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- INTRODUGCTION

The ODCM consists of the Controls Section followed by the Methodology Section.

|The Controls Section provides the Control Statements, Limits, ACTION Statements,

Surveillance Requirements and BASES for ensuring that Radioactive Liquid and Gaseous
Effluents released to UNRESTRICTED AREAS and/or the SITE BOUNDARY will be
maintained within the requirements of 10 CFR Part 20, 40 CFR Part 190, 10 CFR Part 72,
10 CFR 50.36.a and 10 CFR Part 50 Appendix-I radioactive release criteria. All Control
Statements and most Administrative Control Statements in the ODCM are directly tied to
and reference the Plant Technical Specification (TS) Administrative Section. The
Administrative Control for Major Changes to Radioactive Liquid, Gaseous and Solid
Treatment Systems is as per the guidance of NUREG-1301, April 1991, Supplement No. 1
to NRC Generic Letter 89-01. The numbering sequences of Control Statemenis-also follow
the guidance of NUREG-1301 as applicable, to minimize differences. Regulatory Guide
4.15, Quality Assurance for Radiological Monitoring Programs (Normal Operations )~
Effluent Streams and the Environment, 6.3.1 and 6.3.2, provide the background for the need
to maintain Quality Assurance programs for effluent releases and radiological environmental

“|monitoring.

The Methodology Section uses the models suggested by NUREG-0133, November, 1978
and Regulatory Guide 1.109 to provide calculation methods and parameters for determining
results in compliance with the Controls Section of the ODCM. Simplifying assumptions have
been applied where applicable to provide a more workable document for implementing the
ControlTequirements. Alternate calculation methods may be used from those presented as
long as the_overallk-methodology does not change or as-iong as most up-to-date revisions of
the Regulatory-Guide 1.109 dose conversion factors and environmental transfer factors are
substituted for those currently included and used in this document.
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All records of reviews performed for changes to the CDCM shall be maintained in
accordance with RM-AA-100-1000, Processing Quality Assurance Records. All ORG
approved changes to the ODCM, with required documentation of the changes per TS
8.14, shall be submitted to the NRC in the Annual Effluent Release Report. Procedures
that-directly implement, administer or supplement the requirements of the ODCM Controls
and Surveillances are:

RECORDS AND NOTiFICATIONS

CY-SL-102-0104, Processing Aerated Liquid Waste

CY-SL-102-8105, Processing Gaseous Wastes

0-CPP-28.20, Met Tower Data Processing

COP=05:04, Chemistry-Department Surveillances and Parameters
CY-SL-104-0112, Determination of Process Radiation Monitor Setpoints

The Radiological Environmental Monitoring Program is performed by the State of
Florida as per FPL Juno Nuclear Plant Services Corporate Environmental Procedure
Number EV-SR-104-1001.

The licensee also performs environmental monitoring per EV-AA-01, Fleet
Groundwater Protection Program, in order to meet the objectives of the Nuclear
Energy Institute’s Industry Initiative (NEI.07-07).
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1.0 DEFINITIONS for CONTROLS-SECTION OF ODCM

The defined terms of-this section appear in capitalized type-and are applicable -
throughout these Controls.

ACTION

1.1 ACTION shall be that part of a Control that prescribes remedial measures required
under designated conditions.

ICHANNEL CALIBRATION

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

CHANNEL CHECK

1.5 CHANNEL CHECK shall be the qualitative assessment of channel behavior during

: operation by-observation. This determination shall.include, where possible,
comparison of the channel indication and/or status with other indications and/or
status derived from independent instrument channels-measuring the same
parameter.

CHANNEL FUNCTIONAL TEST

-6 A CHANNEL FUNCTIONAL TEST shall be the injection of a simulated signal into
the channel.as close o the primary sensor as practicable to verify OPERABILITY
including alarm and 7/ or trip functions.

DOSE EQUIVALENT [-131

1.10" _.DOSE EQUIVALENT I-131 shall be that concentration of I-131 (microCurie/gram)
- which alone would produce the same thyroid dose as the quantity and isotopic
mixture of 1-131, 1-132, 1-133, I-134 and 1-135 actually present. The thyroid dose
conversion factors used-for this. calculation shail be the thyroid dose conversion
factors listed in Federal Guidance Report 11, Limiting Values of Radionuclide
Intake and Air Concentration and Dose Conversion Factors for Inhalation,
Submersion, and Ingestion.
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1.0 DEFINITIONS for CONTROLS SECTION OF ODCM (continued)

|EREQUENCY NOTATION

1.13 The FREQUENCY NOTATION specified-for the performance of Surveillance
Requirements shall correspond to the intervals defined in-Table 1.1.

INDUSTRY INITIATIVE

1.14 Nuclear Energy Institute Initiative (NEI 07-07) on Managing Situations Involving
Inadvertent Radiological Releases into Groundwater (The industry initiative has-
been adopted through FPL Nuclear Policy EV-AA-01, Fleet Groundwater
Protection Program). =

MEMBER (S) OF THE PUBLIC

1.17 MEMBER OF THE PUBLIC means an individual in a controlled or unrestricted
area. However, an individual is not a member of the public during any period in
which the individual receives an occupational dose.

OFFSITE DOSE CALCULATION MANUAL

1.18 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the
methodology and-parameters used in the calculation of offsite doses resulting from
radioactive gaseous and liquid effiuents, in the calculation of-gaseous and liquid
effluent monitoring Alarm/Trip Setpoints and in-the conduct of the Environmental
Radiclogical Monitoring Program. The ODCM shall also contain (1) the :
Radioactive Effluent Controls and Radiological Environmental Monitoring e
Programs required by TS section 6.8.4 and (2) descriptions of the information that
should be included in the Annual Radiological Environmental Operating and
Annual Radioactive Effluent-Release Reports required by TS 6.9.1.7 and 6.9.1.8.

OPERABLE - OPERABILITY

1.19 A system, subsystem, train, component or device shall be OPERABLE or-have
OPERABILITY when itiis capable of performing its specified function(s) and when
all recessary attendant instrumentation, controls, electrical power, cooling or seal
water, lubrication or other auxiliary equipment that are required for the system,
subsystem, train, component or device to perform its function(s) are also capable
of performing their related support function(s).

OPERATIONAL MODE - MODE

1.20 An OPERATIONAL MODE (i.e., MODE) shall correspond to any one inclusive
combination of core reactivity condition, power level and average reactor coolant
temperature specified in Table 1.2 of the St. Lucie Plant TS.
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1.0 DEFINITIONS for CONTROLS SECTION OF ODCM (continued)

PURGE - PURGING

1.24° PURGE or PURGING shall be any controlied 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.

RATED THERMAL POWER

.1 25 RATED THERMAL POWER shall be a total reactor cdre heat transfer rate to the
reactorcoolantof 3020 MW\t.

REPORTABLE EVENT

1.27 A REPORTABLE EVENT shall be any of those conditions specified in Section
50.73 of 10°CFR Part 50.

SITE BOUNDARY

1.30 SITE BOUNDARY means that line beyond which the land or property is not owned,
leased or otherwise controlled by the licensee.

SOURCE CHECK

1.31 A SOURCE CHECK shall be the qualitative-assessment of channel response when
the channel sensor is exposed to a-radioactive source.

THERMAL POWER

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

UNPLANNED RELEASE

1.34 UNPLANNED RELEASE is the unintended discharge of a volume of liquid or
airborne radioactivity to the environment. The following guidance is presented to
classify differences between unplanned releases and other releases that are not
considered as an UNPLANNED RELEASE:

Is an UNPLANNED RELEASE if:

1. The wrong waste gas decay tank or liquid radwaste release tank is released
off site.
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1.0 DEFINITIONS for CONTROLS SECTION OF ODCM (continued)

~
Z.

1.

1.34 {continued)

Failure of process system to automatically divert a process stream o a
radioactive treatment svstem upon radioactivity being present in the process
at the detection level or at a certain level of activity, and the result is a
discharge off site occurs.

Large losses from unexpected pipe or valve leaks where the resulting loss
of radioactive material to off site such that a 10 CFR Part 50.72 or
10 CFR Part 50.73 report is required.

For Gas Decay Tank,-if a Gas Decay Tank loses greater than 2 psig per

8 hours for 9 consecutive shifts, or 18 psig in 72 hours, ANB-the losses
were determined to be to the Reactor Auxiliary Building Atmosphere, then
deciare the losses as an UNPLANNED RELEASE (reference CR 00-2039).

Is not an UNPLANNED RELEASE if:

It cannot be shown that the release went off site, i.e., gas went to another
part of the system(s) that contained the loss.

Normal losses through the Plant Vent due to valve and pipe leakage and
purging activities to make the system safe for maintenance activities.

UNRESTRICTED AREA

1.35 UNRESTRICTED AREA means an area, access to which is neither limited nor
controlled by the licensee.

VENTILATION EXHAUST TREATMENT SYSTEM

1.39 A VENTILATION EXHAUST TREATMENT SYSTEM shall be any system designed
and’installed-to-reduce gaseous radioiodine or radioactive material-in particulate
form in effluents by passing ventilation or vent exhaust-gases through charcoal
absorbers and/or HEPA filters for the purpose of removing iodines or particulates
from the gaseous exhaust stream prior to the release to the environment. Such a
system-is not considered to have any effect on noble gas effluents. Engineered
Safety Features Atmospheric Cleanup Systems are not considered to be
VENTILATION EXHAUST TREATMENT SYSTEM components.
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1.0  DEFINITIONS for CONTROLS SECTION OF ODCM (continued)

[VENTING

1.40 VENTING shall be the centrolled process of discharging air or gas from a
confirement 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.

IWASTE GAS HOLDUP SYSTEM

1.41 A WASTE GAS HOLDUP SYSTEM shallbe any system designed and-irstalled to
redtce radioactive gaseous effiuents by collecting Reactor Coolant System
offgases from the Reactor Coolant System and providing for delay or holdup fer
the purpese of reducing the total radicactivity prior to release to the environment.
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TABLE 1.1
FREQUENCY NOTATION
{Page 1.0of 1)
NOTATION  FREQUENCY
S At least once per 12 hours.
D At least once per 24 hovurs.
w At least once per 7 days.
4/M* At least 4 per month at intervals of no greater than 9 days and
minimum of 48 per year.
At least once per 31 days.
At lease once per 92 days.
SA At least once per 184 days.
R At least once per 18 months.
S/U Prior to each reactor startup.
N.A. Not Applicable.
p** Completed prior to each release
1/BSC Once per Dry Shielded Canister (DSC) loading and unloading

operation when DSC is in the Cask Handling Facility (CHF) and
DSC is loaded with Spent-Fuel.

For Radioactive Effluent Sampling

** For Radioactive Batch Releases Only
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3/4 _CONTROLS AND SURVEHLANCE REQUIREMENTS

3/4.0 APPLICABILITY

CONTROLS

3.0.1 Compliance with the Controls contained in the succeeding controls is required
during the conditions specified therein; except that upon failure to meet the
Control, the associated ACTiON requirements shall be met.

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

of the ACTiON requirements is-not required. 1-

SURVEILLANCE REQUIREMENTS

4.0.1 Surveillance Requirements shall be met during the conditions specified for
individual Controls unless otherwise stated in an individual Surveillance
Requirement.

4.0.2 "Each Surveillance Requirement shall-be performed within-the specified time
interval with:_

a. A maximum allowable extension not to exceed 25% of the surveillance
interval.




REVISION NO.: PROCEDURE TITLE:

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
|INSTRUMENTATION

RADIOACTIVE EIQUID EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

3.33.9

APPLICABILITY: At all times.

In accordance-with St. Lucie Plant TS 6.8.4.f.1), the radioactive liquid effluent
monitoring instrumentation channels shown in Table 3.3-12 shall be
OPERABLE with their Alarm/Trip Setpoints set to ensure that the limits of
Control-3.11.1.1 are not exceeded. The Alarm/Trip Setpoints of these channels
shall be determined and adjusted in accordance with the methodology and
parameters in the OFFSITE DOSE CALCULATION MANUAL (ODCM).

ACTION:

a.

C. Report all-deviations in the Annual Radioactive Effluent Release Report. .

SURVEILLANCE REQUIREMENTS

With a radioactive liquid effluent monitoring instrumentation channel Alarm/Trip
Setpoint less conservative than required by the above control, immediately
suspend the release of radioactive liquid effluents monitored by the affected
channel or declare the channel inoperable or change the setpoint so it is
acceptably conservative.

With less than the minimum number ofradioactive liquid effluent monitoring
instrumentation channels OPERABLE, take the ACTION shown.in Table 3.3-12. -
Restore the inoperable instrumentation to GPERABLE status-within 30 days and, if |
unsuccessful; explain in the-next-Annual Radioactive Effluent Release Report why
this moperablllty was not corrected in a timely manner.

4.3:3.9 Each radioactive liquideffluent monitoring instrumentation channel shall be

demonstrated OPERABLE by performance of the CHANNEL CHECK,
SOURCE CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL
TEST at the frequencies shown in Table 4.3-8.
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TABLE 3.3-12

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
(Page 1 of 2)

INSTRUMENT N A e > | ACTION

1. Radioactivity Monitors Providing Alarm and Automatic

Termination of Release

a) Liquid Radwaste Effluent Line 1 35

‘b) Steam Generator Blowdown Effluent Line 118G 36, 37
2. Flow Rate Measurement Devices-

ay Liquid Radwaste Effluent Line NA 38

b) Discharge Canal N.A 38

c) Steam Generator Biowdown Effluent Lines N.A 38

SG - Denotes Steam Generator

ACTION STATEMENTS

ACTION 35 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases may continue provided
that prior to initiating a release:-

a. At least two independent samples are analyzed'in accordance with the
Surveiilance Requirement for concentration limit of Control 4.11.1.1.1.

AND

b. At least two technically qualified members of the Facility Staff independently verify
the release rate calculations and discharge line valving.

Otherwise, suspend release-of radioactive effluents via-this pathway.

ACTION 36 - With the number of channels OPERABLE jess than required by the

TMinimum Channels OPERABLE requirement, effluent releases via this pathway may-

continue provided grab samples are analyzed for gross radioactivity (beta or gamma) at a
limit of detection of at least 2.E-07 micro-Curie/ml:

a. At least once per 8 hours!” when the specific activity of the secondary coolant is
greater than 0.01 micro-Curies/gram DOSE EQUIVALENT 1-131
OR
b. At least once per 24 hours” when the specific activity of the secondary coolant is

less than or equal to 0.01 micro-Curies/gram DOSE EQUIVALENT [-131.
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ACTION STATEMENTS (continued)

ACTION 37 - With the number of charnels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, isotopic grab samples shall be-obtained

land analyzed at a Lower Limit of Detection for I-131, Co-58, Co-60, Cs-134, and Cs-137

to-achieve detection sensitivity capable of detecting a primary-to-secondary leak rate of
5 gallons per day, provided that the Reactor Coolant System .has sufficient activity

|present.

The applicable frequency shall be:
In"MODES 1,2,3,4

a. At least once per day“) for isotopic activity on the affected Steam Generator,
provided that the Air Ejector Gas Activity Monitor is OPERABLE,
OR
b. At least every 8 hours(" for isotopic activity on the affected Steam Generator, if the

Air Ejector Gas Activity Monitor is INOPERABLE.

This requirement is intended to meet EPRI PWR Primary-to-Secondary Leak Guidelires
(TR-104788-R2) per reference PMAI 00-08-109.

ACTION 38 - Minimum system design flow of required runming-pumps shall be utilized for
ECL calculations for discharge canal flow and maximum system design flow be utilized for _

"|ECL calculations for effluent line flow.

TABLE 3.3-12 Notation

(1) - The-initial sample shall be completed prior to the frequency interval specified.
Subsequent_samples (of the same INOPERABLE condition) may be performed
per ODCM surveillance requirement 4.0.2 (a maximum allowable extension not
to exceed-25% of the surveillance-interval).
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RADIOACTIVE LIQUID EFFLUENT MONITORING-INSTRUMENTATIO
SURVEILLANCE REQUIREMENTS (4)
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(4)

CHANNEL
CHANNEL | SOURCE | CHANNEL
INSTRUMENT CHECK | CHECK |CALIBRATION| "UNCT ONAL
| 1. Radioactivity Monitors Providing Alarmi and
) Automatic Termination of Release
a) Liquid Radwaste Effiuent Line D P | R@ Q)
- b) Eit::m Generator Blowdown Effluent D M R (2) : Q)
2. FElow Rate Measurement Devices |
a) Liquid Radwaste Effluent Line D (3) N.A. R : Q
b) -Discharge Canai- D3 N.A. R Q
c) E'team Generator Blowdown Effluent D (3) NA. R Q
ine
TABLE NOTATIONS

@)) The CHANNEL FUNCTIONAL TEST shall also demonstrate automatic isolation of this
pathway and control room alarm annunciation occur if=any of the foliowing conditions exist:
1. Instrument indicates measured levels above the alarm/irip setpoint or
2. Circuit failure or
3. Instrument indicates a downscale failure or
4, Instrument controls not set.in operate mode.

2 The initial CHANNEL CALIBRATION shall be performed using one or more of the
reference standards traceable to the National Institute of Standards & Technology (NIST)
or using standards that have been calibrated against standards certified by the-NIST.
These standards should permit calibrating.the system over its intended range of energy
and rate capabilities that are typicai-of normal plant operation. For subsequent CHANNEL
CALIBRATION, button sources that have-been related to the initial calibration may be
used.

3 CHANNEL CHECK shall consist of verifying indication of flow during periods of release. -

CHANNEL CHECK shall be made at least once per 24 hours on days on which
continuous, periodic or batch.releases are made.

The requirements to perform the surveillances is not applicable, if Table 3.3-12 list the
INSTRUMENT MINIMUM CHANNELS OPERABLE as not applicabie (N.A.). (Reference
CR 99-0361, PMAI 99-04-106).
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INSTRUMENTATION-

RADIOACTIVE GASEOUS EFFLUENT MONHORING INSTRUMENTATION

CONTROLS

3.3.3.10" In accordance with St. Lucie-Plant TS 6.8.4.f.1), the radioactive gaseous

JAPPLICABILITY: As.shown in Table 3.3-13

-effluent monitoring instrumentation channels shown in Table 3.3-13 shall be
OPERABLE with their Alarm/Trip Setpoints set to ensure that the limits of
Control 3.11.2.1.are not exceeded. The-Alarm/Trip Setpoints of these channels
shall be determined and adjusted in accordance with the methodology and
parameters in the ODCM.

ACTION:
a. With a radioactive gaseous effluent monitoring instrumentation channel Alarm/Trip
Setpoint less conservative than required by the above control, 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.

With less than the minimum number of radioactive gaseous effluent monitoring
instrumentation channels OPERABLE, take the ACTION_shown-in Table 3.3-13.-
Restore the inoperable instrumentation to OPERABLE status within 30 days-and, if
unsuccessful, explain in the-next Annual Radioactive Effluent Release Report why
this inoperability was not corrected in a timeily manner.

Report all deviations in the Annual Radioactive Effluent Release Report-.

SURVEILLANCE REQUIREMENTS

4.3.3:10 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 at the frequencies shown in Table 4.3-9.
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MINIMUM
INSTRUMENT CHANNELS | APPLICABILITY | ACTION | MEASUREMENT
OPERABLE
1. Waste Gas-Holdup
System
a) Noble Gas Activity
Monitor -
Providing Alarm *
and Automatic 1/ Rx 45
Termination of
Release
2. Tondenser
Evacuation System
a) Noble Gas Activity .
Monitor 17Rx 47
Modes 1,2, 3,4 48
3. Plant Vent System
- <] .
a) Noble Gas Activity 107 (U1n?t 1“ )C'/CC
Monitor (Low 1/ Rx e 47 107 = 102 uCil
Range) uCilcc
(Unit 2)
b) Nobie Gas Activity -2 5
Monitor (High. 1/ Rx 47 107~ 10" uCilcc
R (Unit 2)
ange)
c) lodine Sampler 1/ Rx * 51
d) Particulate-Sampler 1/ Rx * 51
e) Flow Rate Monitor NA. (3) * 53
f) Sampler Flow Rate "
Monitor 1/Rx 46
4. Fuel Storage Area
Ventilation System
10" = 10° uCilcc
a) Noble-Gas Activity . ] (Unit 1)-
Monitor 1/Rx 4154 1 107 210 uCilee
(Unit 2)
b) lodine Sampier 1/ RX * 51
c) Particulate Sampler 1/ Rx * 5154 1-10° cpm
d) Flow Rate-Monitor N.A. (3) * 53
e) Sampler Flow Rate «
Monitor 17Rx 46




REVISION NO.: PROCEDURE TITLE:
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE 3.3-13
RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTAT
(Page 2 of 4)
MINIMUM -
INSTRUMENT CHANNELS | APPLICABILITY | ACTION | MEASUREMENT
OPERABLE
5. Steam Generator
Blowdown Building
Vent
a) Noble Gas Activity
Monitor (Low 1 Hx : 47 197" — 102 uCilcc
Range)
b) lodine Sampler 1 * 51
¢) Particulate Sampler 1 * 51
d) How Rate Monitor | N.A. (3) * 53
e) Sampler Flow Rate— .
. . 1 46
Monitor
6. Steam Safety Valve —1/Steam o _ A a3 e
Discharge # Header Modes 1,2,3,4 55 10" —10” uCilcc
7. Atmospheric Steam
Dump Valve Jiteam Modes 1,2,3,4 55 10" - 10° uCilce
Discharge #
8. ECCS Exhaust 1/Train Modes 1,2,3,4 55 107 - 10° uCilcc

*

- At all-times while making releases via this pathway
** - Atall times when air gjector exhaust is not directed to plant vent.

*** - At all times-while making releases via this pathway or-modes 1-4

# -On Unit 2, The steam safety valve discharge monitor and the
atmospheric steam dump valve discharge monitor are the same
monitor.

Rx - Denotes reactor

ACTION STATEMENTS

ACTION 45 - With-the number of channels OPERABLE less than.required by the Minimum
Channels OPERABLE requirement, the contents ef the tank(s) may be released to-the environment
provided that prior to initiating a release:

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

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

Otherwise, suspend release of radioactive effluents via this pathway.
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ACTION STATEMERNTS (continued)

ACTION 46 - 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.

IACTION 47 - With the number-of channels OPERABLE less-than required by the Minimum-
Channels OPERABLE, effluent releases via this pathway may continue provided:

a. If channel inoperability is due to loss of Control Room alarm annunciation ONLY.

° Channel checks are performed once-per four hours" to verify nornal
indication-and current assigned setpoints are NOT exceeded.
OR
° Grab samples are taken at least once per 8 hours (" and these samples are
analyzed for isotopic activity within 24 hours.
b. If channel inoperability is due to loss of activity indication, Then
. Grab samples are taken at least once per 8 hours" and these samples are

analyzed for isotopic activity within 24 hours.
OR"

. The effluent pathway is-continuousty monitored using an effluent radiation monitor
that meets all the requirements in Table 4.3-9 and Table 4.11-2.

. If-control room alarm annunciation is not available, Then channel checks are
performed once per four hours(" to verify normal |nd|cat|on and current
-assigned setpoints are NOT exceeded.

ACTION 48 - With the number of channelsfOPERABLE less than required by the Minimum
Channels OPERABLE requirement, noble gas isotopic grab samples shall-be obtained and
analyzed at a Lower Limit-of Detection for Ar-41, Kr-88, Xe-133, Xe-133m, and Xe-135-to achieve
detection sensitivity capable of detecting a primary-to-secondary leak rate of 5 gallons per day,
provided that the Reactor Coolant System has sufficient activity present.
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ACTION STATEMENTS (continued)

FACTISN 48 (continued)
|The applicable frequency shall be:

fa. At least once per 12-hours® for noble gas-isotopic activity on the Air Ejector Exfaust
provided that each affected Unit's Steam-Generator Blowdown Monitor is OPERABLE,
oR
b. At least once_per 8 hours"? for-noble gas isotopic activity on the Air.Ejector Exhaust if

either of the affected Unit's Steam Generator Blowdown Monitors is INOPERABI-E.

This requirement is intended to meet EPRI PWR Primary=to-Secondary Leak Guidelines
(TR-104788-R2), therefore grab samples-shall be taken regardless of the Alignment of the Air
Ejector Exhaust while in Modes 1, 2, 3, 4. (Reference PMAI 00-08-109.)

ACTION 51 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via the affected pathway may continue

provided samples are continuously collected with auxiliary sampling equipment as required in Table
4.11-2.

ACTION 53 - Maximum system flows shall be utilized in the determination of the instantaneous
release monitor alarr setpoint.

ACTION 54 - With the number of channels OPERABLE less than.required-by the Minimum
Channels OPERABLE requirement, suspend all-operations involving movemert of recently
irradiated fuel within the spent fuel storage pool or crane operations with loads over recently
irradiated fuel assemblies in the spent fuel storage_pool.

ACTIONS 55 With the number of channels OPERABLE less than required by the Minimum

within 72 hours, or initiate_the preplanned alternate method of monitoring the appropriate
parameter(s).

TABLE 3.13-13 NOTATION

(1) - The initial sample shall be completed prior to the frequencyinterval specified. Subsequent
samples (of the same INOPERABLE condition) may be perfarmed per ODCM-surveillance
requirement 4.0.2 (a maximum allowable extension not to exceed 25 percent of the
-surveillance_interval).

(2) - Ifthere is no steam flow to the air ejector nozzles while-the Reactor is in Mode 4, Then the
sample may be omitted, but the steam flow condition (status) to the air ejector shall be
reverified once per 8 hours to |n|t|ate grab samples if steam flow to the air ejector nozzles is
established.

(3) - The flow rate monitors are not functional. Vent flow is based on design engineering
documents and values in the UFSAR. EPIP-14 contains the correct flow values.

IChannels OPERABLE requirement, either restore the inoperable Channel(s) to OPERABLE status
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RADIOACTIVE EFFLUENT MONITOR SETPOINT BASIS

(Page 1 of 4)

CHANNEL] BASIS | ALERT HIGH
ODCM Effluent Gas Channels ID | DOCUMENT | SETPOINT® SETPOINT®
1PV LOW-RANGE GAS RSC26_1L[ C-200° 5 x Bkg.? Allotted % Of Site
Limit®
{|1FHB LOW RANGE GAS RSC26_4L C-200° 5 x Bkg.? Allotted % Of Site
Limit?
2A PV PIG LOW RANGE GAS. 423 C-200° 5 x Bkg. Allotted % Of-Site
Lol
2B PV PIG LOW RANGE GAS 433 C-200° 5 x Bkg. Limit” For Plant
Vent #2
2FHB LOW RANGE GAS - 413 C-200° 5 x Bkg. Allotted % Of Site |
Limif®
SGBDB LOW RANGE GAS 456 C-200° 5 x Bkg. Aliotted % Of Site
- i Limit®
1 CONDENSER AIR EJECTOR 35 C-200 2 x Bkg.” 3 x Bkg.
2 CONDENSER AIR EJECTOR 403 C-200 2 xBkg.” 3 x Bkg.
1 BATCH GAS EFFLUENT 42 C-200? As Per As Per
CY-SL-102-0105 | CY-SL-102-0105>"
2 BATCH GAS EFFLUENT 203 C-200° As Per As Per
CY-SL-102-0105 | CY-SL-102-0105*"
1{2PV WRGM Chan
Low Range Gas 621 P a P  Allotted % Of Site
Hnid Range Gas 622 624 C-200 5.xBkg.” uCifsec | Limit® uCifsec
High Range Gas 623
2A ECCS WRGM Chan
Low Range Gas 601 604° C-200° 0.75 x High® Allotted % Of Site
{|Mid Range Gas 602 uCi/sec Limit” uCi/sec
High Range Gas 603 i
2B ECCS WRGM Chan
Low Range Gas 671 614° C-200° 0.75 x High” Allotted % Of Site
Mid Range Gas 612 i uCifsec Limit” uCifsec
High Range Gas 613
. CHANNEL BASIS HIGH
ODCM Related Particulate Channels | D DOCUMENT ALERT SETPOINT® SETPOINT®
1MFHB PARTICULATE RSC26_4P | FUSAR & Ts¢ 5000 CPM 10,000 CPM°®
2APV PIG PARTICULATE 421 FUSAR 5000 CPM 10,000 CPM°
2B PV PIG PARTICULATE 431 FUSAR 5000 CPM 10,000 CPM°®
2FHB PARTICULATE 411 FUSAR & TS® 5000 CPM 10,000 CPM°®
SGBDB PARTICULATE 454 FUSAR 5000 CPM 10,000 CPM°
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ODCM Related lodine Channels | HANNEL Dogﬁﬁgm SE’%D%F};TE SE?IID((;)II-'NT"
2A PV PIG IODINE 422 FUSAR 5000 CPM 10,000 CPM®
{[28 PV PIG IODINE 432 FUSAR 5600 CPM 10,000.CPNE
2FHB I0DINE 412 FUSAR 5000 CPM 10,000 CPM®
/SGBDB IGDINE 455 FUSAR 5000 CPM 10,000 CPM®
1A SIG BLOWDOWN 44 C-200 2 x Bkg. 2 £-04 uCi/m™
1B S/G BLOWDOWN 45- C-200 2 x Bkg, 2 £:04 uCimI™
2A S/G BLOWDOWN 121 C200 2 x Bkg. 2.E-04 uCimI"
2B S/G BLOWDOWN 122 C200 2 x Bkg. 2.E-04 uCiiml™
1 BATCH LIQUID EFFLUENT o627 Conp  |AS PerCYSLAA02 | As Per CY-SL-102
2 BATCH LIQUID EFFLUENT 201 caoo [P PerCY-SLA0Z AsPer CY-SL-102-

TABLE NOTATIONS

a

o
1

> @ —h 1) [}
1 1 1 1 1

ODCM Control 3.11.2.1a
- ODCM Table 4.11-1 Note (7)

ODCM Controi3.11.2.1.b

per ODCM Methodology Step 2.2.2

i, j, k, and I not used in notation for clarity

Monitor channels not listed are covered per CY-SL-104-0112, Determination of Process
Radiation_Monitor Setpoinis

TS Table 3.3-6 required instrument 2.a.ii with setpoint per-ODCM
“Setpoints may be rounded for analog and digital display-input limitations.

The channel setpoint fo be in cpm equivalent to this activity

Batch Gaseous Release Rate and Maximum activity limits shall be used such that
Plant Vent (PV) Release HIGH setpoints should not be exceeded.
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TABLE NOTATIONS (continued)-

m

n

Continuous Liquid setpoint methodology- per ODCM 1.3.2
Batch liquid setpoint methodology per ODCM 1.3
Note "oscar" is not used in this table notation
The individual Channel 621, 622 and 623 (Plant Vent No. 2)
Channel 601, 602 and-603 (ECCS 2A) .
and ‘Channel 611, 612 and 613 (ECCS 2B)

Data Base Alert and High Alarm Setpoint ltems do not provide activation-ef a-Control
Room Alarm. Only the Skid's Effluent Channel Setpoint provides an alarm function.
After the first Alert and High Effluent Channel Alarms are received they will stay
locked in if the release is increasing to higher activity levels. Transfer of Skid
internal control to Effluent Channel input from the Mid or High Range Gas Channels
will not reset an alarm, nor provide additional alarms. The Effluent Channel on the
Tespective-Skid has to be reset to new Setpoints by 1&C. References to "Alert
Alarm" and "High Alarm" settings for the Low Mid and High Channels are for display
information only. This is why Table 3.3-14 only list Channel 624, 604 and 614 as the |_
Channel- 1D for Alarm Setpoints. These are the respective Skid's Alarm Chanrrel.

Channel ID number 604 and 614-are the uCi/sec indication and ALERT/HIGH Alarm
channels for ECCS 2A and ECCS 2B respectively. The ECCS exhaust pathways
each have-a single fan. Their Skid's Monitor ltem #059 will be_set per the measured
ft3/minute exhaustrate. Their Skid's Monitor ltem #060 (Accident Flow rate) will be
-set to zero since there is only one flow rate possible for these ECCS pathways. The
uCi/sec value indicated-on ECCS skids should be valid regardiess of Normal or
Accident conditions. ' '

The Channel ID number 624 (generically called the Plant Vent 2 Skid's Channel 4) is-
the uCi/sec and Control Room active ALERT/HIGH Alarm that is Common (shared
by) to the Low (621), Mid (622), and High (623) Range Gas Channels. The Plant
Vent 2's skid Monitor ltem #059 will be set for the maximum ft3/minute flow rate that
could occur under all circumstances. The Plant Vent 2 Channel 624's actual uCi/sec
is dependent what is set in Monitor ltem #059 and Monitor ltem #060 as follows:
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p—_

ITABLE NOTATIONS (continued)

(centinued)

The NORMAL value for the Common Channel 624 -uCi/sec indication and
-ALERT/High Alarms should-be based on the equivalent uCi/sec of the 5 x Bkg (use
CY-SL-104-0112, Determination of Process Radiation Monitor Setpoints) uCi/cc of
the Low Range Channel #621 and RIM 26-90 Moniter Item #059 (the MAXIMUM-
process ft3/minute flow rate that could occur in the Unit 2 Plant Vent.

The ACCIDENT value for the Common Channel 624's uCi/sec is based on the Skid

switching (at a preset activity value)-input from the Low Range Channel to calculate /

display a uCi/sec value based on receiving activity uCi/cc input from either the Mid

-Range Channel 622 (OR from the High Range Channel 623) and RIM 26-90 Monitor

Item #060 6,600 ft3/minute (use CY-SL-104-0112, Determination of Process
Radiation Monitor Setpoints) flow rate that is expected during a LOCA Safety
Injection sequence.

During an ACCIDENT you have to access the running status of 2-HVE-6A,
2-HVE-6B, 2-HVE-7A, 2-HVE-7B, 2-HVE-8A, 2-HVE-8B, 2-HVE-10A and
2-HVE-10B to determine actual Plant Vent exhaust flow rate ft3/minute. This_is the
flow rate that sheuld be inserted into Plant Vent #2 Skid's Monitor item #060 with
new Setpoints for Alert and High Alarms in units of uCi/sec calculated by using the
actual Plant Vent exhaust flow during the Accident. If fan operating status-changes,
the Effluent Channel 624 uCi/sec indication and existing Alert and High Alarm
Setpoints will not be valid for a new flow rate. This is the reason that EPIP-14 does
not utilize Channet 624 indication for calculating off-site dose.

During an outage, the Low Range gas activity ALERT Alarm Setpoint may be set to
slightly above outage anticipated activity levels, but_shall always be set to a value
less than the High Alarm Setpoint. Examples of outage activities are initiating a
Containment Main Purge and venting.the S/G primary side bowls.

FUSAR - Channel listed FUSAR, but not required by ODCM Control 3.3.10 Table 3.3-13.

The setpoints are used to provide alarm well before exceeding-ODCM Control
3.11.2.1.b Site Dose Rate Limit. The inoperability of a FUSAR channel above
does not involve an ACTION statement unless TS (Technical-Specification) is
noted.

2 x Bkg., 3 x Bkg., 5 x Bkg. etc., denotes the number of times the normal channel reading

is the appropriate Alarm Setting. These type of setpoints should be periodically
evaluated to insure alarm sensitivity is maintained as per CY-SL-104-0112,
Determination of Process Radiation Monitor Setpoints.
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RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMENTS (4)

(Page 1 of 2)

CHANNEL| SOURCE | GHANNEL | CHANNEL | Molee
INSTRUMENT CHECK | CHECK |CALIBRATION | FUNSTIONALT o\ veiiance
required
1. Waste-Gas Holdup System
a) Noble Gas Activity Monitor -
Providing Alarm and N
Automat?c Termination of P P RG) Q1)
Release
2. Coendenser Evacuation System
a) Noble Gas Activity Monitor D M R{3) Q (2) **
3. Plant Vent System
a) -Noble Gas Activity Monitor D ™M R (3) ' Q(2) *
b) lodine Sampler w N.A. N.A. N.A. =
c) Particuiate Sampler w N.A. N.A N.A. *
e) Sampler Flow Rate D NA. R N.A. *
4. Fuel Storage Area Ventilation
System
a) Noble Gas Activity Monitor D M R{(3) Q(2) *
b) lodine Sampler W- N.A. N.A. N.A. *
c) Particulate Sampler W N.A. N.A. N.A. *
e) Sampler Flow Rate Monitor | D | —NL.A. R N.A. *
5. Steam Generator Blowdown
Building Vent
a) Noble Gas Activity Monitor D ™ R(3) Q(?2) *
b) lodine Sampler w N.A. NA - 7 N.A. *
c) Particulate-Sampler W N.A. N.A. NA * )
e) Sampler Fiow Rate Monitor D N.A. R N.A. *
6. Cask Handling Facility-(CHF)
Vent
a) Sampler Flow Rate Monitor D NA. Annual N.A =
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TABLE NOTATIONS

At all times when making releases viathis pathway.
At all-times when air-ejector exhaust is not.directed to plant vent.
At all times when-Cask Handling Vent (CHF) is operative.

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

conditions exist:

1. Instrument indicates measured leveis above the alarm/trip setpoint or
2. Circuit failure or

3. instrument indicates a downscale failuré or

4. Instrument controls not set in operate mode.

The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciaticn. occurs if any of the following conditions exist:

1. Instrument indicates measured levels. above the alarm/trip setpoint or
2. Circuit failure or

3. Instrument indicates a downscale failure or

4. Instrument controls not set in operate mode.

The initial CHANNEL CALIBRATION shall be performied using one or more of the
reference standards traceable to the National Institute of Standards & Technology
(NIST) or using standards that have been calibrated against standards certified by
the NIST. These standards should permit calibrating the system over its intended
range of energy and rate capabilities that are typical of normal plant operation. For
subsequent CHANNEL CALIBRATION, button sources that have been related to the
initial calibration may be used.

The requirements to perform the surveillances is not applicable, if Table 3.3-13 list
the INSTRUMENT MINIMUM CHANNELS OPERABLE as not applicable (N.A.).
(Reference CR 99-0361, PMAI 99-04-106).




REVISION NO.: PROCEDURE TITLE:

50 ' OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
3/4.11 RADIOACTIVE EFFLUENTS

34111 LIQUID EFFLUENTS

CONCENTRATION

|CONTROLS-

3.71.11 In accoerdance with the St. Lucie Plant TS 6.8.4.£.2) and 3), the concentration of
radioactive material released in liquid effluents to UNRESTRICTED AREAS 5
(see TS Figure 5.1-1) shall be limited to ten times the concentrations specified
in 10 CFR Part 20.1001-20.2401, Appendix B, Table 2, Column 2 for
radionuclides other than dissolved-or entrained noble gases. For dissolved-or-
entrained noble gases, the_concentration shall be limited to 2.E-04
micro-Curie/ml total activity.

APPLICABILITY: At all times.

ACTION:
a. With the concentration of radioactive material released in liquid effluents to

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

SURVE!LLANCE REQUIREMENTS -

4.11.1.1.1  Radioactive liquid-wastes shall be_sampled and analyzed according to the
sampling ard analysis program-of Table 4.11-1.

4.11.1.1.2  The results of the radioactivity analyses shall be used .in accordance with
| the methodology and parameters in the ODCM-to assure that the
concentrations at the point of release are maintained within the limits of
Control 3.11.1.1.

4.11.1.1.3 Post-release analyses of samples composited-from batch releases shall be
performed in accordance with Table 4.11-1 and results of the previous
post-release analyses shall be used with the calculational methods in the
ODCM to assure that the concentrations at the point of release were
maintained within the limits of Control 3.11.1.1.
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RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM
(Page 1 of 4)

S Sampiing ‘Minimum Type of Activity. LowerLlfnlt of
Liquid Release Type Frequency Analysis Analysis - Detection
Frequency LED (1) (uCi/ml)
A. Batch Waste Release Tanks (2) P Each Batch P.G.E. (3) 5.E-07
Each Batch -131 1.E-06
P M Dissolved and 1.E-05
One Batch/M Entrained Gases
(Gamma Emitters)
P M H-3 1.E-05
Each Batch | Composite (4) Gross Alpha 1.E-07
P Q Sr-89, Sr-90 5.E-08
- Each Baich | Composite (4). | C-14, Fe-55, Ni-63 1.E-086
_LB. Continuous Releases (5, 6) Dail 4/M P.G.E.(3) 5.E-07
y Composite 1-131 1.E06
. Dissolved and
L Granggnme Corﬁ; M o | Entrained Gases 1E-05
(Gamma Emitters)
. M H-3 1.E-05
Daily c .
omposite Gross Alpha 1.E-07
Daily Q Sr-89, Sr-90 5.E-08
Composite C-14, Fe-55, Ni-63 1.E-06
C. East/West Settiing Basins (7) W W P.G.E. (3) 5.E-07
Grab-Sample 1-131 1.E-06
D. Settling Basin as a Batch P.GE. (3) 5.E-07
Release Pathway. (9) P 1-131 1.E-06
(Reference CR 99-1165 PVIAI Each Batch Each Batch Dissolved and
99-08-084 PMAI-01-04-115 (8) Entrained Gases 1.E-05
(12) CR 2010-296. {Gamma Emitters)
(13) AR 01967018 H-3 1.E-05
Gross Alpha 1.E-07
Each Batch | Each Batch_ Sr-89, 5r-60 EE-08
C-14, Fe-55, Ni-63 1.E-06
E. Groundwater Dewatering H-3 1E-05
Batch Releases (10) w1 W) P.GE. (3] 5.E-07
H-3 1E-05
p P.G.E.(3) 5.E-07
Each Batch Each Batch - Gross Alpha 1.E-07
8) Sr-89, Sr-90 5.E-08
C-14, Fe-55, Ni-63 1.E-06

P.G.E. - Denotes Principal Gamma Emitter
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TABLE NOTATIONS

The LLD is defined-for purposes of these controls, as the smallest concentration-of
radioactive material in a sample that will yield a net count, above system
background, that-will be detected with 95% probabitity 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:

4D = 4668,
' EeVw222E + 06 eYe exp(-Ae AT)

Where:

LLD = the a priori lower limit of detection (micro-Curie per unit mass or
volume),

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

E = -the counting efficiency (counts per disintegration),

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

2.22E+06 = the number of disintegrations per minute per micro-Curie.,

Y = the fracticnal radiochemical yield, when applica.ble,

A = the radioactive decay constant-for the particular radionuclide (sec™)
and

AT = the elapsed time between the midpoint of sample collection and-

the time of counting (sec).
Typical values of E, V, Y and AT should be used in the calculation.

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.
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TABLE 4.11-1
RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM
(Page 3 of 4)

TABLE NOTATIONS
(continued)

A batch release is the discharge of liquid wastes of a discrete velume. Prior to
sampling for analyses, each batch shall be isolated and-then thoroughly mixed by
a method described-in the ODCM to assure representative sampling.

The principal gamma emitters for which the LLD control-applies include the
following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, M0-99, Cs-134,

~€s-137 and Ce-141 and Ce-144. This list does not mean that only-these nuclides

are to be_considered. Other gamma peaks that are identifiable, together with
those of the above-nuclides, shall also be analyzed and reported in the Annual
Radioactive Effluent Release Report pursuant to Controi3.11.2.6 in the format
outlined in Regulatory Guide 1.21, Appendix B, Revision 1, June 1974.

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

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

If Component Cooling-Water activity is > 1.E-5 pCi/ml, perform a weekly gross
activity on the Intake Cooling Water System outlet to ensure the activity level is
less than or equal to 2.E-07 pCi/ml LLD limit. If ICW is >2.E-07 uCi/ml, perferm
analysis in accordance with a Plant Continuous Release on this Table.

Grab samples to be taken when there is confirmed primary to secondary system
leakage indicated by the air ejector monitor indicating greater than or equal to 2x
background.

At least two independent samples are analyzed in accordance with the surveillance
requirement for concentration limit of control 4.11.1.1.1 and at least two technically
quaiified-members of the facility staff independently verify the release rate
calculations.

The settling basin(s) may receive low level activity per the guidance of
CY-SL-102-0104, therefore these samples shall be taken regardless of the
absence of a primary-to-secondary leak (note (7) on liquid release type [C] settling
basin does not apply to liquid release type [D] settling basin as a batch release
pathway). The South Basin (pond) is a permitted outfall (per FDEP Permit
FL002208) to the intake canal. An authorized “bypass” is required to pump directly
from the East or West Basins.
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TABLE NOTATIONS
(continued)

(10) Applies to groundwater dewatering discharges from locations outside the Plant
Protected Area where radiological contamination is not expected at significant
levels. This expectationrmay be a judgment based on local and peripheral
samples that indicate radiological contaminant levels below the LLD from sources
in the dewatering pump's zone of influence. These samples may include
dewatering pump well samples (taken by small-volume sample pumps), upgradient
groundwater samples, and upgradient samples taken from-surface waters
(e.g., IWW percolation basins) within-the zore of influence: The sampling protocol-
for these releases shall be precautionary in-nature. A conservative value shall be
established in the dischargepermit for the effluent activity; however, the permit
shall be reconciled with actual activity concentrations ascertained from sample
analysis of the actual effluent.

(11) Each outfall shall be sampled at some point in the discharge header at the
frequency described herein. Any outfall that includes a well (or well point) that
has not yet achieved its steady state flow rate (indicating that it has not yet
reached its steady state zone of influence) shall be sampled weekly. After the
wells of an outfall reaches steady state, the sampling and analysis frequency may
be extended to monthly.

(12) CR 2010-296; Radiological Impact Evaluation of Effluent Releases from Catch
-Basins to the East Settling Pond (Dec. 2009). It was determined that potential
tritium releases via evaporation from the East Settling Pond alone (i.e. gaseous
releases) represents <1.0% of the total activity released-via all gaseous release -
points and therefore, does not qualify as significant reiease point.

{(13) Under emergency conditions, the Shift-Manager and Chemistry Manager may
waive the requirement to analyze the gamma spectroscopy, tritium, and alpha
samples prior o starting the release. Analyses must be completed within a 24
hour period following the initiation of a discharge. An “emergency” is a condition
where plant flooding, personnel injury, or damage to plant equipment are likely
based on plant conditions. AR 01967018, Site Evaluation for Expediting South
Pond Releases (May 2014), provides site documentation and justification that the
effectiveness of the radioactive effluent control program is not reduced by the
change.
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CONTROLS

3.11.1.2 In accordance with St. Lucie Plant TS 6.8.4.f.4) and 6.8.4.1.5), the dose or dose- -|
commitment o a MEMBER OF THE PUBLIC from radioactive materials in
liquid effluents released, from each unit, to UNRESTRICTED AREAS (see TS
Figure 5.1-1) shall be limited:

a. During any calendar quarter to less than or equal to 1.5 mrems to the
whole body and to less than or equal to 5 mrems to-any organ and

b. Buring any calendar year to less than_or equal to 3-mrems to the whole-
body and to less than-or equal to 10 mrems to any organ.

