Qi Florida Power & Light Company, 6501 South Ocean Drive, Jensen Beach, FL 34957

March 1, 2002
FPL

L-2002-045
10 CFR 50.36
10 CFR 50.36a

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

Re: St Lucie Units 1 and 2
Docket Nos. 50-335 and 50-389
2001 Annual Radioactive Effluent Release Report

Enclosed is the 2001 Annual Radioactive Effluent Release Report for St. Lucie Units 1 and 2.
This report is being sent pursuant to 10 CFR 50.36a(a)(2) and Technical Specification (TS)
6.9.1.7. The report is for the 12-month period beginning January 1, 2001 and ending December
31, 2001.

Attachment A is a summary of the April 9, 2001 unplanned release of the Unit 1 gas decay tank
1C event. Attachment B is a copy of Revision 23A of the ODCM. Pursuant to TS 6.14,
Attachment C is the marked up pages from Revisions 22 and 23 of the ODCM highlighting the
changes incorporated into Revision 23A.
Please contact us with any questions regarding this submittal.
Very truly yours,

Lnald E. Jernigan
Vice President
St. Lucie Plant
DEJ/spt

Attachments

an FPL Group company
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EFFLUENT AND WASTE DISPOSAL SUPPLEMENTAL INFORMATION
1. Regulatory Limits

1.1 For Liquid Waste Effluents
A. The concentration of radioactive material released from the site
shall be limited to 10 times the concentrations specified in 10 CFR Part 20
Appendix B, Table 2, Column 2 for radionuclides other than
dissolved or entrained noble gases. For dissolved or entrained
noble gases, the concentration shall be limited to 2E-4 micro-Curies/ml
total activity.
B. The dose or dose commitment to a MEMBER OF THE PUBLIC from
radioactive material in liquid effluents released, from each
reactor unit, to UNRESTRICTED AREAS shall be limited to:
During any calendar quarter to <= 1.5 mrems to the Total Body and
to <= 5 mrems to any organ, and
during any calendar year to <= 3 mrems to the Total Body and
to <= 10 mrems to any organ.

1.2 For Gaseous Waste Effluents:
A. The dose rate in UNRESTRICTED AREAS due to radioactive materials
released in gaseous effluents from the site shall be limited to:
For Noble Gases: <= 500 mrems/yr to the total body and
<= 3000 mrems/yr to the skin, and
For lodine-131, lodine-133, Tritium, and all radionuclides
in particulate form with half-lives greater than 8 days:
<= 1500 mrems/yr to any organ.
*B. The air dose due to noble gases released in gaseous effluents
from each unit, to areas at and beyond the SITE BOUNDARY
shall be limited to the foliowing:
During any calendar quarter, to <= 5 mrads for gamma radiation, and
<= 10 mrads for beta radiation and,
during any calendar year, to <= 10 mrads for gamma radiation and
<= 20 mrads for beta radiation.

*C. The dose to a MEMBER OF THE PUBLIC from lodine-131, lodine-133,
Tritium, and all radionuclides in particulate form, with half-
lives > 8 days in gaseous effluents released, from each
unit to areas at and beyond the site boundary, 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.

* The calculated doses contained in an annual report shall not
apply to any ODCM control. The reported values are based on actual
release conditions instead of historical conditions that the ODCM control
dose calculations are based on. The ODCM control dose limits are
therefore included in Item 1 of the report, for information only.



EFFLUENT AND WASTE DISPOSAL SUPPLEMENTAL INFORMATION (Continued)

2. Effluent Concentration Limits (ECL)
Water: Ten times the 10 CFR Part 20, Appendix B, Table 2, Column 2,
except for entrained or dissolved noble gases as described in
1.1.A of this report.

Air: Release concentrations are limited to dose rate limits
described in 1.2.A. of this report.

3. Average energy of fission and activation gases in gaseous effluents
is not applicable.

4. Measurements and Approximations of Total Radioactivity

Where alpha, tritium, and listed nuclides are shown as zero Curies
released, this should be interpreted as "no activity was detected
on the samples using the ODCM control analyses

techniques to achieve required Lower Limit of Detection (LLD)
sensitivity for radioactive effluents."

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.

4.1 Estimate of Errors

LIQUID 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 Percent 9 30 10 35

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.