APPLICABILITY: At all times.

T exceeding the-limit(s) and defines the corrective actions that have been taken-to

ACTION:

a. With the calculated dose from the release of radioactive materials in liquid effluents
exceeding any of the above limits, prepare and submit to the Commission within 30
days, pursuant to Plant TS 6.9.2, a Speciail Report that identifies the cause(s) for

reduce the releases and the proposed corrective actions to be taken to assure that
subsequent releases will be in compliance with the above limits.

SURVEILLANCE REQUIREMENTS

4.11.1.2 Cumulative-cose contributions from liquid effiuents for the current calendar
quarter and the current calendar year shall be determined in-accordance-with
the methodology and-parameters in the ODCM at least once per 31 days.
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LIQUID RADWASTE TREATMENT SYSTEM

CONTROLS

3.11.1.3 In accordance with St. Lucie Plant TS 6.8.4.1.6), the Liquid Radwaste

.Treatment System shall be OPERABLE and appropriate portions of the system
shall be used to reduce releases of radioactivity when the projected deses due

to the liquid effluent, from each unit, to UNRESTRICTED AREAS (see-TS

Figure 5.1-1) would exceed- 0.06 mrem to the whole body or 0.2 mremto any -
organ in a 31-day period.

APPLICABILITY: At all times.

|lacTion:

1.

a. With radioactive liquid waste being discharged without treatment and'in excess of
the above limits and any portion of the Liquid Radwaste Treatment System not in
operation, prepare and submit to the Commission within 30 days, pursuant to Plant
TS 6.9.2, a Special Report that includes the following information:

SURVEILLANCE REQUIREMENTS

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

Action(s) taken te restore the inoperable equipment to. OPERABLE status.
and_

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

4.11.1.3.1

4.11.1.3.2

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

The installed Liquid Radwaste Treatment System shall be demonstrated
OPERABLE by operating the liquid radwaste treatment system equipment
for at least 30 minutes at least once per 92 days unless the liquid radwaste
system has been utilized to process radioactive liquid effluents during the
previous 92 days. :
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|RADIOACTIVE EFFLUENTS

3/4.11.2 GASEOUS EFFLUENTS

|DOSE RATE
CONTROLS

3.11.2.1 In accordance with St. Lucie Plant TS 6.8.4.f.3) and 7), the dose rate resuiting
' from-radioactive materials released in gaseous effluents to areas at or beyond
the SITE BOUNDARY (see TS-Figure 5.1-1) shall be limited to the following:

a. For-noble gases: Less than or equal to 500 mrems/yr~to the total body
and less than-or equal to 3000 mrems/yr to the skin and

—D. For lodine-131, for lodine-133,_for tritium and for all radionuciides in
particuiate form with half-lives greater than 8 days: Less than or equalto
1500-mrems/yr to any organ

APPLICABILITY: At all times.

ACTION:

a. With the_dose rate(s) exceeding the above limits,immediately restore the release
rate to within the abeve limit(s). -

SURVEILLANCE REQUIREMENTS

4.11.21.1  The dose rate due to noble gases in gaseous effluents shall be determined
to be within the above limits in accordance with the methodslogy and
parameters’in the-ODCM.

4.11.2.1.2 The dose rate due to lodine-131, lodine-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
methodology and parameters in the ODCM by obtaining Tepresentative
samples and performing analyses in accordance with the sampling and
analysis program specified in Table 4.11-2.
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RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

TABLE 4.11-2

(Page 1 of 3)

< Minimum . Lower Limit of
Gaseous Reiease Type -[;Srsz ;':3 Analysis TypAen(:IAsc;gwty Detection
QUENSY | Frequency- y LLD (1) (uCi/ml).
P
_ P Noble Gas
. Waste Gas Storage Tank GE:g%Z;n;e Each Tank P.G.E. (2) +.E-04
P ] P - Noble Gas- 1 E-04
. Containment Purge (9). Each Purge (6) -Each Purge (8) P.GE. (2) )
Grab Sample (7) : H-3 1.E-06
. Vents:(9) 4/M 4/M (7) Noble Gas
Grab Sample P.G.E. (2) 1.E-04
a. -Plant (8)
b. Fuel Bidg (5) H-3 1.E-06
c. S/G Blewdown Bldg.
. All Release Types as listed in-3.| Continuous (3) 4/M
above-(9) 8) Charcoal 1-131 1E-2
Sample (4) )
4/M
Particulate P.G.E. 1.E-11
Sample (4)
4/M
Particulate Gross Alpha 1.E-11
Sample
Q
Gompostte | sr89, §1-90 1E-11
Sample
Noble Gas —jNoble Gases Gross 1E-06
Monitor Beta or Gamma )
5. Cask Handling Facility Vent (8 w Noble Gas -
9 Y ®) Grab Sample W P.G.E. (2) T. E-04
®) H-3 1.E-0€-
w
Charcoal 1-131 1.E-12
Sample
w
Particulate P.G.E. 1.E-11
Sample
Continuous (8)- W
| Particulate Gross Alpha 1.E-11
Sample
Q
Composite
Partiulate Sr-89, Sr-90 1.E-11
Sample

P.G.E. - Denotes Principal Gamma Emitter
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TABLE NOTATICNS

The LLD is defined for purposes of these controls, as the smallest concentration of
radioactive material in a sample that will-yield a net count, above system
background, that will be detected with 95%-probability with only 5% probability of
falsely concluding that a blank observationrepresents a real signal.

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

LLD = 4668,
EeVe 222E + 06 eYe exp(-k o AT)-

Where:

LLD = the a priori lower limit of detection (micro-Curie per unit mass or
volume),

LLD = the a priori lower limit of detection (micro-Curie per unit mass or
volume),

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

E = the counting efficiency (counts per disintegration),

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

2.22E+068- = the number of disintegrations per minute per micro-Curie.,

Y = the fractional radiochemical yiéld, when applicable,

A = the radioactive decay-constant for the particular radionuclide (sec™) |
and

AT = the elapsed time between the midpoint of sample collection and

the time of counting (sec).
Typical values of E, V, Y and AT should be used in the calculation.
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.
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TABLE NGTATIONS-
(continued)

The principal gamma emitters for which the LLD-control applies include the
following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m;, Xe-135 and Xe-138 in
noble gas releases and Mn-54, Fe-59, Co-58, Co-80, Zn-65, M0-99, 1-131, Cs-134;,
Cs-137, Ce-141 and Ce-144 in lodine and particulate releases. 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 pursuant to
Control_3:11.2.6 in the format outlined in Regulatory Guide 1.21, Appendix B,
Revision 1, June 1974.

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 Controls 3.11.2.1, 3.11.2.2 and 3.11.2.3.

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

Tritium grab samples shall be taken at least 4/M from the ventilafion exhaust from
the spent fuel pool area, whenever spent fuel is in the spent fuel pool.

Sampling and analysis shall also be performed following shutdown, startup ora
THERMAL POWER change exceeding 15% of RATED THERMAL POWER within

1 hour unless (1) analysis shows that the DOSE EQUIVALENT 1-131-concentration in
the primary coolant has not increased more than a factor of 3; and (2) the noble gas
activity monitor shows that effluent activity has not increased by more than a factor of 3.

Tritium analysis may be delayed for up to 14 days if the LLD is still attainable at the
new counting time.

Frequencies applicable only when the ventilation system is operating.
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(9)  During outages, the affected unit's containment equipment hatch-is a potential*
effluent pathway. Monitoring of the open containment equipment hatch is performed
as per procedural guidance. Any calculated release quantity will be-reported in the
annual report. RADIOACTIVE EFFLUENTS

DOSE - NOBLE GASES

1CONTROLS

3.11.2.2 In accordance with St. Lucie Plant TS 6.874.f.5) and 8), the air dose due to
noble gases released in gaseous effluents, from each unit, to areas at and
beyond the SITE BOUNBARY (see TS Figure 5.1-1) 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 fo 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.

TACTION:

a. With the calculated air dose from-radioactive nobie gases.in gaseous effluents
exceeding any of the above limits, prepare and submiit to the Commission within 30
days, pursuant to Plant TS 6.9.2, a_Special Report that identifies the cause(s) for
exceeding the limit(s) and defines the corrective actions that have been taken to
assure that subsequent releases will be in compliance with the above limits.

SURVEILLANCE REQUIREMENTS

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

DOSE - IODINE-131, IODINE-133, TRITIUM-AND RADIOACTIVE MATERIAL IN

PARTICULATE FORM

CONTROLS

3.11.2.3 In accordance with St. Lucie Plant TS 6.8.4.1.5) and 9), the dose to a MEMBER
OF THE PUBLIC from lodine-131, lodine-133, tritium-and all radionuclides in
particulate form with half-lives greater than 8 days in gaseous effluents
released, from each unit, to areas at and beyond the SITE BOUNDARY (see
TS Figure 5.1-1) 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:

a. With the calculated dose from the release of lodine-131, lodine-133, tritium and
radionuclides in particulate-form with half-lives-greater than 8 days, in gaseous
effluents-exceeding-any of the above limits, prepare and submit to the Commission
within-30 days, pursuant to Plant TS 6.9.2, a Special-Report that identifies the
cause(s) for exceeding the limit(s) and defines-the corrective actions that have
been taken to assure that subsequent releases will be in compliarrce with the
above limits.

SURVEILLANCE REQUIREMENTS S

4.11.2.3 Cumulative dose contributions for the current calendar quarter and current

- calendar year for lodine-131, lodine-133, tritium and radionuclides in particulate
form with half-lives greater than 8 days shall be determined in accordance with
the methodology and parameters in the ODCM at least once per 31 days.
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GASEOUS RADWASTE TREATMENT SYSTEM

CONTROLS

3.11.2.4 In accordance with St. Lucie Plant TS 6.8.4.1.6), the VENTILATION EXHAUST
Treatment System and the WASTE GAS HOLDUP SY.STEM shall be
OPERABLE and appropriate portions of the system shall-be used to-reduce
releases of radioactivity when the projected doses in 31 days due o gaseous
effluent releases, from each unit, 10 areas at and beyond the SITE BOUNDARY
(see TS Figure 5.1-1) would exceed:

a. 0.2'mrad-to air from gamma radiation or
b. 0.4 mrad fo-air from beta radiation or
C. 0.3 mrem to any organ.

APPLICABILITY: At all times.

ACTION:

a. With radioactive gaseous waste being discharged-without treatment and-in excess
of the above-limits, prepare and submit to the Commission within 30 days,
pursuant-to Piant TS 6.9.2, a Special Report that includes the following

i information:

1. Ildentification of any inoperable equipment or subsystems and the reason for
the inoperability,

2. Action{s) taken to restore the inoperable equipment to OPERABLE status-
and

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

GASEOUS RADWASTE TREATMENT SYSTEM (continued)

SURVEILLANCE REQUIREMENTS

4.11.2.41 Doses due to-gaseous releases from each unit to areas at and beyond the

4.11.2.4.2 The installed VENTILATION EXHAUST TREATMENT SYSTEM and

SITE BOUNDARY shall be projected at least once per-31 days in
accordance with the methodology and parameters in the ©DCM when
Gaseous Radwaste Treatment Systems are not being fully utilized.

WASTE GAS HOLDUP-SYSTEN*shall be demonstrated OPERABLE by
operating the-WASTE GAS_HOLDUP SYSTFEM equipment and
VENTILATION -EXHAUST TREATMENT SYSTEM equipment for at least 30 |
minutes, at least ence per 92 days unless the appropriate system has been
utilized to process radioactive gaseous effluents during the previous 92 1
days.

*

If the WASTE GAS HOLDUP SYSTEM is not being fully utilized, an Administrative
FUNCTIONAL TEST on the WASTE GAS HOLDUP SYSTEM shall also be
performed (in addition to the requirements 0f4.11.2.4.2's "at ieast 30 minutes")
once per 92 days, by performing the following:

1) Place a Gas Decay Tank (containing less than 30 psi) in"service.

2) With a Waste-Gas Compressor, charge the Gas Decay Tank to at least
150 psi.

3) Following appropriate holdup decay time, sample and release the Gas
Decay Tank with an OPERABLE - Waste Gas Holdup System Noble Gas
Activity Monitor (per TABLE 3.3-13).

4) If discrepancies exist, repairs shall be made and the WASTE GAS HOLDUP
SYSTEM Administrative FUNCTIONAL TEST shall be repeated until
completed successfully.




REVISION NO.: PROCEDURE TITLE:

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.: '
C-200 ST. LUCIE PLANT

RADIOACTIVE EFFEUENTS

3i4.11.4 TOTAL DOSE
CONTROLS
3.11.4  In accordance with St. Lucie Plant TS 6.8.4.f.10), the annual (calendar year)

dose or dose commitment to any MEMBER OF THE PUBLIC due to releases of

radioactivity and to radiation from uranium fuel cycle sources shall be limitea-to
less than or equal to 25 mrems to-the whole body or any organ, except the
thyroid, which shall -be limited to iess than-or equal to 75 mrems.

APPLICABILITY: At all times.

ACTION:

a.

With the calculated doses from the release of radioactive materials in liquid or
gaseous effluents exceeding twice the limits of Control 3.11.1.2.a, 3.11.1.2.b,
3.11.2.2.a, 3.11.2.2.b, 3.11.2.3.a or 3.11.2.3.b, calculations shall be made
including direct radiation contributions from the units (including outside storage
tanks etc.) to determine whether the above limits of Control 3.11.4 have been
exceeded. If such is the case, prepare and submit to the Commission within 30
days, pursuant to Plant TS 6.9.2, a Special Report that defines the corrective
action to be-taken to reduce subsequent releases to prevent recurrence of
exceeding the above limits and includes the schedule for achieving conformance
with the above iimits. This Special Report, as defined in Subpart-M of 10 CFR Part
20,shall include an analysis that estimates the radiation exposure (dose) to a
MEMBER OF THE PUBLIC from uranium-fdel cycle sources, including all effluent
pathways and direct radiation, for the calendar year that includes the release(s)
covered by this report. It shall also describe levels of radiation and concentrations
of radioactive material involved and the cause of the exposure levels or
coneentrations. If the estimated dose(s) exceeds the above limits and if the
release condition resulting in violation of 48-Part 190 has not already been
corrected, the Special Report shall include-a requestor a variance in accordance
with the provisions of 40 CFR Part 190. Submittal of the report is considered a
timely request and a variance is granted until staff action on the request is
complete.
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3/4.11.4 TOTAL DOSE (continued)

SURVEILLANCE REQUIREMENTS

4.11.4.1 Cumulative dose contributions from liquid and gaseous effluents shall be
determined in accordance with Controls 4.11.1.2, 4.11.2.2 and 4.11.2.3 and in

accordance with the methodology and parameters in the ODCM.

4.11.4.2 Cumulative dose contributions from directradiation from the units (including
outside storage tanks etc.) and Independent Spent Fuel Storage Installation
(ISFSI) shall be determined in accordance with the methodology and
parameters in the ODCM. This requirement is applicable only under conditions.

set forth in ACTION a. of Control 3.11.4._
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3/4.11.5

MAJOR CHANGES TO RADIOACTIVE LIQUID, GASEOUS AND SOLID

WASTE TREATMENT-SYSTEMS*

ADMINISTRATIVE CONTROLS

3.11.2.5 Licensee initiated major changes to the radioactive waste_systems (liquid,
gaseous and solid):

1)

2)

Shall be reported to the Commission inthe Annual Radioactive Effluent
Release Report for the period in which the evaluation was reviewed by
the On-Site Review Group (ORG). The discussion of each shall contain:

a)

b)

c)

d)

g)

hy

A summary of the evaluation that led-to the determination that the
change could be made-in accordance with 70 CFR 50.59.

Sufficient detailed information to totally support the reason for the |
change without benefit of additional or supplemental information;

A detailed description of the equipment, components and
processes involved and the interfaces with other plant systems;

An evaluation of the change which shows the predicted releases

of radioactive materials in liquid and gaseous effluents and/or +

quantity of'solid waste that differ from those previously-predicted
in the'license application and amendments thereto;-

An evaluation of the change which_shows the expected maximum
exposure to individuals 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 radioactive materials,
in liquid and gaseous effluents and in solid waste, to the actual
releases for the period-when the changes are to be made;

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 ORG. '

Shall become effective upon review and acceptance by the ORG.

*

Licensees may choose to submit the information called for in this Administrative

Control as part of the annual FUSAR update.
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3/4.11.6

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT TO THE

-COMMISSION*

ADMINISTRATIVE CONTROLS

13.11.2.6 As per Technical Specification 6:9.1.7, a Annual Radioactive Effluent Release
Report covering the operation of each unit.during the previous 12 months-of-

- operation shall be submitted within 60 days after January 1 of each year. The
report shall include a summary-of the quantities of radioactive liquid and
gaseous effluents and solid waste released from each unit. The material
provided shall be (1) consistent with the objectives outlined_in by items_a)
through f) below, using the example report format in the ODCM and (2) be in
conformance with 10-CFR_50.36a and Section {V.B.1 of Appendix | fo 10 CFR-
Part 50.

a.

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

The-Radioactive Effluent Release Report to be submitted within 60 days
after January 1 of each year shall include-an-annual summary of hourly
meteorological data collected over the previous year. This annual
summary may be either in the form of an hour-by-hour listing on-
magnetic tape of wind speed, wind direction, atmospheric stability and
precipitation (i measured) or in the form of joint frequency distributions.
of wind speed, wind direction and atmospheric stability.* This same
report shall include an assessment of the radiation doses dueto the
radioactive liquid and gaseous effluents released from the unit or station
during the previous calendar year.

*

- A single submittal may be made for a multiple unit station. The submittal should

combine those sections that are common to all units at the station; however, for
units with separate radwaste systems, the submittal shall specify the releases of
radioactive material from each unit.

*%k

- Inlieu of submission with the Radioactive Effluent Release Report, the licensee

has the option of retaining this summary of required meteorological data on site
in a file that shall be provided to the NRC upon request.
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3/4.11.6 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT TO THE
COMMISSION* (continued)

ADMINISTRATIVE CONTROLS

3.11.2.6 (continued)
- b. (continued)

This same report shall aiso include an assessment of the radiation doses
from radioactive liquid and gaseous effluents to TH#EMBERS OF THE
PUBLIC due to their activities inside the SITE BOUNDARY (see TS
Figure 5.1-1) during the report period. All assumptions used in making
these assessments, i.e., specific.activity, exposure time and location,
shall be included in these reports. 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, or an approximate
and conservative method used in lieu of actual meteorological
measurements. The assessment of radiation doses shall be performed
in accordanee with the methodology and parameters in the ODCM.

C. Every 2 years using the previous 6 months release history for isotopes,
determine the controiling age group for liquid pathways. Every 2-years
usingthe previous 1 year or longer interval (to include a refueiing
sutage) and historical meteorolegical data deterimine the controlling age
group for gaseous pathways. If changed from current submit change to
ODCM to reflect new tables for these groups and use the new groups in
subsequent dose calculations.

d. The Radioactive Effluent Release Report to be submitted 60 days after
January 1 of each year-shall also include an assessmentof radiation

T doses to the likely most exposed MEMBER OF THE PUBLIC from

reactor releases for the previous calendar year. Acceptable methods for

calculating the dose contribution from liquid and-gaseous effluents are

given in Regulatory Guide 1.109-March 1976.
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3/4.11.6

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT TO THE

COMMISSION* (continued)

ADMINISTRATIVE CONTROLS

:5.11.2;6 (continued) -

e.

The Radioactive Effluent Release Reperts shall include the following
information for each class of solid waste (as defined by 10 CFR Part 61)
shipped offsite during the report period:

1. Volume

2. Total Curie quantity-(specify whether determined by
measurement or estimate)

3. Principal radionuclides (specify whether determined by
measurement or estimate)

4. Type of waste (e.g., dewatered spent resin, compacted dry waste,
evaporator bottoms)

5. Type of container (e.g., LSA, Type A, Type B, Large Quantity)
and

6. Solidification agent or.absorbent (e.g., cement, urea
formaldehyde).

The Radioactive Effluent Release Reports shall include a list and
description of unplanned releases from-the site to UNRESTRICTED
AREAS of radioactive materials in gaseous and liquid effluents made
during the reporting period.

The Radioactive Effluent Release Reports shall include any changes-
made during the reporting period to the PROCESS CONTROL
PROGRAM (PCP)-and to the OFFSITE DOSE-CALCULATION
MANUAL (ODCM), as well as a listing of new locations for dose
calculations and/or environmental monitoring identified by the Land Use
Census of ODCM Control 3.12.2.

The format for an Annual Radioactive Effluent Release Report is
provided in ODCM Methodology Section 4.0. The information contained
in an annual report shall not apply to any ODCM Control Dose Limit(s)
since the methodology for the annual report is based on actual
meteorological data, instead of historical conditions that the ODCM
Controls and Control required calculations are based on.
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3/4.11.6 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT TO THE
COMMISSION* (continued) i

ADMINISTRATIVE CONTROLS

3.11.2.6 {continued)

i- Beginning with the report due within 60 days after January 1, 2007, the
Radioactive Effluent Release Report shall include_the-following
information for the previous year:

a. A listing with descriptions_of any-leaks or spills that have been -
communicated-to State-and Local officials in accordance with the
Groundwater Protection INITIATIVE (NEI 07-07).

- b. Groundwater sample results that have been taken in support of
the Groundwater Protection INITIATIVE (NEI 07-07), unless they
are from locations that are described in the Radiological
Environmental Monitoring Program and will therefore be reported
in the Annual Radiological Environmental Operating Report
(AREOR).
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3/4.12.1 MONITORING PROGRAM

ICONTROLS

3.12.1 In accordance with St. Lucie Plant TS 6.8.4.g.1), the Radiological Environmental
Monitoring Program shall be conducted as specified in Table 3.12-1.

APPLICABILITY: At all times.

ACTION:

a. Nith-the Radiological Environmental Monitoring Program not being conducted as
specified in Table 3.12-1, prepare and submit to the Commission, in the Annual
Radiologicai"Environmental Operating Report required by Control 3.12.4, a
description of the reasons for not conducting the program as required and the
pians for preventing a recurrence.

b. With the confirmed* level of radioactivity as the result of plant effluents in an
environmental sampling medium at a location specified in Appendix B-1 exceeding
the reporting levels of Table 3.12-2 when averaged over any calendar quarter,
prepare and submit to the Commission within 30 days, pursuant to Plant TS 6.9.2,
a-Special Report** that identifies the cause(s) for exceeding. the-limit(s) and
defines the-corrective-actions to be taken to reduce radioactive effluents so that the
potential annual dose* o a MEMBER OF THE PUBLIC is less than the calendar
year limit of Controls 3.11.1.2, 3.11.2.2 or 3.11.2.3. When more than one of the
radionuclides in Table-3.12-2 are detected in the sampling medium,-this report
shall be submitted if:

concentration (1) 4 concentration (2)

- - +>o0r=1.01
reporting level (1) reporting level (2)

A confirmatory reanalysis of the original, a duplicate or a new sample may be
desirable, as appropriate. The results of the confirmatory analysis shall be completed
at the. earliest time consistent with the analysis but in any case within 30 days.

** The methodology and parameters usedto estimate the potential annual dose to a
MEMBER OF THE PUBLIC shall be indicated in this report.

*** A copy of the 30-day Special Report shall be provided to the Radiation Protection
Manager (or designee) so that it can be sent to State and Local Officials in TABLE-1
of HPP-101 concurrent with its submittal to the commission.
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3/4.12.1 MONITORING PROGRAM

Controls (continued)

b.

ACTION:

(continued)

When radionuclides other than those in Table 3.12-2_are detected and are the
result of plant effluents, this report shall be submitted if the potential annual dose,
t0 a MEMBER OF THE PUBLIC. from ali'radionuclides is equal to or greaierthan
the calendar year limits of Control 3.11.1.2, 3.11.2.2 or 3-11.2.3. This report is not
required if the measured level of radioactivity was not the result-of plant effluents;
however, in such an event, the condition shall be reported-and described in the
Annual Radiological Environmental Operating Report required by Control 3.12.4.

With milk or broad leaf vegetation samples unavailable from one or more of the
sample locations required by Table 3.12-1, identify specific locations for obtaining
replacement samples and add them within 30 days to the Radiological
Environmental Monitoring Program given in the ODCM. The specific locations
from which samples were unavailable-may then be deleted from the monitoring
program. Pursuant to Control 3.11.2.6, submit in the next Annual Radioactive
Effluent-Release Report documentation for a change in the ODCM including a
revised figure(s) and tabie for the ODCM reflecting the new location(s) with
supporting information identifying the cause_of the unavailability of samples and
justifying the selection of-the new location(s) for obtaining samples.

SURVEILLANCE REQUIREMENTS

4.12.1

The radiological environmental monitoring samples shall be collected pursuant
to Table 3.12-1 from the specific locations given in the table and figure(s) in the
ODCM and shall be analyzed pursuant to the requirements of Table 3.12-1 and
the detection. capabilities required by Table 4.12-1.
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TABLE 3.12-1

RADIOLOGIEAL ENVIRONMENTAL MONITORING PROGRAM?

(Page 1 of 3)

EXPOSURE PATHWAY
and/or SAMPLE

NUMBER OF
REPRESENTATIVE
SAMPLES AND SAMPLE
LOCATIONS®©

SAMPLING AND
COLLECTION
FREQUENCY 9

TYPE AND
FREQUENCY ¢
OF ANALYSIS

1. Direct Radiation®

27 Monitoring Locations

Continuous monitoring
with sample collection
quarterly ?

Gamma exposure rate -
quarterly

2. Airborne.Radioiodine |

Continuous sampler

Radisiodine filter:

and Particulates 5 Locations operation with sample 1-131 analysis weekiy
collection weekly or more | pariculate Filter:
) frequently if required by | o heta radioactivity |-
dust loading A A
analysis 224 hours .
foliowing a filter change®”
-Gamma isotopich)
_analysis of composite ¢
(by location) quarterly
3. Waterborne
a. Surface® 1 Location™ Weekly Gamma isotopic” &
tritium analyses weekly
1 Location” Monthly Gamma isotopich) &
tritium analyses monthly
b. Sediment from 2 Locations Semiannually Gamma isotopic™ e
shoreline analyses semiannually—
4. Ingestion
a. Fishand B
Invertebrates
1. Crustacea 2 Locations Semiannually .Gamma isotopic™

analyses semiannually

2. Fish

2 Locations

Semiannualiy

Gamma isotopic
analyses semiannually

-b. “Food Products

1. Broad leaf
vegetation

3_Locations”

"Monthly when available

Gamma isotopic™ and
1-131 analyses monthly
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TABLE NOTATIONS

a. Deviations are permitied from the required sampling schedule if specimens are
unobtainable due to hazardous conditions, seasonal unavailability, malfunction of
automatic sampling equipment or other legitimate reasons. Ifspecimens are
unobtainable due to sampling-equipment malfunction, corrective action shall be
taken prior to the end of the next sampling period. All deviations from the sampling
schedule shall be documented in the Annual Radiological Environmental Operating
Report pursuant to Control 3.12.4.

b. Specific_parameters of distance and direction sector from-the-centeriine of ane
reactor and additional description where pertinent,_shall be provided for each_
sample location required by Table 3.12-1, in Appendix-B and applicable figures.

C. At times, it may not be possible or practicable to continue to obtain samples of the
media of choice at the most desired location or time. In these instances suitable
alternative media and locations may be chosen for the particular pathway in
question and appropriate substitutions made within 30 days in the radiological
environmental monitoring program.

d. The following definition of frequencies shall apply-to Table 3.12-1 only:

Weekly - -Not less than once per calendar week. A maximum interval of
11 days is allowed between the collection of any two
consecutive samples.

Semi-Monthly

Not less than 2 times per calendar month-with an interval of
not less than 7 days between sample collections. A maximum
interval of 24 days is allowed between collection of any two
consecutive samples.

Monthly ‘Not less than once per calendar month with-an interval of not

less than 10 days between sample collections.

Quarterly Not less than once per calendar quarter.

One sample each between calendar dates (January 1 - June 30)
and (July 1 - December 31). An interval of not less than 30 days
will be provided between sample collections.

Semiannually

The frequency of analyses is to be consistent with the sample collection frequency.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM*’)
(Page 3 of 3)
- TABLE NOTATIONS-
(continued)
e. One or more instruments, such as a pressurized ion chamber, for measuring and

recording dose rate continuously may be used in place of or in addition to,
integrating dosimeters. For purposes of this table, a thermoluminescent dosimeter
(TLD) is considered tobe one phosphor; two or more phosphors in a packet are
considered as two or more dosimeters. -

f. Refers to normal collection frequency. ‘More frequent sample-collection is permitted —
T when conditions warrant.

g. Airborne particulate sample-filters are analyzed for gross beta radioactivity 24 hours
or more after sampling to allow for radon and thoron daughter decay. In addition fo
the requirement for a gamma isotopic on a composite sample a gamma isotopic is
also required for each sample having a gross beta radioactivity which is >1.0 pCi
per cubic meters and which is also >10 times that of the most recent control

i

sample.

h. Gamma isotopic analysis means the identification. and quantification of gamma-
emitting radionuclides that may be attributable to the effluents from the facility.

k. Discharges from the St. Lucie Plant do -hot influence drinking water or ground water
pathways.

m. Atlantic Ocean,in the vicinity of the public beaches along the eastern shore of
Hutchinson Island near the St. Lucie Plant (grab sampie)

In. Atlantic Ocean,-at a location beyond. influence from plant effluents (grab sampie).

p. Samples of broad leaf vegetation grown nearest each of twa different offsite
locations of highest predicted annual average ground level D/Q and one sample of |
similar broad leaf vegetation at an available location 15-30 kilometers distant in the
least prevalent wind direction based upon historical data in the ODCM.

[i, j, | (lower case) and o are not used on notation for clarity reasons]
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REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS
IN ENVIRONMENTAL SAMPLES
(Page tof 1)

- REPORTING LEVELS

| _ AIRBORNE EOOD
muwvss | WATER \PARTGUNTE | meH | MU eronlcrs
pCi/m? pCi/kg, wet
H-3- 30,000*
Mn-54 ' 1,000 30,000
Fe-59 400 10,000
| Co-58 1,000 30,000 i
Co-69 300 10,000
Zn-65 300 20,000
Zr-
Nb-95*** 400
I-131 2%+ 0.9 3 100
Cs-134 30 10 1,000 60 1,000
Cs-137 50 20 2,000 70 2,000
Ba- 200 300
La-140***

| - as in-pCifi denotes liter

- Since no drinking water pathway exists, a value of 30,000 pCi/l is used. For
drinking water samples, a value of 20,000 pCi/l is used; this is 40 CFR Part-141
value.

** - Applies to drinking water pathway exists, 2 pCi/l is the limit for drinking water.

*** - An equilibrium-mixture of the parent daughter isotopes which corresponds to the
reporting-value of the parent isotope.
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DETECTION CA'PABILITIES*FOR—ENVIRONMLENTALﬁSAMPLE ANALYSIS (@
(Page 1 of 2)

LOWER LIMIT OF DETECTION (LLD). ®

AIRBORNE FOGD
- WATER |PARTICULATE] FISH MILK s SEDIMENT
ANALYSIS . . - PRODUCTS :
pCi/l CR G_ASSES pCikg, wet pCill pCikkg. wet pCikg, dry
pCi/m
Gross Beta 4 0.01
H-3 3000*
Mn-54 15 130
Fe-59 30 i 260
Co-58,
Co-60 15 130
Zn-65 30 260
Zr-95,
Nb-95% 15
1-131 1** 0.07 1 60
Cs-134 15 0.05 130 15 60 150
Cs-137 18 0:06 150 18 80 180
Ba-140; ‘
La-140% 15 15

* No drinking water pathway exists, a value of 2000 pCi/l is for drinking water.

** LLD for drinking water samples. If no drinking water pathway exists, a value of
15 pCi/l may be used. ‘

TABLE-NOTATIONS 1

(1)  This list dees not mean that only these nuclides are 1o be considered. Other peaks
that are-identifiable, together with those of the above nuclides, shall aiso be
analyzed and reported in the Annual Radiological Environmental Operating Report
pursuant to Control 3.12.4.

(2) Required detection capabilities for thermoluminescent dosimeters used for
environmental measurements are given in Regulatory Guide 4.13.
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DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS ('@
(Page 2 of 2)

(3)

(4)

TABLE NOTATIONS (continued)

The LLD is defined-for purposes aof these controls, as the smallest concentration of
radioactive material in a sample that will yield a net count, above system
background, that will be detected with 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,
LLD = 1.66 S,
EeVe222 eYe exp(-A e AT)
Where:
LLD = the a priori lower limit of detection (pico-Curie-per unit mass or volume),
Sp = the standard deviation of the background counting rate or of the counting
rate of a blank sample as appropriate (counts per minute),
E = the counting efficiency (counts per disintegration),
\% = the sample size {units of mass or volume),
2.22 = the number of disiniegrations per minute.per pico-Curie,
Y = the fractional radiochemical yield, when applicable,
A = the radioactive decay constant for the particular radionuclide (sec™) and
AT = the elapsed time between-the midpoint of sample collection and the time

of counting (sec).
Typical values of E, V, Y and AT should be used in the calculation.

It should be recognized that the LL.D is defined as an a priori (before the fact) limit
representing.the capability of ameasurement system and not as an a posteriori
(after the fact) limit for a particular measurement. Analyses shall be performed in
such a manner that the stated LL-Ds will be achieved under routine conditions.
Occasionally background fluctuations, unavoidable small sample sizes, the
presence of interfering nuclides or other uncontrollable circumstances may render
these LLDs unachievable. In such cases, the contributing factors shall be
identified and described in the Annual Radiological Environmental Operating
Report pursuant to Control 3.12.4.

An equilibrium mixture of the parent and daughter isotopes which corresponds fo
16 pCi/Liter of the parent isotope.
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1RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.2 LAND USE CENSUS

CONTROLS

3.12.2  In accordance with St. Lucie Plant TS 6.8.4.g.2), a Land Use Census shall be

conducted and shall identify within a distance of 8 km (5 miles) the location in
each of the 16 meteorological sectors of the nearest milk animal, the nearest
‘residence and the-nearest garden* of greater than 50 square meters (500
square feet) producing broad leaf vegetation.

TAPPLICABILITY: Atalltimes.

a.

ACTION:

With a Land Use Census identifying a location(s) that yields a calculated dose or
dose commitment greater than the values currently being calculated in Control
4.11.2.3, pursuant to Control 3.11.2.6, identify the new location(s) in the next
Annual Radioactive Effluent Release Report.

With a Land Use Census identifying a location(s) that yields a calculated dose or
dose commitment (via the same exposure pathway) 20% greater than at a location
from which samples are currently being obtained in accordance with.Control
3.12.1, addthe new location(s) within 30-days to the Radiological Environmental
Monitoring Program given in the ODEM. The sampling location(s), excluding the
contrel station location, having the lowest calculated dose .or dose commitment(s),
via the same exposure pathway, may be deleted from this monitoring program
after October 31 of the year in which this Land Use Census was conducted.
Pursuant to TS 6.14, submit in the next Annual Radioactive Effluent Release
Report documentation for a change in the ©DCM including a revised figure(s) and
table(s) for the-ODCM reflecting the new location{s) with information supporting the
change in sampling locations.

Broad leaf vegetation sampling may be performed at the SITE BOUNDARY in each

of two different direction sectors with the highest predicted D/Qs in lieu of the garden
census. Controls for broad leaf vegetation sampling in Table 3.12-1, Part 4.b., shall

be followed, including analysis of control samples.
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13/4.12.2 LAND USE CENSUS (continued)

SURVEILLANCE REQUIREMENTS

4.12.2  The Land Use Census shall be conducted during the growing season at least
once per 12 months-using that information that will provide the best results,
such as by a door-to-door survey, aerial survey or by consulting local
agriculture_authorities. The results of the Land Use Census shall be included in
the-Annual Radiological Environmental Operating Report pursuant to Control-
3.12.4.
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3/4.12.3 INTERLABORATORY COMPARISON PROGRAM
CONTROLS

3.12.3  In accordance with St. Lucie Plant TS 6.8.4.9.3), analyses shall be performed
on all radioactive materials, suppiied as part of an Interlaboratory Comparison
Program that correspond to samples required by Table 3.12-1.

IAPPLICABILITY: Atalltimes.

ACTION: I

a. With analyses not-being performed as required above, report the corrective actiomr
taken to prevent a recurrence to the Commission_in the Annual Radiological
Environmental Operating Report pursuant to Control 3.12.4.

SURVEILLANCE REQUIREMENTS

4.12.3 A summary of the results obtained as part of the above required Interlaboratory
Comparison Program shall-be included in the Annual Radiological
Environmental Operating Report purszzant to'Control 3.12.4. If the
Interlaboratory Comparison Program is-other than_the program conducted by
the DOE-Mixed Analyte-Performance Evaluation Program (MAPEP), then the
Interlaboratory Comparison Program shall be described in the ODCM.
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3/4.12.4 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REFPORT

(AREOR)*
ADMINISTRATIVE CONTROLS

| 3.12.4 In accordance with St. Lucie Plant TS 6.9.1.8, an Annual Radiological

Environmental Operating Report covering the operation of the unit during the
previous calendar year shall be submitted before May 1 of each year. The report
shall include summaries, interpretations and information based on trend analysis
of the results of the Radiological Environmental Monitoring Program for the

- reporting period. The material provided in the AREGR shall be censistent with
the objectives outlined below and with Sections IV.B.2, IV.B.3 and IV.C of
Appendix | to 16-CFR Part 50.

The Annual Radiological Environmental Operating Reports shall include summaries,
interpretations and information based on trend analysis of the results of the radiological
environmental surveillance activities for the report period, including a comparison, as
appropriate, with preoperational studies, with operational controls and with previous
environmental surveillance reports and an assessment of the observed impacts of the
plant operation on the environment. The reports shall also include the results of land use
census-required by Control 3.12.2.

The Annual Radiological Environmental Operating Reports-shall include_the results of
analysis of all radiological environmental samples and-of all environmental radiation
measurements taken during the period-pursuant to the locations specified in_the Table
and Figures in the ODCM, as well as-summarized and tabulated results of these analyses
and measurements in the format of the table in the Radiological Assessment Branch

-|Technical Pesition, Revision 1, November 1979. 1n the event that some individual resuits
|are not availabie for inclusion with the report, the report shall-be submitted noting and
[explaining the reasons for the missing results. The missing data shall be submitted as

soon as possible-in a supplementary report.

The Annual-Radiological Environmental Operating Report shall also include the results of

Ithe analyses for all samples that-have been added to the Radiological Environmental

Monitoring Program in support of the-Groundwater Protection INITIATIVE (NE} 07-07) -
Appendix B-2.

* - A single submittal may be made for multiple unit station.

t
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3/4.12.4 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT

ADMINISTRATIVE CONTROLS

(AREOR)* (continued)

The reports shall also include the following: a summary description of the radiological

environmental monitoring program; at least two legible maps** covering all sampling
locations-keyed to a table giving-distances and directions from the-centerline of one reactor;
the results of the Interlaboratory Comparison Program, required by Control-3.12.3;
discussion of all deviations from the sampling schedule of Table 3.12-1; and discussion of
ali-analyses.in which the LLD required by Table 4.12-1 was not achievable.

*

- A single submittal may be made for multiple unit station.

** One map shall cover stations near the SITE BOUNDARY; a second shall include the
more distant stations.
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NOTE

Controls in Section 3.0 and 4.0, but are not part of these Controls.

The BASES contained in succeeding pages summarize thereasons for the
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BASES

183:3.3.9 RADIOCACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

The radioactive liquid effluent instrumentation is provided ta monitor and control, as
applicable;, the releases of radioactive materials in liquid effluent during actual or potential
releases of liquid-effluents. The Alarm/Trip Setpoints for these instruments shall be
calculated and adjusted in accordance with the methodology and parameters in the
ODCM to ensure that the-atarm/trip will occur prior to exceeding the limits of 10 CFR Part
120. 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.

3.3.3.10° RADIOACTIVE GASEOQUS EFFLUENT MONITORING INSTRUMENTATION

The radioactive gaseous effluent instrumentation is provided to monitor and control, as
applicable, the releases of radioactive materials in gaseous effluent during actual or
potential releases of gaseous effluents. The Alarm/Trip Setpoints for these instruments
shall be calculated and adjusted in accordance with the methodology and parameters in
the ODCM to ensure that the alarm/trip will occur prior to exceeding the limits of

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.
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BASES.

3/4.11.1 LIQUID EFFLUENTS

3/4.11.1.1 CONCENTRATION

ilimits of 10 CFR=Part 20. The concentration limit for dissolved or entrained noble gases.is

This control is provided to ensure that the concentration of radioactive materials released
in liquid waste effluents to UNRESTRICTED AREAS will be less than the concentration
levels specified in 10 CFR Part 20,-Appendix B, Table 2, Column 2. This limitation
provides additional assurance that the levels of radioactive materials in bodies of water in
UNRESTRICTED AREAS will result in exposures-within: (1) the Section 1l.A design
objectives of Appendix |, 10 CFR Part 50; to a MEMBER OF THE PUBLIC and (2) the

based upon the assumption-that Xe-135 is the controlling radioisotope and-its ECL in air
(submersion) was converted to an equivalent concentration.in water using the methods -
described in International Commission on Radiological Protection (ICRP) Publication 2.

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

The required detection capabilities for radioactive materials in liquid waste samples are
tabulated in terms of the lower limits of detection (LLDs). Detailed discussion of the LLD
and other detection limits carrbe found in Currie, L.A., Lower Limit-ef Detection:
Definition and Elaboration of a Proposed Position for Radiological Effiuent and
Environmental Measuremerits, NUREG/CR-4007 (September 1984) and in the HASL -
Procedures Manual, HASL-300. !

3/4.11.1.2  DOSE

This control is provided to implement the requirements of Sections II:A, lIl.A and IV.A-of

Appendix1, 10 CFR Part 50:- The Control implements the guides set forth in Section II.A
of Appendix I. The ACTION statements provide the required operating flexibility and at
the same time implement the guides set forth in Section IV.A of Appendix | to assure that
the releases of radioactive material in liquid effluents to UNRESTRICTED AREAS will be
kept as low as is reasonably achievable. Also, for fresh water sites with drinking water
supplies that can be potentially affected by plant operations, there is reasonable
assurance that the operation of the facility will not result in radionuclide concentrations in
the finished drinking water that are in excess of the requirements of 40 CFR Part 141.
The dose calculation methodology and parameters in the ODCM implement the
requirements in Section Ill.A of Appendix | that conformance with the guides of Appendix |
be shown by calculational procedures based on models and data, such that the actual
exposure of a MEMBER OF THE PUBLIC through appropriate pathways is unlikely to be
substantially underestimated.
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[BASES

13/4.11.1 LIQUID EFFLUENTS (Continued)

3/4.11.1.2 DOSE (Continued)

The equations specified-in the ODCM for calculating the doses due to the actual release
rates of radioactive materials in liquid effluents are consistent with the methodology
provided in Regulatory Guide 1.109; Calculation of Annual Doses to Man from Routine -
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR
Part 50, Appendix!, Revision 1, October 1977 and Regulatory Guide 1.113, Estimating
Agquatic Dispersion of Effluents from Accidental and Routine Reactor Releases for the
Purpose of Impiementing Appendix [, April 1977.

This control applies to the release of radioactive materials in liquid effluents from each
unit at the site. For units with shared Radwaste Systems, the liquid effluents from the
shared system are to be proportioned among the units sharing that system.

3/4.11.1.3  LIQUID RADWASTE TREATMENT SYSTEM

The OPERABILITY of the Liquid Radwaste Treatment System ensures that this system
will be available for use whenever liquid effluents require treatment-prior to release to the

{environment. The requirement that the appropriate portions of this system be-used when |

specified provides-assurance that the releases of radioactive materials in-liquid effluents

|will be kept as low as is reasonably achievable. This control implements the

requirements of 10 CFR 50.36a, General Design Criterion 60 of Appendix A to 10 CFR
Part 50 and the design objective given in Section 11.D of Appendix I'to 10 CFR Part 50.
The specified_limits governing the use of appropriate portions of the Liquid Radwaste
Treatment System were specified-as a suitable fraction of the dose design objectives set
forth in Sectionil.A of Appendix I, 10 CFR Part 50 for liquid effluents.

This control applies to the telease of radioactive materials in liquid effluents from each
unit at the site. For units-with shared Radwaste Treatment Systems, the liquid effluents
from the shared system are to be proportioned among the units sharing that system.
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3/4.11.2 GASEOQUS EFFLUENTS

3/4.11.2.1 DOSE RATE

This control is-provided_to ensure that the dose at any time at and beyond the SITE
BOUNDARY from gaseous effluents from all units on the site will be within the-annual
dose limits of 10 CFR Part 20 to UNRESTRICTED AREAS. The annual dose limits are
the doses associated with the concentration of 10 CFR Part 20, Appendix B, Table 2,

‘IColumn |. These limits provide reasonable assurance thatradioactive material
ddischarged in gasecus effluents will not result inthe exposure of a MEMBER -OF THE

PUBLIC in an UNRESTRICTED AREA, either within or outside the SITE BOUNDARY, to
an annual average concentration exceeding the limits-specified in Appendix B, Table 2 of
10 CFR Part 20 (Subpart D of 10 CFR Part 20). For MEMBERS OF THE.PUBLIC who
may at times be within the SITE BOUNDARY, the occupancy of that MEMBER OF THE
PUBLIC will usually be sufficiently low to compensate for any increase in the atmospheric
diffusion factor above that for the SITE BOUNDARY. The specified release rate limits
restrict, at all times, the corresponding gamma and beta dose rates above background to
a MEMBER OF THE PUBLIC at or beyond the SITE BOUNDARY to less than or equal to

1990 mrems/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 equaito 1500
mrems/year.