EFFLUENT AND WASTE DISPOSAL SUPPLEMENTAL INFORMATION (Continued)

4. Measurements and Approximations of Total Radioactivity (Continued)

4.2 Methods of Analyses

TABLE 3.1

RADIOACTIVE LIQUID EFFLUENT SAMPLING AND ANALYSIS

Liquid Sampling Method of
Source Frequency Type of Analysis Analysis
Each Batch Principal Gamma Emitters p.h.a.
Monitor Monthly Tritium L.S.
Tank Composite Gross Alpha AlC
Releases
Quarterly Sr-89, Sr-90, Fe-55, C-14 & Ni-63
Composite C.S.
Continuous Daily Principal Gamma Emitters
Releases Grab & 1-131 for p.h.a.
Samples 4/M Composite Analysis
Dissolved & Entrained Gases
One Batch/ Month p.h.a.
Tritium Composite Monthly L.S.
Alpha Composite Monthly AlC
Sr-89, Sr-90, Fe-55, C-14 & Ni-63
Composite Quarterly C.S.

p.h.a.-

L.S.-
C.S.--
AIC -
4/M -

Gamma Spectrum Pulse Height Analysis using Germanium
Detectors. All peaks are identified and quantified.
Liquid Scintillation Counting

Chemical Separation
Air lon Chamber
Four per Month




EFFLUENT AND WASTE DISPOSAL SUPPLEMENTAL INFORMATION (Continued)

4. Measurements and Approximations of Total Radioactivity (Continued)
4.2 Methods of Analyses (Continued)

TABLE 3.2

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS

Gaseous Sampling Method of
Source Frequency Type of Analysis Analysis
Waste Gas
Decay Tank Each Batch Principal Gamma Emitters p.h.a.
Releases
Containment Principal Gamma Emitters p.h.a
Purge Each Purge
Releases Tritium L.S.
4/M Principal Gamma Emitters p.h.a.
Tritium L.S.
Plant Monthly Particulate
Vent Composite Gross Alpha AlIC
Quarterly Particulate
composite Sr-89 & Sr-90 C.S.

p.h.a.- Gamma Spectrum Pulse Height Analysis using Germanium
Detectors. All peaks are identified and quantified.

L.S.- Liquid Scintillation Counting

C.S.- Chemical Separation

AIC - Air lon Chamber

4/M - Four per Month




EFFLUENT AND WASTE DISPOSAL SUPPLEMENTAL INFORMATION (Continued)

5. Batch Releases

tA. Liquid [ "Unit1 | Unit2 [Eng. Unit |
1. Number of batch releases 36 36

2. Total time period for batch releases 31,863 31,863 | minutes
3. Maximum time period for a batch release 4116 4116 | minutes
4. Average time period for a batch release 885 885 | minutes
5. Minimum time period for a batch release 492 492 | minutes
6. Average dilution stream flow during the

period 957,467 | 957,467 gpm

All liquid releases are summarized in Tables
IB. Gaseous [ Unit1 [ Unit2 |Eng. Unit|
1. Number of batch releases 28 117

2. Total time period for batch releases 5,772 10,927 | minutes
3. Maximum time period for a batch release 1,020 1,377 | minutes
4. Average time period for a batch release 2086 93 | minutes
5. Minimum time period for a batch release 30 36 | minutes
All gaseous waste releases are

summarized in Tables

6. Unplanned Releases

A. Liquid Unit 1 Unit 2 | Eng. Unit
1. Number of releases 0 0

2. Total activity of releases 0.00E+00| 0.00E+0Q| Curies
B. Gaseous Unit 1 Unit 2 Eng. Unit
1. Number of releases 1 0

2. Total activity of releases 7.90E+00| 0.00E+00| Curies
C. See Attachment A for Unit 1 Unplanned Gas Release

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 release.



EFFLUENT AND WASTE DISPOSAL SUPPLEMENTAL INFORMATION (Continued)

7.

10.

11.

Assessment of radiation dose from radioactive effluents to MEMBERS OF

THE PUBLIC due to their activities inside the SITE BOUNDARY assumes

the VISITOR onsite for 6 hours per day for 312 days per year at a distance

of 1.6 kilometers in the South East Sector. The VISITOR received exposure
from each of the two reactors on the site. Actual Met data was used to calculate
visitor dose for calendar year 2001.