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

The required detection capabilities for radioactive materials in gaseous waste sampies

|are tabulated in terms of the lower limits of detection (LLDs). Detailed discussion of the

LLD and other detection limits can befound in Currie, L. A., Lower Limit of Detection:
Definition and Elaboration of a Proposed Position for Radiological Effluent and-
Environmental Measurements, NUREG/CR-4007-(September 1984) and irr the-HASL
Procedures Manual, HASL-300.
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|3/4.11.21 DOSE - NOBLE GASES

This control is provided to implement the requirements of Sections II.B, Ill.A and IV.A of
JAppendix |, 10 CFR Part-50. The control'implements the guides set forth in Section |.B of
|Appendix I. The ACTION statements provide the required operating flexibility and at the
same time implement the guides set forth in Section IV.A of Appendix | to assure that the
releases of radioactive material in gaseous-effluents to UNRESTRICTED AREAS will be
kept as low as is reasonably achievable. The Surveillance Requirements implement the
requirements in Section {H-A of Appendix.| that conformance-with the guides of Appendix-
be-shown-by calculatioral procedures based on . models and data such-that the actual
lexposure-of ae MEMBER GF THE PUBLIC through appropriate pathways is unlikely to be
substantially underestimated. The dose calculation methodology and parameters
established in the ODCM for calculating the doses due to the actual release-rates of
radioactive noble gases in gaseous effluents are consistent with the methodology
provided in Regulatory Guide 1.109, Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR
Part 50, Appendix |, Revision 1, October 1977 and Regulatory Guide 1.111, Methods for
Estimating Atmospheric Transport and Dispersion of Gaseous Effluents in Routine
Reteases 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 applies to_the release of radioactive materials in gaseous effluents-from each _|
unit at the site. For units with shared Radwaste Treatment Systems, the gaseous

effluents from the shared system are to be proportioned among the units sharing that
|system. il

3/4.11.2.3 DOSE -IODINE-131, IODINE-133, TRITIUM AND RADIOACTIVE
MATERIAL IN PARTICULATE FORM

This control is. provided to implement-the requirements of Sections_II.C, Ill.A and IV-A of
Appendix I, 10 CFR Part 50. The Controls are the guides set 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 IV.A of Appendix | to assure-that the
freleases of radioactive material in gaseous effluents to UNRESTRICTED AREAS will be
kept as low as is reasonably achievable. The ODCM calculational methods specified in
the Surveillance Requirements implement the requirements in Section IIl.A of Appendix |
that conformance with the guides of Appendix 1 be shown by calculational procedures
based on models and data such that the actual exposure of a MEMBER OF THE PUBLIC
through appropriate pathways is unlikely to be substantially underestimated.
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3/411.2.1 DOSE - NOBLE GASES {Continued)

3/4.11.2.3 DOSE - IODINE-131, IGDINE-133, TRITIUM AND RADIOACTIVE

MATERIAL IN-PARTICULATE FORM (Continued)

The ODCM calculational methodology and parameters for calculating the doses due ts
the actual release rates of the subject material are-consistent with the methodology
provided in Regulatory Guide 1.109, Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Cempliance with 10 CFR -1
Part 50, Appendix |, Revisierr 1, October 1977 and Regulatory Guide 1.111, Methods-for
Estimating Atmospheric Transport and Dispersion of Gaseous Effluents 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 release rate controls for lodine-131, lodine-133, tritium and
radionuclides in particulate form with half-lives greater than 8 days are dependent upon
the existing radionuclide pathways to man in the areas at and beyond the SITE
BOUNDARY. The pathways that were examined in the development of the calculations
were: (1) individual inhalation of airborne radionuclides, (2) deposition of radionuclides
fonto green leafy vegetation with subsequent consumption by man, (3) deposition onto
grassy-areas where milk animals and meat producing animals graze wittr consumption of
Ithe milk and meat by man and (4) deposition on the ground with subsequent exposure of
man.

This control applies to the release of radioactive materials in gaseous effluents from each
|unit at the site. For units with shared Radwaste Treatment Systems, the gaseous
effluentsfrom the shared-system are proportioned among the units sharing that system._
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3/4.11.2.4 GASEOCUS RADWASTE TREATMENT SYSTEM

1The OPERABILITY of the WASTE GAS HOLDUP SYSTEM and the VENTILATION
EXHAUST TREATMENT SYSTEM ensure that the systems will be available for use
whenever gaseous effluents require treatment prior to release to the environment. The
requirement that the appropriate portions of these systems be_used, when specified,
Jprovides reasonable assurance that the releases of radioactive materials in gaseous
effluents will be kept as low as is reasonably achievable. This control implements the
requirements of 10 CFR 50.36a; General Design-Criterion 60 of Appendix A to

10 CFR Part 50 and the design-objective given in Section ii:D of Appendix | to-10 CFR
Part 50. The specified limits governing the use of appropriate portions of the systems
were specified as a suitable fraction of the dose design objectives set forth in Section I1.B
and I1.C of Appendix I, 10 CFR Part 50 for gaseous effluents.

This control applies to the release of radioactive materials in gaseous effluents from each
unit at the site. For units with shared Radwaste Treatment Systems, the gaseous
effluents from the shared system are proportioned among the units sharing that system.

3/4.11.2.5 NOT USED

3/4.11.26 NOT USED

13/4.11.3 NOT USED

3/4114  TOTAL DOSE

This cantrol'is provided to meet the dose limitations of 10 CFR Part 190 that have been
incorporated into 10 CFR Part-20 by-46 FR 18525. The control requires the preparation
and submittal of a Special Report whenever the calculated doses due to releases of
radioactivity and to radiation from uranium-fuel cycle sources exceed 25-mrems to the
whole body or any organ, except-the thyroid, which shall be limited to less than or equal
to 75 mrems. For sites containing up to four reactors, it is highly unlikely that the resultant
dose to a MEMBER OF THE PUBLIC will exceed the dose limits-of 40-CFR Part 190 if
the individual reactors remain within twice the dose design objectives of Appendix |, and if
direct radiation doses from the units (including outside storage tanks, etc.) are kept small.
The Special Report will describe a course of action that should result in the limitation of
the annual dose to a MEMBER OF THE PUBLIC to within the 40 CFR Part 190 limits.
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3/4.11.4 TOTAL BOSE (Continued)

For the purposes of the Special Report, it may be assumed that the dose commitment to
the MEMBER OF THE PUBLIC from other uranium fuel cycle sources is negligible, with
the exception that dose contributions from other nuclear fuel cycle facilities at the same
1Isite or within a radius of 8 kilometers must-be considered. If the dose to any- MEMBER
OF THE PUBLIC is estimated to exceed the requirements-of 40 CFR Part 190, the-
Special Report with a request for a variance (provided the release conditions resulting in
_Iviolation of 40 CFR Part 190_have not already been corrected), in accordance with the
provisions of 40 CFR 190.11 and Subpart M of 10 CFR Part 20;, is considered to be a B
timely-request and fufills- the requirements of 40 CFR Part 190 until NRC staff action is
compieted. The variance only relates to the limits of 40 CFR Part 190 and does not apply
in any way to the other requirements for dose limitation of 10 CFR Part 20, as addressed-
in Controls 3.11.1.1 and 3.11.2.1. An individual is not considered a MEMBER OF THE
PUBLIC during any period in which he/she is engaged in carrying out any operation that
is part of the nuclear fuel cycle.
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3/4.12.1 NiIONITORING PROGRAM

The Radiological Environmental Monitoring Program required by this:-control provides
representative measurements of radiation and of radioactive materials in those -exposure
pathways and for those radionuclides that-lead to the highest potential radiation exposure
of MEMBERS OF THE PUBLIC resulting from-the plant operation. This monitorirg
program implements Section IV.B.2 of Appendix | to 10-CFR-Part 50 and thereby
supplements the Radiological Effluent Monitoring Program by verifying that the
measurable concentrations of radioactive-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. Guidance for this monitoring program is provided by
the Radiotogical Assessment Branch Technical Position on Environmernital Monitoring,
Revision 1, November 1979. The initially specified monitoring program will be effective-
for at least the first three years of commercial operation. Following this period, program
changes may be initiated based on operational experience.

The required detection capabilities for environmental sample analyses are tabulated in
terms of the lower limits of detection (LLDs). The LLDs required by Table 4.12-1 are

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.

Detailed discussion of the LLD and other detection limits can_be found in Currie, L. A,
Lower Limit of Detection: Definition and Elaboration of a Proposed Position for
Radiological Effluent and Environmentai-Measurements, NUREG/CR-4007 (September
1984) and in-the HASL Procedures Manual, HASL-300. '

13/4.12.2 LAND USE CENSUS

~{This control.is provided to ensure that changes in the use of areas at and beyend the

SITE BOUNDARY are identified and that-modifications to the Radioiogical Environmental
Monitoring Program given in the ODCM are made if required by the results of this census.
The best information from the door-to-door survey, from aerial survey or from consulting
with local agricultural authorities shall be used.

considered optimum-for routine environmental measurements in industrial laboratories. It |
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3/4.12.2 LAND USE CENSUS (Continued)

This census satisfies the requirements of Section IV:B.3 of Appendix | to 10 CFR Part 50.
Restricting the census to gardens of greater than 50 square meters provides assurance

‘Ithat significant exposure pathways via leafy vegetables will be identified and monitored

since a-garden of this size is the minimum required to produce the quantity (26
kilograms/year) of leafy vegetables assumed in Regulatory- Guide-1.109 for consumption
by a child. To determine this minimum garden size, the following assumptions were
made:_(1) 20% of the garden was used for-growing broad leaf vegetation (i.e., similar to
lettuce and cabbage)-and (2)-a vegetation-yield of 2 kilograms per square meter.

3/4.12.3 -INTERLABORATORY COMPARISON PROGRAM

This requirement for participation in an approved Interlaboratory Comparison Program is
provided to ensure that independent checks on the precision and accuracy of the
measurements of radioactive materials in environmental sample matrices are performed
as part of the quality assurance program for environmental monitoring in order to
demonstrate that the results are valid for the purposes of Section I1V.B.2 of Appendix | to
10 CFR Part 50.
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METHODOLOGY SECTION

__DB
CCorcc
Ci
Ci

CFR

Control(s)
Dose

Dose Factor
Dose Pathway
Dose Rate

(D/Q)

ECL
FUSAR

(Page 1 of 3)
Dose from Beta Radiation
Cubic centimeter
Curies - a unit of radioactivity see pCi

Activity or concentration of a nuclide in the release source. Units
of puCi, puCilcc or pCi/mi

Code of Federal Regulations

Regulations for operating, controlling, monitoring and reporting
radioactive effluent related activity as indicated by the Controls
Section of the ODCM.

The exposure, in mrem or mrad, the organ or the individual receives
from radioactive effluents

Normally, a factor that converts the effect of ingesting radioactive
material into the body, to dose to a specific organ. Body elimination,
radioactive-decay and organ uptake are some of the factors that
determine a dose factor for a given nuclide

A specific path that radioactive material physically travels through
prior te-exposing an individual to radiation. The Grass-Cow-Milk-
infant is a dose pathway

The dose-received per uniftime

_A long term D over Q.- a factor with units of 1/m? which describes the
deposition of particulate matter from.a plume at a point downrange
from the source. It can be thought of as what part of the cloud is
going to fallout and-deposit over one square meter of ground.

(See Appendix C).

Effluent Concentration Limit
Final Updated Safety Analysis Report.

A gamma photon - The dose from Gammas in air, etc.




REVISION NO-:
50

PROCEDURE TITLE:

OFFSITE DOSE CALCULATION MANUAL (ODCM)

PROCEDURE NO.:
-C-200

ST. LUCIE PLANT

METHODOLOGY SECTION

GLOSSARY CF COMMONLY USEP TERMS IN METHODOLOGY SECTION

Ground Plane

“Inuclide -

Organ -

pCi -
(Q DOt)i

Q -

Radioiodines

Receptor

Release Source(s)

TS
Total Body
uCi

(Page 2 of 3)

Radioactive material deposited uniformly over the ground emits
radiation that produces -an exposure pathway-when an individual is
standing, sitting, etc., in the-area. It is assumed that an adult
receives the same exposure as an infant, regardiess of the physical

height differences. Only the whole body is considered for the OQDCM.

Hydrogen-3 or Tritium, a weak Beta emitter ,

Radioiodines and particulatés with half-lives greater than 8 days
Cubic Meters

Square Meters

For the purposes of this manual, a radioactive isotope. Nuclide (i)
signifies a specific nuclide, the 1st, 2nd, 3rd one under consideration.
If nuclide (i) is 1-131, then the Mi (dose factor) under consideration
shouid be M,_13; for example.

For the ODCM either the bone, liver, thyroid, kidney, lung, GI-LLI or
the Whole Body. Whole Body is considered an organ for ease of
writing the methodology in the ODCM.

T pico-Curie = 1.E-12 Curies.

(Q Dot); - Denotes a release rate in pCi/sec for nuclide (i).
Denotes uCi of nuclide (i) released over a specified time interval.
lodine-131 and lodine [-1.33 for.gaseous release pathways.

The individual receiving the exposure in a given location or who
ingests food products from an animal-for example. A receptor can
receive-dose from one or more pathways.

A subsystem, tank or vent where radioactive material can be
released independently of other radioactive release points.

- The St. Lucie Plant Standard Technical Specifications

Same as Whole Body in Control Statements

- micro Curies. 1 uCi= 10" Curies. The pCi is the standard unit of
radioactivity for all dose calculations in the ODCM.
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(X/Q) - Along term Chi over Q. It describes the physical dispersion

characteristics of a semi-infinite cloud of noble gases as the
cloud traverses downrange from the release point. Since Noble
Gases are inert, they do not tend to settle out on the ground.
-(See Appendix C).

X/1Q)p - Along term Depleted Chiover Q. It describes the physical

- dispersion characteristics of a semi-infinite cloud of radioactive
iodines and particulates as the cloud travels downrange. Since
lodines and particulates tend to settle out (fallout of the cloud) on
the ground, the (X/Q)p represents-what physically remains ofthe
cloud and its dispersion qualities-at a-given location downrange
fromr-the release point. (See Appendix C).

dt, At or delta t - A specific delta time interval that corresponds with the release
interval data etc.
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1.0 LIQUID RELEASES METHODOLOGY

-
-

Radioactive Liguid Effluent Model Assumptions

The FUSAR contains the official description of the site characteristics: The
description that follows is a brief summary for dose calculation purposes:

The-St. Lucie.Plant is located on an island surrounded on two sides by the
Atlantic Ocean and the Indian River, an-estuary of the Atlantic Ocean.
Normaliy, all radioactive liquid releases enter the-Atlantic Ocean where the
Circulating Water Discharge Pipe terminates on the ocean floor at a point
approximately 1200 feet offshore (Figure 1-1 Point "L"). No-credit is taken
for subsequent mixing of the discharge flume with the ocean. The diffusion-
of radioactive material into the ocean is dependent-on the conditions of tide,
wind and some eddy currents caused by the Guli Stream. The.conditions
are sufficiently random enough to distribute the discharges over a. wide area
and no concentrating effects are assumed.

There are no direct discharge paths for liquid effluents to either of the north
or south private property boundary lines. The Big Mud Creek (part of the
Indian River) does connect to a normally locked shut dam, that is intended
to provide an emergency supply of circulating water to the Intake Cooling
Water Canal in the event a. Hurricane causes blockage of the Intake Canal.
No radioactive water from plant systems could be discharged directly into
the Intake Cooling Water Canal because all plant piping is routed to the
discharge canal and no back flow can occur. However, dilute secondary
sources from such outfalls as the industrial wastewater system and
construction dewatering may be pumped to the Intake Canal. These
secondary sources would be secured under the extraordinary conditions
that would precede opening the dam. Consult the FUSAR for a detailed
description of characteristics of the water bodies surrounding the-plant site.

Only these nuclides that appear in the Liquid Dose Factor Tables will be
considered for dose caiculation.
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Discussion. - Control 3.11.1.1 requires that the sampling and analysis results of
liquid waste (prior to-discharge) be used with calculation methods in-the in-plant
procedures to assure-that-the concentration of liquid radioactive material in the
unrestricted areas will not exceed ten times the concentrations specified in 1T0°CFR
Part 20, Appendix B, Table-2. CY-SL-102-0104, Processing Aerated Liquid Waste,
provides instruction for. ensuring batch release tanks will be sampled after
adequate mixing. This section presents the calculation method to be used for this
determination. This method only addresses the calculation for a specific release
source. The in-plant procedures will provide instructions fer-determining that the
summation of each release source's F values do not exceed the site's 10 CFR Part
20 ECL. The values for release rate, dilution-rate, etc., will aiso have to be
obtained from in-plant procedures. The basic equation is:

n
R C
=—_ ¥ !
F=5 -4 (ECL),

Where:

FL =— the fraction of 10 CFR Part 20 ECL that would result if the release
source was._discharged under the conditions specified.

R =- The undiluted release rate in gpm of the release source.
Liquid Rad Waste = 170 gpm for Waste Monitor Tank
Steam Generator = 125 gpm/Steam Generator-
Liquid Rad Waste = 60 gpm for AWST #2
Liquid Rad Waste = 60 gpm for Laundry Drain Pumps 2A/2B

D™ = The dilution flow in gpm of Intake Cooling Water or Circulating Water
Pumps
Intake Cooling flow is 14,500 gpm/pump
Circulating Water flow is 121,000 gpm/pump

GCi = The undiluted concentrationof nuclide (i) in uCi/ml from sample assay

(ECL); = The Effluent Concentration Limit of nuclide (i) in pCi/ml from Table L-1.
For dissolved or entrained noble gases the ECL value is 2 X 107 pCi/ml
for the sum of all gases.
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concentration {Ciota R/D) is-less than 3 X 10® pCi/ml, the nuclide-by-nuclide -t

Source (continued) :

The fraction of the 10 CFR Part 20 ECL limit may be-determined by a
nuclide-by-nuclide evaluation or for purposes-of simplifying the calculation by a
cumulative activity evaluation. If the simplified method is used, the value of

3 X 10°® uCi/ml (unidentified_ECL value) should be substituted for (ECL); and the
cumulative concentration (sum-of all identified radionuclide concentrations) or the
gross concentration should be substituted for C;. As long as.the diluted

calculation is not required to demonstrate compliance with the 10 CFR Part 20 ECL.
The follewing section provides a step-by-step procedure-for determining the ECL
fraction.

1. Calculation Process for Selids

A Obtain from the in-plant procedures, the release rate value (R) in
gpm for the release source.

B. Obtain from the in-plant procedures, the dilution rate (D) in gpm. No
credit is taken for any dilution beyond the discharge canal flow.

C. Obtain-(C;), the undiluted assay value of nuclide (i), in pCi/ml. If the
~simplified method is used, the cumulative concentration (Ciotal) is
used.

_D. ~From Table L-1, obtain the corresponding (ECL) for nuclide (i) in
uCi/ml. The value of 3 X 10® pCi/ml should be used for the simplified
-method.

E. Divide C; by (ECL); and write down the quotient

F. If the simplified method is used, proceed o the next step. -If
determining the ECL fraction by the nuclide-by-nuclide evaluation,
repeat steps 1.2.1.C through 1.2.1.E for each nuclide reported in the
assay, for Hs from previous month compesite and for SR89/90 and
Fe55 from previous quarter composite with known results.
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1.2 - Determining the Fraction F of 10 CFR Part 20 ECLs Limits for A Liquid Release
Source (continued)

" 1. Calculation-Process for -Solids (continued)

G.  Add each Cy/(ECL) quotient from step 1.2.1.E and solve for F-as
follows:

R
5 Ci

'H=Bi_1ECUi

Fi = a_unit-less value where:

the value of F could be <or >1. The purpose of the calculation is to
determine what the initial value of F| is for a given set of release
conditions.

H. The F_ value just obtained is for one release pathway. The TS and
ODCM control 3.11.1.1 allow for a site limit of F| less than or equal to
10. Chemistry Procedure CY-SL-102-0104 administratively controls
each pathway's allocation. Cempare your F result with the
-administrative coitrol for the release pathway in CY-SL-102-0104.

2. Calculation Process for Gases in Liquid
A. Sum the uCi/ml of each noble gas activity reported in the release.
B. The values of R and D from 1.2.1 above shall be used in the

calculations below:

_(sumof 1.2.2.A) uCi/ml
e y
1

x K
D

C. Fq shall be less than 2 X 10™* pCi/ml for the site for all releases in
progress. Each release point will be administratively controlled.
Consult CY-SL-102-0104 procedure for instructions.
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1.3

Determining Setpoints for Radioactive Liquid Effluent Monitors

1.3.1 Setpoints for Batch Liquid-Release Monitors channel numbers R6627 and
301 on Table 3:3-14, Radioactive Effluent Monitor Setpoint Basis, are the
Batch Liquid Effluent Monitors.

Discussion - Control 3.3.3.9 requires that the liquid effluent monitoring-

instrumentation alarm / trip setpoints-be set to initiate an alarm or trip so that the
radioactivity concentration in water in the unrestricted area does not exceed the
conceniration of 10 CFR Part 20, Appendix B, Table 2 as a result of radioactivity in
liquid effluents (Control 3.11.1.1).

Gross cpm vs. total liquid activity-curves are available for Batch Liquid-Effluent
Monitors based on a composite ofreal-release data. A direct correlation-between
gross cpm and the concentrations that would achieve 10 CFR Part 20 ECL levels
in the discharge canal can be estimated. The 1978 liquidrelease data from annual
reports was used to determine the average undiluted release concentration.

These concentrations were then projected to a diluted concentration in the
discharge canal assuming a 1 gpm release rate and a constant dilution flow of
121,000 gpm from 1 circ. water pump. This diluted activity was divided by the
nuclide's respective 10 CFR Part 20 ECL value (Table L-1) to obtain the Mi column
on the table that follows:
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1.3  Determining Setpoints for Radioactive Liquid Effluent Monitors (continued)

NUCLIDE SYMBOL

1978 UNDILUTED uCi/ml’

M¢ (no units)

-131 4 43 E-5 3.66 E4
1-132 2.23E-7 1.84 E-8
1-133 3.17 E-6 3.74E-6
1-135 1.31E-6 3.61 E-7
Na-24 172 E-7 2.84 E-8
Cr-51 2.51 E-5 415 E-7
Mn-54 5.64 E-6 1.55 E-6
Mn-56 1.11 E-9 1.31 E-10
Co-57 3.69 E-7 5.08 E-8
Co-58 1.51 E-4 6.24 E-5
Fe-59 2.92E-B 2.41E-6
Co-60 3.66F-5 1.01 E4
Zn-65 4.55E-7 7.52 E-7
Ni-65 8.23 E-7 6.8 E-8
Ag-110 1.96 E-6 2.70E-6
Sn-113 5.75 E-7 1.58 E-7
Sb-122 2.15E-6 1.78 E-6
Sb-124 8.40 E-6 9.92E-6
W-187 3.51E-6 9.67 E-7
Np-239 1.57 E-7 6.49 E-8
Br-82 3.64 E-7 7.52 E-8
Zr-95 2.82 E=5 1.17 E-5
Zr-97 405 E-6 3.72E-6
Mo-99 3.24E-6 1.34 E-6
Ru-103 3.84 E-8 1.06 E-8
Sb-125 2.26E-6 6.23 E=7
Cs-134 2.14E-5 1.97 E-4
Cs-136 7.82 E-7 1.08 E-6
Cs=137 4.85 E-5 4.01 E-4
Ba-140 6.44 E-7 6.65 E-7
Ce-141 3.04 E-8 8.38 E-9
Ce-144 2.37E-6 6.53 E-6
Ao= 4.01 E4 i
MTotaI=

@ ™

(1) 1978 Undiluted Release Volume =7 E 9 ml.

_ 1978 Undil. Act Nuclide (i) X 1gpm (release rate)

ECL, (from Table L -1)

121000 gpm (dil rate)
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1.3

Determining Setpoints for-Radioactive Liguid Effluent Monitors (continued)

Aot is the total average pCi/ml concentration of the reference mixture and Mo is
the fraction of the MPC of all-nuclides for the release-conditions specified. Dividing
Atot by Mot yields Auax, which.is the maximum total activity concentration
equivalent to the ECL limit for the nuclide distribution typical of radwaste
discharges. The Technical Specifications allow 10 times the ECL limit where-the
Site Limit is 10 times Ayax as follows:

_Aw _401E-4
Mo 1.18E-3

Awmax =0.34 yCi/ml=ECL Limit

Site-Limit =10 X Amax = 10-x 0.34 = 34 pCi/ml

To provide conservative administrative control, Ayax of 0.34 nCi/mishould be used
as follows:

1. If the effluent monitor requires counts per minute units, a (Cax) value in
cpm should be obtained for the Amax (0.34 uCi/mi) from the release sources
radioactive liquid effluent monitor curve of cpm vs. pCi/ml.

1 This setpoint is for a specified release of 1-gpm into 121000-gpm dilution

‘NOTE

flow.

2. For establishing the setpoint prior to liquid radwaste discharges, the Amax
(or Crmax) Will be adjusted as needed to account for actual release conditions
(i.e., actual desigh maximum discharge flow rate, dilution flow rate andthe
contribution of dissolved and entrained Nobles Gas Activity to the-Monitor
Activity Level).
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1.3  Determining Setpoints for Radioactive Liguid Effluent Monitors (continued)

1.3.2

Setpoints for Continuous Liquid Release Monitors

Discussion - The activity mixture described-in 1.3.1 for Liquid Batch-Release

Monitors cannot be used for Continuous Liquid Pathways since the Steam

Generator (S/G) Blewdown Secondary Side is-subject to what the current
Reactor Coolant System (RCS) activity and-primary-to-secondary leakage
exist at any time. Although S/G blowdown is not normally aligned.to the
Site Liquid Radwaste Release Point (Figure 1-1), the monitor setpoints will
be based on the ODCM-maximum design S/G blowdown rate of 125 gpm
with 1 Circulating-Water Pump (CWP) 121,000 gpm in operation- The
ODCM and CY-SL-102-0104, Processing Liquid Waste assume-that the
fraction-of soiids entering the Discharge Canal to the site reiease point are
controlled less than or equat to 1.0, with batch release using 80% and the
remaining 20% allocated to continuous -sources on site. The actual site limit
for-solids is 10 times the concentration specified in 10 CFR Part 20,
therefore a conservation factor of 10 is already included in the
administrative site limit.

Since source in-leakage to a S/G cannot be controlled, a High alarm
monitor setpoint is calculated based on one S/G releasing to the discharge
canal at design blowdown rate while attaining the 20-percent of the site limit
(FL) assuming all the gross solid activity is I-131. The contribution from
Dissolved and Entrained Gases is assumed to-be zero with all of the
gaseous activity going to the Steam Condenser and Air Ejector pathway.

FLat 20% = 0:2 = Design blowdown rate x I-131 uCi/ml (S/G)
1 1 CWP Dilution rate  1-131 uCi/ml (Table L-1ECL)
FLat20% = 0.2 = 125 gal/min_x 1-1.31 uCi/ml (8/G)

1 121,000 gal/min 1.E-06 uCi/ml (I-131 Table L-1ECL)
Solving-for the S/G High Alarm Setpoint 1-131 Activity,

[-131 uCi/ml (S/G) = ~2E-04-uCi/ml 1131 is the maximum S/G activity
that could be allowed such that 20 percent of the administrative
discharge canal limit would not be exceeded.

This S/G Monitor High Alarm Setpoint activity may be converted to cpm
using Liquid Monitor uC/ml to cpm conversion constants.

This Setpoint is conservative given that the actual Liquid Site Limit is a
factor of ten times higher than the administrative limit used for calculation
purposes, that I-131's ECL is conservative vs other isotope mixtures, and
that it is unlikely that more than one S/G would be allowed to operate with a
20 gallon per day primary-to-secondary leak rate.
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1.4

Determining the Dose for Radioactive Liquid Releases

Discussion - Confrol 3.11.1.2 requires calculations be performed at least once -per
31 days to verify that cumulative radioactive liquid effluents do not cause a dose in
excess of 1.5 mrem to the whole body and 5 mrem to_any organ.during any
taiendar quarter and not in excess of 3 mrem to the-whole body and 10 mrem to

any organ during any calendar year. This secfion presents-calculational method to I

be used for this verification.

This method is based on the methodology suggested by sections 4.3 and 4.3.1 of

NUREG-0133-Revision 1, November, 1978. The dose factors are a composite of

both the fish and shellfish pathways so that the fish-shellfish pathway is the-only
pathway for which dose will be calculated. The-dose for adult, child and-teenager
can-also be calculated by this-method provided that their appropriate dose factors
are-used for the organ of’interest. An-infant is excluded from Liquid Dose Pathway
at St. Lucie since they do not eat fish-shellfish. The effluent supervisor will track
which age group is the controlling (most restrictive) age group-(see control
3.11.2.6.c). Only those nuclides that appear in the Tables of this manual will be
considered. '

1. This method provides for a dose calculation to the whole body or any organ
for a given age group based on real release conditions during a specified
time interval for radioactive liquid release sources. The eguation is:

Where:
Air dts Qi
D = AT G it
T P o),
= dose commitment in mrem received by organ T of age group
(to be specified) during the release time interval dt.

AT = the composite dose factor for the fish-shellfish pathway for
nuclide (i) for organ T of age group (to be specified). TheAir
values listed in the Tables in this manual are independent of
any site specific information and havethe units

mrem - mi
MCi-hr

dt, = the number of hours that the release occurs.

Qi =  The total quantity of nuclide (i) release during dt{ (uCi)

(DF)1 = The total volume of dilution that occurred during the release

time period dt4 (i.e., the circulating water flow times time)
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1.4 Determining the Dose for Radioactive-Liguid Releases (continued)

1.

(continued)

The doses associated with each release may then be suinmed-tc provide

the cumulative dose over a desired time period (e.g., sum all doses for
release during a 31 day period, calendar quarter or a year).

Diotair = 2 Dir
Where:

D+ = the total dose commitment to organ 1 due to all releases
during the desired time interval (mrem)

NOTE
Table 1.4 may be used for compiling the dose accounting.

A. Determine the time interval dt, in hours that the release took place.

For once per 31 day dose caiculations dt; would be for the entire
month's hours.

For quarterly dose calculations dtf; would be the hours-in the quarter,
and for annual dose calculations df; wouid be the hours in the year. If
required, df; may be hours of duration of a single release to evaluate
a batch release.

Obtain (DF), for the time period dt; from Liquid Waste Management
Records for the release source(s) of interest.

Obtain Q; for nuclide (i) for the time period dt; from the Liquid Waste
Management Recerds

‘Obtain Air from the appropriate Liquid Dose Factor Table

Age Group Dose Factor Table
Infant N/A
Child L-4
Teen L-3
Adult L-2
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1.4 Determining the Dose for Radioactive Liguid Releases (continued)

1. (continued)
TABLE 1.4 _
FISH AND SHELLFISH PATHWAY
TIME/DATE START: : /] TIME/DATE STOP- : / | HOURS
TOTAL DILUTION VOLUME: mis
AGE GROUP: ORGAN: DOSE-FACTOR TABLE #:
NUCLIDE (i) Ci (pC.i) Air | DOSE (i) mrem
TOTAL DOSE 1 =- mrem
E. Solve for Dose (i)
Dose (i) - Qi1 dt1 AiT—
(DF),

F. For the age group(s) of interest, repeat steps 1.4.1.C through 1.4.1.E
for each nuclide reported and each organ required.

G. For the age group(s) of interest, sum the Dose (i) values to obtain the
total dose to organ T from the fish-shellfish pathway.
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Projecting Dose for Radioactive Liguid Effluents

Discussion - Control 3.11.1.3 requires that appropriate subsystems-of the liquid

radwaste treatment system be used to reduce radioactive material in liquid
effluents when the projected doses due to the iiquid effluent, from each unit,to

1.

UNRESTRICTED AREAS (see TS Figure 5.1-1) would exceed 0.06 mrem to the
whole body or 0.2 mrem to any organ in a 31 day period. The following calculation
method is provided for performing this dose projection. The method is based on
dose as calculated in section 1.4 with the adult as the bases for projecting.

For the controlling age group obtain the latest result of the monthly
calculation of the whole body dose-and the highest organ dose. These
doses can-be obtained from the in-plant.records.

Divide each dose by the number of days the reactor plant was operational
during the month.

Multiply the quotient of each dose by the number of days the reactor plant is
projected to be operational during the next month. The products are the
projected dose for the next month. These values should be adjusted as
needed to account for any changes in failed fuel or other identifiable
operating conditions that could significantly alter the actual releases.

If the projected dose is greater than 0.06-mrem to the whole body or greater
than-0.2 mrem to the adults highest exposed organ, the liquid radwaste
system shall be used.
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2.0
2.1

GASEOUS RELEASES METHODOLOGY

Gaseous Effluent Model Assumptions

Description of Site - (The FUSAR contains the official description of the site
characteristics. The description that follows is a brief summary for dose calculation
purposes only). The St. Lucie Plant is located on an island surrounded on two
sides by the Atlantic Ocean and the Indian River, an-estuary of the Aifantic-Ocean.
Private property adjoins the plant site in the north and south directions. A
meteorological tower is located north of the plant near the site property line. There
are 16 sectors, for dose calculation purposes, divided into 22.5° each. The MET
tower is calibrated such that a zero degreesearing coincides with TRUE NORTH.
A bearing of zero degrees dissects the north sector such that bearings of 348.75°
and 11.25° define the boundaries-of the north sector. The nearest distance to
private property occurs in the north sector at approximately 0.97 miles- For ease of
calculation, this 0.97 mile radius is assumed.in all directions, although the real
Unrestricted Area Boundary is defined in Figure 5.1-1 of the TS. Doses calculated
over water areas do not apply to Controls or the annual report and may be listed as
O.W. (over water) in lieu of performing calculations. The 0.97 mile range in the NW
sector is O.W., but it was chosen as the worst sector for conservative dose
calculations using the historical MET data.

Historical MET Data - MET data, between September 1, 1976 and August 31, 1978,
from the St. Lucie MET Tower was analyzed by Dames & Moore-of Washington,
D.C. The methodology used by Dames & Moore was consistentwith methods
suggested by.Regulatory Guide 1.111, Revision 1. Recirculation correction factors
were also calculated for the St. Lucie Site-and are incorporated into the historical
MET tables (Tables M5, M6 and M7) in Appendix A of this manual. It was
determined that these two years. are representative data for this locale.

Dose Calculations - Dose calculations for Control dose limits are normally
calculated using histerical MET data and receptor location(s) which yield calculated
doses no lower than the real location(s) experiencingthe mest exposure. Actual
MET data factors are calculated and are normally used in dose calculatiens for the
annual reports. Approximate and conservative methods may-be used in lieu of
actual meteorological measurements.

Live MET data and hour-by-hour dose calculations are beyond the scope of this
manual. Historical information and conservative receptor locations, etc., are only
used for ease of Control dose limit calculations. Dose calculations for Control dose
limits may be performed using actual MET data and real receptor locations. Any
dose calculations performed with actual data should note the source of the data in
the annual report. Actual MET data reduction should be performed in accordance
with Regulatory Guide 1.111, Revision 1 and should incorporate Recirculation
Correction Factors from Table M-4 of this manual.
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2.1

2.2

Gaseous Effluent Model Assumptions (continued)

Dose Calculations - (continued)

The St. Lucie site uses the iong term ground release model for all-gaseous

effiuents. Only those radionuclides that appear in the gaseous effluent dose factor

tables will be considered in_any dose calculations. Radioiodines are defined as
lodine-131 and 1-133 for application to Controls. Other nuclides of lodine may be
included in dose calculations for ease of performing calculations, but their dose
contribution does not have to be included.in the Control requirements. -Land
Census information will apply to the calendar year following the year that the
census was taken in to-avoid splitting quarters, tc.

Determining the Totai-Body and Skin-Dose Rates for-Noble Gas Releases And

Establishing Setpoints for Effiuent Monitors

Discussion - Control 3.11.2.1 limits the dose rate from noble gases in airborne
releases to <500 mrem/yr - total body and <3000 mrem/yr - skin. Control 3.3.3.11
requires that the gaseous radioactive effluent monitoring instrumentation be
operable with alarm/trip setpoints set to ensure that these dose rate limits are not
exceeded. The results of the sampling and analysis program of Control

Table 4.11-2 are used to demonstrate compliance with these limits.

The following calculation-method is provided for determining the dose rates to the

total body and skin-from noble gases in airborne releases: The alarm/trip setpoints |

are based on the dose rate calcuiations. The Controls apply-to all airborne
releases on the site but all releases may be treated as if discharged from a singie
release point. Only those noble gases appearing in Table G-2 will be considered.
The calculation methods are based on Sections 5.1 and 5.2 of NUREG-0133,
November 1978. The equations are:

For TOTAL BODY Dose Rate:
n

DR = 2KA(X/Q)(QDCT),
i

For TOTAL SKIN Dose Rate:

n
DRsin = Z[Li+1.1M] (X/Q) (QDOT),
i
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Where:

L;

M;

(X/Q)

(Q DOT);

total body dose rate from noble-gases in airborne releases (mrem/yr)
skin dose rate from noble gases in airborne releases (mrem/yr)

a mathematical symbol to-signify the operations to the right-of the
symbol-are to be performed for each noble gas nuclide (i) through (n)]
and the individual nuclide doses are-summed to arrive at the total
dose rate for_the release source.

the total body dose factordue to gamma emissions for each noble
gas nuclide reported in the release source. (mrem-m>/uCi-yr)

the skin dose factor due to beta emissions for each noble gas nuclide
(i) reported in the assay of the release source. (mrem-m*uCi-yr)

the air dose factor due to gamma emissions for each noble gas
nuclide (i) reported in the assay of the release source. The constant
1.1 converts-mrad to mrem since the units of M; are in
(mrad-m®*/uCi-yr)

for ground level, the highest calculated annual long-term historic
relative concentration for any of the 16 sectors, at or beyond the
exclusion area boundary (sec/m®)

The release rate of nobie gas nuclide (i) in uCi/sec from the release
source of interest
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2.2 Determining the Total Body and Skin Dose Rates for Noble ‘Gas Releases And

Establishing Setpoints for Effluent-Monitors (continued)-

1.

Setpoint Determination

A.

To comply with Control 3.3.3.10, the alarm/trip setpoints are
established to ensure that all noble gas releases in progress do not
exceed the ODCM Control 3.11.2.1 noble gas release rate limit-for
the site. Using pre-ODCM Revision 0 data, the total body dose was
determined to be more limiting than_the-calculated skin-dose,
therefore the site release rate limit of total body dose rate of 500
-mrem/yr has been-determined to be equivalent to 3.5E+05 uCi/sec
being released from the site. Using 3.5E+05 uCi/sec as the
equivalent of 100 percent of the-site limit, each release peint-on site
may: be allotted a portion-of the 100 percent, such that the sum of all
release point portions allotted shall be less than or equal to 100
percent. The release point's actual monitor setpoint shall take into
account the physical release characteristics of maximum expected
volume release rate and its percent allotment for a single release
point since uCi/sec is proportional to volume rate. The ODCM actual
release points and an example of percent allotments is provided:

Site Limit-in Percent = 100%
Site Limit in uCi/sec = 3.5E+05 uCi/sec
(Example)

Percent

ODCM Release Point Allotment

Unit 1 Plant VVent

Uit 1 Fuel Bldg. Vent-

ECCS 1A

ECCS 1B

Unit 2 Plant Vent

Unit 2 Fuel Bidg. Vent

ECCS 2A

ECCS 2B

Blowdown Bidg. Vent +
Total Percent Allocated =

o

13, RGNS N QYT B N
o

99 or 1 percent below
the Site Limit
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1. (continued)

A

(continued)

More or less percentage may be used for a release point, but the
sum of the total percent allocated to the above Release Points shall
never be allowed to exceed 100 percent. The ECCS Reactor
Auxiliary Building Exhaust are not ODCM required monitored release
points, but a small percentage should be allctted to each to cover
short periodic fan surveillance runs. This allocation is controlled per
Chemistry Procedure CY-SL-104-0112, Determination of Process-
Radiation Monitor Setpoints where"Chemistry Supervisor approval is
required. CY-SL-104-0112, Determination of Process Radiation
Monitor Setpoints provides calculation steps te calculate a Noble Gas
Release Rate Setpoint based on the methodology steps described
below. A release point's percent allotment will be converted into the
release point's indicating engineering unit of uCi/cc that will be
equivalent to the allocated portion of the site limit.

1. Obtain_the release point's maximum expected process flow
release rate (V)in Cubic Feet per Minute (cfm) from the
Effluent Stpervisor.

2. Obtain the release point's percent of site limit-allotment (PA)
“from the Chemistry Supervisor.

3 Substitute the release point's V and PA values into the below

equation(s) to obtain the Release Point's Setpoint (SP) in the
desired engineering unit (uCi/cc or uCi/sec).

SP= 35E+05uCix60secx min x__ ft3  x_PAlrpeon

uCilcc sec min V ft3 28317cc  100%
SP= uCi/cc which is the TABLE 3.3-14 HIGH
uCi/cc SETPOINT for ODCM Effluent Gas

Channels that have a "Allotted % of Site
Limit" declared as their HIGH SETPOINT.

SP= 3.5E+05 uCix_PAlleia
uCilce sec 100%

SP = uCilcc
uCi/cc
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2.2 Determining the Total Body and Skin Dose Rates for Noble Gas Releases And
Establishing Setpoints for Effluent Moniters (continued)

1. (continued)
A. (continued)

In the case of Unit 2 Plant Ventthere are 3 ODCM Effluent Gas Channels
Monitoring the Plant Vent. The wide range-channel 624 HIGH SETPOINT in
uCi/sec is equivalent to 2A PV PIG LOW RANGE GAS and 2B PIG LOW
RANGE GAS channel 624 uses the equivalent-uCi/sec based on the uCi/cc
at the maximum expected process flow rate. Since they are monitoring the
same release point (i.e., each of these channels does-inot receive their own
allotted % of the Site Limit).

4. The significance of an ODCM Effluent Gas Channel thathas a
"Aliotted % of Site Limit" HIGH Setpoint requires further discussion -y
(Mid and High Noble Gas Accident Channels-are not part of this
discussion):

a. For Plant Vent Release Points on each reactor unit, the
"Allotted % of Site Limit" needs to be high enough to allow for
Batch Releases from Gas Decay Tank and Containment
Venting Operations, and at the same time CY-SL-102-0105,
Processing Gaseous Waste shall-provide instruction for
administratively controlling Batch Releases such that the
radioactive concentration and release rate will not be allowed.
to exceed the site limit at any time.

b: The receipt of a valid HIGH Alarm on a release point where 1
the ODCM Low Range Gas Channel's radioactivity is
approximately-equal to the HIGH Alarm setpoint does not
mean the site limit has been exceeded, rather it is at a
concentration that is equivalent to the "Allotted % of Site
Limit".

setpoint in uCi/cc V or Vmax ft3/minute vent flow

SP = uCi x 28317 cc x Vmax ft3 x minute

uCifsec (equivalent) cc ft3 minute 60 second
SP = ucCi equivalent to a channel indicating a
(uCifsec) sec uCi/cc concentration assuming a volume

release rate of V or Vmax.

SP = uCi x 100 = %

(% of Site Limit) (above) sec 350,000 uCi/sec  of Site Limit
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2.2 Determining the Total Body and Skin Dose Rates for Noble Gas Releases And
Establishing Setpoints for Effluent Monitors (continued)

1. (continued)
A. (continued)
4. (continued)

N C. The receipt of a valid HIGH Adarm on-a release point

where the-ODCM Low Range Gas Channel's-
radioactivity is greater than the-HIGH Alarm setpoint
may quickly be estimated based on:

FsL = RPgi- + (Sum of-all other Release Point's RPg on site)

1 RPs_. = Rel Pt's Rel Pt's volume time.

Channel's x Release x conv. x conv. x 1/(site limit)
uCil/cc Rate (V)  const. const.

RPs = uCi x V f£ x 28317cc x min_ X sec

cc min fts 60 sec  3.5E+05 uCi
Where:
Fs. = Fraction of the Site Limit
RPs. = Fraction of a Release Point's contribution to the site

limit (Sum of all other Release Point's RPg_ on site)
is norm ally less than 0.10 under normal operating
conditions.

V = in ft*/min, the Release Point's actual process
Volume flow-release rate
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2.2 Determining the Totai Body and Skin Dose Rates for Noble Gas Releases-And

Establishing.Setpoints for Effluent Monitors (continued)

I 1. (continu

ed)

A. (continued)

4.

C.

(continued)

(continued)

A value of RPg. >1.0 or a Fg. >1.0 would be exceeding the
Site Limit Based on the above estimate. Off Normal
Procedure allow 1 hour to obtain a grab sample of the Release
Point so that the actual site limit situation may.be evaiuated.
This method is discussed in the fellowing step.

To quantify the Release Point's actual Noble Gas-Dose Rate,

the following would need to be performed:

a.

A Noble Gas Activity Grab Sample would be obtained
and analyzed to determine each Noble Gas Isotopic
concentration.

The results would be used to-perform calculations-per
ODCM Step 2.2.2 for Noble Gas Total Body Cose Rate
and Skin Dose Rate.

if the Release Point's HIGH Alarms were received on
the Table 3.3-14 ODCM Related Particulate and/or
lodine Channel, thennODCM Step 2.3 calculations
should be performed as soon as possible after the
continuous collection medium(s) and a Tritium Sample
can be pulled and analyzed to evaluate.cempliance with
ODCM Control 3:11.2.1.b.
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1.

(continued)

B.

No Particulate or lodine Radioactivity Channels are reguired by the
ODCM. Table 3.3-13 requires lodine and Particulate Samplers only.
Technical Specification Table 3.3-6 requires a Fuel Building Vent

Particulate-Channel (the bases for the setpoint-on the Fuel Building

Vent Particulate Channel is described in.2.2.1.C). The Unit 2 FUSAR
does describe Particulate and lodine Radioactivity Channels. These
Channels are listed in ODCM Table-3.3-14 and ALERT and=#IGH
Setpoints are provided. The intent of-providing these setpoints is to
provide early warning that the effluent pathway conditions have
increased such that a grab sample should be-obtained if a HIGH
Alarm Setpoint is reached or exceeded. The Particulate and lodine
HIGH Alarm Setpoint bases is that the collection mediums are fixed
filter where continuing deposition of radioactivity would cause a
increase in the channel count rate up to the setpoint level(s), the
resulting dose rate can be shown to be less than 1 percent of the site
limit for ODCM Control 3.11.2.1.b for lodine-131, lodine-133, and all
radionuclides in particulate from with half-lives greater than 8 days, is
that these channel detectors-are gross activity monitors of the
scintillation type where the count rate is not dependent (above
thresheld) on the energy of the isetope entrained on the collection
medium, and that these channels are qualitative trend indicators
since the channel eount rate cannot be corrected for the accrued
sample collection volume. Plant historical frends have shown that

Noble Gas Activity may contribute to the-count rate of the Reactor

Auxiliary Building (Plant) Vent Particulate and lodine Channel(s).
in this event the Noble Gas contribution may be added to the
Table 3.3-14 Alert and High Setpoints for Unit 2 Ptant Ventis-only.

The sampling mediums associated with the Particulate and lodine
Channels in Table 3.3-14 are also controlled by the requirements of
ODCM Table 4.11-2 which requires 4/M Minimum Analysis
Frequency of the sampling mediums. These analysis are-used to
confirm and quantify the isotopic composition. of the radioactivity
being monitored by these channels. The presence of Noble Gas on
collection medium would be confirmed by these analysis.
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Establishing Setpoints for Effluent Monitors (continued)

1. (continued)

B.

-tate levels per the methodology of ODCM 2.3.

7.67 uCi x hour x 28317 cc's x 24576 ft3 x min__ = 27 uCi

If-an alarm occurs, Channel Check(s) should be performed on these
channel(s), an-ALERT Alarm should be investigated and a HIGH
Alarm shall require isotopic analysis of particulate and/or iodine
channel medium of the affected channei(s). The-isotopic analysis of
the medium shall be used-to evaluate particulate and/or-iodine-dose

To comply-with Technical Specification 3.3.3.1, Table-3.3-6"Radiation
Monitoring Instrumentation, "Instrument 2.a.ii. Particulate Activity",
with Alarm/Trip Setpoint determined and set in accordance with the
requirements of the Offsite Dose Calculation Manual, the following is
the BASES for Fuel Building Particulate Channel High Alarm
Setpoints for Unit 1 and Unit 2:

Unit 1 Fuel Building:

The 10,000 cpm High Setpoint is based_on an Infant's Maximum -
Exposed Organ Doese Rate (Liver) from lnhalation of Cs-137 at the
Site Boundary. The value of 10,000 cpm is very conservative relative |
to the site-dose rate limit of 1500 mrem/yr. The methodology is
based on measured particulate channel count rates when the
detector was calibrated with a known source activity of Cs-137, and
on default-assumptions as follows:

|
(continued)

1. The particulate channel read 32,385 ccpm when exposed to a
7.67 uCi source of Cs-137.

2. Assuming that 7.67-uCi of Cs-137 were collected during
1 hour of skid sample collection (fixed filter), the typical sample
volume would yield ~3.3E+06 cc's. Greater than 99% sample
filter efficiency is assumed.

3. The maximum building process flow exhaust is ~24,576 cfm.

4, Q(dot) for Cs-137 uCi/sec release rate is approximately 27
uCi/sec as follows:

hour

3.3E+06cc.s ft3 min 60 sec sec .
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2.2 Determining the Total Body and Skin Dose Rates for Noble Gas Releases And
Establishing Setpoints for Effluent Monitors (continued)

1. (continued)
C. (continued) -

5. The default historical (X/Q)d for the worst sector (NW) at the
site’boundary is 1.3E-06 meters/sec

6. ‘The dose rate (equivalent to 10,000 cpm) is caiculated per
ODCM Section-2.3 Inhalation Dose Rate to an Infant: The
resulting dose rates yield.

Bone Liver Thyroid Kidney Lung GI-LLI W.Body
mrem/yr  mrem/yr  mrem/yr mrem/yr mrem/yr mrem/yr  mrem/yr
74E¥00 T7SE+00 0.0E+00 4.2E-01 1.0E+00  1.5E-02 4.8E-01

7. The ODCM 3.11.2.1.b dose rate limit to any organ is
1500 mrem/yr. From the preceding calculation the Infant's
Liver is the maximum exposed organ at 0.52 percent of the
site dose rate limit.

8. A-particulatechannel setpoint of 10,000 cpm provides a
conservative setpoint given that-this channel analyzes gross
activity-on a fixed filter, Cs-137 is a typical long-lived fission
productpresent at all times with spent fuel in the pool, and that
sample collection intervals shorter than 1 hour would provide
adequate warning response if significant particulate activity
were being released, i.e., the above assumptions assume a
Cs-137 activity of ~2.3E-06 uCi/cc.

9. The setpoint of 10,000 cpm was administratively chosen to
provide early detection/alarm of a problem: The above dose
rate calculations-are provided to document that the particulate
channel is capable of detection sensitivities to insure
compliance with the ODCM site limit. Grab samples should be
performed to accurately calculate actual releases associated
-with real high alarm events as per the ODCM methodology for
performing dose rate calculations. (End of Unit 1 Fuel Building
evaluation)
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1. (continued).
C. (continued)

Unit 2 Fuel Building:

The 10,000 cpm High Setpoint is based on an Infant's Maximum
Exposed Organ Dose Rate (Liver) from Inhalation of Cs~137 at the
Site Boundary. The value of 10,000 cpm is very conservative relative - -
to-the_site dose rate-limit of 1500 mrem/yr. The_methodology is
based on measured particulate channel countrates when the-
detector was—calibrated with a known source activity of Cs-137, and
on-default assumptions as follows:

1. The particulate channel read 39,782 ccpm when exposed to a
7.59 uCi source of Cs-137 (decayed to June 19, 1996 data).

2. Assuming that 7.59 uCi of Cs-137 were collected during 1
hour of skid sample collection (fixed filter), the typical sample
volume would yield 4.08E+06 cc's. Greater than 99% sample
filter efficiency is assumed.

3. The maximum building process flow exhaust is ~31,584 cfm.

4, Q(dot) for Cs-137 uCi/sec release rate is approximately
21 uCi/sec as follows:

7.59 uCi x hour x 28317 cc's x 31584 fi3 x _min = 27.72 uCi
hour 4.08E+06¢c.s ft3 min- 60 sec sec

5. The default historical (X/Q)d for the worst sector (NW).at the
site boundary is 1.3E-06 meters/sec.

6. The dose rate (equivalent to 10,000 cpm) is calculated per
ODCM Section 2.3 Inhalation Dose Rate to an Infant. The
resulting dose rates yield.

Bone Liver Thyroid Kidney Lung GI-LLI W.Body
mrem/yr  mrem/yr  mrem/yr  mrem/yr mrem/yr  mrem/yr  mrem/yr
6.21E+00 6.62E+00 OE+00  3.52E+00 8.56E+00 1.2E+00 3.99E+00
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Determining the Total- Body and Skin Dose Rates for Noble Gas Releases And

Establishing Setpoints for Effluent Monitors (continued)

1. (continued)
C. (continued)

7. The ODCM 3.11.2.1.b dose rate limit to any organ is 1500
mrem/yr. From the-preceding calculation the Infant's Liver is
the maximum exposed organ at 0.34 percent of the site dose
rate limit.

8.  -A particulate charnel setpoint of 10,000 cpm_provides a
conservative setpoint given that this chanrel analyzes gross
activity ona fixed filter, Cs-137 is a typical fong-lived fission
product present at all times with spent fuel in the pool, and that

—sample collection intervals shorter than 1 hour would provide
adequate warning response if significant particulate activity
were being released, i.e., the above assumptions assume a
Cs-137 activity of ~1.4E-06 uCi/cc.

9. The setpoint of 10,000 cpm was administratively chosen to

-provide early detection/alarm of a problem. The above dose
rate calculations are_provided to document that the particulate
channel is capable of detection sensitivities o insure
compliance with the ODCM site limit. Grab samples should be
performed to accurately calculate actual releases associated

~with real high alarm events as per the ODCM methodology for
performing dose rate calculations.
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2.2  Determining the Total Body and Skin Dose Rates for Noble Gas Releases And
-Establishing Setpoints for Effluent Monitors-(continued)

2 Total Body and Skin Nuclide Specific Dose Rate Calculations

The following outline provides a step-by-step explanation of how the total
body dose rateis calculated on a nuclide-by-nuclide basis to evaluate
compliance with Control 3.11.2.1. This method is only used if the actual
releases exceed the value of 3.5 X 10° pCi/sec.

A.  The (X/Q) value = sec/m® and is the most
limiting sector at the exclusion area. (See Table M-1 far value and
sector.)

B. Enter the release rate-in ft/min of the release source and convert it
to:

( )ﬁ3X2.8317 X10“CCX min
min ft2 60 sec

= cc/sec volume release rate
C. Selve for(Q DOT); for nuclide (i) by obtaining the-nCi/cc assay value

of the release-source and multiplying it by the product of 2.2.2.B
above._

(Q DOT); = (nuclide [i])

(assay) pCi x X {2.2.2 Bvalue)cc
cc sec
(Q DOT); = uCi/sec_for nuclide (i) - N
D. To evaluate the total body dose rate obtain the K; value for nuclide (i)

from Table G-2.

E. Solve for DRyg;
DR =K (X/Q)(QDOT ), =

5 .
m,rerTl-m X sec X HCi
HCi-yr m®  sec

_mrem
DRtei=

total body dose from nuclide (i) for the specified
release source
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2.2 Determining the Total Body and Skin Dose Rates for Nobie Gas Releases And

Establishing Setpoints for Effluent Monitors (continued)

2. (continued)
F. To evaluate the skin dose rate, obtain the L; and M; vaiues from
Table G-2 for nuclide (i).
G. Solve for DRgkin i
] DReskini = [Li + 1.1 M (X/Q)(Q DOTY;
_ mrem- skin dose from-nuclide (i) for the specified release
DRskin i~ T source
- H. Repeat-steps 2.2.2.D through 2.2.2.G for each noble gas nuclide (i)
reported in the assay of the release source.
l. The Dose Rate to the Total Body from radioactive noble gas gamma
radiation from the specified release source is:
n
DR =X DRysi
i
J. The_Dose Rate to the skin from noble gas radiation from the specified

release source is:

n
DRskin = E DRskini
i

The dose-rate contribution of this release source shall be added to all
other. gaseous release sources that are in progress at the time of
interest. Refer to.in-plant procedures and logs to-determine the Total
Dose Rate to the Total Body-and Skin from noble gas effluents.
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Gaseous Releases

Discussion - Control 3.11.2.1 limits the dose rate from 1-131, 1-133, tritium and all
radionuclides in particutate form with half lives >eight days to <1500 mrem/yr to
any organ. The following calculation method is provided for determining the dose
rate from radioiodines (see 2.1) and particulates and is based on Section 5.2.1 and
5.2.1.1 through 5.2.173 in NUREG-0133, November 1978. The Infant is the
controlling.age group-in the inhalation, ground plane and cow/goat milk pathways,
which are the only pathways considered for releases. The long term (X/Q)p
(depleted) and (D/Q) values are based on historical MET data prior to
implementing Appendix |. Only those nuclides that appear on their respective table
will be considered. The equations are:

For Inhalation Pathway (excluding H-3):

*

n
R
DRizeppr = 2 ; (X/Q), (QDOT),
i
T
For Ground Plane:

n
P
DRissppr = z i (D/IQYQDOT),
i
T
For Grass-Cow/Goat-Milk:

n
R
DRizeppr = = ; (D/IQYQDOT),
i

T

For Tritium Releases (Inhalation & Grass-Cow/Goat-Milk):

*

DRus; = RH 3 X/Q),(QDOT),,
~T

*  Normally should be Pir, but Rir values are the same, thus use Riy tables in
Appendix A. -
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Releases (continued)

For Total Dese Rate from | & 8DP and H-3 To An Infant Organ T:

2
DRT = 7 [DRL&BDPT + DRH-3T]

Where:

DR\ e8P

DRh.ay

DRt

X

The organ of interest for the infant age group
The applicable pathways

Bose Rate in mrem/yr tothe organ T from iodines and 8 day

particulates

Dose Rate in mrem/yr to organ T from Tritium

Total Dose Rate in mrem/yr to organ T from all pathways
under consideration

A mathematical syimbol to signify the-operations to the right of
the symbol.are to be performed for each nuclide (i) through (n)
andthe individual_nuclide dose rates are summed to arrive at
the total dose rate from the pathway.

A mathematical symbol to indicate that the total dose rate Dy
to organ T is the sum of each of the pathways dose rates

The dose factor for nuclide (i) for organ T for the pathway
specified (units vary by pathway)

The dose factor for instantaneous ground plane pathway in
units of mrem-m? sec
pCi-yr
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2.3

Determining the Radioiodine & Particulate Dose Rate to Any Organ From Gasecus
Releases (continued)

From an evaluation of the radioactive releases and environmental pathways, the
grass-cow/goat-milk pathway has been identified as the most limiting pathway with
the infant's thyroid being the critical organ. This pathway typically contributes
>90% of the total dose received by the infant's thyroid and the radioiodine
contribute essentially alt of this dose. Therefore, it is possible to demonstrate
compliance with the release rate limit of Control 3.11.2.1 for radioiodines and
particulates by only evaluating the-infant's thyroid dose for the release of
radioiodines via the grass-cow/goat-milk pathway. The calculation method of
Section 2.3.3 is used forthis determination. If this limited analysis approach is
used, the dosecalculations for other radioactive particulate matter and other
pathways need-not be performed. Only the calculations of Section 2.3.3 for the
radioiodines need be performed to demonstrate compliance with the Control dose
rate limit.

The calculations of Sections 2.3.1, 2.3.2, 2.3.4 and 2.3.5 may be omitted. The
dose rate calculations as specified in these sections are included for completeness
and are to be used only for evaluating unusual circumstances where releases of
particulate materials other than radioiodines in airborne releases are abnormally
high. The calculations of Sections 2.3.1, 2.3.2, 2.3.4 and 2.3.5 will typically be
used to demonstrate compliance with the dose rate limit of Control 3.11.2.1-for
radioiodines and-particulates when the measured releasesof particulate material
(other than radiaiodines and with half lives >8 days) are >10 times the measured
reieases of radioiodines.

1. The Inhalation Dose Rate Method:

NOTE
The H-3 dose is calculated as per 2.34. -

A. The controlling location is assumed to be an Infant located in the
sector at the mile range. The
X/Q)p for-this location is sec/m®. This value is
common to all nuclides. (See Table M-2 for value, sector and range.)

B. Enter the release rate in f/min of the release source and convert to
cc/sec.

3 4 ;
_ ft X2.8317 X10 ch min — colsec

min ft® 60 sec.
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2.3 Determining the Radiciodine & Particulate Dose Rate to Any Organ From Gaseous

C.

Releases (continued)

1. (continued)

Solve for (Q DOT); for nuclide (i) by obtaining the-uCi/cc assay value
of the release source activity and multiplying it by the product of
2.3.1.B above.

(QDOT) = (nuclide[i]assay) pCi X (Value2.3.1.B)cc
cc sec

(Q-DOT); = nCi/sec for nuclide (i)
Obtain the'R; value from Table G-5 for the organ T.

Solve for DR;
- 3 i
mrem-m Xse;: X HCi

™ =Rir (X/IQ), (QDOT ),=——
DRir =Rir (X/Q); ( ) WCiyr T seo

DRjyr= mrem The Dose Rate to organ T from nuclide (i)
yr

Repeat steps 2.3.4-.C through 2.3.1.E for each nuclide-(i)_reported in
the assay of the release source.

The Dose Rate to the Infants organ T from the Inhalation Pathway is:
DRInhalationT =—D'R1 *DR2* PR + DRn

for all nuclides except H-3. This dose rate shall be-added to the
other pathways as per 2.3.5 - Total Organ Dose.

Infant.

Steps 2.3.1.C through 2.3.1.G need to be completed for each organ T of the

NOTE
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2. The Ground Plane Dose Rate Method:

NOTE
_ Tritium dose via the ground plane is zero.

A. The controlling location-is assumed to be an Infant located in the
sector at the mile range. The (D/Q) for this
location is 1/m?. This value is common to all nuclides.
(See Table M-2 for sector, range and value.)-

T B. Enter the release rate in ft/min of the release source and convert to
cc/sec.

3 4 ;
_ ft X2.8317X1o ccX min - cofsec

min ft 60 sec.

C. Solve for (Q DOT); for nuclide (i) by obtaining the pCi/cc assay value
from the release source activity and multiplying it by the product of

2.3.2.B above.
. . a9
(QDOT). = (nuclide[i]assay)pCi X (Value2.3:2.B)cc
cc sec
(Q DOTY); = pCi/sec for nuclide (i)

D. Obtain the P; value from Table G-3

_ E. _Solve for DR;

mrem—mz—secx_‘l_x uCi

DRi =P (D/Q) (QDOT )= - 5
pCi-yr -m® sec

DRi= mrem The Dose Rate to organ T from nuclide (i)
yr

F. Repeat steps 2.3.2.C through 2.3.2.E for each nuclide (i) reported in
the assay of the release source.
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2.

Releases {continued)

(continued)

G-

The Dose Rate to the Infant's Whole Body from the Ground Plane
Pathway is:

DRgrp = DRt + DR, + + DR,

for all nuclides. This dose rate shaii be added to the other bathways
as per 2.3.5.

The-Grass-Cow/Goat-Milk Dose Rate Method:

NOTE )
H-3 dose is calculated as per2.3.4.
The controlling animal was established as a located in
the sector at miles. The (D/Q) for this

location is 1/m?. This value is common to all nuclides.
(See Table M-3 for sector, range and value.)

Enter the anticipated release rate in ft*/min of-the release source and
convert to cc/sec.

3 - A4 .
_ . ft X2.8317X10 ccX min = colsec
min fts 60 sec.

Solve for (Q DOT); for.nuclide (i) by obtaining the pCi/cc assay value
efthe release source activity and muitiplying-it by the product of
2.3.3.B above.

(nuclide[ijassay) pCi X (value 273.3.B)cc

(QDOT),=
cc sec
(Q DOT); = uCilsec for nuclide (i)

Obtain the R; value from Table G-6(7) (whichever is the controlling
animal, cow/goat, for infant).

If the limited analysis approach is being used, limit the calculation to
the infant thyroid.




REVISION NO.: PROCEDURE TITLE:

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
METHODOLOGY SECTION
2.3 Determining the Radioiodine & Particulate Dose Rate-to Any Organ From Gaseous

Releases (continued)
3. (continued)

E. Solve for_DRiT

mrem-m?-sec , 1 , uCi
DR =Ry (D/Q) (QDOT ), = m_“S%% x — x4
pCi-yr m- Sec

DRyt = mrem the Dose Rate to organ T from nuclide (i)
yr -

F. Repeat steps 2.3.3.C through 2.3.3.E for each nuclide (i) reporied-in
the assay of the release source.

Only the radioiodines need to be included if the limited analysis
approach is being used.

G. The Dose Rate to the Infant's organ T from Grass- -Milk
pathway is: -
DRgrass- -Milkr = DR+ DRy + + DR,

for all nuclides. This dose rate shall-be added to-the other pathways
as per 2.3.5 -"Total Organ Dose.

NOTE

1 Steps 2.3.3.C through 2.3.3.G need to be completed for each-organ-of the
Infant. _Limit the calculation to the infant thyroid if the limited analysis
_{rapproach is being-used.
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METHODOLOGY SECTION

Releases (continued)

4.  The H-3 Dose Rate Method:

A. The controlling locations and their (X/Q)p values for each pathway
are:
Inhalation - Infant at range in the sector.
X/IQ)p = sec/m® (See Table M-2 forrange, sector and \/alue)
‘Ground Piane - Does not apply to H-3
Grass-Cow/Goat-Milk- located in the sector
at miles with an Infant at-the exclusion area in the
sector drinking the milk. The (X/Qjpforthe location-is -
X/Q)p = sec/m®. (From Table M-6 at the range and
sector corresponding to the location of the Milk Animal above.)
B. Enter the anticipated release rate in ft*/min of the release source and
convert it to cc/sec.
3 nte i
_ : fLX2.8317X10 ch min
min ft> 60 sec.
= cc/sec volume release rate |
€. Solve fer (Q DOT)y.3 for Tritium, by obtaining the pCi/cc assay value
of the release source and multiplying it by the product 0£2.3.4.B
above.
(QDOT), , = (H-3) pCi X (2.3.4:Bvalue)cc
cc sec
(QDOT)us =  pCilsec activity release rate
D. Obtain the Tritium dose factor (R;) for Infant organ T from:
PATH , TABLE #
Inhalation G-5

Grass-Cow/Goat-Milk G-6(7)
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Releases (continued)
(continued) -

E.

and Ry.3 (Inhalation) from 2.3.4.D.

Solve for Dy.3 (Grass- -Milk) using the (X/Q)p for
Grass- -Milk from 2.3.4.A and Ry.3 -
(Grass- -Milk) from 2.2:4.D

Solve-for Dy.3 (Inhalation) using the (X/Q)p for inhalation from 2.3.4.A

DRt = Rs (X/Q ) (QDOT ),

DRH_al'nhT =mrem/yr from H -3 lnfant Inhalation for organ T

DRb-36. yr = Rbag. yr X/Q), (QDOT ), ,
DRu-ag. ;= mrem/yr from H - 3 Infant

Repeat steps 2.3.4.D through 2.3.4.F for each infant organ T of
interest.

The individual organ dose rates-from H-3 shall be added to the other
organ pathway dose-rates as per 2.3.5.
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Determining the Radioiodine & Particulate Dose Rate to Any Organ From Gaseous -
Releases (continued)

5. Determihinq the Total Organ Dose-Rate from iodines, 8D-Particulates, and
H-3 from Release Source(s)

A. The following table describes all the pathways that must be summed
to arrive at the total dose rate to an-organ T:

PATHWAY DOSE RATE STEP # REF.
Inhalation (I1&8DP) 231G
Ground Plane (1&8DP) {(Whole Body only) 2.3.2.G
Gr- Milk (1&8DP) 23.3.G
Inhalation (H-3) 2.34E
Gr- -Milk (H-3) 2.34F
DRy = (sum of above)
B. Repeat the above summation for each Infant organ T.
C. The DRy above shall be added to all other release sources on the

site that will be in progress at any instant. Refer tosin-plant
procedures and-logs to determine the Total DRt to each organ.

Determining the Gamma Air Dose for-Radioactive Nohle Gas Release Source(s)

Discussion - Control 3.11.2.2 limits the air dose due to noble gases in gaseous
effluents for gamma radiation to <5-mrads for the quarter and to <10 mrads in any
calendar year. The following calculation method is provided for determining the
noble gas gamma air dose and is based on section 5.3.1 of NUREG-0133,
November-1978. The dose calculation is independent of any age group. The

—equation may be used for Control dose calculation, the dose calculation for the
annual report or. for projecting dose, provided that the appropriate value of (X/Q) is
used as outlined in the detailed explanation thatfollows. The equation for gamma
air dose is:

n
Dy-air= £3.17 X102 M (X/Q) Q,
i .
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In Where:

Dy—air

z

3.17 X106

M;

XQ)

Qi

gamma air-dose in mrad from radioactive noble gases.

A-mathematical symbol to signify the operations to the right side
of the symbol are to be performed for each nuclide (i) through (n)-
and summed to arrive at the total dose, from all- nuclides reported
during the interval. No units apply.

the inverse of the number of seconds per year with-units of
year/sec.

the-gamma air dese factor for radioactive noble gas-nuclide (i) in
units of mrad-m®
pCi-yr

the long term atmospheric dispersion factor for ground level
releases in units of sec/m>. The value of (X/Q) is the same for all
nuclides (i) in the dose calculation, but the value of (X/Q) does
vary depending on-the Limiting Sector the Control is-based on,
etc.

the number of micro=curies of nuclide (i) released (or projected)
during the dose calculation exposure peried. (e.g., month, quarter -
or year)
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The following steps provide a detailed explanation of how the radionuclide specific
dose-is calculated.

- 1.

To determine the applicable (X/Q) refer to Table M-1 to obtain the value for
the type-of dose calculation being performed. (i.e., Quarterly Control or
Dose Projection for examples). This value of (X/Q) applies to each

nuclide (i)..

Determine (M;) the gamma-air dose factor for nuclide (i) from-Table G-2.
Obtain the micro-Curies of nuclide (i) from the in-plant radioactive gaseous
waste management logs for the sources under consideration during the time—
interval.

Solve for D; as follows:

-8 _..3 . i
o= 3.17 X10® yr XMimra_xd m’ (X/Q) sec x HCi
sec pCi-yr m’ 1

D; = mrad = the dose from nuclide (i)

Perform steps 2:4.2 through 2.4.4 for each nuclide (i) reported during the
time interval in the source.

The total gamma air dose for the pathway is determined by summing the D;
dose of each nuclide (i) to obtain Dy-air dose.

Dyar=D1+ DBy + + D, = mrad

Refer to in-plant procedures for comparing the calculated-dose to any
applicable limits that might apply.
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Discussion - Control 3.11.2.2 limits the quarterly air dose due to beta radiation from

‘November 1978. The dose calculation is independent of any age group. The

roble gases in-gaseous effluents to <10 mrads in any calendar quarter and <20
mrads-in-any calendar year. The following calculation-method is provided for
determining the beta airdose and-is based on Section 5.3.1 of NUREG-0133,

equation may be used for Contrel dose calculation, dose calculation for annual
reports or for projecting dose, provided that the -appropriate value ef (X/Q) is used
as outlined in the detailed explanation that follows.

The equation for beta air dose is:

n.
DB-air z = 31 7 X 1 O_—B Ni (X/Q) Qi
i

Where:

DB-air = beta air dose in mrad from radioactive noble gases.

153 = a-mathematical symbol to signify the operations to the right-side
of the symbol are to be-performed for each nuclide (i) through
(n) and summed to arrive at the total dose, from all nuclides
reported during the interval. Noe-units apply.

3.17 X10® = the inverse of the number of seconds per year with units of
year/sec. )

N; = the beta air-dose factor-for radioactive neble gas nuclide -{i) in
units-of mrad-m?>

pCi-yr

X/Q) = the long-term atmospheric dispersion factor for ground level
Teleases in units of sec/m®. The value of (X/Q) is the same for all
nuclides (i) in the dose calculation, but the value of (X/Q) does
vary depending on the Limiting Sector the Control is based on,
etc.

Qj = the number of micro-Curies of nuclide (i) released (or projected)

during the dose calculation exposure period
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The following steps provide_ a detailed explanation of how the dose is calculated.

1.

}

To-determine the applicable (X/Q) refer to Table M-1 to obtain the value for
the type of dose calculation being performed (i.e., quarterly Control or Dose
projection for-examples). This value of (X/Q) applies to each nuclide (i).

Determine (N;) the beta air dose factor for-nuclide (i) from Table G-2.
Obtain the micro-curies of nuclide (i) from the in-plant radioactive gaseous
waste management logs for the source under consideration_during the time

interval.

Solve for D; as follows:

_3.17 X108 yr X N, mrad - m?® X (X/Q) sec X Q;uCi

D sec MCi-yr M3 1

D; = mrad = the dose from nuclide (i)

Perform steps 2.5.2 through 2.5.4 for each nuclide (i) reported during the
time interval in the release source.

The total beta air dose for the pathway is determined by summing the D;
dose of each nuclide (i) to obtain Dg_ar dose.

DB_air = D1 + D2 + Dn = mrad

Refer to in-plant procedures for comparing the calculated dose to any
applicable limits that might apply.
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2.6

Determining the Radioiodine and Particulate Dose To Any Age Group's Organ
From Cumulative Releases

Discussion - Control 3.11.2.3 limits the dose-to the whole body or any organ
resulting fromrthe release of 1-131, 1-133, tritium and particulates with half-lives >8
days to <7.5 mrem during any calendar quarter and <15 mrem-during any calendar
year. The following calculation method is provided for determining the critical
organ dose due to releases of radioiodines and particulates and is based on
Section 5.3.1 of NUREG-0133, November 1978. The equations can be used for
any age group provided that the appropriate dose facters are used and the total-
dose reflects only those pathways that are applicable to the age group. The
Effluent Supervisor will track which age group is the controlling (most restrictive)
age group {see control 3.11.2.6-¢). The (X/Q)p symbol represents a DEPLETED-
(X/Q) which is different from the Noble Gas (X/Q) in that (X/Q)p takes into account
the-loss of I&BDP and H-3 from the plume as the semi-infinite cloud travels over a
given distance. The (D/Q) dispersion factor represents the rate of faliout from the
cloud that affects a square meter of ground at various distances from the site. The
I&8DP and H-3 notations refer to I-131, [-133 Particulates having half-lives >8 days
and Tritium. For ease of calculations, dose from other lodine nuclides may be
included (see 2.1). Tritium calculations are always based on (X/Q)p. The first step
is to calculate the 1&8DP and H-3 dose for each pathway that applies to a given
age group. The total dose to an organ can then-be determined by summing the
pathways that apply to the receptor in the sector. The infant age_group does not
apply-to Grass-Cow-Meat or Vegetation pathway dose since they are assumed to

-eat only milk.

The equations are:

For Inhalation Pathway (excluding H-3):
n

Diasppr = ¥3.17 X10® Ri—_(X/Q:)b Q;
i

For Ground Plane, Grass-Cow/Goeat-Milk, Grass-Cow/Goat-Milk, or Vegetation

n

Diasper = £ 3.17 X10°Ri(D/Q)Q
i

For each pathway above (excluding Ground Plane) For Tritium:

Dh-3p = 3.17 X107 Ryt (XQ o Qi
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2.6  Determining the Radioiodine and Particulate Dose To Any Age Group's Organ
From Cumulative Releases (continued)

For Total Dose from Particulate Gaseous-effluent to organ T of a specified age
group:

p2
Dr= 7 [Digspp + Dh-sl

Where:

T =  the organ-of interest of a specified age group

z =  the applicable pathways for the age group of-interest

Dissor =  Dose in mrem to the organ T of a specified age group from
radioiodines and 8D Particulates

DH—3 =  Dose in mrem to the organ T of a specified age group from
Tritium

Dt =  Total Dose in mrem to the organ T of a specified age group
from Gaseous particulate Effluents ‘

nZ = A mathematical symbol to signify the operations to the right of
the symbol are to be performed for each nuclide (i) through (n)
and the individual nuclide doses are summed to arrive at the
total dose from the pathway of interest to organ T.

> = A mathematical symbol to indicate that the total dose D+ to -

Z organ T is the sum of each of the pathway doses of I&8DP
and H-3-from gaseous particulate effluents.

317 X 10'8 =  The inverse of the number of seconds per year with units of
year/sec:

R; =  The dose factor for nuclide (i) (or H-3) for pathway Z to organ

T of the specified age group. The units are either

mrem-m® for pathways mrem-m?2-sec for pathways
yr-pCi  using(X/Q), yr - uCi using (D/Q)
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2.6 Determining the Radioiodine and Particulate Dose To Any Age Group's Organ

From Cumulative Releases {continued)

- (X/Q)p

(DIQ)

Qi

Qu3

= The depleted-(X/Q) value for-a specific location-where the
Teceptor is located_(see discussion). The units are sec/m®

the deposition value:for a specific location where the receptor
is located (see discussion).. The units are 4/m? where
m=meters.

=  The number of micro-Curies of nuclide (i) released (or
projected) during the dose calculation exposure period.

=  the number of micro-Curies of H-3-released (or projected)
during the dose calculation exposure period.

1. The Inhalation Dose Pathway Method:

NOTE
The H-3 dose should be calculated as per 2.6.4.

Determine the applicable (X/Q)p from Table M-2 for the location
where the receptor is located. This value is common to each nuclide

(i)

For the age group(s) of interest, determine the R; factor of nuclide (i).

for the organ T and age group.from the appropriate table number.

Age Group Inhalation Dose Factor Table Number -
Infant G-5
Child G-8
Teen G-13-
Adult 1 G-18

Obtain the micro-Curies (Q;) of nuclide (i) from the radioactive-gas
waste management logs for the release source(s) under
consideration during the time interval.

Solve for D,
Di = 3.17 X 10°Ri(X/Q)pQ

D= ' mrem from nuclide (i)
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2.6 Determining the Radioiodine and Particulate Dose To-Any Age Group's Organ

N From Cumulative Releases (continued)

1.

2.

(continued)

E.

Perform steps 2.6.1.B through 2.6.1.D for-each nuclide (i) reported
during the time interval for each organ.

The Inhalation dose to organ T of the specified age group is
determined by summing the DjDose of each nuclide (i)

Dinhatation

=D, +D,+ +Dp = _mrem
(Age Graup) DD+ ___*D

Refer to 2.6.5 to determine the total dose to-organ T from
radioiodines & 8D Particulates

The Ground Plane Dose Pathway Method:

Tritium dose via the ground plane is zero. The Whole Body is the only
organ considered for the-Ground Plane pathway dose.

NOTE

A.

Determine the applicable (D/Q) from Table M-2 for the location where
the receptor is located. This (D/Q) value is common to each nuclide

(i)

Determine the Ri factor of nuclide (i) for the whole body from
Table G-4. The ground plane pathway dose’is the same for all-age
groups.

Obtain the micro-Curies (Qi)-of nuclide (i) from the radioactive gas
waste management logs for the source under consideration.

Solve for Dy
D:=3.17 X10° R, (D/Q) @
D= mrem for nuclide (i)

Perform steps 2.6.2.B through 2.6.2.D for each nuclide (i) reported
during the time interval.
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2.6 Determining the Radioiodine and Particulate Dose To Any Age Group's Organ
From Cumulative Releases (continued)

2. (continued)

F. The Ground Plane dose to the whole body -is determined by summing
the Di Dose of each nuclide (i)

Dar.pi-weody = D1 + D2 + + Dy = mrem
Refer to step 2.6.5 to calculate total dose to the Whole Body.

3. The Grass-Cow/Goat-Milk Dose-Pathway Method:

NOTE
Tritium dose is calculated as per 2.6.4.

A. A cow or a goat, will be the controlling animal; (i.e., dose will not be
the sum of each animal), as the human receptor is assumed to drink
milk from only the most restrictive animal. Refer to Table M-3 to
determine which animal is controlling based on its (D/Q).

B. For the age group(s) of interest, determine the dose factor R; for
nuclide (i), for organ T, from the appropriate table-number for the
applicable milk animal.

Age Group Cow Milk Dose Factor| Goat Milk Dose -
Table Number Factor Table Number
Infant i G-6 G-7
Child G-9 G-10
Teen G-14 G-15-
Adult G-19 G-20
C. Obtain the micro-Curies (Q;) of nuclide (i) from the radioactive gas —

waste management logs for the release source under consideration-
during the time interval.

D. Solve for D;
Di = 3.17 X 108R(D/Q)Q;

D = mrem from nuclide (i)
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126  Determining.the Radioiodine and Particulate Dose To Any Age Group's Organ

Erom Cumulative Releases (continued)

3.

(continued)

E.

Perform steps 2.6.3.B through 2.6.3:D for each-nuclide (i) reported

during the time interval. Only-the radiviodines need to-be included if
the-limited analysis approach is-used.

The Grass-Cow-Milk (or Grass-Goat-Miilk) pathway dose_to organ-T
is determined by summing the Di dose of each nuclide(i).

Decwm (or De.gwm) =Dt + D3+ +Dp= mrem

The dose to each organ should be calculated in the same manner
withsteps 2.6.3.B through-2.6.3.F. Refer to step-2.6.5-to determine
the total dose to organ T from radioiodines &8D Particulates. If the

limited analysis approach is being used the infant thyroid dose via the

grass-cow(goat)-milk pathway is the only dose that needs to be
determined. Section 2.6.5 can be omitted.

4. The Grass-Cow/Goat-Meat Dose Pathway method:

NOTE
Tritium dose is calculated as per 2.6.6.

Determine the controlling herd location by:

1. For dose calculations (other than the annual report) the
historical herd was determined to be located in Sector
at miles. This herd-shaii be-used for all ODCM
Control required dose calculations.

2. For annual report dose calculations the herd-from the Land

Use Census having the highest (D/Q) at its location will be the -

reporting herd. The Land Use Census for 1978 (for example)
shall apply to the calendar year 1979 (fer example) and will
locate the nearest herd in each sector over land. The real
(D/Q) will be determined from actual met data that occurred
during the reporting period.

Determine the applicable (D/Q) from Table M-3 for the location(s) of
the herd as determined in 2.6.4.A above.
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2.6  Determining the Radioiodine and Particulate Dose To Any Age Group's Organ

From Cumulative-Releases (continued)

i 4, {(continued)
C. Determine the dose factor Ri for nuclide-(i) for organ tau from the
Table specified below:

- Age Meat Dose Factor Table No.
B Infant N/A *

Child G-11

Teen G-16

Adult G-21

* The infant does not eat meat and therefore dose does not apply
to this pathway.

D. Obtain the micro-Curies (Qi) of nuclide (i) from the radioactive gas
waste management logs (for projected doses - the micro-Curies of
nuclide (i) to be projected) for the release source(s) under
consideration during the time interval. The dose can be calculated
from a_single release source, but the total dose for ODCM Control
Limits-or annual reports shall be from all gaseous release sources.

E. Solve for Di
Di=3.17 X 10 Ri (B/Q) Qi

Di= mrem from nuclide (i)}

F. Perform Steps 2.6.4.C through 2.8:4.E for each nuclide (i) reported
during the time interval.

- G. The Grass-Cow-Meat pathway dose to organ tau is determined by
summing the Di dose of each nuclide (i).

Dose =D1+D2+D3+ ... + Dn = mrem

Grass-Cow-Meat
Excluding Tritium
(Child, Teen, or Aduit)
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2.6 Determining the Radioiodine and Particulate Dose To Any Age Group's Organ

From Cumulative Releases (continued)

5. The Vegetation (Garden) Dose Pathway method:

Determine the controlling garden location by:

1. For_dose calculations (other than annual reports) the historical
garden was determined to be located in Sector at
miles. This garden shall be used for all ODCM
Control dose calculations.

2. For annual report dose caiculations the_ Land Census Garden
having the highest real (D/Q) at its location will bethe-
reporting garden. The Land Use Census for 1978 (for
example) shall apply to the-calendar year 1979 (for example)
and will locate the nearest garden in each sector. The real
(D/Q) will be determined from actual met data that occurred
during the reporting period.

Determine the applicable (D/Q) from Table M-3 for the location(s) of
the garden(s) as determined above.

Determine the-dose factor Ri for nuclide (i) for organ tau from the
Table specified below:

Age Vegetation Dose Factor Table No.
Infant | N/A *
Child G-12
Teen G-17
Adult G-22

* denotes the infant does not eat vegetation and therefore does
not apply to this pathway.

Obtain the micro-Curies (Qi) of nuclide-(i) from the radioactive gas
waste management logs (for projected doses - the micro-Curies of
nuclide (i) to be projected) for the release source(s) under

consideration during the time interval. The dose can be calculated
from a single release source, but the total dose for ODCM Control
Limits or annual reports shall be from all gaseous release sources.
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2.6 Determining the Radioiodine and Particulate Dose To Any Age Group's Organ
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5. (continued)
E. Solve for Di
Di = 3.17 X 102 Ri(D/Q) Qi

Di= mrem from nuclide (i)

-F. Perform Steps 2.6.5.C through 2.6.5.E for each nuclide {i) reported
<during the time interval.

G. The Vegetation pathway dose to organ tau is determined by
summing the Bi dose of each nuclide(i).

Dose =D1+D2+D3+...... +Dn= mrem
Vegetation
(Excluding Tritium)

(Child, Teen, or Adult)

6. The Gaseous Tritium Dose (Each-Pathway) Method:

A. The controlling locations for the pathway(s) has already been
determined by:

Inhalation - asper26.1.A
‘Ground Plane - not applicable for H-3
Grass-Cow/Goat-Milk - as per2.6.3.A
Grass-Cow/Goat-Milk - as per2.6.4.A
Vegetation (Garden) - asper2.6.5A
B. Tritium dose calculations use the depleted (X/Q)p-instead of (B7Q).

Table M-2-describes where the (X/Q)p value should be obtained
from.
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From Cumulative Releases (continued)

- 6. (cohtinued)-

C.

‘For the age group(s) of interest, determine the Pathway Tritium dose

factor (Ry.3) for the organ T of interest from the Table specified
below:

_ ‘ ) MILK .
AGE INHALATION COW GOAT
Infant G-5 G-6 L7
Child G-8 G-9 G-10
Teen G-13 G-14 G-15
Adult G-18 G-19 G-20

Obtain the micro-Curies (Q) of Tritium from the radioactive gas waste
management logs (for projected doses - the micro-Curies of nuclide
(i) to be projected) for the release source(s) under consideration
during the time interval. The dose can be calculated from a single
release source, but the total dose for Control limits or quarterly
reports shall be from all gaseous release sources.

Solve for Dy.3

Dra = 3.17 X 10 Rus(X/Q)pQ

Dh.3

mrem from Tritium in the-specified pathway for organ T of
the specified age group
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7. Determining the Total Organ Dose Frem lodines, 8D-Particulates and H-3
From Cumulative Gaseous Releases

_ NOTE
Control dose limits for I&8DP shall consider dose-from all release sources
from the reactor-unit of interest.

A. The following pathways shall be summed to arrive at the total dose to
organ T-from a release source or if applicable to Control;-from all
release sources:

B. The dose to each of the applicable age group's ORGANS shall be
calculated:—

BONE, LIVER, THYROID, KIDNEY, LUNG, WHOLE BODY, & GI-LLI

The age group organ receiving the highest exposure relative to its
ControlLimit is the most critical organ for that age group resulting
from the radioiodine & 8D Particulates gaseous effluents.

Age Group: INFANT CHILD TEEN ADULT B
Organ:. BONE LIWER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
PATHWAY DOSE Reference o STEP Remark
Inhalation (I&8DP) 26.1.F |
Inhalation (Tritium) 26.6.E
Ground Plane (1&8DP) 26.2F
Grass- -Milk (1&8DP) 2.6.3.F
Grass- -Milk (Tritium) 2.6.6.E
1 Grass- -Meat (I&8DP) 264G N/A for INFANT |
Grass- ~-Meat (Tritium} 26.6.E “N/A for INFANT
Vegetable Garden (I&8DP) 26.5.G N/A for INFANT '
Vegetable Garden (Tritium)- 2.6.6.E N/A for INFANT
Doser = (sum of above)
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2.7 Projecting Dose for Radioactive Gaseous Effluents

Discussion —-Control 3.11.2.4 requires that the waste gas holdup system be used
to reducereleases of radioactivity when the projected doses in 31 days due to
gaseous effluent releases, from each unit, to areas atand beyond the SITE
BOUNDARY (see TS Figure 5-1-1) would exceed-0.2 mrad for gamma radiation
and 0.4 mrad for beta radiation. The following calculation method is provided for
determining the projected doses. This-method is based on using the resuits of the
calculations-performed in Sections 2.4 and 2.5.

1. Obtain the latest results of the monthly calculations of the gamma air dose
(Section 24)-and the beta air dose if performed (Section2.5).. These doses
can be obtained from_the in-plant records. '

2. Dividethese doses by the number of days the plant was operational-during
the month.

3. Multiply the quotient by the number of days the plant is projected to be
operational during the next month. The product is the projected dose for the
next month. The value should be adjusted as needed to account for any
changes in failed-fuel or other identifiable operating conditions that could
significantly alter the actual releases.

4. If the projected doses are >0.2 mrads gamma air dose or > 0.4 mrads beta
air dose, the appropriate subsystems of the waste gas holdup system shall
be used.

40 CFR 190 DoseEvaluation

Discussion - Dose or dose commitment to a real individual from all uranium fuel
cycle sources be limited to <25 mrem to the whole body or any organ (except
thyroid, which is limited to <75 mrem) over a period of 12 consecutive months.
The following approach should be used to demonstrate compliance with these
dese limits. This_approachis based on NUREG-0133, Section 3.8.

Evaluation Bases

Dose evaluations to demonstrate compliance with the above dose limits need only
be performed if the quarterly doses calculated in Sections 1.4, 2.4 and 2.6 exceed
twice the dose limits of Controls 3.11.1.2.a, 3.11.1.2.b, 3.11.2.2a, 3.1.2.2b,
3.11.2.3a and 3.11.2.3b respectively; i.e., quarterly doses exceeding 3 mrem to the
whole body (liquid releases), 10 mrem to any organ (liquid releases), 10 mrads
gamma air dose, 20 mrads beta air dose er 15 mrem to the thyroid or any organ
from radioiodines and particulates (atmospheric releases). Otherwise, no
evaluations are required and the remainder of this section can be omitted.
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32 Doses From Liquid Releases

For the evaluatien of doses to real individuals from liquid releases, the same
calculation method as employed in Section 1.4 will be used. However, more
realistic assumptions will be made concerning-the diiution-and ingestion. of fish and
shellfish by individuals who live and fish in the area. Also, the results of the
Radiological Environmental Monitoring program will be included in determining
more realistic dose to these real people by-previding data-on actual measured™”
levels of plant related radionuclides in the environment.

Doses From Atmospheric Releases

For the evaluation of doses to real individuals from the atmospheric releases, the
same calcuiation methods.as employed in-Section 2.4 and 2.6 will be used. In
Section 2.4, the total body dose factor (K;) should be substituted for the gamma air
dose factor (M;) to determine the total body-dose. Otherwise the same calculation
sequence applies. Hewever, more realistic assumptions will be made concerning
the actual location of real individuals, the meteorological conditions and the
consumption of food (e.g., milk). Data obtained from the latest land use census
(Control 3.12.2) should be used to determine locations for evaluating doses. Also,
the results of the Radiological Environmental Monitoring program will be included
in determining more realistic doses to these real people by providing data on actual
measured levels of radioactivity and radiation at locations of interest.
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40 Annual Radioactive Effluent Report

METHODOLOGY SECTION

RADIOACTIVE EFFLUENTS - SUPPLEMENTAL INFORMATION

Discussion - The.infsarmation contained-in a annual report shall not apply to-any
Control. The reported values are based on actual-release conditions instead of
historical conditions that the Control dose calculations are based-on. The Control
dose limits are therefore included in item 1 cf the report, for information only. The
ECLs-in item 2 of the report shall be those listed in Tables L-1 and G-1 of this
manual. The average energy in item 3 of the repert is not applicable to the-
St. Lucie Plant. The format, order .of nuclides and any values shown as an
example in Tables-3.3 through 3.8 are samples only. Other formats are acceptable
if they contain equivalent information. A table of contents should also accompany
-the report. The-following-format should be used:

1.

1.1

a.

Regulatory Limits:
For Radioactive liquid waste effluents:

The concentration of radioactive material released from the

site (see TS Figure 5.1-1) shall be limited to ten times the
concentrations specified in 10 CFR Part 20.1001-20.2401,

—Appeéndix B, Table-2, Column 2 for radionuclides other than

dissolved orentrained noble gases. For dissolved or
entrained noble gases, the concentration shall be limited to
2 X 10 pCi/ml total activity.

The dose or dose commitment to a MEMBER OF THE PUBLIC
from radioactive materials in liquid effluents released from each
reactor unit to unrestricted areas (See TS Fig. 5.1-1) shall be
limited during any calendar quarter to <1.5-mrem to the whele
body and to <5 mrem to any organ and <3 mrem to the whole
body and <10-mrem to any organ during any calendar year.

1.2 For Radioactive Gaseous Waste Effluents:

a.

The dose rate resulting from radioactive materials released in
gaseous effluents to areas at or beyond the SITE BOUNDARY
(See TS Figure 5.1-1) shall be limited to the following values:

The dose rate limit for noble gases shall be <600 mrem/yr to
the total body and <3000 mrem/yr to the skin and

The dose rate limit from I-131, I-133, Tritium and particulates
with half-lives >8 days shall be <1500 mrem/yr to any organ.
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4.0  Annual Radioactive Effluent Repott (continued)

1.

(continued)

1.2

(continued)

b.