VISITOR DOSE RESULTS FOR CALENDAR YEAR 2001 were:

DOSE Gas Particulate Dose

NOBLE GAS mrad & lodine Dose mrem
Gamma Air Dose 8.19E-04 Bone 1.26E-06
Beta Air Dose 2.35E-03 Liver 2.21E-03
Thyroid 2.39E-03
Kidney 2.21E-03
Lung 2.21E-03
GI-LL] 2.21E-03
Total Body 2.22E-03

Offsite Dose Calculation Manual (ODCM) Revision(s):

ODCM Rev. 23 was revised to specify pressure loss criteria, added actions 37 for the
steam generator blowdown radioactivity monitor to meet the expectation of the new
EPRI industry standard, ensured grab samples will be taken, included Carbon-14 &
Nickel-63 in liquid sampling/analysis, changed gaseous continuous vent release pathway,
standardized St. Lucie with Turkey Point's ODCM wording, included goat (milk)

animal to the Radiological Environmental Monitoring Program, and included new

dose conversion factors.

ODCM Rev. 23A revised to correct an administrative typographical error.
The revision changed "gaot (milk) to "goat (milk)."

Solid Waste and Irradiated Fuel Shipments:
No irradiated fuel shipments were made from the site.

Common Solid waste from St. Lucie Units 1 and 2 were shipped jointly.
A tabulated summation of these shipments is provided in this
report as Table 3.9.

Process Control Program (PCP) Revisions:

Two administrative revisions were made to the PCP procedure.

One revision added quality control record stamps to the forms,

the other revision changed vendor name references and improved instructions.

Major Changes to Radioactive Liquid, Gaseous and Solid Waste Treatment Systems:

There were no changes during the reporting interval.



FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 1
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.3-1 LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

UNIT QTR#1 QTR#2
. Fission and Activation Products

1. Total Release - (Not including
Tritium, Gases, and Alpha) Ci 6.01E-02 1.97E-01

2. Average Diluted Concentration
During Period uCi/ml 1.19E-10 4.45E-10

. Tritium
1. Total Release Ci 7.95E+01 1.57E+02

2. Average Diluted Concentration
During Period uCi/ml 1.58E-07 3.54E-07

. Dissolved and Entrained Gases
1. Total Release Ci 6.94E-01 6.21E-02

2. Average Diluted Concentration

During Period uCi/ml 1.38E-09 1.40E-10
. Gross Alpha Radioactivity
1. Total Release Ci 0.00E+00 1.33E-05

. Volume of Waste Released
(Prior to Dilution) Liters 7.25E+05 1.24E+06

. Volume of Dilution Water
Used During Period Liters 5.03E+11 4 43E+11



FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 1
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001
TABLE 3.3-1 LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES (Continued)

UNIT QTR#3 QTR#4
A. Fission and Activation Products

1. Total Release - (Not including
Tritium, Gases, and Alpha) Ci 3.66E-02 7.27E-02

2. Average Diluted Concentration
During Period uCi/ml 7.11E-11 1.60E-10

B. Tritium
1. Total Release Ci 1.04E+02 2 48E+02

2. Average Diluted Concentration
During Period uCi/ml 2.03E-07 5.46E-07

C. Dissolved and Entrained Gases
1. Total Release Ci 1.32E-03 1.31E-01

2. Average Diluted Concentration
During Period uCi/ml 2.57E-12 2.88E-10

D. Gross Alpha Radioactivity

1. Total Release Ci 0.00E+00 3.33E-06
E. Volume of Waste Released (a) (b)
(Prior to Dilution) Liters 5.43E+07 3.12E+07

F. Volume of Dilution Water
Used During Period Liters 5.14E+11 4 54E+11

(a) Denotes this value includes 5.37E+07 Liters from two settling pond
releases from the site (for hurricane preparations)
(b) This value includes 2.99E+07 Liters from one settling pond release
8



FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001
TABLE 3.3-2 LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