The air dose (see TS Figure 5.1-1) due-to noble gases

released in gaseous effluents, fram each reactor unit, to areas

at and beyond the SITE BOUNDARY shall be limited to the
following:

During any calendar quarter, to <5 mrad for gamma radiation
and <10 mrad for beta radiation and during any calendar year
to <10 mrad for gamma radiation and <20 mrad for beta
radiation

The dose to a MEMBER OF THE PUBLIC from |-131, 1-133,
Tritium and all radionuclide in particulate form, with half-lives
>8 days in gaseous effluents released from each reactor unit
to areas at and beyond the SITE BOUNDARY (see Figure 5.1-
1 in the TS-A) shall be limited to the following:

During any calendar quarter to <7.5-mrem to-any organ and
during any calendar year to <15 mrem to any organ.

Effluent Limiting Concentrations:

Air - as per attached Table G-1

Water - as-per attached Table L-1

Average energy of fission and activation gases in gaseous effluents is not
applicable to the St.-tucie Plant.
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4.0  Annual Radioactive Effluent Report (continued)

4. Measuremenis and Approximations of Total Radioactivity:
A summary of liquid effluent accounting methods is described-in Table 3.1.

A summary of gaseous effluent accounting methods is described in
Table 3.2.

Estimate-of Errors:

LIQUID B GASEOUS -
Error Topic Avg: % Max. % Avg. % Max. %

Release Point Mixing 2 5 NA NA
Sampling 1 5 2 5
Sample Preparation 1 5 1 5
Sample Analysis 3 10 3 10
Release Volume 2 5 4 15
Total% 9 30 10 35

(above values are examples only)

The predictability of error for-radioactive releases can-only be applied to
-nuclides that are predominant in sample spectrums. Nuclides that are
near background relative to the predominant nuclides in a_given-sample
could easily have errors greater than the above listed maximums.
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40 Annual R"adrioa-ctive Effluent Report (continued)

4. (continued)
TABLE 3.1 ]
RADIOACTIVE LIQUID EFFLUENT SAMPLING.AND ANALYSIS
LIQUID METHOD OF ||
SOURCE | SAMPLING FREQUENCY TYPE OF ANALYSIS ANALYSIS
| EACH BATCH PRINCIPAL GAMMA EMITTERS|  p.h.a.
MO R TRITIUM LS. B
RELEASES | MONTHLY COMPOSITE GROSS APHA ALLC. I
QUARTERLY COMPOSITE Sr-89, Sr-96- Fe-55 CS.
PRINCIPAL GAMMA EMITTERS
STEAM FOUR PER MONTH AND DISSOLVED GASES p-ha.
GENERATOR TRITIUM LS.
BLOWDOWN
RELEASES | MONTHLY COMPOSITE GROSS ALPHA AlC.
QUARTERLY COMPOSITE Sr-89, Sr-90, Fe-55 C.S.

TABLE NOTATION:

p.h.a. - gamma spectrum puilse height analysis-using High Purity Germanium (HPGE)
detectors. All peaks are identified and quantified.
IL's. - Liquid Scintillation counting
C.S. - Chemical Separation
A.l.C. - Air lon Chhamber
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4.0 Annual Radioactive Effluent Report (continued)

p.h.a.

L.S. - Liquid Scintillation Counting

C.S. - Chemical Separation

(1)—Only required when operating.

Gamma spectrum pulse height analysis using High Purity
Germanium(HPGE)detectors. All peaks are identified and quantified.

A.l.C. - Airlon Chamber

4, (continued)
TABLE 3.2
RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS
GASEOQUS SAMPLING METHOD OF
SOURCE FREQUENCY TYPE OF ANALYSIS ANALYSIS
Waste Gas
Decay Tank . Each Tank Principal Gamma Emitters G, p.h.a.
" Releases
Containment Each-Purge Principal-Gamma Emitters G, p-h.a.
Purge Releases He3 L.S.
Four per Month Principal Gamma Emitters | (G, C, P) - p.h.a.
H-3 L.S.
Plant Vent Monthly.Composite Gross P_ALC.
(Particulates) Alpha
Quarterly Composite Sr-80 cS
(Particulates) Sr-89 e
Principal Gamma Emitters | (G, C, P) - p.h.a.
Weekly. _

. H-3 L.S.
Cask Handling Monthly Composite ‘Gross B_ALC
Facility Vent (1)- (Particulate) Alpha— T

Quarterly Composite Sr-90 cs
(Particulate) Sr-89 o

TABLE NOTATION:

G - Gaseous Grab Sample

C - Charcoal Filter Sample

P - Particulate Filter Sample
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4.0  Annual Radioactive Effluent Report (continued)

5.

Batch Releases

A.

Liquid

1. Number of batch releases: o

2 Total time period of batch releases: ________minutes

3 Maximur time period fora batch release: _______ minutes

4. Average time period for a batch-release: ______ minutes

5 Minimum time pericd for a batch-release: ___ _minutes 7
6 Average dilution stream-flow during the

period (see Note 1 on Table 3.3): GPM

All liquid releases are summarized in tables

Gaseous

1. Number of batch releases: -

2 Total time period for batch releases: ____ minutes
3. Maximum time period for a batch release: ______minutes
4 Average time period for batch releases: _______minutes
5. “Minimum time period for a batch release: ________minutes

All gaseous waste releases are summarized in tables
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4.0  Annual Radioactive Effluent Report (continued)

6.

A. Liquid ' :

1. Number of releases: -

2. Total activity releases: ____Curies
B.  Gaseous

1. Number of releases: _

2. Total activity released: __ Curies}

. C. See attachments (if applicable) for:

1. A description of the event and equipment involved.

2 Cause(s) for the unplanned release.

3. Actions taken to prevent a recurrence

4 Consequences of the unplanned reiease

10.
11.

12.

Unplanned Releases

Description of dose assessment of radiation dose from-radioactive effluents
to the general public due to their activities. inside the site are reported on the
January annual report.

Offsite dose calculation manual revisions initiated during this reporting
period. See Control 3.11.2.6 for required attachments to the Annual Report.

Solid waste and irradiated fuel shipments as per requirements of
Control 3.11.2.6.

Process Control Program (PCP) revisions as_per requirements of TS 6.13.

Major changes to Radioactive Liquid, Gaseous and Solid Waste Treatment
Systems as per requirements of Control 3.11.2.5.

Results of water samples taken in support of the Groundwater Protection
INITIATIVE (NEI 07-07) during the previous calendar year that have not
been incorporated into the Radiological Environmental Monitoring Program.
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1
A. Fission and Activation Products
1. Total Release - (Not including Tritium,
Gases, Alpha) Ci E E
1 2. Average Diluted Concentration During
- Period pCi/mi E E
B. Tritium ]
1. Total Release Ci E E
2. Average Diluted Concentration During
Period puCi/mi E E
C. Dissolved and Entrained Gases 1
1. Total Release : Ci E E ]
2. Average Diluted Concentration During
Period pCi/ml E E

METHODOLOGY SECTION

FLORIDA POWER & LIGHT COMPANY
ST.LUCIEUNIT#
ANNUAL REPORT - / / THROUGH / /
TABLE 3.3: LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

UNIT QUARTER# QUARTER #

D. Gross Alpha Radioactivity

1. Total Release Ci E E
E. Volume of Waste Released

(Prior to Dilution) : LITERS_ E E
F. Volume of Dilution Water

Used During Period" LITERS E E

1 - The volume reported should be for the entire interval of the reporting period, not just
during release intervals. This volume should also be used to calculate average
dilution stream flow during the period.
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT #
ANNUAL REPORT - / / THROUGH / /
TABLE 3.4: LIQUID-EFFLUENTS (EXAMPLE FORMAT)
T N CONTINUOUS MODE BATCH MODE
3 NUCLIBES RELEASED UNIT QUARTER #|QUARTER #|QUARTER #|QUARTER #
[-131 Cl E E ' E E
[-133 Cl E E E E
-135 Cl E E E E
NA-24 Cl E E E E
CR-51 Cl E E E E
MN-54 Cl E E E E
CO-57 Cl E E E E
CO-58 Cl E E E E
FE-59 Cl E E E E
CO-60 Cl E E E E
ZN-65 Cl E E E E
NI-65 Cl E E E E
AG-110 Cl E E E E
SN-113 Cl E E E E
SB-122 Tl E E E E
SB-124 Cl E E E E
W-187 Cl E E E E
NP-239 Cl E E E E
ZR-95 Cl E E E E
MO-99 Cl E E E E
RU-103 Cl E E E E
CS-134 Cl E E E E
CS-136 Cl E E E E
CS-137 Cl E E E E
BA-140 Cl E E E E
CE-141 Cl E E E E
BR-82 Cl E E E E
ZR-97 Cl E E E E
SB-125 Cl E E E E
* All nuclides that were detected should be added to the partial list of the example format.
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TABLE 3.4: LIQUID EFFLUENTS (EXAMPLE FORMAT)

(continued)

CONTINUOUS MODE BATCH MODE
NUCLIDES RELEASED UNIT
QUARTER #|QUARTER #|QUARTER #|QUARTER #
CE-144 - ClI E E E E
SR-89 Cl E E E E
SR-90 Cl E E E E
UNIDENTIFIED Cl E E E E
) TOTAIEAFB(E)R;E)ERIOD cl E E E E
CONTINUOUS MODE BATCH MODE
NUCLIDES REEEASED UNIT :
QUARTER #|QUARTER #|QUARTER #|QUARTER #
AR-41 Cl E E E E
KR-8%5 Cl E E E E
XE-131M Cl - E E E E
XE-133 Cl E E E E
XE-132M cr E E E ‘E
XE-135~ Cl E E E E
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Exposure Interval: From

METHGDOLOGY SECTION

FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT #
TABLE 3.5: LIQUID EFFLUENTS - DOSE-SUMMATION

Age Group: -Location:

Through

Fish & Shellfish Pathway to Organ

CALENDAR YEAR DOSE (mrem)

BONE

LIVER

THYROID

KIDNEY

LUNG-

GI-LLI

WHOLE BODY
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FLORIDA POWER & LIGHT COMPANY

ST. LUCIE UNIT #

ANNUAL REPORT - / /

Fission and Activation Gases

1. Total Release-
2. Average Release Rate For Period-
lodines

1. Total lodine-131

2. Average Release Rate for Period
Particulates

1. Particulates T-1/2 > 8 Days

2. -Average Release Rate for Period-
3. Gross Alpha Radioactivity

Tritium

1. Total Release

2. Average Release Rate for Period

THROUGH_
TABLE 3.6: GASEOUS EFFLUENTS-- SUMMATION OF ALL RELEASES

UNIT QUARTER# QUARTER #

/ /

Ci

LCI/SEC

Ci

LCI/SEC

Ci
nCi/SEC
Ci

Ci

uCi/SEC

_E E

= E

E E

E E

E E
____E _____E
. E _E
. E _E
E E




REVISION NO.: PROCEDURE TTLE:

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 L ST. LUCIE PLANT

- METHODOLOGY SECTION

FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT #
ANNUAL REPORT - / / THROUGH / /

TABLE 3.7: GASEOUS EFFLUENTS. - GROUND LEVEL RELEASES
(EXAMPLE FORMAT)

_ CONTINUOUS MOBE BATCH MODE
NUCLIDES RELEASED* UNIT — -
QUARTER #[ QUARTER #|QUARTER #|QUARTER #/
1. Fission Gases
AR-41 Ci- E E E E-
KR-85 Cl E E E E
KR-85Ni~ Cl E E E E
~ KR-87 Cl E E E E
KR-88 Cl E E E E
XE-131M Cl E E E E
XE-133 Cl E E E E
XE-133M Cl E E E E
XE-135 Cl E E E E
XE-135M Cl E E E E
XE-138 Cl E E E E
UNIDENTIFIED Cl E E E E
TOTAI(_AFB%RVE)ERIOD cl E E E E
2. lodines
-131 ClI E E E E
-133 ' Cl E E E E
T [-135 Cl E E E E
L
TOTAL(AF%% I;)ERI,OD cl E E E E
3. Particulates
CO-58 Cl E E E E
SR-89 Cl E E E E
SR-90 Cl E E E E

* All nuclides that were detected should be added to the partial list of the example format.




REVISION NO.:
50

PROCEDURE TITLE: — : : T
OFFSITE DOSE CALCULATION MANUAL (ODCM)

PROCEDURE NO.:

C-200 ‘ ST. LUCIE PLANT
[ |
METHODOLOGY SECTION
FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT #
TABLE 3.8: GASEOUS EFFLUENTS - DOSE SUMMATION - CALENDAR YEAR
AGE GROUP:__INFANT EXPOSURE INTERVAL: FROM THROUGH
SATHWAY BONE LIVE THYROID | KIDNEY | LUNG | GILL | WHOLE BODY
| [
, (mrem) {mrem) (mrem) (mrem) (mrem) {mrem) (mrem)
Ground Plane , (A) ’ ‘ '
Grass- -Milk  (B) , ~
Inhalation (A) s
TOTAL _ ' ‘
|A) [SECTOR: ' |RANGE: miles |  |(B)|COW/GOAT |SECTOR: TRANGE: miles |
NOBLE GASES _ _ CALENDAR YEAR (mrad) _
Gamma Air Dose '
Beta Air Dose o .
Sector: ____|Range: ' 0.97 miles |
NOTE ' ) )

The dose values above were calculated using actual meteorological data during the specified
time interval with MET data reduced as per Reg. Guide 1.111, March 1976.




REVISION NO.:
50

PROCEDURE NO.:
C-200

PROCEDURE TITLE:
OFFSITE DOSE CALCULATION MANUAL (ODCM)

ST. LUCIE PLANT

APPENDIX A
ECL, DOSE FACTOR
AND
HISTORICAL METEOROLOGICAL TABLES




REVISION NO.:
50

PROCEDURE NO.:
C-2006

PROCEDURE TITLE:
OFFSITE DOSE CALCULATION MANUAL (ODCM)

ST. LUCIE PLANT

TABLE L1

EFFLUENT CONCENTRATION LIMITS iIN WATER IN UNRESTRICTED AREAS

NOTE

1!f a nuclide is not-listed below, refer to 10 CFR Part 20, Appendix B, Table 2
Effluent Concentrations Column 2 and use the most conservative ECL
listed for the nuclide.

v

Nuclide ECL (uCi/ml) | Nuclide ECL (uCi/ml) Nuclide ECL (uCi/ml) |
H-3 1E-3 Sr-92 4 E-5 Te-129 4E-4
C-14 3E-5 Y-90 7 E-6 Te-131m 8 E-6
Na-24 5E-5 Y-91m 2E-3 Te-131 8 E-5
- P-32 9 E-6 Y-91 8 E-6 Te-132 9-F-6
Cr-51 5 E-4 Y-92 4E-5 I-130 2 E-5
Win-54 3E-5 Y-93 2 E-5 I-131 1E-6
Mn-56" 7 E-5 Zr-95 2 E-5 I-132 1 E-4
Fe-55 1E-4 Zr-97 9 E-6 I-133 7 E-6
Fe-59 1E-5 Nb-95 3E-5 1-134 4 E-4
Co-57 6 E-5 Nb-97 3E-4 1-135 3 E-5
Co-58 2 E-5 Mo-99 2 E-5 Cs-134 9 E-7
7 Co-60 3E6 Tc-99m 1E-3 Cs-136 6 E-6
H N3 1 E-4 Tc-101 2 E-3 Cs-137 1E-6
Ni-65 1E-4 Ru-103 3E-5 Cs-138 4 E-4
Cu-64 2 E-4 Ru-105 7 E-5 Ba-139 2 E-4
Zn-65 5E-6 Ru-106 3E-6 Ba-140 8 E-6-
Zn-69 8 E-4 Ag-110 6 E-6 Ba-141 3 E-4
1 Br82 4 E-5 Sn-113 3E-5 Ba-142 7 E-4
Br-83 9E-4 In-113m 7 E-4 La-140 9 E-6
Br-84 4E-4 Sb-122 1E-5 La-142 1E-4

Rb-86 7E6 Sb-124. 7 E-6 Ce-141 3E-5

Rb-88 4 E-4 Sb-125 3E5 Ce-143 2 E-5
Rb-89 9 E-4 Te-125m 2 E-5 Ce-144 3E-6
Sr-89 8 E-6 Te-127m 9 E-6 Pr-144 6 E-4
Sr-90 5E-7 Te-127 1E-4 W-187 3E-5
Sr-91 2E-5 | Te-129m 7 E-6 Np-239 2 E-5




REVISION NO.:

PROCEDURE TITLE: i

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE L-2
ENVIR'ONMgNTAL PATHWAY-DOSE CONVERSION FACTORS FOR LIQUID DISCHARGES
PATHWAY - SALT WATER FISH AND SHELLFISH AGE GROUP - ADULT '
ORGAN DOSE FACTOR (MREM/HR PER pnCi/ML)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H-3 0. 3.60E-01 3.60E-01 3.60E-01 3.60E-01 3.60E-01 3.60E-01
C-14 1.45E+04 2,91E+03 2.91E+03 2.91E+03 2.91E+03 2.91E+03 2.91E+03
NA-24 6.08E-01 6.08E-01 B.08E-01 6.08E-01 6.08E-01 6.08E-01 6.08E-01
P-32 1,67E+07 1.05E+06 0. 0. - 0. 1.88E+06 6.47E+05
CR-51 0. ‘ 0. 3.34E+00 1.23E+00 7.42E+00 1.41E+03 5.59E+00
MN-54 0. 7.07E+03 0. 2.10E+03 0. 2.17E+04 1.35E+03
MN-56 0. 1.78E+02 0. 2.26E+02 0. 5.68E+03 3.17E+01
FE-55 1.15E+05 5.19E+05 0. 0. 6.01E+05 2.03E+05 1.36E+05
FE-59 8.08E+04 1.92E+05 0. 0. 5.32E+04 6.33E+05 7.29E+04
CO-57 0. 1.42E+02 0. 0. 0. 3.60E+03 2.36E+02
CO-58 0. 6.05E+02 0. 0. 0. 1.22E+04 1.35E+03
CO0-60 0. 1.74E+03 0. 0. 0. 3.26E+04 3.83E+03
Ni-63 4.97E+04 3.45E+03 0. 0. 0. 7.19E+02 1.67E+03
NI-65 2.02E+02 2.63E+01 0. 0. 0. 6.65E+02 1.20E+01
CU-64 0. 2.15E+02 0. 5.41E+04 0. 1.83E+04 1.01E+02
ZN-85 1.62E+05 5.13E+05 0. 3.43E+05 0. 3.23E+05 2.32E+05
ZN-69 3.43E+02 6.60E+02 0. 4.27E+02 0. 9.87E+01 4,57E+01

Based on 1 uCi/sec release rate of each isotope in discharge flow of 1 ¢c/sec with no additional dilution




PROCEDURE TITLE:

REVISION NO.:
50 OFFSITE DOSE CALCULATION MANUAL (ODCM
PROCEDURE NO.: | | ( | ) 1535 of 231
C-200 ‘ST. LUCIE PLANT
‘ TABLE L-2 .
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS FOR LIQUID DISCHARGES
PATHWAY - SALT WATER FISH AND SHELLFISH AGE GROUP - ADULT
ORGAN DOSE FACTOR  (MREM/HR PER nCi/ML)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG Gl-LLI WHOLE BODY
BR-82 0. 0. 0. 0. 0. 4.68E+00 ' 4.08E+00
BR-83 0. 0. 0. 0. 0. 1.05E-01 7.26E-02
BR-84 0. 0. 0. 0. 0. 7.38E-07 9.42E-02
BR-85 0. 0. 0. 0. 0. 0. 3.86E-03
RB-86 0. 6.25E+02 0. 0. 0. 1.23E+02 2.91E+02
RB-88 0. 1.79E+00 0. 0. 0. 0. ' 9.50E-01
RB-89 0. 1.19E+00 0. 0. 0. 0. 8.38E-01
SR-89 5.01E+03 0. 0. 0. 0. 8.01E+02 1.44E+02
SR-90 1.23E+05 0. 0. 0. 0. 1.65E+03 3.02E+04
SR-91 9.43E+01 0. 0. 0. 0. 4.75E+02 4 15E+00
SR-92 3.50E+01 0. 0. 0. 0. 6.91E+02 1.51E+00
Y-90 6.07E+00 0. 0. 0. 0. 6.43E+04 1.63E-01
Y-91M 5.74E-02 0. 0. 0. 0. 1.68E-01 2.23E-03
Y-91 8.89E+01 0. 0. 0. 0. 4.89E+04 2.38E+00
Y-92 5.34E-01 0. 0. 0. 0. 9.33E+03 1.56E-02

Based on 1 uCi/sec release rate of each isotope in discharge flow of 1 cc/sec with no additional dilution




REVISION NO.: PROCEDURE TITLE:

' 50 OFFSITE DOSE CALCULATION MANUAL (ODCM)

PROCEDURE NO.:
C-200 ST. LUCIE PLANT ,

TABLE L-2 ,
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS FOR LIQUID DISCHARGES
PATHWAY - SALT WATER FISH AND SHELLFISH AGE GROUP - ADULT '
ORGAN DOSE FACTOR  (MREM/HR PER pCi/ML)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GIsLLI WHOLE BODY
Y-93 1.69E+00 0. 0. 0. 0. 5.36E+04 4.67E-02
ZR-95 1.60E+01 5.13E+00 0. 8.09E+00 0. 1.59E+04 3.47E+00
ZR-97 8.82E-01 1.78E-01 0. 2.69E-01 0. 5.51E+04 8.19E-02
NB-95 4 ABE+02 2.49E+02 0. 2.47E+02 0. 1.51E+06 9.79E+01
NB-97 3.76E+0) 9.50E-01 0. 1.11E+00 0. 3.51E+03 3.47E-01
MO-99 0. 1.28E+02 0. 2.90E+02 0. 2.97E+02 2 43E+01
TC-99M 1.30E-02 3.67E-02 0. 5.57E-01 1.80E:02 2.17E+01 4.67E-01
TC-101 1.33E-02 1.93E-02 0. 3.47E-01 9.82E-03 0, 1.89E-01
RU-103 1.07E+02 0. 0. 4.09E+02 0. 1.25E+04 4.61E+01
RU-105 8.90E+00 0. 0. 1.15E+02 0. 5.44E+03 3.51E+00
RU-106 1.59E+03 0. 0. 3.08E+03 0. 1.03E+05 2.01E+02
AG-110 1.57E+03 1.45E+03 0. 2.85E+03 0. 5.92E+05 8.62E+02
SB-124 2.78E-+02 5.28E+00 6.71E-01 0. 2.15E+02 7.85E+03 1.10E+02
SB-125 2.20E+02 2.37E+00 1.96E-01 0. 2.30E+04 1.95E+03 4 42E+01
TE-125M 2.17E+02 7.89E+01 6.54E+01 8.83E+02 . 8.67E+02 2.91E+01

Based on 1 uCi/sec release rate of each isotope in discharge flow of 1 ¢c/sec with no additional dilution




PROCEDURE TITLE:

REVISION NO.:
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE L-2
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS FOR LIQUID DISCHARGES
PATHWAY - SALT WATER FISH AND SHELLFISH AGE GROUP - ADULT
ORGAN DOSE FACTOR  (MREM/HR PER pCi/ML)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
TE-127M 5.50E+02 1.92E+02 1.40E+02 2.23E+D3 0. 1.84E+03 6.70E+01
TE-127 8.92E+00 3.20E+00 6.61E+00 3.63E+01 0. 7.04E+02 1.93E+00
TE-129M 9.32E+02 3.49E+02 3.20E+02 3.89E+03 0. 4.69E+03 1.48E+02
TE-129 2.55E+00 9.65E-01 1.95E+00 1.07E+01 0. 1.92E+00 6.21E-01
TE-131M 141E+02 6.87E+01 1.09E+02 6.95E+02 0. 6.81E+03 5.72E+01
TE-131 1.60E+00 6.68E-01 1.31E+00 7.00E+00 0. 2.39E-01 5.04E-01
TE-132 2.05E+03 1.33E+02 1.486E+02 1.28E+03 0. 6.25E+03 1.24E+02
1-130 3.98E+01 1.18E+02 1.50E+04 1.83E+02 0. 1.01E+02 4.63E+01
1-131 2.18E+02 8.13E+02 1.02E+05 5.36E+02 0. 8.24E+01 1.79E+02
-132 1.07E+01 2.85E+01 3.76E+03 4,55E+01 0. 5.36E+00 1.01E+01
1-133 7.51E+01 1.30E+02 2.51E+04 2.27E+02 0. 1.15E+02 3.98E+01
I-134 5.57E+00 1.51E+01 1.96E+03 2.41E+01 0. 1.32E-02 5.41E+00
1-135 2.33E+01 6.14E+01 8.03E+03 9.77E+01 0. 6.88E+01 2.25E+01
CS-134 6.85E+03 1.63E+04 0. 5.20E+03 1.75E+03 2.85E+02 1.33E+04
CS-136 7.17E+02 2.83E+03 0. 1.58E+03 2.16E+02 3.22E+02 2.04E+03

Based on 1 uCi/sec release rate of each isotope in discharge flow of 1 cc/sec with no additional dilution




REVISION NO.:

PROCEDURE TITLE:

]

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 | ST. LUCIE PLANT
TABLE L-2
ENVIRQNMENTAI__ PATHWAY-DOSE CONVERSION FACTORS FOR LIQUID DISCHARGES
PATHWAY - SALT WATER FISH AND SHELLFISH AGE 'GROUP - ADULT '
ORGAN DOSE FACTOR (MREM/HR PI%R uCi/ML)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
CS-137 8.79E+03 1.20E+04 0. 4.09E+03 1.36E+03 2.31E+02 7.88E+03
CS-138 6.08E+00 1.20E+01 0. 8.84E+00 8.73E-01 5.12E-05 5.96E+00
BA-139 7.87E+00 5.61E-03 0. 5.24E-03 3.18E-03 1.39E+01 2.30E-01
BA-140 1.65E+03 2.07E+00 0. 7.04E-01 1.18E+00 3.39E+03 1.09E+02
BA-141 0. 2.89E-03 0. 2.68E-03 1.64E-03 1.80E-09 ~ 1.29E-01
BA-142 1.73E+00 1.78E-03 0. 1.50E-03 1.01E-03 0. 1.09E-01
LA-140 1.58E+00 7.95E-01 0. 0. 0. 5.83E+04 2.11E-01
LA-142 8.07E-02 3.67E-02 Q. 0. 0. 2.68E+02 9.15E-03
CE-141 3.43E+00 2.32E+00 0. 1.08E+00 0. 8.87E+03 2.63E-01
CE-143 6.05E-01 4 4TE*02 0. 1.97E-01 0. 1.67E+04 4.95E-02
CE-144 1.79E+02 7.48E+01 0. 4.43E+01 0. 6.05E+04 9.60E+00
PR-144 1.91E-02 7.88E-03 0. 4 45E-03 0. 2.73E-09 9.65E-04
W-187 9.17E+00 7.68E+00 0. 0. 0. 2.51E+D3 2.69E+00
NP-239 3.56E-02 3.50E-03 0. 1.08E-02 0. 7.12E+02 1.92E-03

Based on 1 uCi/sec release rate of each isotope in discharge flow of 1 cc/sec with no additional dilution




REVISION NO.:

50

PROCEDURE TILE ! i
OFFS|TE DOSE CALCULATION MANUAL (ODCM)

PROCEDURE NO.:

C-200 ST.LUCIE PLANT o
! ]
TABLE L-3 '
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS FOR LIQUID DISCHARGES
PATHWAY - SALT WATER FISH AND SHELLFISH AGE GROUP - TEENAGER
ORGAN DOSE FACTOR  (MREM/HR PER pCi/ML)
NUCLIDE BONE LIVER THYROID KIDNEY LUNG GhLLI | WHOLE BODY
H--3 0. 2.17E-01 2.17E-01 2.74E-01 2.17E-01 2.17E-01 2.17E-01
C-14_ 2.94E+03 2.94E+03 2.94E+03 2.22E+03 2.94E+03 2.94E+03 2.94E+03
NA--24 4.63E-01 4.63E-01 4.63E-01 4.63E-01 4.63E-01 4.63E-01 4.63E-01
P--32 1.27E+07 7.98E+05 0. 0. 0. 1.43E+06 4.93E+05
CR--51 0. 0, 2.54E+00 9.38E-01 5.64E+00 1.07E+03 4.25E+00
MN--54 0. 5.38E+03 0. 1.60E+03 0. 1.65E+04 1.03E+03
MN--56 0. 1.36E+02 0. 1.72E+02 0. 4.32E+03 2.42E+01
FE-55 8.78E+04 3.95E+05 0. 0. 4.57E+05 1.54E+05 1.04E+05
FE-59 6.14E+04 1.46E+05 0. 0. 4.05E+04 4.81E+05 5.55E+04
CO--57 0. 1.08E+02 0. 0. 0. 2.74E+03 1.79E+02
CO--58 0. 6.12E+02 0. 0. 0. 8.26E+03 1.89E+03
CO--60 0. 1.70E+03 0. 0. 0. 2.04E+04 3.88E+03
Ni-63 3.78E+04 2.63E+03_ 0. 0. 0. 5.47E+02 1.27E+03
NI--65 1.54E+02 2.00E+01 0. 0. 0. 5.07E+02 9.11E+00
CU--64 0. 1.64E+02 0. 4.12E+02 0. 1.39E+04 7.69E+01
ZN--65 1.23E+05 3.90E+05 0. 2.61E+05 0. 2.46E+05 1.77E+05
ZN--69 2.61E+02 5.02E+02 0. 3.24E+02 0. 7.50E+01 3.47E+01
BR--82 0. 0. 0. 0. 0. 3.55E+00 3.10E+00
BR--83 0. 0. 0. 0. 0. 7.95E-02 5.52E-02
BR--84 0. 0. 0. 0. 0. 5.61E-07 7.16E-02
BR--85 0 0 0. 0 0. 0. 2.94E-03

Based on 1 pCi/sec release rate of each isotope in discharge flow of 1 cc/sec with no additional dilution




PROCEDURE TITLE:

REVISION NO.:
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE L-3
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS FOR LIQUID DISCHARGES
PATHWAY - sAll_T‘WATER FISH AND SHELLFISH =~ ' AGE GROUP - TEENAGER
ORGAN DOSE FACTOR  (MREM/HR PER uCi/ML)

NUCLIDE BONE LIVER THYROID KIDNEY ~ LUNG ‘GI-LLI WHOLE BODY
RB--86 0. 4.76E+02 0. 0. 0. 9.37E+01 2.22E+02
RB--88 0. 1.37E+00 0. 0. 0. 0. 7.23E-01
RB--89 0. 9.04E-01 0. 0. 0. 0. 6.38E-01
SR--89 5.67E+03 0. 0. 0. 0. 6.15E+02 1.63E+02
SR--90 1.28E+05 0. 0. 0. 0. 2.71E+03 3.17E+04
SR--91 7.18E+01 0. 0. 0. 0. 3.61E+02 3.16E+00
SR--92 2.66E+01 0. 0. 0. 0. 5.25E+02 1.15E+00
Y---90 1.68E+01 0. 0. 0. 1.80E+04 5.23E+04 4.25E-01
Y--91M 4.36E-02 0. 0. 0. 0. 1.28E-01 1.69E-03
Y--91 9.40E+01 0. 0. 0. 0. 3.61E+04 2.51E+00
Y--92 4.06E-01 0. d. 0. 0. 7.10E+03 1.18E-02
Y---93 1.29E+00 0. 0. 0. 0. 4.08E+04 3.55E-02
ZR--95 1.49E+01 4.96E+00 0. 6.16E+00 0. 1.07E+04 3.46E+00
ZR--97 6.72E-01 1.36E-01 0. 2.05E-01 0. '4.20E+04 6.24E-02
NB--95 3.97E+02 2.39E+02 0. 1.88E+02 0. 9.76E+05 1.35E+02
NB--97 2.87E+00 7.24E-01 0. 8.45E-01 0. 2.67E+03 2.64E-01
MO--99 0. 9.74E+01 0. 2.21E+02 0. 2.26E+02 1.85+01
TC-99M 9.87E-03 2.79E-02 0. 4.24E-01 1.37E-02 1.65E+01 3.56E-01
TC-101 1.02E-02 1.47E-02 0. 2.64E-01 7.47E-03 0. 1.44E-01

Based on 1 jiCi/sec release rate of each isotope in discharge flow of 1 cc/sec with no additional dilution




REVISION NO.: PROCEDURE TITLE:
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.;
C-200 ST. LUCIE PLANT
 TABLE L-3
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS FOR LIQUID DISCHARGES
PATHWAY - SALT WATER FISH AND SHELLFISH "AGE GROUP - TEENAGER
ORGAN DOSE FACTOR  (MREM/HR PER pCi/ML)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
RU-103 1.04E+02 0. 0. 3.11E+02 0. 8.13E+03 4 66E+01
RU-105 6.77E+00 0. 0. 8.74E+01 0. 4.14E+03 2.67E+00
RU-106 1.76E+03 0. 0. 2.34E+03 0. 7.98E+04 2.21E+02
AG110 1.19E+03 1.10E+03 0. 2.17E+03 0. 4.51E+05 6.56E+02
SB-124 2.11E+02 3.99E+00 5.11E-01 0. 1.64E+02 5.98E+03 8.35E+01
SB-125 1.68E+02 1.81E+00 1.49E-01 0. 1.75E+04 1.48E+03 3.37E+01
TE 125M 2.36E+02 8.45E+01 6.66E+01 6.72E+02 0. 6.60E+02 3.13E+01
TE 127M 4.18E+02 1.46E+02 1.07E+02 1.70E+03 0. 1.40E+03 5.09E+01
TE-127 9.31E+00 3.28E+00 6.35E+00 2.76E+01 0. 7.52E+02 " 1.99E+00
TE 129M 1.02E+03 3.79E+02 3.27E+02 2.96E+03 0. 3.58E+03 1.61E+02
TE-129 1.94E+00 7.34E-01 1.49E+00 8.14E+00 0. 1.46E+00 4.72E-01
TE 131M 1.07E+02 5,22E+01 8.26E+01 5.20E+02 0. 5.18E+03 4.35E+01
TE-131 1.21E+00 5.08E-01 9.99E-01 5.33E+00 0. 1.82E-01 3.83E-01
TE-132 2.19E+02 1.37E+02 1.46E+02 9.74E+02 0. 4.93E+03 1.30E+02
I--130 3.03E+01 8.95E+01 1.14E+04 1.39E+02 0. 7.67E+01 3.52E+01
I--131 2.23E+02 3.14E+02 9.07E+04 4.08E+02 0. 5.95E+01 1.87E+02
--132 8.11E+00 2.17E+01 2.86E+03 3.46E+01 0. 4.08E+00 7.71E+00
I--133 8.11E+01 1.37E+02 2.50E+04 1.73E+02 0. 9.99E+01 4.24E+01
I--134 4.24E+00 1.15E+01 1.49E+03 1.83E+01 0. 1.00E-02 " 4.12E+00

Based on 1 uCi/sec release rate of each isotopé in discharge flow of 1 cc/sec with no additional dilution




REVISION NO.:

PROCEDURE TITLE:

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST.LUCIE PLANT |
TABLE L-3
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS FOR LIQUID DISCHARGES
PATHWAY - SALT WATER FISH AND SHELLFISH 'AGE GROUP - TEENAGER
ORGAN DOSE FACTOR (MREM/HR FER pCi/ML)

NUCLIDE BONE LIVER THYROID KIDNEY ~ LUNG Gl-LLI WHOLE BODY
I--135 1.77E+01 4,68E+01 6.11E+03 7.43E+01 0. 5.23E+01 1.71E+01
CS-134 6.75E+03 ~ 1.63E+04 0. 4.03E+03 1.97E+03 ~ 1,88E+02 7.60E+03
CS-136 5.46E+02 2.16E+03 0. 1.20E+03 1.65E+02 2.45E+02 1.55E+03
CS-137 8.98E+03 1.21E+04 0. 3.11E+03 1.60E+03 1.61E+02 4.24E+03
CS-138 4,63E+00 9.15E+00 0. 6.73E+00 6.65E6-01 3.90E-05 4.54E+00
BA-139 5.99E+00 4.27E-03 0. 3.99E-03 2.42E-03 1.06E+01 1.75E-01
BA-140 1,75E+03 2.15E+00 0. 5.35E-01 1.44E+00 2.55E+02 1.12E+02
BA-141 0. ' 2.20E-03 0. 2.04E-03 1.25E-03 1.37E-09 9.80E-02
BA-142 1.31E+00 1.35E-03 0. 1.14E-03 7.64E-04 0. 8.26E-02
LA-140 1.67E+00 8.25E-01 0. 0. 0. 4.55E+04 2.18E-01
LA-142 6.14E-02 2.79E-02 0. 0. 0. 2.04E+02 6.95E-03
CE-141 3.51E+00 2.36E+00 0. 8.19E-01 0. 6.38E+03 2.70E-01
CE-143 4.60E-01 3.40E+02 0. 1.50E-01 0. 1.27E+04 3.76E-02
CE-144 2.01E+02 8.25E+01 0. 3.37E+01 0. 4.74E+04 1.07E+01
PR-144 1.45E-02 5.99E-03 0. 3.39E-03 0. 2.08E-09 7.34E-04
W--187 6.98E+00 5.85E+00 0. 0. 0. 1.91E+03 2.05E+00
NP-239 2.71E-02 2.67E-03 0. 8.25E-03 0. 5.43E+02 1.46E-03

Based on 1 uCi/sec release rate of each isotope in discharge flow of 1 cc/sec with ng additional dilution




REVISION NO.: PROCEDURE TITLE:
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 | ST. LUCIE PLANT
| | | TABLE L-4 - l |
ENVIRONMENTAL PATHWAY-DOSE CONVERSION. FACTORS FOR LIQUID DISCHARGES
PATHWAY - SALT WATER FISH AND SHELLFISH ' AGE GROUP - CHILD
ORGAN DOSE FACTOR (MREM/HR PER pCi/ML)
NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H---3 0. 1.81E-01 1.81E-01 1.19E-01 1.81E-01 1.81E-01 1.81E-01
C-14 3.82E+03 3.82E+03 ~ 3.82E+03 9.61E+02 3.82E+03 3.82E+03 3.82E+03
NA--24 2.03E-01 2.03E-01 2.03E-01 2.03E-01 2.03E-01 2.03E-01 2.03E-01
P32 5.53E+06 3.47E+05 0. 0. 0. 6.22E+05 2.14E+05
CR--51 0. 0. 1.12E+00 4.13E-01 2.48E+00 4.70E+02 1.87E+00
MN--54 0. 2.34E+03 0. 6.95E+02 0. 7.15E+03 4 46E+02
MN--56 0. 5.88E+01 0. 7.46E+01 0. 1.88E+03 1.05E+01
FE--55 3.87E+04 1.74E+05 0. 0. 2.02E+05 6.81E+04 4 58E+04
FE--59 2.71E+04 6.43E+04 0. 0. 1.79E+04 2.12E+05 2.45E+04
CO--57 0. 4.78E+01 0. 0. 0. 1.21E+03 7.94E+01
CO--58 0. 5.05E+02 . 0. 0. 3.00E+03 1.52E+03
CO--60 0. 1.41E+03 0. 0. 0. 7.80E+03 4 23E+03
Ni-63 1.66E+04 1.15E+03 0. 0. 0. 2.39E+02 5.55E+02
NI--65 6.73E+01 8.74E+00 0. 0. 0. 2.22E+02 3.98E+00
CU--64 0. 7.15E+01 d. 1.80E+02 0. 6.09E+03 3.36E+01
ZN--65 5.47E+04 1.74E+05 0. 1.16E+05 0. 1.09E+05 7.86E+04
ZN--69 1.16E+02 2.23E+02 0. 1.44E+02 0. 3.34E+01 1.55E+01
BR--82 0. 0. 0. 0. 0. 1.59E+00 1.39E+00
BR-83 0. 0. 0. 0. 0. 3.55E-02 2.47E-02
BR--84 0. 0. 0. 0. 0. 2.51E-07 3.20E-02
BR--85 0 0 0. 0 0. 0. 1.31E-03

Based on 1 uCi/sec release rate of each isotope in discharge flow of 1 cc/sec with no additional dilution




REVISION NO.: PROCEDURE TITLE: '
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
\ TABLE L-4
ENVIRONM NTAL PATHWAY-DOSE CONVERSION FACTORS FOR LIQUID DISCHARGES
PATHWAY - SALT WATER FISH AND SHELLFISH ' AGE GROUP - CHILD
ORGAN DOSE FACTOR  (MREM/HR PER pCi/ML)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
RB--86 0. 2.08E+02 0. 0. 0. 4.09E+01 9.68E+01
RB--88 0. ‘ 5.96E-01 0. 0. 0. 0. 3.16E-01
RB--89 0. 3.95E-01 0. 0. 0. 0. 2.78E-01
SR--89 7,53E+03 0. 0. 0. 0. 2.81E+02 2.16E+02
SR~90 9.39E+04 0, 0. 0. 0. 1.25E+03 2.38E+04
SR--91 3.18E+01 0. 0. 0. 0. 1.60E+02 1.40E+00
SR--92 1.18E+01 0. 0. 0. 0. 2.33E+02 5.08E-01
Y---90 9.00E+00 0. 0. 0. 0. 2.57E+04 2.42E-01
Y--91M 1.95E-02 0. 0. 0. 0. 5.71E-02 7. 55E-04
Y---91 1.25E+02 0. 0. 0. 0. 1.66E+04 3.34E+00
Y---92 1.81E-01 0. 0. 0. 0. 3.16E+03 5.28E-03
Y---93 5.73E-01 0. 0. 0. 0. 1.82E+04 1.58E-02
ZR--95 1.80E+01 4.19E+00 0. 2.67E+00 0. 4.33E+03 3.81E+00
ZR--97 2.91E-01 5.87E-02 0. 8.86E-02 0. 1.82E+04 2.70E-02
NB--95 4.61E+02 1.97E+02 0. 8.11E+01 0. 3.41E+05 1.45E+02
NB--97 1.24E+00 |  3.12E-01 0. 3.64E-01 0. 1.15E+03 1.14E-01
MO--99 0. , 4.23E+01 0. 9.59E+01 0. 9.81E+01 8.05E+00
TC-99M 4.34E-03 1.23E-02 0. 1.86E-01 6.01E-03 7.26E+00 1.57E-01
TC-101 4.47E-03 6.45E-03 0. 1.16E-01 3.29E-03 0. 6.33E-02

Based on 1 uCi/sec release rate of each isotope in discharge flow of 1 cc/sec with no additional dilution




REVISION NO.:

: PROCEDURE TITLE:

f

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE L-4
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS FOR LIQUID DISCHARGES
PATHWAY - SALT WATER FISH AND SHELLFISH AGE GROUP - CHILD
ORGAN DOSE FACTOR  (MREM/HR PER pCi/ML)

NUCLIDE BONE LIVER | THYROID KIDNEY LUNG GI-LLI WHOLE BODY
RU-103 1.33E+02 0. 0. 1.39E+02 0. 3.50E+03 5.38E+01
RU-105 3.03E+00 0. 0. 3.91E+01 0. 1.85E+03 1.19E+00
RU-106 2.34E+03 0. 0. 1.05E+03 0. 3.63E+04 2.91E+02
AG110 5.18E+02 4 80E+02 0. 9.43E+02 0. 1.96E+05 2.85E+02
SB-124 " 9.13E+01  1.72E+00 2.21E-01 0. ' 7.08E+01 2.58E+03 3.61E+01
SB-125 7.24E+01 7.80E-01 6.43E-02 0. 7.57E+03 6.40E+02 1.46E+01
TE 125M 3.11E+02 8.43E+01 8.73E+01 2.97E+02 0. 3.00E+02 4.15E+01
TE 127M 1.85E+02 6.47E+01 4.72E+01 7.50E+02 0. 6.19E+02 2.25E+01
TE-127 1.23E+01 3.27E+00 8.46E+00 1.22E+01 0. 5.24E+4-02 2.63E+00
TE129M 1.35E+03 3.77E+02 4.31E+02 1.31E+03 0. 1.63E+03 2.09E+02
TE-129 8.59E-01 3.25E-01 6.58E-01 3.60E+00 0. 6.47E-01 2.09E-01
TE131M 4.75E+01 2.31E+01 3.66E+01 2.34E+02 0. 2.29E+03 1.93E+01
TE-131 5.38E-01 2.25E-01 4.42E-01 2.36E+00 0. 8.05E-02 1.70E-01
TE-132 2.78E+02 1.23E+02 1.81E+02 4.31E+02 0. 2.15E+03 1.48E+02
I--130 1.33E+01 3.94E+01 5.01E+03 6.12E+01 0. 3.38E+01 1.55E+01
1--131 2.87E+02 2.94E+092 9.55F+04 1.79E+02 0. 2.51E+01 2.22E+02
[--132 3.57E+0D 9.55E+00 | 1.26E+03 1.52E+01 0. 1.79E+00 3.39E+00
--133 1.05E+02 - 1.30E+02 3.13E+04 7.61E+01 0. 5.26E+01 5.10E+01
[--134 1.86E+00 5.06E+00 6.58E+02 8.07E+00 0. 4.41E-08 1.81E+00

Based on 1 uCi/sec release rate of each isotope in discharge flow of 1 cc/sec with no additional dilution




REVISION NO.:

PROCEDUREiTlTLE:

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE L-4 |
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS FOR LIQUID DISCHARGES
PATHWAY - SALT WATER FISH AND SHELLFISH =~ AGE GROUP - CHILD
ORGAN DOSE FACTOR  (MREM/HR PER pCi/ML)
NUCLIDE BONE LIVER . THYROID KIDNEY LUNG GI-LLI WHOLE BODY
l--135 7.79E+00 2.06E+01 2.69E+03 3.27E+01 0. 2.30E+01 7.54E+00
CS-134 8.14E+03 1.37E+04 0. 1.75E+03 1.52E+03 - 7.42E+01 2.92E+03
CS-136 2.37E+02 9.34E+02 0. 5.20E+02 7.13E+01 1.06E+02 6.73E+02
CS-137 1.13E+04 1.10E+04 0. 1.35E+03 1.29E+03 6.69E+01 1,64E+03
CS-138 2.01E+00 3.96E+00 0. 2.92E+00 2.88E-01 1.89E-05 1.97E+00
BA-139 2.65E+00 1.89E-03 0. 1.77E-03 1.07E-03 4.69E+00 7.75E-02
BA-140 2.25E+03 1.98E+00 0. 2.37E-01 1.18E+00 1.15E+02 1.32E+02
BA-141 0. 0.71E-04 0. 9.03E-04 5.51E-04 6,06E-10 4.34E-02
BA-142 5.81E-01 5.98E-04 0. 5.05E-04 3.38E-04 0. 3.66E-02
LA-140 2.16E+00 7.52E-01 0. 0. 0. 2.14E+04 2.54E-01
LA-142 2.74E-02 1.24E-02 0. 0. 0. 9.09E+01 3.10E-03
CE-141 4.67E+00 2.34E+00 0. 3.66E-01 0. 2.93E+03 3.48E-01
CE-143 2.05E-01 1.52E+02 0. 6.69E-02 0. 5.67E+03 1.68E-02
CE-144 2.66E+02 8.33E+01 0. 1.50E+01 0. 2.16E+04 1.42E+01
PR-144 6.46E-03 2.67E-03 0. 1.51E-03 0. 9.26E-10 3.27E-04
W--187 3.03E+00 2.54E+00 0. 0. 0. 8.31E+02 8.90E-01
NP-239 1.18E-02 1.16E-03 0. 3.58E-03 0. 2.36E+02 6.34E-04
[ [}

Based on 1 uCi/sec release rate of each isotope in discharge flow of 1 ce/sec with no additional dilution




REVISION NO.: PROCEDURE TITLE: PAG
50 OFFSITE DOSE CALCULATION MANUAL (ODCM) |
PROCEDURE NO.:
C-200 ~ ST. LUCIE PLANT-
TABLE G-1

EFFLUENT CONCENTRATION LIMITS IN AIR IN UNRESTRICTED AREAS

- NOTE
If-a nuclideis not listed below, refer to 10 CFR Part 20, Appendix B, Table 2
Effluent Concentrations Celumn 1 and use the most conservative ECL
listed for the nuclide.

Nuclide- | ECL (uCi/ml) Nuclide ECL (uCi/ml) Nuclide ECL (1Ci/ml)
Ar-41 1E-8 Co-57 -9 E=10 Sb-124 3 E-10
Kr-83m 5E-5 Co-58 1E-9 Sb-125 7 E-10
Kr-85m 1E-7 Fe-59 5 E-10 Te=125m 1E-9
Kr-85 7E-7 Co-60- 5E-11 Te-127m 4E-10
Kr-87 2E-8 Zn-65 -4 E-10 Te-129m 3 E-10 14
Kr-88 9E-9 Rb-86 1E-9 1-130 3E-9
Kr-89 None Rb-88 9E-8 1-134 2 E-10 1+
Kr-90 1 None Sr-89 2 E-10 -132 2E-8
Xe-131m 2E-6 Sr-90 6 E-12 1-133 1E-9
Xe-133m 6 E-7 Y-91 2 E-10 1134 6 E-8
Xe-133 5E-7 Zr-95 4 E-10 1-135 6 E-9
Xe-135m 4E-8 Nb-95 2 E-9 Cs-134 2 E-10
Xe-135 7E-8 Ru-103 9E-10 Cs-136 9 E-10
Xe-137 None- Ru-106 2 E-11 Cs-137 2 E-10
Xe-138 2 E-8 Ag-110 1E-10 Ba-140 2E-

H-3 1E-7 Sn-113 8 E-10 La-140 2E-9

P-32 1E-9. In-113m- 2 E-7 Ce-141 8 E-10 T
Cr-51 3E-8 Sn-123 2 E-10 Ce-144 2 E-11

Mn-54 1E-9 Sn-126 8-E-11




REVISION NO.:
50

PROCEDURE NO.:
C-200

PROCEDURE TITLE:

OFFSITE DOSE CALCULATION MANUAL (ODCM)

ST. LUCIE PLANT

TABLE G-2

DOSE FACTORS FOR NOBLE GASES*

TOTAL BODY SKIN GAMMA AIR BETA AIR
, DOSE FACTOR DOSE FACTOR DOSE FACTOR DOSE FACTOR
RADIONUCLIDE < L T N,
(mremlyr per uCi/m®) (mrem/yr per uCi/m®) (mrad/yr per pCi/m®) . (mrad/yr per nGi/m®)

Kr-83m ' 7.56E-02** | e ' 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 1.47E+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 il 2.94E+02 3.06E+02 3.53E+02 ' 1.05E+03
Xe-135m 1 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+D3
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
Ar-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03

*  The listed dose factors are for radionuclides T.hat may be detected in gaseous effluents.

w7 BEE-02 = 7.56 X 1072




REVISION NO.: PROC;EDURE TITLE: ‘ *
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 . ST. LUCIE PLANT
TABLE G-3
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS P () FOR GA§EOU§ QISCHABGE
PATHWAY - GROUND PLANE DEPOSITION AGE GROUP - INFANT

ORGAN DOSE FACTOR (SQ. METER - MREM/YR PER nCi/Sec)

NUCLIDE WHOLE BODY
H-3 0.

CR-51 6.68E+06
MN-54 1.10E+09
FE-59 3.92E+08
CO-57 1.64E+08
CO-58 5.27E+08
CO-60 4.40E+09
ZN-65 6.87E+08
'RB-86 1.29E+07
SR-89 3.07E+04
SR-90 5.94E+05
Y-91 1.53E+06
ZR-95 6.94E+08
NB-95 1.95E+08
RU-103 1.57E+08
RU-106 2.99E+08
AG-110 3.18E+09

Based on 1 uCi/sec release rate of each isotope in and a Value of 1. for X/Q, depleted X/Q and Relative Deposition




REVISION NO.: v PROCEDUR‘E TITLE: !
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
| TABLE G-3 o
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS P (I) FOR GASEOUS DISCHARGES
‘ PATHWAY - GROUND PLANE DEPOSITION AGE GROUP - INFANT

ORGAN DOSE FACTOR  (SQ. METER - MREM/YR PER uCi/Sec)

NUCLIDE WHOLE BODY
SN-126 4.80E+09
SB-124 8.42E+08
SB-125 7.56E+08
TE-125M 2.19E+06
TE-127M 1.15E+06
TE-129M 5.49E+07
1-130 7.90E+06
[-131 2 46E+07
1132 1.78E+06
1-133 3.54E+06
1-134 6.43E+05
-135 3.66E+06
CS-134 2.82E+09
CS-136 2.13E+08
CS-137 1.15E+09
BA-140 2.39E+08
CE-141 1.95E+07
CE-144 9.52E+07

Based on 1 pCi/sec release rate of each isotope in and a Value of 1. for X/Q, depleted X/Q and Relative Deposition




REVISION NO.: PROCE‘DURE TITLé—‘::
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE G-4 |
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R (I) FOR GASEQUS DISCHARGES
PATHWAY - GROUND PLANE DEPOSITION AGE GROUP - CHILD - TEEN-:ADULT & INFANT

ORGAN DOSE FACTOR  (SQ. METER - MREM/YR PER pCi/Sec)

NUCLIDE WHOLE BODY
H-3 0.

C-14 0

CR-51 4.68E+06
MN-54 1.38E+09
FE-59 2.75E+08
CO-57 1.89E+08
CO-58 3.80E+08
CO-60 2.15E+10
ZN-65 7.43E+08
RB-86 9.01E+06
SR-89 2 17E+04
SR-90 5.35E+06
Y-91 1.08E+06
ZR-95 5.01E+08
NB-95 1.36E+08
RU-103 1.10E+08
RU-106 4 19E+08
AG-110 3.58E+09

Based on 1 uCi/sec release rate of each isotope in and a Value qf 1. for X/Q, depleted X/Q and Relative Deposition




REVISION NO.: PROCEDURE TITLE: |
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 , ST. LUCIE PLANT
, TABLE G-4 |
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R () FOR GASEOUS DISCHARGES
PATHWAY - GROUND PLANE DEPOSITION AGE GROUP - CHILD - TEEN-ADULT & INFANT

ORGAN DOSE FACTOR  (SQ. METER - MREM/YR PER nCi/Sec)

NUCLIDE WHOLE BODY
SN-126 5.16E+10
SB-124 5.98E+08
SB-125 2.30E+09
TE-125M 1.55E+06
TE-127M 8.79E+05
TE-129M 3.85E+07
I-130 5,53E+D6
131 1.72E+07
-132 1.25E+06
-133 2 48E+06
-134 4 50E+05
I-185 2.56E+06
CS-134 6.99E+09
CS-136 1.49E+08
CS-137 1.03E+10
BA-140 1.68E+08
CE-141 1.37E+07
CE-144 1.13E+08

Based on 1 uCilsec release rate of each isotope in and a Value of 1. for X/Q, depleted X/Q and Relative Deposition




PROCEDURE TITLE:

REVISION NO.: ' PAQ
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE G-5
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(I)IP(I) FOR GASEOUS DISCHARGES
PATHWAY - INHALATION AGE GROUP - INFANT
ORGAN DOSE FACTOR  (MREM/YR PER uCi/Cu Meter)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H-3 0. 4.30E+02 4.30E+02 1.88E+02 4.30E+02 4.30E+02 4.30E+02
C-14 5.04E+03 4.28E+03 4.28E+03 5.98E+02 4.28E+03 4.28E+03 4 28E+03
P-32 2.31E+05 1.35E+04 0. 0. 0. 1.51E+04 8.78E+03
CR-51 0. 0. 1.40E+01 3.99E+00 2.52E+03 5.81E+02 1.75E+01
MN-54 0. 6.93E+03 0. 1.72E+03 2.45E+05 1.35E+04 1.10E+03
FE-59 2.06E+03 4 86E+06 0. 0. 1.78E+05  3.20E+04 1.85E+03
CO-57 0. 1.21E+02 0. 0. 6.47E+04 5.50E+03 1.18E+02
CO-58 0. 1.18E+02 0. 0. 8.79E+05 1.21E+04 1.68E+02
CO-60 0. 8.40E+02 0. 0. 5.57E+06 3.28E+04 1.17E+03
ZN-65 5.67E+03 1.81E+04 0. 1.21E+04 1.53E+05 '9.35E+03 8.15E+03
RB-86 0. 2.37E+04 0. 0. 0. 2.91E+03 1.03E+04
SR-89 4.31E+04 0. 0. 0. 2.31E+06 6.80E+04 1.24E+03
SR-90 1.32E+07 0. 0. 0. 1.53E+07 1.39E+05 8.06E+05
Y-91 5.98E+04 0. 0. 0. 2.63E+06 7.17E+04 1.60E+03
ZR-95 1.08E+04 2.73E+03 0. 9.48E+03 1.81E+06 1.41E+04 1.95E+03
NB-95 1128E+03 5.75E+02 0. 1.35E+03 4.77E+05 1.21E+04 3.37E+02
RU-103 1.69E+02 0. 0. 1.02E+03 5.66E+05 1.58E+04 5.85E+01
RU-106 9.31E+03 0. 0. 2.34E+04 1.50E+07 1.76E+05 1.14E+03
AG-110 1.89E+03 1.75E+03 0. 3.44E+03 8.12E+05 5.29E+04 1.04E+03

Based on 1 uCi/sec release rate of each isofope in and a Value of 1. for X/Q, depleted X/Q and Relative Deposition




REVISION NO.: PROCEDURE TITLE:| PAG
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE G-5
ENVIRONME L PATHWAY-DOSE CONVERSION FACTORS R(I)/P(l) FOR GASEOUS DISCHARG_
PATHWAY - INHALATION AGE GROUP - INFANT
ORGAN DOSE FACTOR (MREM/YR PER pCi/Cu Meter)
NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
SN-123 3.11E+04 6.45E+02 6.45E+02 0. 3.61E+06 5.99E+04  1.02E+03
SN-126 2.21E+05 5.85E+03 1.72E+03 0. 1.64E+06 2.23E+04 8.40E+03
SB-124 5.46E+03 1.03E+02 1.32E+01 0. 4 34E+05 7.11E+04 2.17E+03
SB-125 1.16E+04 1.25E+02 1.03E+01 0. 3.85E+05 1.76E+04 2.32E+03
TE-125M 4 54E+02 1.95E+02 1.563E+02 2.17E+03 4.96E+05 1.36E+04 6.16E+01
TE-127M 2.21E+03 9.83E+02 5.75E+02 8.01E+03 1.68E+05 2.62E+04 2.74E+02
TE-129M 1.32E+03 5.80E+02 5.08E+02 6.40E+03 1.83E+06 7.32E+04 2.06E+02
[-130 8.02E+02 2.35E+03 3.05E+05 3.65E+03 0. 1.35E+03 9.25E+02
1-131 3.63E+04 4 27E+04 1.41E+07 1.07E+04 0. 1.07E+03 2.51E+04
1-132 2.03E+02 5.70E+02 7.67E+04 9.09E+02 0. 7.11E+01 2.03E+02
1-133 1.34E+04 1.93E+04 4 66E+06 4 55E+03 0. 2.28E+03 5.87E+03
I-134 1.13E+02 3.02E+02 4.02E+04 4.82E+02 0. 1.76E-01 1.08E+02
[-135 4.70E+02 1.22E+03  1.64E+05 1.95E+03 0. 9.18E+02 4.51E+02
CS-134 4.80E+05 8.25E+05 0. 5.04E+04 1.01E+05 1.37E+03 7.32E+04
CS-136 6.85E+03 2.56E+04 0. 1.50E+04 2.10E+03 2.04E+03 1,95E+04
CS-137 6.86E+05 7.31E+05 0. 3.89E+04 9.45E+04 1.32E+03 4 41E+04
BA-140 5.70E+03 4.27E+00 0. 2.93E+00 1.64E+06 3.88E+03 2.95E+02
CE-141 2.52E+03 1, 55E+03 0. 1.10E+03 5.24E+05 2.06E+04 1.81E+02
CE-144 4 68E+05 1.82E+05 0. 1.48E+05 1.27E+07 1.61E+05 2.49E+04

Based on 1 uCi/sec release rate of each isotope in and a Value of 1. for X/Q, depleted X/Q and Relative Deposition




)

REVISION NO.: PROCEDURE TITLE: k
50 OFFSITE DOSE CALCULATION MANUAL (ODCM L
PROCEDURE NO.: F | ! ) 175 of 231 -
C-200 . ST.LUCIEPLANT
1 1 ! t
TABLE G-6
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l)/P(l) FOR GASEOUS DISCHARGES
PATHWAY - COWS MILK (CONTAMINATED FORAGE) AGE GROUP - INFANT
ORGAN DOSE FACTOR  (SQ. METER - MREM/YR PER pi/Sec)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H-3 0. 2.37E+03 2.37E+03 1.04E+03 2.37E+03 2.37E+03 2.37E+03
C-14 6.55E+05 6.55E+05 6.55E+05 7.55E+04, 6.55E+05 6.55E+05 6.55E+05
P-32 1.82E+10 1.14E+09 0. 0. 0. 2.05E+09 7.05E+08
CR-51 0. 0. 1.82E+04 6.72E+03 4.04E+04 7,66E+06 3.05E+04
MN-54 0. 8.96E+06 0. 2.67E+06 0. _ 2. 74E+07 1.71E+06
FE-59 3.17E+07 7.52E+07 0. 0. 2.09E+07 2.48E+08 2.86E+07
CO-57 0. 1.36E+06 0. 0. 0. 3.46E+07 2.27E+06
CO-58 0. 2.55E+07 0. 0. 0. 6.60E+07 6.24E+07
CO-60 0. 8.73E+07 0. 0. 0. 2.16E+08 2.09E+08
ZN-65 1.46E+09 _ 4.65E+09 0. 3.11E+09 0. 2.93E+09 2.10E+09
RB-86 0. 2.77E+09 0. 0. 0. - 5.45E+08 1.29E+09
SR-89 1.47E+10 0. 0. 0. 0. '2.75E+08 4.22E+08
SR-90 1.65E+11 0. 0. 0. 0. 1.61E+09 4.21E+10
Y-91 8.12E+04 0. 0. 0. 0. 5.37E+06 2.16E+03
ZR-95 2.12E+05 9.41E+04 0. 1.86E+04 0. 7 ATE+07 5.56E+04
NB-95 5.49E+08 2.47E+05 0. 4 84E+04 0. 1.98E+08 1,45E+05
RU-103 8.30E+03 0. 0. 4.16E+03 0. 1,04E+05 2.86E+03
RU-106 2.01E+05 0. 0. 4.20E+04 0. 1.56E+06 2.46E+04
AG-110 6.21E+07 5.75E+07 0. 1.13E+08 0. 2,35E+10 3.42E+07

Based on 1 pCi/sec release rate of each isotope in and a Value of 1. for X/Q, depleted X/Q and Relative Deposition

Note: The units for C-14 and H-3 are (MREM/YR Per pCi/Cu. Meter)




REVISION NO.: ) PROCEDURE TITLE:
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 | ST. LUCIE PLANT
TABLE G-6 , ‘
ENVIRONMENTAL;PATHWAY-DOSE CONVERSION FACTORS R(l)/P(l) FOR GASEOUS DISCHARGES
PATHWAY - COWS MILK (CONTAMINATED FORAGE) AGE GROUP - INFANT
ORGAN DOSE FACTOR (SQ. METER - MREM/YR PER pCi/Sec)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG - GLLLI WHOLE BODY -
SN-126 1.75E+09 3.48E+07 1.01E+07 0. 4.97E+06 1.16E+09 5.25E+07
SB-124 2.75E+07 5.19E+05 6.64E+04 0. 2.13E+07 7.78E+08 1.09E+07
SB-125 3.59E+07 3.27E+06 2.93E+06 3.96E+06 2.83E+09 2.43E+08 6.62E+06
TE-125M 1.57E+08 5.30E+07 5.18E+07 7.05E+07 0. 7.57E+07 2.10E+07
TE-127M 5.54E+07 1.93E+07 1.79E+07 2.00E+08 0. 3.24E+08 7.38E+06
TE-129M 5.87E+08 2.02E+08 2.21E+08 2.70E+08 0. 3.54E+08 8.95E+07
[-130 4 54E+05 1.35E+06 1.71E+08 2.09E+06 0. 1.15E+06 5.29E+05
[-131 2.59E+09 3.09E+09 9.94E+11 7.24E+08 0. 1.16E+08 1.81E+09
1-132 1.78E-01 4.76E-01 6.26E+01 7.58E-01 0. 8.93E-02 1.69E-01
1-133 3.75E+07 5.48E+07 1.30E+10 1.29E+07 0. 0.74E+06 1.66E+07
I-134 0. 0. 1.06E-09 0. 0. 0. 0.
1-135 1,49E+04 " 3.94E+04 5.15E+06 6.26E+04 8.07E-02 4.41E+04 1.44E+04
CS-134 4.43E+10 7.97E+10 0. 4 65E+09 9.12E+09 1.90E+08 6.75E+09
CS-136 2.78E+08 1.10E+09 0. 6.11E+08 8.37E+07 1.25E+08 7.90E+08
CS-137 6.44E+10 - 7.21E+10 0. 3.66E+09 8.69E+09 1.86E+08 4.14E+09
BA-140 2 45E+08 2.4TE+05 0. 1.22E+04 1.51E+05 8.13E+06 1.27E+07
CE-141 2.65E+05 1.62E+05 0. 9.72E+03 0. 7.87E+07 1.90E+04
CE-144 2.10E+07 8.29E+06 0. 5.67E+05 0. 8.66E+08 1.13E+06

Based on 1 uCi/sec release rate of each isotope in and a Value of 1. for X/Q, depleted X/Q and Relative Deposition

Note: The units for C-14 and H-3 are (MREM/YR Per uCi/Cu. Meter)




REVISION NO.: PROCEDURE TllTLE: 1
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 | ST. LUCIE PLANT |
: ‘ -
TABLE G-7
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l)/P(l) FOR GASEQUS DISCHARGES
PATHWAY GOATS MILK (CONTAMINATED FORAGE) ' AGE GROUP - INFANT
ORGAN DOSE FACTOR (SQ. METER - MREM/YR PER uCl/Sec)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI “WHOLE BODY
H-3 0. 4.84E+03 4.84E+03 2.11E+03 4.84E+03 4.84E+03 |  4.84E+03
C-14 6.55E+05 6.55E+05 6.55E+05 7.75E+04 6.55E+05 6.55E+05  6.55E+05
P-32 2.19E+10 1.37E+09 0. 0. 0. 2.46E+09 8.46E+08
CR-51 0. 0. ' 2.19E+03 8.07E+02 4 85E+03 9.19E+05 3.66E+03
MN-54 0. 1.08E+06 0. 3.20E+05 0. 3.29E+06 2.05E+05
FE-59 4.12E+05 9.78E+05 0. 0. 2.72E+05 3.23E+06 3.72E+05
CO-57 0. ' 1.64E+05 0. 0. 0. 4.15E+06 2.72E+05
CO-58 0. 3.06E+06 0. 0. 0. 7.92E+06 7.49E+06
CO-60 0. 1.05E+07 0. 0. 0. 2.59E+07 2.51E+07
ZN-65 1.76E+08 5.57E+08 0. 3.73E+08 0. 3.51E+08 2.52E+08
RB-86 0. 3.32E+08 0. 0. 0. 6.54E+07 1.55E+08
SR-89 3.09E+10 0. 0. 0. 0. 5.77E+08 8.87E+08
SR-90 3.46E+11 0. 0. 0. 0. 3.35E+09 8.83E+10
Y-91 9.74E+03 0. 0. 0. 0. 6.45E+05 2.60E+02
ZR-95 2.54E+04 1.13E+04 0. 2.23E+03 0. 8.95E+06 6.67E+03
NB-95 6.59E+04 2.97E+04 0. 5.81E+03 0. 2.37E+07 1.75E+04
RU-103 9.96E+02 0. 0. 4.99E+02 0. 1.24E+04 3.43E+02
RU-106 2 41E+04 0. 0. 5.04E+03 0. 1.87E+05 2.96E+03
AG-110 7.45E+06 6.90E+06 0. 1.36E+07 0. 2.81E+09 4.10E+06

Based on 1 pCi/sec release rate of each isotope in and a Value of 1. for X/Q, depfeted X/Q and Relative Deposition

Note: The units for C-14 and H-3 are (MREM/YR Per nCi/Cu. Meter)




REVISION NO.: PROCEDURE TITLE: : y PAG
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE G-7 |
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R{l)/P{!) FOR GASEOUS DISCHARGES
PATHWAY - GOATS MILK (CONTAMINATED FORAGE) AGE GROUP - INFANT
ORGAN DOSE FACTOR  (SQ. METER - MREM/YR PER puCi/Sec)
NUCLIDE BONE LIVER THYROID KIDNEY LUNG Gl-LLI WHOLE BODY
SN-126 2.10E+08 4.17E+06 1.22E+06 0. 5.97E+05 1.40E+08 6.30E+06
SB-124 3.30E+06 6.22E+04 7.97E+03 0. 2.56E+06 9.33E+07 1.30E+06
SB-125 4.31E+06 3.92E+05 |  3.52E+05 4.76E+05 3.40E+08 2.92E+07 ~ 7.94E+05
TE-125M 1.89E+07 6.36E+06 6.21E+06 8.46E+06 0. 9.09E+06 2.52E+06
TE-127M 6.64E+06 2.31E+06 2.15E+06 2.40E+07 0. 3.88E+07 8.85E+05
TE-129M 7.05E+07 2.42E+07 2.66E+07 3.23E+07 0. 4,25E+07 1.07E+07
1-130 5.45E+05 1.61E+06 2.05E+08 2.51E+06 0. 1.38E+06 6.35E+05
I-131 3.11E+09 3.70E+09 1.19E+12 9.28E+08 0. 1.39E+08 2.17E+09
I-132 2.13E-01 5.71E-01 7.51E+01 9.10E-01 0. 1.07E-01 2.03E-01
-133 4,50E+07 6.57E+07 1.55E+10 1.55E+07 0. 1.17E+07 1.99E+07
l-134 0. 0. 1.27E-09 0. 0. 0. ' 0.
-135 1.79E+04 4.72E+04 6.18E+06 7.51E+04 2.42E-01 5.29E+04 1.73E+04
CS-134 1.33E+11 2.39E+11 0. 1.39E+10 2.74E+10 5.69E+08 2.02E+10
CS-136 8.34E+08 3.29E+09 0. 1.83E+09 2.51E+08 3.74E+08 2.37E+09
CS-137 1.93E+11 2.16E+11 0. 1.10E+10 2.61E+10 5.50E+08 1.24E+10
BA-140 2.95E+07 2.96E+04 0. 1.47E+403 1.81E+04 ' 9.76E+05 1.52E+06
CE-141 3.17E+04 1.95E+04 0. 1.17E+03 0. ' 9.44+06 2.28E+03
CE-144 2.52E+06 9.95E+05 0. 6.80E+04 0. 1.04E+08 1.36E+05

Based on 1 uCi/sec release rate of each isotope in and a Value of 1. for X/Q, depleted X/Q and Relative Deposition

Note: The units for C-14 and H-3 are (MREM/YR Per uCi/Cu. Meter)




REVISION NO.:

PROCEDURE TITLE.

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE G-8
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
T PATHWAY - INHALATION AGE GRouP CHILD
ORGAN DOSE FACTOR (MREM/YR PER uCl/CU METER)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H-—-3 0. 7.51E+02 7.51E+02 4.96E+02 7.51E+02 7.51E+02 7.51E+02
C-14 6.25E+03 6.25E+03 6.25E+03 1.58E+03 6.25E+03 6.25E+03 6.25E+03
P---32 6.11E+05 3.57E+04 0. 0. 0. 4.00E+04 2.32E+04
CR--51 0. 0. 2.75E+01 1.06E+01 6.66E+03 1.54E+03 4.63E+01
MN--54 0. 1.83E+04 0. 4 55E+03 6.48E+05 3.58E+04 2.91E+03
FE--59 5.44E+03 1.28E+07 0. 0. 4.70E+05 8.70E+04 4.88E+03
CO--57 0. 3.20E+02 0. 0. 1.71E+05 1.45E+04 3.10E+02
CO--58 0. 1.52E+02 0. 0. 1.13E+06 3.62E+04 2.68E+02
CO--60 0. 1.07E+03 0. 0. 6.92E+06 9.36E+04 1.88E+03
ZN--65 1.50E+04 4.77E+04 0. 3.19E+04 4.03E+05 2.47E+04 2.15E+04
RB--86 0. 6.25E+04 0. 0. 0. 7.70E+03 2.73E+04
SR--89 5.37E+04 0. 0. 0. 2.24E+06 1.69E+05 1.54E+03
SR--90 1.64E+07 0. 0. 0. 1.48E+07 3.45E+05 9.99E+05
Y-—--91 7.44E+04 0. 0. 0. 2. 55E+06 1.78E+05 1.98E+03
ZR--95 " 1.41E+04 3.28E+03 0. 2.51E+04 2.12E+06 5.74E+04 2.98E+03
NB--95 1.70E+03 7.25E+02 0. 3.58E+03 5.85E+05 3.32E+04 5.33E+02
RU-103 2.16E+02 0. 0. 2.70E+03 6.33E+05 4.22E+04 8.73E+01
RU-106 1.15E+04 0. 0. 6.18E+04 1.45E+07 4.37E+05 1.44E+03
AG110 5.00E+03 4 63E+03 0. 9.10E+03 2.15E+06 1.40E+05 2.75E+03

Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition




REVISION NO.: PROCEDURE TITLE: !
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.: :
C-200 ST. LUCIE PLANT
' !
TABLE G-8
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - INHALATION AGE GROUP - GHILD '
ORGAN DOSE FACTOR (MREM/YR PER pCi/E‘:%U. METER)
| .

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI “WHOLE BODY
SN-123 3.85E+04 6.44E+02 6.81E+02 0. 3.50E+06 1.49E+05 1.27E+03
SN-126 5.85E+05 1.55E+04 4 55E+03 0. 4.33E+06 5.88E+04 2.22E+04
SB-124 1.44E+04 2.72E+02 3.49E+01 0. 1.15E+06 1.88E+05 5.74E+03
SB-125 3.06E+04 3.30E+02 2.72E+01 0. 1.02E+06 4.66E+04 6.14E+03
TE 125M 5.62E+02 1.94E+02 1.61E+02 5.74E+03 4.81E+05 3.38E+04 7.62E+01
TE 127M 5.85E+03 2 60E+03 {.52E+03 2.12E+04 4.44E+05 6.92E+04 7.25E+02
TE 129M 1.64E+03 ' 5.85E+02 5.40E+02 1.69E+04 1.80E+06 1.82E+05 2.60E+02
1--130 2.12E+03 6.22E+03 8.07E+05 9.66E+03 0. 3.56E+03 2.45E+03
131 4 55E+04 4 63E+04 1.54E+07 2.84E+04 0. 2.65E+03 3.50E+04
I--132 5.37E+02 1.51E+03 2.03E+05 2.40E+03 0. 1.88E+02 5.37E+02
1--133 1.68E+04 2.05E+04 5.03E+06 1.20E+04 0. 5.55E+03 8.03E+03
[--134 2.98E+02 7.99E+02 1.06E+05 1.27E+03 0. 4.66E-01 © 2.85E+02
--135 1.24E+03 3.23E+03 4 33E+05 5.14E+03 0. 2.43E+03 1.19E+03
CS-134 6.22E+05 9.95E+05 0. 1.33E+05 1.19E+05 3.77E+03 2.23E+05
CS-136 1.81E+04 6.77E+04 0. 3.96E+04 5.55E+03 5.40E+03 5.14E+04
CS-137 8.66E+05 7.99E+05 0. 1.03E+05 1.00E+05 3.41E403 1.25E+05
BA-140 7.14E+03 4.66E+00 0. 7.73E+00 1.74E+06 9.92E+03 4.22E+02
CE-141 3.13E+03 1.57E+03 0. 2.90E+03 5.14E+05 5.44E+04 2.33E+02
CE-144 5.81E+05 1.82E+0B 0. 3.92E+05 1.23E+07 4.00E+05 3.10E+04

Based on 1 uCi/lsec re‘lease rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition




REVISION NO.: PROCEDURE TITLE:
50 OFFSITE DGSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
| TABLE G-9 | l
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY'- COWS MILK (CONTAMINATED FORAGE) ~ AGE GROUP - GHILD
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER pCI/SEC)
|

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H----3 0. 1.57E+03 1.57E+03 1.04E+03 1.57E+03 1.57E+03 1.57E+03
C-14 3.08E+05 3.08E+05 3.08E+05 7.75E+04 3.08E+05 3.08E+05 3.08E+05
P--32 1.82E+10 1.14E+09 0. ‘ 0. 0. 2.05E+09 7.05E+08
CR--51 0. 0. 1.82E+04 6.72E+03 4.04E+04 7.66E+06 3.05E+04
MN--54 0. 8.96E+06 0. 2.67E+06 0. 2.74E+07 1.71E+06
FE--59 3.17E+07 7.52E+07 0. 0. 2.09E+07 2.48E+08 2.86E+07
CO--57 0. 1.36E+06 0. 0. 0. 3.46E+07 ' 2.27E+06
CO--58 0. 1.25E+07 0. 0. 0. 7.41E+07 3.76E+07
CO--60 0. 4.22E+07 0. 0. 0. 2.33E+08 1.27E+08
ZN--65 1.46E+09 4.65E+09 0. 3.11E+09 0. 2.93E+09 2.10E+09
RB--86 0. 2.776+09 0. 0. 0. 5.45E+08 1.29E+09
'SR--89  6.92E+09 0. 0. 0. 0. 2.58E+08 1.98E+08
SR--90 1.13E+11 0. Q. 0. 0. 1.52E+09 2.87E+10
Y---91 3.80E+04 0. 0. 0. 0. 5.05E+06 1.01E+03
ZR--95 1.06E+05 4 47E+04 0. 1.86E+04 0. 7.68E+07 3.29E+04
NB--95 2.75E+05 1.18E+05 0. 4.84E+04 0. 2.03E+08 8.63E+04
RU-103 3.99E+03 0. 0. 4.16E+03 0. 1.05E+05 1.61E+03
RU-106 9.39E+04 0. 0. 4.20E+04 0. 1.46E+06 1.17E+04
AG110 6.21E+07 5.75E+07 0. 1.13E+08 0. 2.35E+10 3.42E+07

Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition

Note - the units for C---14 and H----3 are (mrem/yr per uCi/cu. meter)




REVISION NO.:

PROCEDURE TITLE:

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE G-9 |
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - COWS MILK (CONTAMINATED FORAGE]) AGE GROUP - CHILD
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER uCI/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI V;g%bE
SN-123 0. 0. 0. 0. 0. 0. 0.
SN-126 1.75E+09 3.48E+07 1.01E+07 0. 4.97E+06 116E+09 5.25E+07
SB-124 2.75E+07 5.19E+05 6.64E+04 0. 2 13E+07 7.78E+08 1.09E+07
SB-125 3.13E+07 141E+06 11BE+06 3.06E+06 2.83E+09 2.43E+08 5.00E+06
TE 125M 7.38E+07 2.00E+07 2.07E+07 7.05E+07 0. 7A2E+07 0.84E+06
TE 127M 5.18E+07 1.78E+07 1.46E+07 2.00E+08 0. 2.00E+08 |  6.60E+06
TE 120M 2.77E+08 7.73E+07 8.85E+07 2.70E+08 0. 3.33E+08 4.28E+07
1130 4.54E+05 1.35E+06 1.71E+08 2.09E+06 0. 115E+06_ 5.00E+05
1131 1.24E+09 1.27E+09 4.12E+11 7.74E+08 0. 1.09E+08 9.56E+08
132 1.78E-01 4.76E-01 6.26E+01 7 58E-01 0. 8.93E-02 1.69E-01
133 1.78E+07 2.20E+07 5.30E+09 1.29E+07 0. 8.90E+06 8.63E+06
1134 0. 0. 1.06E-09 0. 0. 0. 0.

I-135 1.49E+04 3.94E+04 5.15E+06 6.26E+04 8.07E-02 4.41E+04 1.44E+04
CS-134 2.17E+10 3.65E+10 0. 4.65E+09 4.06E+09 1.07E+08 7.76E+09
CS-136 2.78E+08 1.10E+09 0. 6.11E+08 8.37E+07 1.25E+08 7.00E+08
CS137 3.08E+10 2.08E+10 0. 3.66E+00 3.49E+09 1.81E+08 4.44E+09
BA-140 1.17E+08 1.02E+05 0. 1.22E+04 6.09E+04 7.75E+06 6.84E+06
CE-141 1.24E+05 6.22E+04 0. 9.72E+03 0. 7.80E+07 9.26E+03
CE-144 1.00E+07 3.14E+06 | 0. 5.67E+05 0. 8.15E+08 5.34E+05

Based on 1 uCi/sec release rate of éach isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition

lNote - the units for C---14 and H----3 are (mrem/yr per uCi/cu. meéter)

b




REVISION NO.: PROCEDURE TITLE:
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 | | ST.LUCIE PLANT
TABLE G-10

ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEQUS DISCHARGES

PATHWAY - GOATS MILK (CONTAMINATED FORAGE) AGE GROUP - CHILD
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER uCI/SEC)
NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H---3 0. 3.20E+03 3.20E+03 2.11E+03 3.20E+03 3.20E+03 3.20E+03
C-14 3.08E+05 3.08E+05 3.08E+05 7.75E+04 3.08E+05 3.08E+05 3.08E+05
P---32 2.19E+10 1.37E+09 0. 0. 0. 2.46E+09 8.46E+08
CR--51 0. 0. 2.19E+03 8.07E+02 4.85E+03 9.19E+05 3.66E+03
MN--54 0. . 1.08E+06 0. 3.20E+05 0. 3.29E+06 2.05E+05
FE--59 4 12E+05 0.78E+05 0. 0. 2.72E+05 3.23E+06 3.72E+05
CO--57 0. 1.64E+05 0. 0. 0. 4.15E+06 2.72E+05
CO--58 0. 1.50E+06 0. 0. 0. 8.90E+06 4 51E+06
CO--60 0. 5.06E+06 0. 0. 0. 2.80E+07 1.52E+07
ZN--65 1.76E+08 5.57E+08 0. 3.73E+08 0. 3.51E+08 2.52E+08
RB--86 0. - 3.32E+08 0. 0. 0. 6.64E+07 1.55E+08
SR--89 1.45E+10 0. 0. 0. 0. 5.43E+08 4 16E+08
SR--90 2.37E+11 0. 0. 0. 0. 3.16E+09 6.02E+10
Y---91 4 56E+03 0. 0. 0. 0. 6.06E+05 1.22E+02
ZR--95 1.27E+04 5.37E+03 0. 2.23E+03 0. 9.22E+06 3.96E+03
NB--95 3.30E+04 1.41E+04 0. 5.81E+03 0. 2 44E+07  1.04E+04
RU-103 4.79E+02 0. 0. 4.99E+02 0. 1.26E+04 1.94E+02
RU-106 1.13E+04 0. 0. 5.04E+03 0. 1.75E+05 1.40E+03
AG110 7.45E+06 6.90E+06 0. 1.36E+07 0. 2.81E+09 4.10E+06

Based on 1 pCi/sec releé'se rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition

Note - the units for C---14 and H----3 are (mrem/yr per uCi/cu. meter)




REVISION NO.: PROCEDURE TITLE: ' " '
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
—
TABLE G-10 |
ENVIRONMENITAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - GOATS MILK (CONTAMINATED FORAGE) AGE GROUP - CHILD
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER pCI/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
SN-123 0. 0. 0. 0. 0. 0. 0.
SN-126 2.10E+08 4.17E+06 1.22E+06 0. 5.97E+05 1.40E+08 6.30E+06
SB-124 3.30E+06 6.22E+04 7.97E+03 0. 2.56E+06 9.33E+07 1.30E+06
SB-125 3.75E+06 1.70E+05 1.43E+05 4.76E+05 3.40E+08 2.92E+07 7.19E+05
TE 125M 8.85E+06 2.40E+06 2.49E+06 8.46E+06 0. 8.54E+(6 1.18E+06
TE 127M 6.21E+06 2.14E+06 1.75E+06 2.40E+07 0. 3.58E+07 7.92E+05
TE 129M 3.32E+07 9.27E+06 |  1.06E+07 3.23E+07 0. 4.00E+07 5.15E+06
I-130 5.45E+05 1.61E+06 2.05E+08 2.51E+06 0. 1.38E+06 6.35E+05
I--131 1.48E+09 1.52E+09 4.94E+11 9.28E+08 0. 1.30E+08 1.15E+09
--132 2.13E-01 5.71E-01 7.51E+01 9.10E-01 0. 1.07E-01 ~ 2.03E-01
I--133 2.14E+07 2.64E+07 6.36E+09 1.55E+07 0. 1.07E+07 1.04E+07
I--134 0. 0. 1.27E-09 0. 0. 0. 0.

I--135 1.79E+04 4 72E+04 6.18E+06 7.51E+04 2.42E-01 5.29E+04 1.73E+04
CS-134 6.50E+10 1.10E+11 0. 1.39E+10 1.22E+10 5.92E+08 2.33E+10
CS-136 8.34E+08 3.29E+09 0. 1.83E+09 2.51E+08 3.74E+08 2.37E+09
CS-137 9.23E+10 8.93E+10 0. 1.10E+10 1.05E+10 5.44E+08 1.33E+10
BA-140 1.40E+07 1.23E+04 0. 1.47E+03 7.31E+03 9.30E+05 8.21E+05
CE-141 1.49E+04 7.46E+03 0. 1.17E+03 0. 9.36E+06 1.11E+03
CE-144 1.20E+06 3.76E+05 0. 6.80E+04 0. 9.78E+Q7 6.41E+04

Based on 1 uCi/sec reléase rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition

Note - the units for C---14 and H----3 are (mrem/yr per pCi/cu. meter)




REVISION NO.: PROCEDURE TITLE:
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 | ST. LUCIE PLANT
| TABLE G-11 \
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - MEAT (CONTAMINATED FORAGE) AGE GROUP - CHILD
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER pCI/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI Vg'g%'f
H3 0. 2.33E+02 2.33E+02 1.54E+02 2.33E+02 233E+02 2.33E+02
C14 9.87E+04 9.87E+04 9.87E+04 2.49E+04 9.87E+04 9.87E+04 9.87E+04
P—32 1.74E+09 1.09E+08 0. 0. 0. 1.96E+08 6.73E+07
CR-51 0. ) 1.58E+03 5.82E+02 3.5DE+03 6.63E+05 2.64E+03
MN-—54 0. 3.42E+06 0. 1.02E+06 0. 1.05E+07 6.54E+05
FE-59 9.95E+07 2 36E+08 0. 0. 6.55E+07 7.79E+08 8.98E+07
CO-57 0. 2.10E+06 0. 0. 0. 5.33E+07 | 3.50E+06
CO--58 0. 1.69E+07 0. 0. 0. 1.00E+08 5.10E+07
CO—60 0. . 6.77E+07 0. 0. 0. 3.75E+08 |  2.03E+08
ZN--65 133E+08 4.22E+08 0. 2.82E+08 0. 2.66E+08 “1.01E+08
RB--86 0. 1.82E+08 0. 0. 0. 3.50E+07 8.50E+07
SR-89 5.04E+08 0. 0. 0. 0. 1.88E+07 1.44E+07
SR--90 1.05E+10 0. 0. 0. 0. 7.02E+08 2.67E+09
Y01 1.76E+06 0. 0. 0. 0. 2.33E+08 4.69E+04
ZR--95 4.62E+06 1 51E+06 0. 7.47E+05 0. 2.20E+09 1.20E+06
NB--95 2.68E+06 115E+06 0. 4.72E+05 0. 1.08E+09 8.41E+05
RU-103 1.45E+08 0. 0. 1.51E+08 0. 3.81E+09 5.87E+07
RU-106 4 51E+09 0. 0. 2.02E+09 0. 7.01E+10 5.61E+08
AG110 2.50E+06 2.31E+06 0. 4.55E+06 0. 9.44E+08 1.38E+06

Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition

Note - thé units for C---14 and H-—3 are (mrem/yr per uCi/cu. meter)




{

PROCEDURE TITLE.

REVISION NO.: i
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE G-11
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - MEAT (CONTAMINATED FORAGE) AGE GROUP - CHILD
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER pCI/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI Vg'g%f
SN-123 0. 0. 0. 0. 0. 0. 0.
SN-126 6.92E+09 1.37E+08 4.02E+07 0. 2.41E+06 2.31E+09 1.98E+08
SB-124 7.40E+06 1.40E+05 1.79E+04 0. 5.74E+06 2.10E+08 2.93E+06
SB-125 7.66E+07 1.84E+07 1.90E+07 6.47E+07 9.26E+08 1.44E+08 1.08E+07
TE 125M 5.69E+08 ' 1.54E+08 1.60E+08 5.44E+08 0. 5.49E+08 7.59E+07
TE 127M 4.40E+08 1.51E+08 1.24E+08 1.70E+09 0. 2.54E+09 5.61E+07
TE 129M 1.84E+09 5.12E+08 5.87E+08 1.78E+09 0. 2.21E+09 2.84E+08
1--130 8.87E-07 2.63E-06 3.34E-04 4.08E-06 0. 2.25E-06 1.03E-06
1--131 1.58E+07 1.62E+07 5.25E+09 9.86E+06 0. 1.38E+06 1.22E+07
1--132 0. 0. 0. 0. 0. 0. 0.

[-133 6.86E-01 8.47E-01 2.04E+02 4.97E-01 0. 3.43E-01 3.33E-01
I--134 0. 0. 0. 0. 0. 0. 0.