UNIT QTR#1 QTR#2
A. Fission and Activation Products

1. Total Release - (Not including
Tritium, Gases, and Alpha) Ci 6.01E-02 1.97E-01

2. Average Diluted Concentration
During Period uCi/ml 1.19E-10 4 45E-10

B. Tritium

1. Total Release Ci 7.95E+01 1.57E+02

2. Average Diluted Concentration
During Period uCi/ml 1.58E-07 3.54E-07

C. Dissolved and Entrained Gases
1. Total Release Ci 6.94E-01 6.21E-02

2. Average Diluted Concentration
During Period uCi/ml 1.38E-09 1.40E-10

D. Gross Alpha Radioactivity

1. Total Release Ci 0.00E+00 1.33E-05

E. Volume of Waste Released
(Prior to Dilution) Liters 7.25E+05 1.24E+06

F. Volume of Dilution Water
Used During Period Liters 5.03E+11 4 43E+11



FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.3-2 LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES (Continued)

UNIT QTR#3 QTR#4
A. Fission and Activation Products

1. Total Release - (Not including
Tritium, Gases, and Alpha) Ci 3.66E-02 7.27E-02

2. Average Diluted Concentration
During Period uCv/ml 7.11E-11 1.60E-10

B. Tritium
1. Total Release Ci 1.04E+02 2.48E+02

2. Average Diluted Concentration
During Period uCi/ml 2.03E-07 5.46E-07

C. Dissolved and Entrained Gases
1. Total Release Ci 1.32E-03 1.31E-01

2. Average Diluted Concentration
During Period uCi/ml 2.57E-12 2.88E-10

D. Gross Alpha Radioactivity

1. Total Release Ci 0.00E+00 3.33E-06
E. Volume of Waste Released (a) (b)
(Prior to Dilution) Liters 5.43E+07 3.12E+07

F. Volume of Dilution Water
Used During Period Liters 5.14E+11 4 54E+11

(a) Denotes this value includes 5.37E+07 Liters from two settling pond
releases from the site (for hurricane preparations)

(b) This value includes 2.99E+07 Liters from one setling pond release
10



NUCLIDES
RELEASED

C-14
Na-24
Cr-51
Mn-54
Fe-55
Co-57
Co-58
Fe-59
Co-60
Ni-63
Zn-65
Br-82
Rb-88
Sr-89
Sr-90
Y-90
Sr-91
Sr-92
Y-92
Zr-95
Nb-95
7Zr-97
Nb-97
Tc-99m
Mo-99
Ru-103
Ag-110
Sn-113
Sb-122
Sb-124
Sb-125

FLORIDA POWER & LIGHT COMPANY

ST. LUCIE UNIT # 1

ANNUAL REPORT

JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

UNIT

Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci

0.00E+00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00

TABLE 3.4-1 LIQUID EFFLUENTS

Continuous Mode
QTR#1

QTR#2

0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
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Batch Mode
QTR#1 QTR#2
4.24E-03 1.43E-04
0.00E+00 0.00E+00
6.30E-05 5.98E-02
3.24E-05 1.78E-03
4.99E-02 1.23E-02
0.00E+00 4.19E-04
2 46E-04 9.27E-02
0.00E+00 3.07E-03
8.73E-04 1.10E-02
3.21E-03 1.07E-03
7.30E-06 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
9.36E-05 2.99E-05
8.70E-07 0.00E+00
8.70E-07 0.00E+00
0.00E+00 0.00E+00
5.14E-05 2.10E-04
0.00E+00 0.00E+00
4 40E-06 4.71E-03
2.10E-05 6.02E-03
0.00E+00 0.00E+00
1.32E-05 2.51E-05
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
2.14E-04 9.09E-05
0.00E+00 5.96E-04
1.30E-05 0.00E+00
0.00E+00 1.01E-04
9.97E-04 9.64E-04



NUCLIDES
RELEASED

Te-129
Te-129m
I-130
I-131
Te-132
I-132
I-133
I-134
Cs-134
I-135
Cs-136
Cs-137
Cs-138
Ba-140
La-140
Ce-141
Ce-144
Pr-144
W-187
Np-239
TOTAL FOR
PERIOD

Ar-41
Kr-85m
Kr-85
Kr-87
Kr-88
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135

FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 1
ANNUAL REPORT

JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.4-1 LIQUID EFFLUENTS (Continued)

UNIT

Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci

Ci

Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci

Continuous Mode

QTR#1

0.00E 00
0.00E 00
0.00E+00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00

0.00E+00

0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00

QTR#2

0.00E 00
0.00E 00
0.00E+00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00

0.00E+00

0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
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Batch Mode
QTR#1 QTR#2
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
5.92E-05 4 53E-04
0.00E+00 0.00E+00
0.00E+00 0.00E+00
6.65E-06 8.60E-06
0.00E+00 0.00E+00
2.36E-06 2.19E-04
0.00E+00 0.00E+00
0.00E+00 0.00E+00
4 99E-05 1.88E-04
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 1.50E-03
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
6.01E-02 1.97E-01
0.00E+00 0.00E+00
0.00E+00 0.00E+00
1.48E-01 5.15E-02
0.00E+00 0.00E+00
0.00E+00 0.00E+00
9.29E-03 2.87E-04
4.07E-03 0.00E+00
5.33E-01 1.03E-02
1.00E-05 0.00E+00
3.94E-05 1.24E-05



FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 1
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.4-1 LIQUID EFFLUENTS (Continued)

NUCLIDES Continuous Mode Batch Mode
RELEASED UNIT QTR#3 QTR#4 QTR#3 QTR#4
C-14 Ci 0.00E 00 0.00E 00 1.47E-02 4.49E-03
Na-24 Ci 0.00E 00 0.00E 00 0.00E 00 1.97E-05
Cr-51 Ci 0.00E 00 0.00E 00 1.65E-03 7.84E-03
Mn-54 Ci 0.00E 00 0.00E 00 3.09E-04 2.03E-03
Fe-55 Ci 0.00E 00 0.00E 00 7.39E-03 8.47E-03
Co-57 Ci 0.00E 00 0.00E 00 5.88E-05 1.17E-04
Co-58 Ci 0.00E 00 0.00E 00 4.64E-03 2.65E-02
Fe-59 Ci 0.00E 00 0.00E 00 1.90E-04 1.17E-03
Co-60 Ci 0.00E 00 0.00E 00 2.44E-03 4 47E-03
Ni-63 Ci 0.00E 00 0.00E 00 1.78E-03 1.92E-03
Zn-65 Ci 0.00E 00 0.00E 00 1.15E-05 0.00E 00
Br-82 Ci 0.00E 00 0.00E 00 0.00E 00 2.73E-05
Rb-88 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Sr-89 Ci 0.00E 00 0.00E 00 1.18E-03 2.40E-05
Sr-90 Ci 0.00E 00 0.00E 00 2.28E-04 1.90E-06
Y-90 Ci 0.00E 00 0.00E 00 2.28E-04 1.90E-06
Sr-91 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Sr-92 Ci 0.00E 00 0.00E 00 1.22E-04 6.17E-05
Y-92 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Zr-95 Ci 0.00E 00 0.00E 00 3.37E-04 1.57E-03
Nb-95 Ci 0.00E 00 0.00E 00 5.29E-04 2.01E-03
Zr-97 Ci 0.00E00 0.00E 00 0.00E 00 0.00E 00
Nb-97 Ci 0.00E 00 0.00E 00 3 40E-05 9.13E-05
Tc-99m Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Mo-99 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Ru-103 Ci 0.00E 00 0.00E 00 0.00E 00 1.50E-06
Ag-110 Ci 0.00E 00 0.00E 00 8.65E-05 8.74E-04
Sn-113 Ci 0.00E 00 0.00E 00 4.32E-05 5.14E-04
Sb-122 Ci 0.00E 00 0.00E 00 2.96E-05 5.31E-05
Sb-124 Ci 0.00E 00 0.00E 00 0.00E 00 4.09E-04
Sb-125 Ci 0.00E 00 0.00E 00 9.64E-05 2.00E-03

13



NUCLIDES
RELEASED
Te-129
Te-129m
I-130

I-131
Te-132
1-132

I-133

I-134
Cs-134
I-135
Cs-136
Cs-137
Cs-138
Ba-140
La-140
Ce-141
Ce-144
Pr-144
W-187
Np-239
TOTAL FOR
PERIOD

Ar-41
Kr-85m
Kr-85
Kr-87
Kr-88
Xe-131m
Xe-133m
Xe-133
Xe-135m
Xe-135
Xe-138

FLORIDA POWER & LIGHT COMPANY

ST. LUCIE UNIT # 1
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.4-1 LIQUID EFFLUENTS (Continued)