I--135 3.21E-02 2.96E-02 0. 1.12E-02 3.37E-03 6.92E-04 1.32E-02
CS-134 8.83E+08 1.49E+09 0. 1.89E+08 1.65E+08 " B.D4E+06 3.16E+08
CS-136 4 41E+06 1.74E+07 0. 9.69E+06 1.33E+06 1.98E+06 1.25E+07
CS-137 1.27E+09 1.23E+09 0. 1.51E+08 1.44E+08 7.50E+06 1.84E+08
BA-140 4 37E+07 3.84E+04 0. 4.59E+03 2.29E+04 6.03E+06 2.57E+06
CE-141 2.10E+04 1.056E+04 0. 1.65E+03 0. 1.32E+07 1.57E+03
CE-144 2.38E+06 7.46E+05 0. 1.35E+05 0. 1.94E+08 1.27E+05

Based on 1 uCi/sec release rate of each.isotope in and a value of 1. for X/p, depleted X/Q and relative deposition
Note - the units for C---14 and H----3 are (mrem/yr per uCi/cu. meter)




REVISION NO.:

PROCEDURE TITLE:

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE G-12
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - FRESH FRUITS AND VEGETABLES AGE GROUP - CHILD ‘
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER uCI/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG Gl-LLI WHOLE BODY
H----3 0. 2.47E+02 2.47E+02 1.63E+02 2.47E+02 2.47E+02 2. 47E+02
C-14 4.04E+04 4.04E+04 4.04E+04 1.02E+04 4 04E+04 4.04E+04 4.04E+04
P---32 4.22E+08 2.64E+07 0. 0. , 0. | 4.74E+07 1.63E+07

CR--51 0. 0. 4.68E+03 1.73E+03 1.04E+04 1.97E+06 7.83E+03
MN--54 0. 1.98E+07 0. 5.89E+06 0. ' 6.07E+07 3.78E+06
FE--59 1.48E+07 3.51E+07 0. 0. 9.75E+06 1.16E+08 1.34E+07
CO--57 0. 7.53E+05 0. 0. 0. 1.91E+07 1.25E+06
CO--58 0. 6.94E+06 0. 0. 0. 4.13E+07 2.09E+07
CO--60 0. 2.33E+07 0. 0. 0. 1.29E+08 6.98E+07
ZN--65 2.08E+07 6.59E+07 0. 4 41E+07 0. 4 15E+07 2.98E+07
RB--86 0. 5.28E+07 0. 0. 0. 1.04E+07 2.46E+07
SR--89 4.84E+09 0. 0. 0. 0. 1.81E+08 1.39E+08
SR--90 7.79E+10 0. 0. 0. 0. 1.52E+09 1.98E+10
Y---91 2.12E+06 0. 0. 0. 0. 2.82E+08 ~ 5.65E+04
ZR--95 4.06E+05 0.87E+04 0. 6.07E+04 0. 1.08E+08 8.81E+04
NB--95 6.20E+04 2.64E+04 0. 1.09E+04 0. 4 58E+07 1.94E+04
RU-103 2.24E+06 0. 0. 2.34E+06 0. 5.88E+07 9.05E+05
RU-106 5.19E+07 0. 0. 2.32E+07 0. 8.07E+08 6.46E+06
AG110 6.87E+05 6.36E+05 0. 1.25E+06 0. 2.50E+08 3.78E+05

Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition
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PROCEDURE TITLE:

'
I

REVISION NO.:
50 OFFSITE DQlSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE G-12
ENVIRONMENTAL L PATHWAY-DOSE CC CONVERSlON FACTORS R(i) FOR GASEOUS DISCHARGES
PATHWAY - FRESH FRUITS Al AND VEGETABLES ' AGE GROUP - CHILD
ORGAN DOSE FACTOR (SQ. METER- MREM/YR PER uCI/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG Gi-LLI WHOLE BODY
SN-123 1.71E-05 2.14E-07 2.26E-07 0. 0. 8.50E-06 4.21E-07
SN-126 3.87E+08 ~ 7.68E+06 2.25E+06 0. 1.756E+06 3.44E+08 1.19E+07
SB-124 1.02E+07 1.93E+05 2.47E+04 0. 7.93E+06 2.89E+08 4.04E+06
SB-125 1.22E+07 6.99E+05 6.22E+05 2.09E+06 1.04E+09 9.02E+07 2.29E+06

TE 1256M 4.12E+07 1.12E+07 1.16E+07 3.94E+07 0. 3.97E+07 5.49E+06
TE 127M 2.88E+07 9.90E+06 8.09E+06 1.11E+08 0. 1.65E+08 3.67E+06
TE 129M 1.56E+08 4.35E+07 4.99E+07 1.51E+08 0. 1.88E+08 2.41E+07
[--130 1.60E+05 4.73E+05 6.02E+07 7.35E+05 0. 4.05E+05 1.86E+05
I--131 1.24E+08 1.27E+08 4.13E+10 7.75E+07 0. 1.09E+07 9.568E+07
[--132 2.26E+01 6.05E+01 7.97E+03 9.65E+01 0. 1.14E+01 2.16E+01
[--133 3.61E+06 4.46E+06 1.08E+09 2.62E+06 0. 1.81E+06 1.75E+06
134 4.18E-05 1.14E-04 1.47E-02 1.81E-04 0. 9.89E-08 4.06E-05
[-135 1.64E+04 4.33E+04 5.67E+06 6.89E+04 3.51E-03 4.85E+04 1.59E+04
CS-134 9.97E+08 1.68E+09 0. 2.14E+08 1.87E+08 ' 9.08E+06 3.57E+08
CS-136 1.35E+07 5.32E+07 0. 2.96E+07 4,06E+06 6.05E+06 3.83E+07
CS-137 1.41E+09 1.37E+09 0. 1.68E+08 1.60E+08 8.34E+06 2.04E+08
BA-140 1.70E+08 1.56E+05 0. 1.78E+04 8.87E+04 2.08E+08 ~ 9.96E+06
CE-141 1.17E+05 5.84E+04 0. 9.13E+03 0. 7.33E+07 8.69E+03
CE-144 9.23E+06 2.89E+06 0. 5.22E+05 0. 7.51E+08 4.92E+05

Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deppsition




"|PROCEDURE TITLE:

REVISION NO.: '
50 OFFS\»ITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.: :
C-200 ST. LUCIE PLANT
TABLE G-13
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTQRS R(l) FOR GASEOUS DISCHARGES
PATHWAY - INHALATION AGE GROUP - TEENAGER
ORGAN DOSE FACTOR  (MREM/YR PER pCl/CU. METER)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H---3 0. 8.48E+02 8.48E+02 1.07E+03 8.48E+02 8.48E+02 8.48E+02
C-14 4 58E+03 4.53E+03 4 53E+03 3.42E+03 4 53E+03 4.58E+03 4 53E+03
P---32 1.32E+06 7.72E+04- 0. 0. 0. 8.64E+04 5.02E+04
CR--51 0. 0. 5.95E+01 2.28E+01 1.44E+04 - 3.32E+03 1.00E+02
MN--54 0. 3.96E+04 0. 9.84E+03 1.40E+06 7.74E+04 6.30E+03
FE--59 1.18E+04 2.78E+07 0. 0. 1.02E+06 1.88E+05 1.06E+04
CO--57 0. 6.92E+02 0. 0. 3.70E+05 3.14E+04 6.71E+02
CO--58 0. 1,76E+02 0. 0. 1.37E+06 9.52E+04 2.34E+02
CO--60 0. 1.24E+03 0. 0. 8.56E+06 2.35E+05 1.65E+03
ZN--65 3.24E+04 1.03E+05 0. 6.90E+04 8.72E+05 5.34E+04 4.66E+04
RB--86 0. 1.35E+05 0. 0. 0. 1.66E+04 5.90E+04
SR--89 3.87E+04 0. 0. 0. 2.50E+06 3.54E+05 1.11E+03
SR--90 1.18E+07 0. 0. 0. 1.66E+07 7.24E+05 7.23E+05
Y91 5.38E+04 0. 0. 0. 2.86E+06 3.74E+05 1.44E+03
ZR--95 1.09E+04 3.63E+03 0. 5.42E+04 2.56E+06 1.33E+05 2.54E+03
NB--95 1.36E+03 8.24E+02 0. 7.74E+03 7.17E+05 8.80E+04 4.62E+02
RU-103 1.63E+02 0. 0. 5.83E+03 7.51E+05 9.44E+04 7.32E+01
RU-106 8.40E+03 0. 0. 1.34E+05 1.64E+07 9.28E+05 1.06E+03

AG110 1.08E+04  1.00E+04 0. 1.97E+04 4 64E+06 3.02E+05 5.94E+03

Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition




REVISION NO.:

PROCEDURE TITLE:

OFFSITE DOSE CALCULATION MANUAL (ODCM)

50
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
- :
TABLE G-13
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS RLI) FOR GASEOQUS DISCHARG§
PATHWAY - INHALATION AGE GROUP - TEENAGER
ORGAN DOSE FACTOR (MREM/YR PER pCl/CU. METER)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
SN-123 2.79E+04 6.14E+02 4.92E+02 0. 3.91E+06 3.13E+05 9.20E+02
SN-126 1.26E+06 3.34E+04 9.84E+03 0. 9.36E+06 1.27E+05 4.80E+04
SB-124 3.12E+04 5.89E+02 7.55E+01 0. 2.48E+06 4.06E+05 1.24E+04
SB-125 6.61E+04 7.13E+02 5.87E+01 0. 2.20E+06 1,01E+05 1.33E+04
TE 125M 4.07E+02 1.86E+02 1.17E+02 1.24E+04 5.36E+05 7.08E+04 '5.53E+01
TE 127M 1.26E+04 5.62E+03 3.29E+03 4.58E+04 9.60E+05 1.50E+05 1.57E+03
TE 129M 1.19E+03 '5.64E+02 3.90E+02 3.66E+04 2.03E+06 3.84E+05 1.92E+02
--130 4.58E+03 1.34E+04 1.74E+06 2.09E+04 0. 7.69E+03 5.29E+03
1131 3.37E+04 4.72E+04 1.39E+07 6.14E+04 0. 5.96E+03 2.82E+04
l--132 1.16E+03 3.26E+03 4.38E+05 5.19E+03 0. 4.06E+02 1.16E+03
I-133 1.23E+04 2.06E+04 3.83E+06 2.60E+04 0. 1.00E+04 6.34E+03
l--134 6.45E+02 1.73E+03 2.30E+05 2.75E+03 0. 1.01E+00 6.16E+02
l--135 2.69E+03 6.99E+03 9.36E+05 1.11E+04 0. 5.25E+03 2 58E+03
CS-134 4.83E+05 1.10E+086 0. 2.88E+05 1.44E+05 8.96E+03 5.44E+05
CS-136 3.91E+04 1.46E+05 0. 8.56E+04 1.20E+04 1.17E+04 1.11E+05
CS-137 6.42E+05 8.24E+05 0. 2.22E+05 1.18E+05 7.68E+03 3.03E+05
BA-140 5.30E+03 4.85E+00 0. 1.67E+01 2.02E+06 2.12E+04 3.42E+02
CE-141 2.27E+03 1.52E+03 0. 6.26E+03 5.83E+05 1.14E+05 1.74E+02
CE-144 4.19E+05 1.74E+05 0. 8.48E+05 1.38E+07 8.40E+05 '2.24E+04

Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition




| L | |

REVISION NO.: PROCEDURE TITLE: o !
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 o ST. LUCIE PLANT |
' |
TABLE G-14

ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES

PATHWAY - COWS MILK (CONTAMINATED FORAGE) AGE GROUP - TEENAGER
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER uCI/SEC)
NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H---3 0. 9.93E+02 9.93E+02 1.26E+03 9.93E+02 9.93E+02 9.93E+02
C-14 1.25E+05 1,25E+05 1.25E+05 9.39E+04 1.25E+05 1.25E+05 1.25E+05
P-—-32 2.21E+10 1.38E+09 0. 0. 0. 2.48E+09 8.54E+08
CR--51 0. 0. 2.21E+04 8.15E+03 4 90E+04 9.29E+06 3.69E+04
MN--54 0. 1.09E+07 0. 3.23E+06 0. 3.33E+07 2.07E+06
FE--59 3.84E+07 9.12E+07 0. 0. 2.53E+07 3.01E+08 3.47E+07
CO--57 0. 1.65E+06 0. 0. 0. 4.19E+07 2.75E+06
CO--58 0. , 8.10E+06 0. 0. 0. 1.10E+08 1.85E+07
CO--680 0. 2.73E+07 0. 0. 0. 3.27E+08 6.23E+07
ZN--65 1.77E+09 5.63E+09 0. 3.77E+09 0. 3.55E+09 2.55E+09
RB--86 0. 3.35E+09 0. 0. 0. 6.61E+08 1.56E+09
SR--89 2.80E+09 0. 0. 0. 0. 3.03E+08 8.03E+07
SR--90 8.29E+10 0. 0. 0. ~ 3.3BE+06 1.76E+09 2.05E+10
Y---91 154E+04 | 0. 0. 0. 0. 5.93E+06 4.12E+02
ZR--95 4.78E+04 2.84E+04 0. 2.25E+04 0. 1.15E+08 1.60E+04
NB--95 1.24E+05 7.46E+04 0. 5.87E+04 0. 3.05E+08 4.21E+04
RU-103 1.69E+03 0. 0. 5.04E+03 0. 1.32E+05 7.56E+02
RU-106 3.83E+04 0. 0. 5.09E+04 0. 1.73E+06 4.81E+03
AG-110 7.53E+07 6.97E+07 0. 1.37E+08 0. 2.84E+10 4.14E+07

Based on 1 uCi/sec release rate of each isotope in and a value of ‘% for X/Q, depleted X/Q and relative deposition

Note - the units for C---14 and H----3 are (mreém/yr per uCi/cu. meter)




REVISION NO.: FROCEDURE TITLE: ‘ ‘ ' — |
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE G-14
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R{l) FOR GASEOUS DISCHARGES
PATHWAY - COWS MILK (CONT NIINATED FORAGE) AGE GROUP - TEENAGER
ORGAN DOSE FAGTOR (SQ. METER-MREM/YR PER pCI/SEC)
NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
SN-123 0. 0. 0. 0. 0. 0. 0.
SN-126 2.12E+09 4.21E+07 1.24E+07 0. 6.03E+06 1.41E+09 6.37E+07
SB-124 3.33E+07 6.29E+05 8.05E+04 0. 2.59E+07 9.43E+08 1.32E+07
SB-125 3.45E+07 9.58E+05 5.05E+05 4.80E+06 3.43E+09 2.95E+08 6.82E+06
TE 125M 3.00E+07 1.08E+07 8.47E+06 8.55E+07 0. 8.39E+07 3.98E+06
TE 127M 6.02E+07 2. 11E+07 1.50E+07 2.43E+08 0. 3.02E+08 | 7.45E+06
TE 120M 1.13E+08 4.18E+07 3.61E+07 3.27E+08 0. 3.93E+08 1.78E+07
I--130 5.51E+05 1.63E+06 2.07E+08 2.53E+06 0. 1.40E+06 6.41E+05
131 5.12E+08 7.24E+08 2.09E+11 9.38E+08 0. 1.37E+08 4.31E+08
132 2.16E-01 5.76E-01 7.59E+01 9.19E-01 0. 1.08E-01 2.05E-01
I--133 7.33E+06 1.24E+07 2.26E+09 1.56E+07 0. 9.02E+06 3.83E+06
1--134 0. 0. 1.29E-09 0. 0. 0. 0. .
I-135 1.81E+04 4.77E+04 6.24E+06 7.58E+04 9.79E-02 5.34E+04 1.75E+04
CS-134 9.44E+09 2.28E+10 0. 5.63E+09 2.76E+09 2.63E+08 1.06E+10
CS-136 3.37E+08 1.33E+09 0. 7.41E+08 1.02E+408 1.51E+08 9.58E+08
CS-137 1.28E+10 1.72E+10 0. 4.43E+09 2.28E+09 2.29E+08 6.04E+09
BA-140 4,84E+07 5.95E+04 0. 1.48E+04 3.98E+04 9.16E+06 3.11E+06
CE-141 5.05E+04 3.39E+04 0. 1.18E+04 0. 9.18E+07 3.89E+03
CE-144 4.10E+06 1.68E+06 0. 6.87E+05 0. 9.65E+08 2.17E+05

Based on 1 uCi/sec release raté of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition

Note - the units for C---14 and H----3 are (mrem/yr per uCi/cu. meter)




REVISION NO.:

|
PROCEDURE TITLE:

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 | ST. LUCIE PLANT
TABLE G-15
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - GOATS MILK (CONTAMINATED FORAGE) AGE GROUP - TEENAGER
ORGAN DOSE FACTOR  (SQ. METER:MREM/YR PER LCI/SEC)
NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H----3 0. 2.03E+03 2.03E+03 2.56E+03 2.03E+03 2.03E+03 | 2.03E+03
C-14 1.25E+05 1.25E+05 1.25E+05 9.39E+04 1.25E+05 1.25E+05 1.25E+05
P--32 2.65E+10 1.66E+09 0. 0. 0. 2.98E+09 1.03E+09
CR--51 0. 0. 2.65E+03 9.78E+02 5.88E+03 1.11E+06 4.43E+03
MN--54 0. 1.30E+06 0. 3.88E+05 0. 3.99E+06 2 49E+05
FE--59 4.99E+05 1.19E+06 0. 0. 3.29E+05 3.91E+06 4.51E+05
CO--57 0. 1.98E+05 0. 0. 0. 5.03E+06 3.30E+05
CO--58 0. 9.72E+05 | 0. 0. 0. 1.31E+07 2.22E+06
CO--60 0. 3.28E+06 0. 0. 0. " 3.93E+07 | 7.48E+06
ZN--65 2.13E+08 B.76E+08 0. 4.52E+08 0. 4.26E+08 3.06E+08
RB--86 0. 4.02E+08 0. 0. 0. 7.93E+07 | 1.88E+08
SR--89 5.87E+09 0. 0. 0. 0. 6.37E+08 1.69E+08
SR--90 1.74E+11 0. 0. 0. 4.05E+05 3.68E+09 4.30E+10
Y--91 1.85E+03 0. 0. 0. 0. 7.11E+05 4.94E+01
ZR--95 5.74E+03 3.41E+03 0. 2.70E+03 0. 1.38E+07 1.93E+03
NB--95 1.49E+04 8.96E+03 0. 7.05E+03 0. 3.66E+07 5.05E+03
RU-103 2.03E+02 0. 0. 6.05E+02 0. 1.58F+04 9.08E+01
RU-106 4.59E+03 0. 0. 6.11E+03 0. 2.08E+05 5.78E+02
AG110 9.04E+06 8.36E+06 0. 1.64E+07 0. 3.41E+09 4.97E+06

Based on 1 uCi/sec release rate of each is,otppe in and a value of 1. for X/b depleted X/Q and relative deposition

Note - the units for C---14 and H----3 are (mrem/yr per uCi/cu. meter)




REVISION NO.:

PROCEDURE TITLE: ! I

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
[ ! 1 i
- TABLE G-15 | o
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - GOATS MILK (CONTAMINATED FORAGE) AGE GROUP - TEENAGER
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER pCI/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
SN-123 0. 0. 0. 0. 0. 0. 0.
SN-126 2 54E+08 5.05E+06 1.48E+06 0. 7.23E+05 1.69E+08 7 .64E+06
SB-124 4.00E+06 7.54E+04 9.66E+03 0. 3.10E+06 1.13E+08 1,58E+06
SB-125 4. 14E+06 1.15E+05 6.06E+04 5.77E+05 4.12E+08 3.54E+07 8.19E+05
TE 125M 3.61E+06 1.29E+06 1.02E+06 1.03E+07 0. 1.01E+07 4 78E+05
TE 127M 7.23E+06 2.52E+06 1.91E+06 2.92E+07 0. 3.63E+07 8.94E+05
TE 129M 1.35E+07 5.02E+06 4.34E+06 3.92E+07 0. 4.72E+07 2.13E+06
[-130 6.61E+05 1.96E+06 2.49E+08 3.04E+06 0. 1.68E+06 7.69E+05
I--131 6.15E+08 8.68E+08 2.50E+11 1.13E+09 0. 1.64E+08 5.17E+08
1--132 2.59E-01 6.92E-01 9.11E+01 1.10E+00 0. ~ 1.30E-01 2.46E-01
1--133 8.79E+06 1.49E+07 2.71E+09 1.88E+07 0. 1.08E+07 4 59E+06
[--134 0. 0. 1.55E-09 0. 0. 0. ' 0.

I-135 2.17E+04 5.73E+04 7.49E+06 9.10E+04 2.94E-01 6.41E+04 ' 2.10E+04
CS-134 2.83E+10 6.83E+10 0. 1.69E+10 8.27E+09 7.88E+08 3.19E+10
CS-136 1.01E+09 3.99E+09 0. 2.22E+09 3.05E+08 4 54E+08 2.87E+09
CS-137 3.84E+10 5.16E+10 0. 1.33E+10 6.85E+09 6.88E+08 1.81E+10
BA-140 5.81E+06 7.14E+03 0. 1.78E+03 4.78E+03 1.10E+06 3.73E+05
CE-141 6.06E+03 4.07E+03 0. 1.41E+03 0. 1.10E+07 4 66E+02
CE-144 4.92E+05 2.02E+05 0. 8.24E+04 0. 1.16E+08 2.61E+04

Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition

Note - the units for C---14 and H----3 are (mrem/yr per uCi/cu. meter)




REVISION NO.: PROCEDURE TITLE: i l
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ‘ ST. LUCIE PLANT .
TABLE G-16

ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES

PATHWAY - MEAT (CONTAMINATED FORAGE) AGE GROUP - TEENAGER
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER pCI/SEC)
NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H----3 0. 1.93E+02 1.93E+02 2.44E+02 1.93E+02 1.93E+02 1.93E+02
C-14 5.23E+04 5.23E+04 5.23E+04 3.94E+04 5.23E+04 5.23E+04 5.23E+04
P---32 2.76E+09 1.73E+08 0. 0. 0. 3.10E+08 1.07E+08
CR--51 0. 0. 2.50E+03 9.22E+02 5.55E+03 1.05E+06 4.18E+03
MN--54 0. 5.42E+06 0. 1.61E+06 0. 1.66E+07 1.04E+06
FE--59 1.58E+08 3.74E+08 0. 0. 1.04E+08 1.24E+09 1.42E+08
CO--57 0. 3.33E+06 0. 0. 0. 8.45E+07 5.54E+06
CO--58 0. 1.44E+07 0. 0. 0. 1.94E+08 3.27E+07
CO--60 0. 5.73E+07 0. 0. 0. 6.87E+08 1.31E+08
ZN--65 2.11E+08 6.69F+08 0. 4 47E+08 0. 4.21E+08 3.03E+08
RB--86 0. 2.89E+08 0. 0. 0. 5.69E+07 1.35E+08
SR--89 2.66E+08 0. 0. 0. 0. 2.89E+07 7.64E+06
SR-90 | 1.01E+10 | 0. 0. 0. 2.79E+08 1.02E+09 2.49E+09
Y91 9.34E+05 0. 0. 0. 0. 3.59E+08 2.49E+04
ZR--95 2.67E+06 1.24E+06 0. 1.18E+06 0. 4 20E+09 7.61E+05
NB--95 1.58E+06 9.51E+05 0. 7.48E+05 0. 3.88E+09 5.37E+05
RU-103 8.05E+07 0. 0. 2.40E+08 0. 6.28E+09 3.60E+07
RU-106 2.40E+09 0. 0. 3.20E+09 0. 1.09E+11 3.02E+08
AG110 3.97E+06 3.67E+06 0. 7.21E+06 0. 1.50E+09 2.18E+06

Based on 1 uCi/sec release rate of each isoto.pe in and a value of 1. fpr X/b, depleted X/Q and relative deposition

Note - the units for C---14 and H----3 are (mrem/yr per uCi/cu. meter)




REVISION NO.:

PROCEDURE TITLE:

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.: ’
C-200 ST. LUCIE PLANT
| TABLE G-16 |
ENVIRONMENTAL PATHWAY-_DOSE_E)NVERSION FACTORS R(l) FOR GASEQUS DISCHARGES
PATHWAY - MEAT (CONTAMINATED FORAGE) AGE GROUP - TEENAGER
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER uCI/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
SN-123 0. 0. 0. 0. 0. 0. 0.
SN-126 1.10E+10 2.18E+08 6.38E+07 0. 3.82E+06 3.66E+00 3.14E+08
SB-124 1.17E+07 2.21E+05 2.84E+04 0. 9.11E+06 3.32E+08 4 64E+06
SB-125 5.01E+07 1.31E+07 1.02E+07 1.03E+08 1.47E+09 2.25E+08 7.60E+06
TE 125M 3.03E+08 1.08E+08 8.55E+07 8.63E+08 0. 8.47E+08 4.02E+07
TE 127M 6.68E+08 2.34E+08 1.77E+08 2.69E+09 0. 3.35E+09 8.28E+07
TE 129M 0.78E+08 3.63E+08 3.13E+08 2.83E+09 0. 3.41E+09 1.563E+08
1-130 1.41E-06 4.16E-06 5.30E-04 6.47E-06 0. 3.57E-06 1.64E-06
I--131 8.54E+06 1.21E+07 3.48E+09 1.56E+07 0. 2.28E+06 7.19E+06
I--132 0. 0. 0. 0. 0. 0. 0.

1--133 3.69E-01 . 6.26E-01 1.14E+02 7.88E-01 0. 4.55E-01 1.93E-01
I--134 0. 0. 0. 0. 0. 0. D.

1--135 5.08E-02 4.69E-02 0. 1.78E-02 5.34E-03 1.10E-03 2.08E-02
CS-134 5.03E+08 1.21E+09 0. 3.00E+08 1.47E+08 1.40E+07 5.66E+08
CS-136 6.99E+06 2.76E+07 0. 1.54E+07 2.11E+06 3.14E+06 1.99E+07
CS-137 6.92E+08 9.31E+08 0. 2.40E+08 1.24E+08 1.24E+07 3.27E+08
BA-140 2.37E+07 2.93E+04 0. 7.28E+03 1.95E+04 9.19E+06 1.53E+06
CE-141 1.12E+04 7.51E+03 0. 2.61E+03 0. 2.03E+07 8.61E+02
CE-144 1.28E+06 5.23E+05 0. 2.14E+05 0. 3.00E+08 B.76E+04

Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition

Note - the units for C---14 and H----3 are (mrem/yr per uCi/cu. meter)
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REVISION NO.: PRQCEDURE'TITLE: ! !
50 OFFSITE DOSE CALCULATION I\IIIANUAL (ODCM)
PROCEDURE NO.:
C-200 . ST. LUCIE PLANT
TABLE G-17
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GAS_EOUS DISCHARGE_S
'PATHWAY - FRESH FRUITS AND VEGETABLES AGE GROUP - TEENAGER
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER puCIl/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H-—-3 0. , 2.09E+02 2.09E+02 2.64E+02 2.09E+02 2.09E+02 2.09E+02
C-14 2.18E+04 2.18E+04 2.18E+04 1.64E+04 2. 18E+04 2.18E+04 2.18E+04
P--32 6.81E+08 4 27E+07 0. 0. 0. 7.66E+07 2.64E+07
CR--51 0. 0. 7.56E+03 2.79E+03 1.68E+04 3.18E+06 1.27E+04
MN--54 0. 3.20E+07 0. 9.52E+06 0. 9.80E+07 6.11E+06
FE--59 2.39E+07 5.67E+07 0. 0. 1.57E+07 1.87E+08 2.16E+07
CO--57 0.  1.22E+06 0. 0. 0. 3.09E+07 2.02E+06
CO--58 0. 6.01E+06 0. 0. 0. 8.12E+07 1.37E+07
CO--60 0. 2.01E+07 0. 0. 0. 2.41E+08 4 58E+07
ZN--65 3.35E+07 1.06E+08 0. 7.12E+07 0. 6.70E+07 4.82E+07
RB--86 0. 8.52E+07 0. 0. 0. 1.68E+07 3.97E+07
SR--89 2.61E+09 0. 0. 0. 0. 2.83E+08 7.48E+07
SR--90 7.61E+10 0. 0. 0. 2.41E+08 2.31E+09 1.88E+10
Y--91 1.15E+06 0. 0. 0. 0. 4.41E+08 3.06E+04
ZR--95 2.35E+05 _ '8.19E+04 0. 9.81E+04 0. 1.92E+08 5.61E+04
NB--95 3.72E+04 2.24E+04 0. 1.76E+04 0. 9.14E+07 1.26E+04
RU-103 1.27E+06 0. 0. 3.77E+06 0. 9.87E+07 5.66E+05
RU-106 2.82E+07 0. 0. 3.75E+07 0. 1.28E+09 3.54E+06
AG110 1.11E+06 1.03E+06 0. 2.02E+06 0. 4 19E+08 6.10E+05

!
Based on 1 pCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition




REVISION NO.:

PROCEDURE TITLE:

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE G-17
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR. GASEOUS D!SCHARG_L
PATHWAY - FRESH FRUITS AND VEGETABLES AGE GROUP - TEENAGER
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER uCI/SEC)

NUCLIDE BONE LIVER THYROID - KIDNEY LUNG GI-LLI WHOLE BODY
SN-123 9.25E-06 1.53E-07 1.22E-07 0. 0. 1.33E-05 2.28E-07
SN-126 6.25E+08 1.24E+07 3.64E+06 0. 2.83E+06 5.55E+08 1.94E+07
SB-124 1.65E+07 3.12E+05 3.99E+04 0. 1.28E+07 4.67E+08 6.53E+06
SB-125 1.73E+07 5.97E+05 3.48E+05 3.38E+06 1.68E+09 1.45E+08 3.40E+06
TE 125M 2.23E+07 7.99E+06 6.30E+06 6.36E+07 0. 6.24E+07 2.96E+06
TE 127M 4.46E+07 1.65E+07 1.18E+07 1.80E+08 0. 2.23E+08 5.561E+06
TE 129M 8.46E+07 3.14E+07 2.71E+07 2.45E+08 0. 2.95E+08 1.33E+07
1--130 2.58E+05 7.64E+05 9.72E+07 1.19E+06 0. B6.55E+05 3.00E+05
I--131 6.84E+07 9.66E+07 2.79E+10 1.25E+08 0. 1.83E+07 5.76E+07
--132 3.65E+01 9.77E+01 1.29E+04 1.56E+02 0. 1.84E+01 3.47E+01
1--133 1.98E+06 3.36E+06 6.10E+08 4.23E+06 0. 2.44E+06 1.04E+06
I--134 6.75E-05 1.83E-04 2.38E-02 2.92E-04 0. 1.60E-07 6.56E-05
1--135 2.65E+04 7.00E+04 9.15E+06 1.11E+05 5.67E-03 7.84E+04 2.57E+04
CS-134 5.79E+08 1.40E+09 0. 3.45E+08 1.69E+08 1.61E+07 6.52E+08
CS-136 2.18E+07 8.60E+07 0. 4.78E+07 6.56E+06 - 9.77E+06 6.19E+07
CS-137 . 7.83E+08 1.06E+09 0. 2.72E+08 1.40E+08 1.41E+07 3.70E+08
BA-140 9.38E+07 1.21E+05 0. 2.88E+04 7.73E+04 3.19E+08 6.04E+06
CE-141 6.32E+04 4.24E+04 0. 1.47E+04 0. 1.16E+08 4.86E+03
CE-144 5.03E+06 2.06E+06 0. 8.43E+05 0. 1.19E+09 2.67E+05

Based on 1 pCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition




REVISION NO.: PROCEDURE TITLE: ! G
50 | OFFSITE DOSE CALCULATION MANUAL (ODCM) b of 551
PROCEDURE NO.: | :
C-200 ST. LUCIE PLANT
‘ |
TABLE G-18
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FAG TORS R(l) FOR GASEQUS DISCHARGES
PATHWAY - INHALATION AGE GROUP ADULT
ORGAN DOSE FACTOR (MREM/YR PER uCI/CU METER)
NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI | WHOLE BODY
H—-3 0. . 1.07E+03 1.07E+03 1.07E+03 1.07E+03 1.07E+03 |  1.07E+03
C-14 1.82E+04 3.42E+04 3.42E+03 3.42E+03 3.42E+03 3.42E+03 3.42E+03
pP---32 1.32E+06 7.72E+04 0. 0. 0. 8.64E+(Q4 5.02E+04
CR--51 0. 0. 5.95E+01 2.28E+01 1.44E+04 3.32E+03 1.00E+02
MN--54 0. 3.96E+04 0. 9.84E+03 1.40E+06 7.74E+04 6.30E+03
FE--59 1.18E+04 2.78E+07 0. 0. 1.02E+06 1.88E+056 1.06E+04
CO--57 0. 6.92E+02 0. 0. 3.70E+05 3.14E+04 6.71E+02
CO--58 0. 1.58E+03 0. 0. 9.28E+05 1.06E+05 2.07E+03
CO--60 0. 1.15E+04 0. 0. 5.98E+06 2.85E+05 1.48E+04
ZN--65 3.24E+04 1.03E+05 0. 6.90E+04 8.72E+05 5.34E+04 4.66E+04
RB--86 0. 1.35E+05 0. 0. 0. 1.66E+04 5.90E+04
SR--89 3.04E+05 0. 0. 0. 1.40E+06 3.50E+05 8.72E+03
SR--90 9.92E+07 0. 0. 0. 9.60E+06 7.22E+05 6.10E+06
Y---91 4.62E+05 0. 0. 0. 1.70E+06 3.85E+05 1.24E+04
ZR--95 1.07E+05 - 3.44E+04 0. 5.42E+04 1.78E+06 1.50E+05 2.33E+04
NB--95 1.41E+04 7.82E+03 0. 7.74E+03 5.06E+05 1.04E+05 4.21E+03
RU-103 1.53E+03 0. 0. 5.83E+03 5.06E+05 1.10E+05 6.58E+02
RU-106 6.91E+04 0. 0. 1.34E+05 9.44E+06 9.12E+05 8.72E+03
AG110 1.08E+04 1.00E+04 0. 1.97E+04 4.64E+06 3.02E+05 5.94E+03
Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition




PROCEDURE TITLE:

REVISION NO.: !
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 | ST. LUCIE PLANT
|
TABLE G-18 .
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - iNHALf\TlON AGE GROUP - ADULT
ORGAN DOSE FACTOR  (MREM/YR PER uCl/CU. METER)
NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
SN-123 2.42E+05 5.33E+03 4.53E+03 0. 2.30E+06 3.14E+05 7.86E+03
SN-126 1.26E+06 3.34E+04 9.84E+03 0. 9.36E+06 1.27E+05 4.80E+04
SB-124 3.12E+Q4 5.89E+02 7 55E+01 0. 2.48E+06 4.06E+05 1.24E+04
SB-125 6.61E+04 7.13E+02 5.87E+01 0. 2.20E+06 1.01E+05 1.33E+04
TE 125M 3.42E+03 1.58E+03 1.05E+03 1.24E+04 3.14E+05 7.06E+04 4 67E+02
TE 127M 1.26E+04 5.62E+03 3.29E+03 4.58E+04 9.60E+05 1.50E+05 1.57E+03
TE 129M 9.76E+03 4 67E+03 3.44E+03 3.66E+04 1.16E+06 3.83E+05 1.58E+03
1--130 4 58E+03 1.34E+04 1.74E+06 2.09E+04 0. 7.69E+03 5.29E+03
[-131 2.52E+04 3.58E+04 1.19E+07 6.14E+04 0. 6.28E+03 2.05E+04
|--132 1.16E+03 3.26E+03 4.38E+05 5.19E+03 0. 4.06E+02 1.16E+03
[-133 8.64E+03 1.49E+04 2.93E+06 2.60E+04 0. 8.72E+03 4 54E+03
134 6.45E+02 1.73E+03 2.30E+05 2.75E+03 0. 1.01E+00 6.16E+02
--135 2.69E+03 6.99E+03 9.36E+05 1.11E+04 0. 5.25F+03 2.58E+03
CS-134 3.74E+05 8.48E+05 0. 2.88E+05 9.76E+04 1.04E+04 7.29E+05
CS-136 3.91E+04 1.46E+05 0. 8.56E+04 1.20E+04 1.17E+04 1.11E+05
CS-137 4,78E+05 6.22E+05 0. 2.22E+05 7.53E+04 8.40E+03 4 29E+05
BA-140 3.90E+04 4.90E+01 0. 1.67E+01 1.27E+06 2.18E+05 2.57E+03
CE-141 1.99E+04 1.35E+04 0. 6.26E+03 3.62E+05 1.20E+05 1.53E+03
CE-144 3.43E+06 "1.43E+06 0. 8.48E+05 7.78E+06 8.16E+05 1.84E+05

Based on 1 uCilsec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition




REVISION NO.: PROCEDURE TITLE: !
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 i ST. LUCIE PLANT
TABLE G-19
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l} FOR GASEOUS DISCHARGES
PATHWAY COWS MILK (CONTAMINATED FORAGI'Z) AGE GROUP - ADULT
ORGAN DOSE FACTOR (sQ. METER MREM/YR PER pCl/oEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H---3 0. 0.73E+02 9.73E+02 9.73E+02 9.73E+02 9.73E+02 9.73E+02
C-14 3.63E+05 7.28E+04 7.28E+04 7.28E+04 7.28E+04 7.28E+04 7.28E+04
P---32 1.71E+10 1.07E+09 0. 0. ' 0. 1.92E+09 6.62E+08
CR--51 0. 0. 1.71E+04 6.32E+03 3.80E+04 7.20E+06 2.86E+04
MN--54 0. 8.41E+06 0. 2.50E+06 0. ‘ 2.58E+07 1.61E+06
FE--59 2.98E+07 7.06E+07 0. 0. ! 1.96E+07 2.33E+08 2.69E+07
CO--57 0. 1.28E+06 D. 0. 0. ' 3.25E+07 2.13E+06
CO--58 0. 4.72E+06 0. 0. 0. 9.56E+07 1.06E+07
CO--60 0. 1.65E+07 0. 0. 0. 3.08E+08 3.62E+07
ZN--65 1.37E+09 4.36E+09 0. 2.92E+09 0. 2.75E+09 1.98E+09
RB--86 0. 2.60E+09 0. 0. 0. 5.12E+08 1.21E+09
SR--89 1.46E+09 0. 0. 0. 0. 2.33E+08 4 17E+07
SR--90 4.70E+10 0. 0. 0. 0. 6.37E+08 1.15E+10
Y---91 8.60E+03 0. 0. 0. 0. 4.73E+06 2.31E+02
ZR--95 3.18E+04 1.75E+04 0. 1.75E+04 0. 1.05E+08 6.95E+03
NB--95 8.26E+04 4 59E+04 0. 4.55E+04 0. 2.79E+08 1.80E+04
RU-103 1.02E+03 0. 0. 3.91E+03 0. 1.19E+05 4.41E+02
RU-106 2.04E+04 0. 0. 3.95E+04 0. 1.32E+06 2.58E+03
AG110 5.84E+07 5.40E+07 0. 1.06E+08 0. ~ 2.20E+10 3.21E+07

Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposmon

Note - the units for C---14 and H----3 are (mrem/yr per uCl/cu meter)




PROCEDURE TITLE:

REVISION NO.:
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE G-19
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - COWS MILK (CONTAMINATED FORAGE) AGE GROUP - ADULT
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER uCI/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
SN-123 0. 0. 0. 0. 0. 0. 0.
SN-126 1.65E+09 8.27E+07 9.56E+06 0. 4.67E+06 1.09E+09 4.94E+07
SB-124 2 58E+07 "4.87E+05 6.24E+04 0. | 2.00E+07 7.31E+08 1.02E+07
SB-125 2.64E+07 6.06E+05 2.99E+05 3.72E+06 2.66E+09 2.20E+08 5.23E+06
TE 125M 1.63E+07 5.91E+06 4.91E+06 6.63E+07 0. 6.50E+07 2.1BE+06
TE 127M 4.63E+07 1.68E+07 1.21E+07 1.88E+08 0. 2.11E+08 5.72E+06
TE 120M 6.06E+07 2 27E+07 2.09E+07 2.53E+08 0. 3.04E+08 9.61E+06
1130 4.27E+05 1.26E+06 1.61E+08 1.96E+06 0. 1.08E+06 4.97E+05
--131 2.96E+08 4.25E+08 1.39E+11 7.27E+08 0. 1.12E+08 2.43E+08
1--132 1.67E-01 4 47E-01 5.88E+01 7.12E-01 0. 8.39E-02 1.59E-01
1--133 4.00E+06 6.94E+06 1.33E+09 1.21E+07 0. 6.10E+06 2.12E+06
1--134 0. 0. 9.98E-10 0. 0. 0. 0.

--135 1.40E+04 3.70E+04 4.84E+06 5.88E+04 7 58E-02 4.14E+04 1.36E+04
CS-134 5.66E+09 1.35E+10 0. 4.36E+09 1.45E+09 2.36E+08 1.10E+10
CS-136 2.61E+08 1.03E+09 0. 5.74E+08 7.87E+07 1.17E+08 7.43E+08
CS-137 7.39E+09 1.01E+10 0. 3.44E+09 1.14E+09 1.95E+08 6.62E+09
BA-140 2.69E+07 3.38E+04 0. 1.15E+04 1.93E+04 5.70E+07 1.78E+06
CE-141 2.91E+04 1.97E+04 0. 9.13E+03 0. 7.52E+07 2.23E+03
CE-144 2.15E+06 ~ 8.97E+05 0, 5.32E+05 0. 7.26E+08 1.15E+05

Based on 1 pCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition

Note - the units for C---14 and H-—--3 are (mrem/yr per uCi/cu. meter)




REVISION NO.: PROCEDURE TITLl!E: I ‘ ‘ I I
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT |
| TABLE G-20 ‘
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY : GOATS MILK (CONTAMINATED FORAGE) ~ AGE GROUP - ADULT
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER uCI/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H-—--3 0. 1.99E+03 1.99E+03 1.99E+03 1.99E+03 1,.99E+03 1.99E+03
C-14 3.63E+05 7.28E+04 7.28E+04 7.28E+04 7.28E+04 7.28E+04 7.28E+04
P—-32 2.05E+10 1.20E+09 0. 0. 0. 2.31E+09 7.94E+08
CR--51 0. 0. 2.05E+03 7.58E+02 4.56E+03 8.64E+05 3.43E+03
MN--54 0. 1.01E+06 0. 3.00E+05 0. 3.09E+06 1.93E+05
FE--59 3.87E+05 0.18E+05 0. 0. 2.55E+05 |  3.03E+06 3.50E+05
CO--57 0. 1.54E+05 0. 0. 0. 3.90E+06 2.55E+05
CO--58 0. 5.67E+05 0. 0. 0. 1.15E+Q7 1.27E+06
CO--60 0. 1.98E+06 0. 0. 0. 3.70E+07 4.34E+06
ZN--65 1.65E+08 5,24E+08 0. 3.50E+08 0. 3.30E+08 2.37E+08
RB--86 0. 3.12E+08 0. 0. 0. 6.15E+07 1.45E+08
SR--89 3.06E+09 0. 0. 0. 0. 4.89E+08 8.76E+07
SR--90 9.87E+10 0. 0. 0. 0. 1.32E+09 2.41E+10
Y---91 1.03E+03 0. 0. 0. 0. 5.68E+05 2.77E+01
ZR--95 3.82E+03 2.10E+03 0. 2.10E+03 0. 1.26E+07 8.34E+02
NB--95 9.92E+03 5.51E+03 0. 5.46E+03 0. 3.34E+07 2.17E+03
RU-103 1.23E+02 0. 0. 4.69E+02 0. 1.43E+04 5.30E+01
RU-106 2.45E+03 0. 0. 4.73E+03 0. 1.58E+05 3.10E+02
AG110 7.00E+06 6.48E+06 0. 1.27E+07 0. 2.64E+09 3.85E+06

Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X{Q and relative deposition
Note - thé units for C—--14 and H----3 are (mrem/yr per pCi/cu. metet)




REVISION NO.: PROCEDURE TITLé: !
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT
TABLE G-20
ENVIRONMENTAL PATHWAY-DQSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - GOATS MILK (CONTAMINATED FORAGE) AGE GROUP - ADULT
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER HCI/SEC)
NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI | WHOLE BODY
SN-123 0. 0. 0. 0. 0. 0. " 0.
SN-126 1.97E+08 3.92E+06 1.15E+06 0. 5.61E+05 1.31E+08 5.92E+06
SB-124 3.10E+06 5.85E+04 7.49E+03 0. 2.40E+06 8.77E+07 1.22E+06
SB-125 3.16E+06 7.28E+04 3.58E+04 4 4TE+05 3.19E+08 2.74E+07 5.29E+05
TE 125M 1.96E+06 7.10E+05 5.89E+05 7.95E+06 0. 7.81E+06 2.62E+05
TE 127M 5.57E+06 1.94E+06 1.47E+06 2.26E+07 0. 2.52E+07 |  6.86E+05
TE 129M 7.27E+06 2.72E+06 2.51E+06 3.04E+07 0. 3.65E+07 1.15E+06
I--130 5.12E+05 1.52E+06 1.93E+08 2.36E+06 0. 1.30E+06 5.96E+05
I--131 3.56E+08 5.10E+08 1,67E+11 8.72E+08 0. 1.34E+08 2.92E+08
-132 2.00E-01 5.36E-01 7.06E+01 8.55E-01 0. 1.01E-01 1.91E-01
~133 4.80E+06 8.32E+06 1.60E+09 1.45E+07 0. 7.32E+06 2.54E+06
l--134 0. 0. ~ 1.20E-09 0. 0. 0. 0.
I--135 1.68E+04 4 44E+04 5.80E+06 7.05E+04 2.28E-01 4.97E+04 1.63E+04
CS-134 1.70E+10 4.04E+10 0. 1.31E+10 4.34E+09 7.06E+08 3.30E+10
CS-136 7.84E+08 3.09E+09 0. 1.72E+09 2.36E+08 3.52E+08 2.23E+09
CS-137 2.22E+10 3.03E+10 0. 1.03E+10 3.42E+09 5.83E+08 1.99E+10
BA-140 3.23E+06 4.05E+03 0. 1.38E+03 2.32E+03 6.84E+06 2.13E+05
CE-141 3.49E+03 2.36E+03 0. 1.10E+03 0. 9.02E+06 2.68E+02
CE-144 2.58E+05 1.08E+05 0. 6.39E+04 0. 8.71E+07 1.38E+04

Based on 1 uCi/sec release rate of each iSotope in and a value of 1. for X/Q, depleted X/Q and relative deposition
Note - the units for C---14 and H----3 are (mrem/yr per pCi/cu. meter)




REVISION NO.:

PROCEDURE TITLE: I

50 OFFSITE DOSE CALCULATION MANUAL (ODCHM)
PROCEDURE NO.:
C-200 | | | ST. LUCIE PLANT,
, TABLE G-21 |
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - MEAT (CONTAMINATED FORAGE) | AGE GROUP -ADULT '
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER pCI/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H—3 0. . 4.13E+02 4.13E+02 4.13E+02 413E+02_ |  4.13E+02 4.13E+02
C-14 3.33E+05 6.67E+04 6.67E+04 6.67E+04 6.67E+04 6.67E+04 6.67E+04
P--32 4.67E+09 2.93E+08 0. 0. 0. 5.25E+08 1.81E+08

CR--51 0. 0. 4.23E+03 1.56E+03 9.38E+03 1.78E+06 7.07E+03
MN--54 0. 9.18E+06 0. ' 2.73E+06 0. | 2.81E+07 1.75E+06
FE--59 2.67E+08 6.33E+08 0. 0. 1.76E+08 2.09E+09 2.41E+08
CO-57 0. 5.64E+06 0. 0. 0, 1.43E+08 9.38E+06
CO--58 0. 1.83E+07 0. 0. 0. 3.70E+08 4.09E+07
CO—60 0, 7.65E+07 0. 0. 0. 1.41E+08 1.66E+08
ZN--65 3.56E+08 1.13E+09 0. 7.57E+08 0. 7.13E+08 5.12E+08
RB--86 0, 4.89E+08 0. 0. 0. 0.64E+07 2.28E+08
SR--89 3.03E+08 0. 0. 0. 0. 4.84E+07 8.67E+06
SR--90 1.26E+10 0. 0. 0. 0. 1.45E+09 3.05E+09
Y—91 1.14E+06 0. 0. 0. 0. 6.26E+08 3.05E+04
ZR--95 3.78E+06 1.67E+06 0. 2.01E+06 0. 8.30E+09 8.26E+05
NB--95 2.30E1+06 1.28E+06 0. 1.27E+06 0. 7.75E+09 5.02E+05
RU-103 1.06E+08 0. 0. 4.06E+08 0. 1.24E+10 4.59E+07
RU-106 2.80E+09 0. 0. 5.41E+09 0. 1.81E+11 3.54E+08
AG110 6.71E+06 6.21E+06 0. 1.22E+07 0. 2.53E+09 3.69E+06

Based on 1 pCi/sec release rate of each isotopé in and a value of 1. for X/Q, depleted X/Q and relative deposition

Note - the units for C---14 and H----3 are (mrem/yr per uCi/cu. meter)
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REVISION NO.: PROCEDURE TITLE:
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ST.LUCIE PLANT
{
| - TABLE G-21
ENVIRONMENTAL. PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - MEAT (CONTAMINATED FORAGE) AGE GROUP - ADULT
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER uCI/SEC)
NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
SN-123 0. 0. 0. 0. 0. 0. 0.
SN-126 1.86E410 3.69E+08 1.08E+08 0. 6.46E+06 6.19E+09 5.83E+08
SB-124 1.99E+07 3.75E+05 4 80E+04 0. 1.54E+07 5.62E+08 7.85E+06
SB-125 6.65E+07 1.58E+07 1.29E+07 1,74E+08 2.49E+09 3.80E+08 1.05E+07
TE 125M 3.59E+08 1.30E+08 1.08E+08 1.46E+09 0. 1.43E+09 4 81E+07
TE 127M 1.13E+09 3.93E+08 2.956E+08 4 56E+09 0. 5.11E+09 1.39E+08
TE 120M 1.14E+09 4 29E+08 3.95E+08 4.79E+09 0. 5.76E+09 1.82E+08
1--130 2.38E-06 7.05E-06 8.96E-04 1.10E-05 0. 6.04E-06 2.77E-06
[~131 1.08E+07 1.565E+07 5.06E+09 2.65E+07 0. 4.07E+06 8.85E+06
l--132 0. 0. 0. 0. 0. 0. 0.
[--133 4.40E-01 7.63E-01 1.47E+02 1.33E+00 0. 6.71E-01 2.83E-01
I--134 0. 0. 0. 0. 0. 0. 0.
[--135 8.60E-02 7.94E-02 0. 3.01E-02 9.04E-03 1.86E-03 3.53E-02
CS-134 6.58E+08 1.57E+09 0. 5.08E+08 1.68E+08 2.74E+07 1.28E+09
CS-136 1.18E+07 4 67E+07 0. 2.60E+07 3.56E+06 5.31E+06 3.36E+07
CS-137 '8.73E+08 1.19E+09 0. 4.06E+08 1.35E+08 2.30E+07 7.82E+08
BA-140 2.88E+07 3.83E+04 0. 1.23E+04 2.07E+04 6.87E+07 1.90E+06
CE-141 1. 41E+04 9.52E+03 0. 4.41E+03 0. 3.63E+07 1.08E+03
CE-144  1.46E+06 6.10E+05 0. 3.62E+05 0. 4.93E+08 7.83E+04

Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition

Note - the units for C---14 and H----3 are (mrem/yr per pCi/cu. meter)




PROCEDURE TITLE:

REVISION NO.: PAQ :
50 OFFSITE DOSE CALCULATION MANUAL. (ODCM)
PROCEDURE NO.:
C-200 ST. LUCIE PLANT |
TABLE G-22
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEOUS DISCHARGES
PATHWAY - FRESH FRUITS AND VEGETABLES ' AGE GROUP - ADULT
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER puCIl/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
H----3 0. 4.02E+02 4.02E+02 4.02E+02 4.02E+02 4.02E+02 4.02E+02
C-14 1.25E+05 2.50E+04 2.50E+04 2.50E+04 2.50E+04 2 50E+04 2.50E+04
P---32 1.04E+09 6.51E+07 0. 0. 0. 1.17E+08 4.02E+07
CR~51 0. 0. 1.15E+04 4.25E+03 2.56E+04 4,85E+06 1.93E+04
MN--54 0. 4 87E+07 0. 1.45E+07 0. 1.49E+08 9.31E+06
FE--59 3.64E+07 8.64E+07 0. 0. 2.40E+07 2.85E+08 3.29E+07
CO--57 0. 1.85E+06 0. 0. 0. 4.70E+07 3.08E+06
CO--58 0. 6.89E+06 0. 0. 0. 1.40E+08 1.54E+07
CO--60 0. 2.38E+07 0. 0. 0. 4.46E+08 5.23E+07
ZN--65 5.11E+07 1.62E+08 0. 1.09E+08 0. 1.02E+08 7.34E+07
RB--86 0. 1.30E+08 0. 0. 0. 2.56E+07 6.06E+07
SR--89 2.67E+09 0. 0. 0. 0. 4.26E+08 7.B4E+07
SR--90 8.49E+10 0. 0: 0. 0. 2.14E+09 2.07E+10
Y---91 1.26E+06 0. 0. 0. 0. ' 6.92E+08 3.37E+04
ZR--95 2.93E+05 9.82E+04 0. 1.49E+05 0. 3.34E+08 6.38E+04
NB--95 4 87E+04 2.71E+04 0. 2.68E+04 0. 1,64E+08 1.06E+04
RU-103 1.50E+06 0. 0. 5.75E+06 0. 1.76E+08 6.49E+05
RU-106 2.95E+07 0. 0. 5.71E+07 0. 1.91E+09 3.74E+06
AG110 1.69E+06 1.56E+06 0. 3.08E+06 0. 6.38E+08 9.30E+05

Based on 1 uCi/sec release rate of each isotope ih and a value of 1. for X/Q, depleted X/Q and relative deposition




REVISION NO.: PROCEDURE TITLE: !
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 ] ST. LUCIE PLANT
TABLE G-22 |
ENVIRONMENTAL PATHWAY-DOSE CONVERSION FACTORS R(l) FOR GASEQUS DISCHARGES
PATHWAY - FRESH FRUITS AND VEGETABLES ' AGE GROUP - ADULT
ORGAN DOSE FACTOR  (SQ. METER-MREM/YR PER pCI/SEC)

NUCLIDE BONE LIVER THYROID KIDNEY LUNG GI-LLI WHOLE BODY
SN-123 1.00E-05 1.66E-07 1.41E-07 0. 0. 2.04E-05 2 45E-07
SN-126 9.52E+08 1.89E+07 5.54E+06 0. 4.31E+06 8.46E+08 2.94E+07
SB-124 2.52E+07 4.75E+05 6.08E+04 0. 1.95E+07 7.12E+08 9.94E+06
SB-125 2.58E+07 7.23E+05 4.03E+05 5.14E+06 2.56E+09 2.22E+08 5.10E+06
TE 125M 2 38E+07 8.65E+06 7.17E+06 9.69E+07 0. 9.51E+07 3.19E+06
TE 127M 6.75E+07 2.36E+07 1.77E+07 2.73E+08 0. 3.06E+08 8.32E+06
TE 129M 8.93E+07 3.34E+07 3.08E+07 3.73E+08 0. 4.49E+08 1.42E+07
I--130 3.93E+05 1.16E+06 1.48E+08 1.81E+06 0. 9.98E+05 4.58E+05
--131 7.78E+07 1.12E+08 3.65E+10 1.91E+08 0. 2.94E+07 6.38E+07
l--132 5.57E+01 1 .49E+02 1.96E+04 2.38E+02 0. 2.80E+01 5.20E+01
I--133 2.13E+06 3.69E+06 7.10E+08 6.44E+06 0. 3.24E+06 1.13E+06
l--134 1.03E-04 2.79E-04 3.63E-02 4.45E-04 0. 2.43E-07 9.99E-05
I--135 4.04E+04 1.07E+05 1.40E+07 1.70E+05 8.65E-D3 1.19E+05 3.91E+04
CS-134 6.82E+08 1.62E+09 0, 5.26E+08 ~ 1.74E+08 2.84E+07 1.33E+09
CS-136 8.32E+07 1.31E+08 0. 7.29E+07 9.99E+06 1.49E+07 9.43E+07
CS-137 8.90E+08 1.22E+09 0. 4.14E+08 1.37E+08 2.34E+07 7.98E+08
BA-140 1.03E+08 1.35E+05 0. 4.39E+04 7.38E+04 6.65E+08 6.77E+06
CE-141 7.16E+04 4.85E+04 0. 2.25E+04 0. 1.85E+08 5.49E+03
CE-144 5.19E+06 2.17E+06 0. 1.29E+06 0. 1.75E+09  2.78E+05

Based on 1 uCi/sec release rate of each isotope in and a value of 1. for X/Q, depleted X/Q and relative deposition




REVISION NO.:

50

PROCEDURE NO.:

C-200

PROCEDURE TITLE:
OFFSITE DOSE CALCULATION MANUAL (ODCM)

-ST. LUCIE PLANT

Selecting the Appropriate Long Term (X/Q) for Dose Calculations Involving Noble Gases
{for:

(1) Total-Body dose from-instantaneous releases
(2) Skin- dose from instantaneous releases

(3) Gamma air dose (cumulative)-

(4) Beta air dose (cumulative)

TABLE M-1

TYPE OF DOSE LIMITING RANGE LIMITING (X/@) VALUE
CALCULATION (miles) Sector sec/m®
Instantaneous 0.97 NW 1.6 X 10
1/31 days 6.97 ] ) 10° s
Quarterly 097 1. Normally (X/Q) = 1.6 X 10” sec/m
Yearly 2. May use option of actual meteorological
12 Consecutive 0.97 data for time of concern.
months
Annual Report 0.97 N/A Note-1

0.97 miles Corresponds to-the minimum site boundary distance in_the north direction
and 0.97 miles was chosen for all other sectors for ease of calculations when-
the averaging is done for quarterly reports. -

' The (X/Q) has to be calculated based on actual mieteorological data-that- |
occurred during the period of interest. The_sector of interest is N/A because
_the limiting (X/Q) wiil'be determined from the actual meteorological data
and may occur in any sector.

NOTE1




REVISION NO: PROCEDURE TITLE:
50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.:
-C-200 _ ST: LUCIE PLANT
TABLE #-2

Selecting the Appropriate Long Term (X/Q)p or (D/Q) for Dose
1Calculations lnvblving Radioiodines & 8 D Particulates for:

(1) Inhalation

(2) Tritium (All gas pathways)

(3) Ground Plane

TYPE OF DOSE LIMITING | LIMITING SECTOR ) )
|| CALCULATION | RANGE (miles) (OL) (X/Q)p sec/m™ | (D/Q) 1/m
B
_ NW .
instantaneous | 0.97 1.3 X 10

WNW
0.97 A
Annual Report

0.97 A
1/31 days,
Qtr. yearly, 0.97 NW

Annual

Total Dose ) 0.97 WNW

(OL) Over land areas only
(A)  To be determined by reduction of actual met data occurring during each quarter

(B)  For Tritium in the Milk Animal Pathway, the (X/Q)p value should be that of the
respective controlling sector and range where the Milk Animal.is located as per
Table M-3. -Example: If a cow was located at 4.25 miles in NW sector, use the
(X/Q)p for 4.25 miles NW.




REVISION NO.: PROCEDURE TITLE:

50 OFFSITE DOSE CALCULATION MANUAL (ODCM)
PROCEDURE NO.: ’
C-200 . ST. LUCIE PLANT
TABLE M-3

Selecting the Appropriate Long Term (D/Q) for Dose Calculations Involving Radioiodines
and 8D Particulates for Grass-Cow-Milk or Grass-Goat-Milk:

T TYPE OF DOSE LIMITING ) LIMITING (D/Q) Value-

CALCULATION "RANGE SECTOR - AIm?
Release Raie A A A
1/31 Days B B B
Quarterly - Yearly B B B-
Annual (Calendar Year) | B B B
Annual Report C C C

A. Tie worst cow.or goat as per locations from [and—census. If no milk animal in any

sector, assume a cow at 4.25 miles in the highest (D/Q) sector over land.

B. The historical (D/Q) of all land sectors with the werst cow or goat from each-sector
as reported in the Land Census. A 4.25 mile cow should be assumed in the worst
sector over land when no milk animal is reported.

C. The highest (D/Q) at a milk animal location of all milk animals reported in the Land
Census Report. (If no milk animals within 5 miles a 4.25 mile cow should be
assumed in the sector having the highest (D/Q) at 4.25 miles over land). Actual
Met Data should be used for the selection of the worst case milk animal and for the
dose calculations. If both goat and milk animals are reported inside 5 miles; dose
calculations should be performed on each animal-and the higher dose animal.

—contribution should be used.

|The historical wind frequency fractions for each sector are listed in Table M-8.




REVISION NO.:
50

PROCEDURE NO.:
C-200

TPROCEDURE TITLE.

OFFSITE DOSE CALULATION MANUAL (ODCM)

Florida Power & Light Company

St. Lucie Unit 1
Hutchinson Island, Florida
Dames and Moore Job No: 4598 - 112

ST. LUCIE PLANT

TABLE M-4

TERRAIN CORRECTION FACTORS

Terrain Correction Factors (PUFF / STRAIGHT LINE)

Period of Recérd: 8/29/77 to 8/31/78

Base Distance in Miles/Kilometers

DESIGN
AFFECTED | pioraNcE | 25 75 1.25 175 | 225 | 275 3.25 375 | 425 | 475
SECTOR

MILES 40 121 2.01 282 | 362 | 442 | 523 | 603 | 684 | 764

NNE 0. 1006 | 1576 | 1465 | 1404 | 1.338 | 1318 | 1334 | 1386 | 1.346 | 1338
"NE 0. 1887 | 1581 | 1461 | 1391 | 1310 | 1250 | 1164 | 1128 | 1.401 | 1.116
ENE 0. 1452 | 1230 | 1122 | 1.081 | 1.047 | 1033 | 941 941 906 | 902
E 0. 1662 | 1425 | 1277 | 1193 | 1451 | 1423 | 1.097 | 1121 | 1423 | 1.122
ESE 0. 1600 | 1483 | 1.328 | 1260 | 1.246 | 1490 | 1.134 | 1.094 | 1.032 | .968
SE 0. 1.818 1.691 1.470 1.427 1.435 1.361 | 1.366 1.331 1.279 1,239
SSE 0. 1812 | 1586 | 1370 | 1.302 | 1270 | 1263 | 1229 | 1493 | 1471 | 1.151
s 0. 1398 | 1321 | 1125 | 1.083 | 1108 | 1427 | 1.073 | 1.063 | 1.047 | 1.024
SSW 0. 1534 | 1411 | 1296 | 1192 | 1205 | 1132 | 1435 | 1.116 | 1.077 | 1.060
SW 0. 1685 | 1492 | 1204 | 1233 | 1200 | 1222 | 1160 | 1160 | 1.198 | 1.196
WSW 0. 1620 | 1333 | 1210 | 1473 | 1.082 | 1.091 | 1.099 | 1.056 | 1.034 | 1.004
W 0. 1651 | 1415 | 1290 | 1218 | 1.154 | 1099 | 1.081 | 1.067 | 1.093 | 1.083
WNW 0. 1720 | 1430 | 1267 | 1.185 | 1150 | 1133 | 1.125 | 1.085 | 1.033 | 1.045
NW 0. 1681 | 1407 | 1257 | 1473 | 1119 | 1.078 | 1.063 | .995 998 978
NNW 0. 1739 | 1488 | 1316 | 1212 | 1472 | 1122 | 1135 | 1.080 | 1.099 | 1.091
N 0. 1816 | 1524 | 1389 | 1285 | 1257 | 1263 | 1285 | 1267 | 1231 | 1213

Note 1: Any interpolatjons between stated mjileages will be done by log-log




REVISION NO.: PROCEDURE!TITLE:

50 OFFSITE DOSE CALULATION MANUAL (ODCM)
PROCEDURE NO.:
C-200 . ‘ ST. LUCIE PLANT
TABLE M-5

HISTORICAL LONG TERM - (X/Q) (Frequency corrected)

Terrain / Recirculation Adjusted Program ANNXOQY Version - 11/18/76

Florida Power & Light Company

St. Lucie Unit 1 Average Annual Relative Concentration (sec/cubic meter)

Hutchinson Island, Florida
Dames and Moore Job No: 1.4598 - 112

Period of Record: 9/1/76 to 8/31/78
Base Distance in Miles/Kinmeters

DESIGN
Areci=P | DISTANCE | .25 75 125 175 2.25 2.75 3.25 3.75 4.25 475
MILES 40 1.21 2.01 2.82 3.62 4.42 5.23 6.03 6.84 7.64
NNE 0. 11E-05 | 1.7E-06 | 7.8E-07 | 4.5E-07 | 3.1E-07 | 2.2E-07 | 17E-07 | 15E-07 | 1.2E-07 | 1.0E-07
NE 0. 1.3E-05 | 2.1E-06 | 89E-07 | 51E-07 | 3.4E-07 | 2.4E-07 | 1.7E-07 | 1.4E-07 | 1.1E-07 | 9.8E-08
ENE 0. 9.3E-06 | 14E-06 | 6.2E-07 | 3.7E-07 | 2.5E-07 | 1.9E-07 | 1.3E-07 | 1.JE-07 | 8.8E-08 | 7.5E-08
E 0. 9.8E-06 | 1.6E-06 | 6.5E-07 | 3.7E-07 | 2.5E-07 | 1.8E-07 | 1.4E-07 | 1.2E-07 | 9.9E-08 | 8.4E-08
ESE 0. 1.2E-05 | 1.9E-06 | 8.1E-07 | 4.8E-07 | 3.2E-07 | 24E-07 | 1.8E-07 | 1.4E-07 | 1.1E-07 | 9.0E-08
SE 0. 114E-06 | 2.4E-06 | 9.7E-07 | 5.7E-07 | 4.0E-07 | 2.9E-07 | 2.3E-07 | 1.9E-07 | 1.4E-07 | 1.2E-07
SSE 0. 1.1E-05 | 1.7E-06 | 7.3E-07 | 4.3E-07 | 2.9E-07 | 2.1E-07 | 1.6E-07 | 1.3E-07 | 1.1E-07 | 9.1E-08
S 0. 6.2E-06 | 1.0E-06 | 4.2E-07 | 2.5E-07 | 1.8E-07 | 1.4E-07 | 1.0E-07 | 8.0E-08 | 6.6E-08 | 5.5E-08
SsSw 0. 57E-06 | 9.0E-07 | 4.0E-07 | 2.3E-07 | 1.6E-07 | 1.1E-07 | 8.9E-08 | 7.0E-08 | 57E-08 | 4.8E-08
swW 0. 6.1E-06 | 9.4E-07 | 3.9E-07 | 2.2E-07 | 16E-07 | 1.1E-07 | 86E-08 | 7.0E-08 | 6.0E-08 | 5.1E-08
WSW 0. 7.3E-06 | 1.1E-06 | 4.6E-07 | 2.7E-07 | 1.7E-07 | 1.3E-07 | 1.0E-07 | 8.0E-08 | 6.5E:08 | 5.4E-08
w 0. 7.6E-06 | 1.2E-06 | 52E-07 | 2.9E-07 | 2.DE-07 | 1.3E-07 | 1.0E-07 | 8.4E-08 | 7.2E-08 | 6.1E-08
WNW 0. 14E-Q5 | 2.1E-06 | 9.1E-07 | 5.2E-07 | 3.4E-07 | 2.6E-07 | 2.0E-07 | 1.5E-07 | 1.2E-07 | 1.0E-07
NW 0. 16E-05 | 2.4E-06 | 1.0E-06 | 5.9E-07 | 3.9E07 | 2.8E-07 | 2.1E-07 | 1.7E-07 | 1.4E-07 | 1.2E-07
NNW 0. 1.5E-05 | 2.2E-06 | 9.6E-07 | 5.5E-07 | 3.6E-07 | 2.6E-07 | 2.0E-07 | 1.6E-07 | 1.3E-07 | 1.2E-07
N 0. 9.1E-06 | 1.4E-06 | 6.3E-07 | 3.6E-07 | 24E-07 | 1.8E-07 | 1.4E;07 | 1.2E-07 | 9.4E-08 | 7.9E-08
Number of Valid Observations = 17135 Number of Calms Lower Level = 95
Number of Invalid Observations = 385 Number of Calms Upper Level = 0

Note 1 - Any mterpolatlons between stated mlleages will be done by log-log

H
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50 OFFSITE DOSE CALULATION MANUAL (ODCM)

PROCEDURE NO.:

C-200 ' ST. LUCIE PLANT

TABLE M-6
HISTORICAL LONG TERM DEPLETED - (X/Q)p .(Fre%lencv corrected)
: L= A=EE = =10 .
Terrain / Recirculation Adjusted Program ANNXOQS Version - 11/18/76
Florida Power & Light Company
St. Lucie Unit 1 Average Annual Relqtive Concentration Depleted (sec/cubic meter)

Hutchinson Island, Florida
Dames and Moore Job No: 4598 - 112

Period of Record: 9/1/76 to 8/31/78
Base Distance in Mil(?s/Kilometers

Number of Valid Observations = 17135
Number of Invalid Observations = 385

Number of Calms Lower Level = 95
Number of Calms Upper Level = 0

Note 1 - Any interpolations between stated mileages will be done by log-log

DESIGN
AEECIED | DISTANCE 25 75 1.25 175 2.25 2.75 3.25 3.75 4.25 4.75
MILES 40 1.21 2.01 2.82 3.62 4.42 5.23 6.03 6.84 7.64

NNE 0. 1.1E-05 | 1.6E-06 | 6.6E-07 | 3.8E-07 | 2.4E-07 | 1.7E-07 | 1.3E-07 | 1.1E-07 | 9.2E-08 | 7.6E-08

NE 0. 1.2E-05 | 1.7E-06 | 7.6E-07 | 4.3E-07 | 2.8E-07 | 1.9E-07 | 1.4E-07 | 1.1E-07 | 8.6E-08 | 7.4E-08

ENE 0. 8.9E-06 | 1.2E-06 | 5.3E-07 | 3.0E-07 | 2.0E-07 | 1.4E-07 | 1.0E-07 | 8.4E-08 | 6.6E-08 | 5.6E-08

E 0. 9.1E-06 | 1.3E-08 | 5.6E-07 | 3.1E-07 | 2.1E-07 | 1.5E-07 | 1.1E-07 | 9.1E-08 | 7.5E-08 | 6.3E-08

ESE 0. 1.2E-05 | 1.6E-06 | 6.9E-07 | 3.9E-07 | 2.6E-07 | 1.9-07 | 1.4E-07 | 1.1E-07 | 8.5E-08 | 6.7E-08

SE 0. 1.3E-05 | 2.0E-06 | 82E-07 | 4.7E-07 | 3.3E-07 | 2.3E-07 | 1.8E-07 | 1.3E-07 | 1.1E-07 | 9.0E-08

SSE 0. 11E-05 | 1.6E-06 | 6.3E-07 | 3.5E-07 | 2.4E-07 | 1.8E-07 | 1.4E-07 | 1.0E-07 | 8.2E-08 | 6.8E-08

S 0. 5.9E-06 | 9.1E-07 | 3.6E-07 | 2.1E-07 | 1.4E-07 | 1.1E-07 | 7.7E-08 | 6.2E-08 | 5.0E-08 | 4.1E-08

SSW 0. 5.4E-06 | 8.0E-07 | 3.4E-07 | 1.9E-07 | 1.3E-07 | 8.9E:08 | 6.9E-08 | 55E-08 | 4.3E-08 | 3.6E-08

SwW 0. 57E-06 | 8.4E-07 | 3.4E-07 | 1.8E-07 | 1.2E-07 | 9.2E-08 | 6.7E-08 | 5.3E-08 | 4.6E-08 | 3.8E-08

WSW 0. 7.0E-06 | 9.6E-07 | 4.0E-07 | 2.2E-07 | 1.4E-07 | 1.0E-07 | 8.0E-08 | 6.1E-08 | 5.0E-08 | 4.0E-08

w 0. 7.3E-06 | 1.1E-06 | 4.4E-07 | 2.4E-07 | 16E-07 | 1.1E-07 | 8.2E-08 | 6.4E:08 | 5.5E-08 | 4.4E-08

WNW 0. 1.3E-05 | 1.9E-06 | 7.9E-07 | 4.4E-07 | 2.9E-07 | 2.0E-07 | 1.6E-07 | 1.2E-07 | 9.3E-08 | 7.8E-08

NW 0. 1.5E-05 | 2.1E-06 | 8.9E-07 | 4.9E-07 | 3.1E-07 | 2.3E-07 | 1.7E-07 | 1.3E-07 | 1.0E-07 | 8.5E-08

NNW 0. 1.4E-05 | 2.1E-06 | 8.3E-07 | 4.5E-07 | 2.9B-07 | 2.0E-07 | 1.6E-07 | 1.2E-07 | 1.0E-07 | 8.6E-08

N 0. 8.7E-06 | 1.3E-06 | 54E-07 | 3.0E-07 | 2.0E-07 | 1.4E-07 | 1.1E-07 | 8.9E-08 | 7.0E-08 | 5.8E-08




REVISION NO.: PROCEDURE TITLE:

50 OFFSITE DOSE CALULATION MANUAL (ODCM)

PROCEDURE NO.:
C-200

ST. LUCIE PLANT

TABLE M-7
HISTORICAL LONG TERM - (D/Q) (Frequency corrected)

TERRAIN / RECIRCULATION ADJUSTED

Florida Power & Light Company

St. Lucie Unit 1

Hutchinson Island, Florida ,

Dames and Moore Job No: 4598 - 112

PROGRAM AN!NXOQQ VERSION - 11/18/76

Average Annual Relative Deposition Rate (square meter - 1)

Period of Record: 9/1/76 to 8/31/78
Base Distance in Miles/Kilometers

Number of Valid Observations = 17135

Number of Invalid Observations = 385

Number of Calms Lower Level = 95
Number of Calms Upper Level = 0
Note 1 - Any interpolations between stated miléag(las will be done by log-log

DESIGN

AgEE%ERD DISTANCE 25 | 75 125 175 2.25 2.75 3.25 3.75 425 475
MILES 40 121 2.01 2.82 3.62 4.42 5.3 6.03 6.84 7.64

NNE 0. §5E-08 | 9.3E-09 | 3.7E-09 | 2.1E-09 | 1.3E-09 | 9.0E-10 | 6.8E-10 | 5.5E-10 | 4.3E-10 | 3.5E-10
NE 0. B.0E-08 | B.OE-09 | 35E-00 | 1.9E-00 | 12E09 | 81E-10 | 56E-10 | 48E-10 | 3.3E-10 | 2.8E-10
ENE 0. 32EI08 | 4.8E-09 | 1.9E-09 | 1.0E-09 | 6.6E-10 | 46E-10 | 3.2E-10 | 2.4E-10 | 1.9E-10 | 1.5E-10
E 0. 3.06-08 | 46E09 | 1.8E-09 | 9.5E-10 | B.0E-10 | 42E-10 | 3.1E-10 | 2.5E-10 | 2.0E-10 | 1.6E-10
ESE 0. 3.7E-08 | 5.8E:09 | 23E-08 | 1.2E-09 | B.OE-10 | 5.4E-10 | 3.9E-10 | 3.0E-10 | 22E-10 | 1.7E-10
SE 0. 6.4E-08 | 1.0E-08 | 40E-09 | 21E:09 | 14E-08 | 9.7E-10 | 7.2E-10 | 5.6E-10 | 4.3E-10 | 3.5E-10
SSE 0. 6.2E08 | 9.5E-09 | 3.6E-09 | 2.0E-09 | 12E:09 | B.7E-10 | 6.4E-10 | 49E-10 | 3.9E-10 | BAE-10
s 0. 4.2E-08 | 7.0E00 | 26E00 | 14E-09 | 9.5E-10 | 6.9E10 | 4.9E-10 | 8.8E-10 | 3.0E-10 | 2.5E-10
SSW 0. 3.4E-08 | 5.4E-00 | 22E-09 | 14E-00 | 7.56-10 | 5.0E-10 | 3.7E-10 | 2.0E-10 | 2.38-10 | 1.8E-10
SW 0. 45E-08 | 7.0E00 | 2.6E-09 | 15E:09 | 9.0E-10 | 6.6E-10 | 46E-10 | 3.6E-10 | 3.0E-10 | 2.8E-10
WSW 0. 5.3E-08 | 7.7E-09 | 3.0E00 | 1.6E-00 | 1.0E-09 | 7.3E-10 | 5.5E-10 | 41E-10 | 8.3E-10 | 2.6E-10
W 0. 5.0E-08 | 7.5E09 | 3.0E-09 | 1.6E-09 | 9.8E-10 | 6.7E-10 | 5.0E-10 | 3.86-10 | 3.2E-10 | 2.6E-10
WNW 0. 8.8E-08 | 1.3E-08 | 4.9E-00 | 2.6E-09 | 1.7E09 | 1.1E09 | 8.7E-10 | 6.6E-10 | 5AE-10 | 4.2E-10
NW 0. B.2E-08 | 12E-08 | 4.7E-09 | 2.5E-09 | 1.6E-09 | 1.1E-09 | 7.0E-10 | 5.8E-10 | 4.7E-10 | 3.8E-10
NNW 0. 8.2E-08 | 1.2E-08 | 46E09 | 24E-09 | 1.6E09 | 1.1E:00 | 8.1E-10 | 5.9E-10 | 4.8E10 | 4.0E-10
N 0. 51E-08 | 7.3E08 | 2.9E-00 | 15E-08 | 9.8E-10 | 7.1E-10 | 5.4E-10 | 4.2E-10 | 32E-10 | 2.7E-10
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Joint Wind Frequency Distribution

All Winds

Data Source: On-Site

\Wind Sensor Height 10.00 Meters
Table Generated: 12/05/78. 07.42.18.

TABLE M-8
Data Period: September 1, 1976 - August 31, 1878

St. Lucie Unit 2

Hutchinson Island, Florida

Flerida Power & Light Co.

Dames and Moore Job No: 4598 - 112 - 27

Wind Speed Categories (Meters per Second)

' - Totals below are given in hours & percent for wind frequency by sectors

END OF APPENDIX A

- WIND 0.0- 15 3.0- 5.0- 75 1 MEAN
SECTOR | 15 3.0 50 75 10.0 >100 | TOTAL | gpppp
71 206 318 71 3 0 69
NNE 43 125 1.92 43 02 0.00 4.05 3.32.
62 200 385 28 I 0 0 867 -
NE 38 1.77 2.33 77 0.00 0.00 5.25 3.43
50 334 505 | 158 0 0 1057
ENE -36- 2.02 3.06 96 0.00 0.00 6.40 3.51
= 69 355 | 510 76 0 0 1010 325
42 215 I 3.09 46 0.00 0.00 6.11 :
115 684 744 72 T o- 1616
ESE 70 414 450 44 01 0.00 9.78 3.04
183 660 749 28 0 0 1620
SE 1.11 3.00 453 47 0.00 0.00 9.81 2.88
129 579 656 93 1 0 1453
SSE 78 3.50 3.07 56 01 0.00 8.82 3.10
S 72 310 407 99 8 1 897 335
44 1.88 2.46 60 05 01 5.43 :
84 372 246 105 33 2 1044 |
SSwW 51 225 270 64 20 | 02 6.32 3.48
. 129 240 336 106 14 0 1025
SW 78 266 2.03 64 08 0.00 6.20 3.10
155 320 186 29 5 0 595
WSW 94 194 1.13 18 03 0.00 4.21 2.59
174 267 119 37 > 0 599
W 1.05 1.62 72 22 | o1 0.00 3.63 243
203 304 172 17 0 1T o0 6596
WNW 1.23 1.84 1.04 10 0:00 0.00 421 | 234
143 518 424 50 0 0 1135
NW 87 | 314 257 30- 0.00 0.00 6.87 2.85
85 379 535 70 . 1 0 | 1070
NNW 51 220 | 324 42 01 0.00 6.46 322
N 91 194 | 531 148 5 0 | 989 269
55 | 1417 3.21 90 03 -0.00 5.86 :
95 95
CALM o > CALM
_ 7920 | 6214 | 7023 1287 73 5 16522 | ]
TOTAL | 44e2 | 3761 | 4251 7.79 44 03 10000 | 310
NUMBER OF VALID OBSERVATIONS 16522 9430 PCT. Key XXX Number of Occurrences
NUMBER OF INVALID OBSERVATIONS 988 5.70 PCT. XXX Percent Occurrences
TOTAL NUMBER OF OBSERVATIONS 17520  100.00 PCT.
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ST. LUCIE PLANT
Key to Sample Locations
SAMPLE |APPROXIMATE
PATHWAY | LOCATION DESCRIPTION C?)AL\II\_AEC%ESD COLLECTION |  DISTANCE D'SRE%%T(')gN
, , FREQUENCY (miles)

Direct Radiation N-1 North of Blind Creek | TLD | Quarterly 1 N
Direct Radiation | NNW-5 |Frederick Douglas Beach Entrance TLD Quarterly 4.8 NNW
Direct Radiation | NNW-10 |Coast Guard Station TLD Quarterly 8.7 NNW
Direct Radiation | NW-5 |Indian River Drive at Rio Vista Drive TLD Quarterly 54 NW
Direct Radiation | NW-10 |intersection of SR 68 and 33rd St TLD Quarterly 9.6 NW
Direct Radiation | WNW-2 |Cemetery South of 7107 Indian River Drive TLD Quarterly ' 23 WNW
Direct Radiation [ WNW-5 |US-1 at SR 712 ' TLD ‘Quarterly 5.1 WNW
Direct Radiation | WNW-10 |SR 70, Just West of I-95 TLD Quarterly 10 WNW
Direct Radiation W-2  |Power Line - 77609 Indian River Drive TLD, Quarterly 2 W
Direct Radiation W-5 Oleander and Sager Streets .TLD' Quarterly 54 W
Direct Radiation W-10  [I-95 and SR 709 , TLD Quarterly 10.3 W
Direct Radiation [ WSW-2 [8503 Indian River Drive TLD Quarterly 1.8 WSW
Direct Radiation | WSW-5 |Prima Vista Blvd. at Yacht Club TLD Quarterly 5.6 WSW
Direct Radiation | WSW-10 |Del Rio and Davis Streets TLD Quarterly 10 WSW
Direct Radiation SW-2  |9205 Indian River Drive TLD Quarterly 2 SW
Direct Radiation SW-5  |FPL Walton Sve Ctr CTLD Quarterly 45 ' sSw
Direct Radiation SW-10 [Port St. Lucie Bivd. and Cairo Road TLD Quarterly - 10.2 - SW
Direct Radiation SSW-2  [10307 Indian River Drive . TLD Quarterly 2.6 ' SSW
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ST. LUCIE PLANT
Key to Sample Locations
! SAMPLE |APPROXIMATE ‘
PATHWAY | LOCATION DESCRIPTION o VEee2| COLLECTION|  DISTANCE | PiiCHIoN
. FREQUENCY (miles)
Direct Radiation S5W-5 |Port St. Lucie Blvd. and US 1 _TLD Quarterly 6 SSw
Direct Radiation | SSW-10 |Pine Valley and Westmoreland Roads TLD Quarterly 8 SSW
Direct Radiation S-5 13189 Indian River Drjve TLD Quarterly 5.2 S
Direct Radiation S-10 US 1 and Palm City Ave TLD Quarterly 10.8 S
Direct Radiation | S/SSE-10_|indian River Drive and Quail Run Lane TLD Quarterly 9.9 SSE
Direct Radiation SSE-5 |North of Entrance to Miramar ~ TLD Quarterly 5.1 SSE
Direct Radiation | SSE-10 |Elliot Museum TLD Quarterly 10.2 SSE
Direct Radiation SE-1 ' |South of Cooling _Canlal TLD Quarterly 1 SE
Direct Radiation |  *H-32 gegf:hF lorida - 1FAS Entomology Lab Vero TLD Quarterly 18.1 NNW
Airborne HO8  |FPL Substation - Weatherbee Road Radioiodine & ey 6 VWNW
' Particulates
. . . Radioiodine &
Airborne H12 FPL Substation - SR 76, Stuart Particulates Weekly 12 )
. . . Radioiodine &
Airborne H14 Onisite - near south property line Particulates Weekly 1 SE
: , : : . . Radioiodine &
Airborne H30 Power Line - 7609 Indian River Drive Particulates We;ekly 2 W

* Denotes Control Sample
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ST. LUCIE PLANT
Key to Sample Locations
~ SAMPLE  |APPROXIMATE
PATHWAY | LOCATION DESCRIPTION o VEKES | coLLECTION | DisTance | PRECTION
s FREQUENCY (miles) T
. N . Radioiodirle &
Airborne H34‘ OnS|te‘ - At Meteorological Tower Particulate’s Weekly Ov.5 N
|
Atlantic Ocean vicinity of public beaches east SUrzigiga\‘/Vmater Weekly
Waterborne H15 side of Route A1A ' Sedir!'ntlent from Semi-A i <1 ENE/E/ESE
shoreline emi-Annually
Surface Water M onthly
N ' ; . (ocean)
Waterborne H59 Near south end of Hutchinson Island Sediment from Semin ' 10-20 SISSE
shoreline | ©€Mi-AnNnually
t | v I : . v
Food Products | H15  |Ocean side vicinity of St: Lucie Plant (NOTE 1) | Crustacea | Semi-Annually <1 ENE/E/ESE
Fish Semi-Annually
' . e Broad Leaf Monthly
Food Products H51 Offsite near north property line vegetation | (when available) 1 N/NNW

* Denotes Control Sample
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ST. LUCIE PLANT
Key to Sample Locations
SAMPLE  |APPROXIMATE| oo —
PATHWAY | LOCATION DESCRIPTION C%/I*_'l\_"EéEED COLLECTION | DISTANCE | Ppt =TION
= FREQUENCY (miles)
. . 4 hl '
Food Products H52 Offsite near south property line \?er-gZ?a!c?cj: (WheMnoar:/tailyable) 1 SISSE
Cru;tahcea Semi-Annually
Food Products *H59  |Near sbuth end of Hutchinson Island s Semi-Annually 10-20 SISSE
Broad leaf Monthl
vegetation y

* Denotes control sample

It is the policy of Florida Power & Light Company (FPL) that the St. Lucie 1 & 2 Radiological Environmental Moni’géring Programs are
conducted by the State of Florida Department of Health (DOH) and Bureau of Radiation Control (BRC), pyrsuant to an Agreement
between FPL and DOH and; that coordination of the Radiological Environmental Monitoring Programs with DOH and compliance with
the Radiological Environmental Moﬁitoring Program Controls are the responsibility of the Nuclear Plant Support Services Department.

analyses are unable to be performed due to unayail

¥

These samples may be collected from or supplemented by samples collected from the plant intake canal if the required

i

END OF APPENDIX B

ability or inadequate quantity of sample from the ocean sidé location.
' |
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The sampling and analysis program-outlined in this appendix is performed-in addition to the
|St. Lucie REMP sample and analysis program required by Contrel 3.12.1. These samples

APPENDIX B-1

ST. LUCIE SUPPLEMENTAL REMP SAMPLING

(Page 1 of 3)

are not required to satisfy the REMP-Program nor required-to be reported in the Annual
Radiological Environmental-Operating Report. Supplemental samples are performed to
provide abroader data base for the Radiological Environmental Monitoring FProgram.

_* Approximate Distance from plant in miles

NOTE

Pathway: Direct Exposure via TLD

Sampling and Collection Frequeney: Quarterly Collection

Name | -Sector | Distance * Description
H-08 WNW 6 FPL Substation (White City Sub), Weatherbee Rd
H-09 SSW 7 FPL Substation (Jensen Sub), US-1 South of St.
Lucie County Line
H-12 S 12 FPL Substation (Stuart Sub), SR-76, West of Stuart
by High School
H-14 SE 1 South Site Property Line
H-33 ESE <1 On-site, North of Intake Canal, Wesi of Dunes
H-34 N 0.5 On-site, Meteorology Tower
1__H-60. NE <1 Utility Pole;A1A, East of TAB
H-61 & SW <1 Canal Dredging Spoils Mound
H-62

Pathway: Airborne Radioiodines and Particulates

Samang and Collection Frequency: Samples Collected Weekly;

1. lodine - Gamma-Spec Analysis
2. Particulate - Gross-Beta and Composite
Gamma-Spec Analysis

Name | Sector | Distance * Description

H-09 SSW 7 FPL Substation (Jensen Sub), US-1 South of St.
Lucie County Line

H-32 NNW 19 HRS Entomology Lab., East of US-1, Vero Beach

H-33 ESE <1 On-site, North of Intake Canal, West of Dunes
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*

Approximate Distance from plant-in miles.

NOTE

_F"’athway: Waterborne, Surface Water

Sampling and Coliection Frequency: Monthly Collection; Gamma-Spec and Tritium-

Analysis
Name | Sector | Distance * Description
H-13 NNW/N <1 Cn=site, North Bank of-Big Mud Creek, Between

“Pump Station and Meteorology Tower™

H-36 | NE/ENE |

<1

On-site, Discharge Canal, West Side A1A 5/6/96
On-site, Discharge Canal, Near Bridge

Pathway: Waterborne, Sediment

Sampling and Collection Frequency: Semi-Annual Collection and Gamma-Spec Analysis

Name Sector

Distance *

Description

H-13 NMNW/N <1

On-site, North Bank of Big Mud Creek, Between
Pump Station and Meteorology Tower

_ H-16= N 1 Ocean Covered Sand, Beach Opposite Blind
1 Creek, North of Discharge Canal
H-19 SE 1 Ocean Covered Sand, Beach South of Intake
Canal
H-36 NE/ENE <1 -On-site, Discharge Canal, West Side A1A

Pathway: Waterborne, Beach Sand

_ISampling and Collection Frequency: Semi-Annual Collection and Gamma-Spec Aralysis

Name Sector Distance * Description

H-15 | NE/ENE/E <1 On-site, Beach Near Discharge Structure

H-16 N 1 Ocean Covered Sand, Beach Opposite Blind
Creek, North of Discharge Canal

H-19 SE 1 Ocean Covered Sand, Beach South of Intake
Canal
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[~ %

sample availability.

Approximate Distance from plant in miles.

# Although the Name remains the same, the locations can vary with

NOTE

“|Pathway: Ingestion, Garden Crop

éampi’ing and Coilection Frequency: Annual Collection and Gamma-Spec Analysis

Name # Sector | Distance*

Description

H-41 W 2

Private Residence, Indian River Dr.

Pathway: Ingestion, Citrus

Sampling and Collection Frequency: Annual Collection and Gamma-Spec Analysis

Description

Name # Sector Distance *
H-23 W 5

Vicinity of US-1 and Easy St.

END-OF APPENDIX B-1
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RADlOLOG'CAL LNV|RONMENTAL SAMPLING IN SUPPORT OF THE GB UNDWATER PROTECTION |N|T|AT|V
T T (Page 10f2)

ST. LUCIE PLANT
Key to Sample Locations

STATE PSLID SAMPLES SAMPLE LOCATION DESCRIPTION
ID COLLECTED FREQUENCY ,
H70 GIS-MW-ES | Tritium / Gamma Quarterly West of A1A; between the discharge canal and Gate “B”
H71 GIS-MW-EI Tritium / Gamma Quarterly West of A1A; between the discharge canal and Gate "B’
H72 GIS-MW-SI Tritium / Gamma Quatrterly South of Intake canal and the adjacent access road
H73 | GIS-MW-SWS | Tritium/ Gamma _ Quarterly S/W corner of Intake canal and the adjacent access road
H74 GIS-MW-SWI | Tritium / Gamma Quarterly S/W corner of Intake canal and the adjacent access road
H75 GIS-MW-WI Tritium / Gamma Quarterly West of plant site and intake canal; South of switchyard
H76 H76 Tritium / Gamma Quarterly North of Simulator; South of Big Mud Creek
H77 H77 Tritium / Gamma Quarterly East of Barge Slip; By LU bldg
H78 ~ H78 Tritiur / Gamma Quarterly South of North Warehouse' _
H79 - H79 TritiUm / Gamma Quarterly West of A1A and East of Parking Lot

It is the policy of Florida Power & Light Company (FPL) that the St. Lucie 1 & 2 Radioldgical Environmental Monitoring Programs are
conducted by the State of Florida Department df Health (DOH) and Bureau of Radlatlon Control (BRC), pursuant to an Agreement
between FPL and DOH and; that coordination of the Radiological Environmental Monitoring Programs with DOH and compliance with
the Radiological Environmental Monitoring Program Controls are the responsibility of the Nuclear Plant Support Services Department.
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(Page 2 of-2)

1Until further notice, sample coilection points, sampling periodicity, and aralyses to be

performed in-support of the Groundwater Protection INITIATIVE (NEI 07-07) shall be at the |

{discretion of the Chemistry-Manager.

END OF APPENDIX B-2
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FIGURE 1-1

SITE AREA MAP & ENVIRONMENTAL SAMPLE LOCATIONS

INSET DETAIL

PLANT VENTS
2027 FT ELEV.

FUEL BLDG. VENTS
100.5FT. ELEV.

(Page 1 of 1)
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NW-10 \

H32VERO BEACH (CONTROL)

FIGURE 1-2

ENVIRONMENTAL SAMPLE LOCATIONS (10 MILES)

(Page 1 of 1)
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FIGURE 1-3

RADIOLOGICAL ENVIRONMENTAL SAMPLING LOCATIONS IN SUPPORT OF THE

GROUNDWATER PROTECTION INITIATIVE

(Page 1 of 1)

INDIAN RIVER

GIS-MW-SWs (H73)

GIS-MW-SWi (H74)®)

ATLANTIC OCEAN (PAChem/C-200/Fig 1-3Rev.G/png)

BIG MUD
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For X/Q:

X/Q = 2_.0322 _
(u)D\/(o + OV EQ (1)
z
X/Q = _2.032_ EQ (2)
-\/g-ozEuJ D
Where:
C =5
V = 207.5 ft. (63.2 meters)

(u) = a name for one term

X/Q was calculated using.each of the abeve EQs for each hour. The highest X/Q from
EQ (1) or EQ (2) was selected. The totai'integrated relative concentration at each sector
‘|land distance was then divided by-the total number of hours-in the data base. |

*

Terrain correction factors given by Table M-4 were also applied to Dispersion
Formulas -

For Depleted X/Q:
- X/Q)p-= (X/Q) X (Depletienfactor of Figure 2 of R.G. 1.1141-R1)
For Deposition (D/Q):

D/Q = RDep/(2 sin [11.25] X) X (Freq. distribution)

Where:

D/Q = Ground deposition rate

X = Calculation distance

RDep = Relative ground deposition rate from Figure 6 of R.G. 1.111, R1
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The State of Florida, Department of Health-Bureau of Radiation Control (BRC)- Laboratory
shall partncrpate in an INTERLABORATORY COMPARISON PROGRAM.

1. The sample matrices and analytical methods shall be:

A

Gamma isotopic orr a filter sample simulating -airborne radioiodine and
particulate collection.

B. Gamma isotopic on a water sample simulating a surface water grab sample.
C- Gamma isotopic on either sediment (or soil) or broad ieaf-vegetation.
NOTE
Steps D,-E and F reference NRC IR 99-04; PMAI 99-0716.
D. Gross Beta on an Air Filter matrix.
E. Tritium in water, using method employed in REMP.
F. Gamma isotopic on a water sample (above) .iyused for milk matrix if milk

A

samples are being-obtained per land use census identified milk animals
within 5 miles of the plant site.

The source of samples for this program:

A Federal Government Laboratory Program.(e.g., DOE-MAPEP, EPA Safe
Drinking Water Program)

A State, Federal, or private (commercial) laboratory capable of providing
NIST traceable-samples. To be eligible, a Commercial Laberatory shall

-meet the FPL Quality Assurance criteria of "Quality Related".

For Gamma Analysis only, a FPL Nuclear Site Laboratory may prepare
sample matrices using known quantities of radioactivity from isotopes
provided by a FPL Contract Laboratory currently approved as PC-1 Level
vendor. These prepared matrices may be prepared by the vendor, or by
FPL personnel, but shall not exceed the participant(s) form and/or license
quantities for allowed radioactivity.

3. Analysis of Matrix samples shall be capabie of achieving ODCM Table 4.12-1
prescribed LLDs on a blank sample.
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4. Results within 20% of expected shall be considered acceptable. Resulis
exceeding 20%-but within 35% require a description-of probable cause and actions
performed to bring the analysis into conformance. Results exceeding 35% are
considered Not Acceptable; the Matrix shall be replaced and reanalyzed.

5. The frequency for performing the-interlaboratary comparison program shall be
annually with a maximum of 15 months between comparisons of similar matrices.