UNIT
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci

Ci

Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci

Continuous Mode

QTR#3
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00

0.00E+00

0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00

QTR#4

0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00

0.00E+00

0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
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Batch Mode
QTR#3 QTR#4
3.36E-05 6.11E-04
0.00E 00 3.59E-04
0.00E 00 0.00E 00
2.44E-06 5.47E-04
0.00E 00 1.84E-04
2.21E-06 2.50E-04
5.90E-06 0.00E 00
0.00E 00 0.00E 00
1.53E-04 3.30E-03
0.00E 00 0.00E 00
0.00E 00 9.85E-05
3.12E-04 2.57E-03
0.00E 00 0.00E 00
0.00E 00 0.00E 00
0.00E 00 8.24E-05
0.00E 00 0.00E 00
0.00E 00 0.00E 00
0.00E 00 0.00E 00
8.05E-06 0.00E 00
0.00E 00 0.00E 00
3.66E-02 7.27E-02
0.00E 00 1.20E-05
0.00E 00 2.89E-06
8.30E-04 8.17E-02
0.00E 00 0.00E 00
1.57E-05 4.36E-05
0.00E 00 2.61E-03
0.00E 00 6.84E-04
4 70E-04 4 54E-02
7.50E-06 9 47E-05
0.00E 00 5.10E-06
0.00E 00 0.00E 00



FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.4-2 LIQUID EFFLUENTS

NUCLIDES Continuous Mode Batch Mode
RELEASED UNIT QTR#1 QTR#2 QTR#1 QTR#2
C-14 Ci 0.00E+00 0.00E 00 4.24E-03 1.43E-04
Na-24 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Cr-51 Ci 0.00E 00 0.00E 00 6.30E-05 5.98E-02
Mn-54 Ci 0.00E 00 0.00E 00 3.24E-05 1.78E-03
Fe-55 Ci 0.00E 00 0.00E 00 4.99E-02 1.23E-02
Co-57 Ci 0.00E 00 0.00E 00 0.00E+00 4.19E-04
Co-58 Ci 0.00E 00 0.00E 00 2.46E-04 9.27E-02
Fe-59 Ci 0.00E 00 0.00E 00 0.00E+00 3.07E-03
Co-60 Ci 0.00E 00 0.00E 00 8.73E-04 1.10E-02
Ni-63 Ci 0.00E 00 0.00E 00 3.21E-03 1.07E-03
Zn-65 Ci 0.00E 00 0.00E 00 7.30E-06 0.00E+00
Br-82 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Rb-88 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Sr-89 Ci 0.00E 00 0.00E 00 9.36E-05 2.99E-05
Sr-90 Ci 0.00E 00 0.00E 00 8.70E-07 0.00E+00
Y-90 Ci 0.00E 00 0.00E 00 8.70E-07 0.00E+00
Sr-91 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Sr-92 Ci 0.00E 00 0.00E 00 5.14E-05 2.10E-04
Y-92 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Zr-95 Ci 0.00E 00 0.00E 00 4 40E-06 4 71E-03
Nb-95 Ci 0.00E 00 0.00E 00 2.10E-05 6.02E-03
Zr-97 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Nb-97 Ci 0.00E 00 0.00E 00 1.32E-05 2.51E-05
Tc-99m Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Mo-99 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Ru-103 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Ag-110 Ci 0.00E 00 0.00E 00 2.14E-04 9.09E-05
Sn-113 Ci 0.00E 00 0.00E 00 0.00E+00 5.96E-04
Sb-122 Ci 0.00E 00 0.00E 00 1.30E-05 0.00E+00
Sb-124 Ci 0.00E 00 0.00E 00 0.00E+00 1.01E-04
Sb-125 Ci 0.00E 00 0.00E 00 9.97E-04 9.64E-04
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.4-2 LIQUID EFFLUENTS (Continued)

NUCLIDES Continuous Mode Batch Mode
RELEASED UNIT QTR#1 QTR#2 QTR#1 QTR#2
Te-129 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Te-129m Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
I-130 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
1-131 Ci 0.00E 00 0.00E 00 : 5.92E-05 4 53E-04
Te-132 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
1-132 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
I-133 Ci 0.00E 00 0.00E 00 6.65E-06 8.60E-06
1-134 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Cs-134 Ci 0.00E 00 0.00E 00 2.36E-06 2.19E-04
1-135 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Cs-136 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Cs-137 Ci 0.00E 00 0.00E 00 4.99E-035 1.88E-04
Cs-138 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Ba-140 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
La-140 Ci 0.00E 00  0.00E 00 0.00E+00 0.00E+00
Ce-141 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Ce-144 Ci 0.00E 00 0.00E 00 0.00E+00 1.50E-03
Pr-144 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
W-187 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Np-239 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
TOTAL FOR

PERIOD Ci 0.00E+00 0.00E+00 6.01E-02 1.97E-01
Ar-41 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Kr-85m Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+Q0
Kr-85 Ci 0.00E 00 0.00E 00 1.48E-01 5.15E-02
Kr-87 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Kr-88 Ci 0.00E 00 0.00E 00 0.00E+00 0.00E+00
Xe-131m Ci 0.00E 00 0.00E 00 9 29E-03 2.87E-04
Xe-133m Ci 0.00E 00 0.00E 00 4.07E-03 0.00E+00
Xe-133 Ci 0.00E 00 0.00E 00 5.33E-01 1.03E-02
Xe-135m Ci 0.00E 00 0.00E 00 1.00E-05 0.00E+00
Xe-135 Ci 0.00E 00 0.00E 00 3.94E-05 1.24E-05
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NUCLIDES
RELEASED
C-14
Na-24
Cr-51
Mn-54
Fe-55
Co-57
Co-58
Fe-59
Co-60
Ni-63
Zn-65
Br-82
Rb-88
Sr-89
Sr-90
Y-90
Sr-91
Sr-92
Y-92
Zr-95
Nb-95
Zr-97
Nb-97
Tc-99m
Mo-99
Ru-103
Ag-110
Sn-113
Sb-122
Sb-124
Sb-125

FLORIDA POWER & LIGHT COMPANY

UNIT
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci

ST. LUCIE UNIT # 2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00

Continuous Mode
QTR#3

QTR#4

0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
0.00E 00
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TABLE 3.4-2 LIQUID EFFLUENTS (Continued)

Batch Mode
QTR#3 QTR#4
1.47E-02 4 49E-03
0.00E 00 1.97E-05
1.65E-03 7.84E-03
3.09E-04 2.03E-03
7.39E-03 8.47E-03
5.88E-05 1.17E-04
4.64E-03 2.65E-02
1.90E-04 1.17E-03
2.44E-03 4 47E-03
1.78E-03 1.92E-03
1.15E-05 0.00E 00
0.00E 00 2.73E-05
0.00E 00 0.00E 00
1.18E-03 2.40E-05
2.28E-04 1.90E-06
2.28E-04 1.90E-06
0.00E 00 0.00E 00
1.22E-04 6.17E-05
0.00E 00 0.00E 00
3.37E-04 1.57E-03
5.29E-04 2.01E-03
0.00E 00 0.00E 00
3 40E-05 9.13E-05
0.00E 00 0.00E 00
0.00E 00 0.00E 00
0.00E 00 1.50E-06
8.65E-05 8.74E-04
4.32E-05 5.14E-04
2.96E-05 5.31E-05
0.00E 00 4.09E-04
9.64E-05 2.00E-03



FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.4-2 LIQUID EFFLUENTS (Continued)

NUCLIDES Continuous Mode Batch Mode
RELEASED UNIT QTR#3  QTR#4 QTR#3  QTR#4
Te-129 Ci 0.00E 00 0.00E 00 3.36E-05 6.11E-04
Te-129m Ci 0.00E 00 0.00E 00 0.00E 00 3.59E-04
1-130 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
1-131 Ci 0.00E 00 0.00E 00 2.44E-06 547E-04
Te-132 Ci 0.00E 00 0.00E 00 0.00E 00 1.84E-04
1-132 Ci 0.00E 00 0.00E 00 2.21E-06 2.50E-04
1-133 Ci 0.00E 00 0.00E 00 5.90E-06 0.00E 00
1-134 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Cs-134 Ci 0.00E 00 0.00E 00 1.53E-04 3.30E-03
1-135 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Cs-136 Ci 0.00E 00 0.00E 00 0.00E 00 9 85E-05
Cs-137 Ci 0.00E 00 0.00E 00 3.12E-04 2.57E-03
Cs-138 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Ba-140 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
La-140 Ci 0.00E 00 0.00E 00 0.00E 00 8.24E-05
Ce-141 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Ce-144 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Pr-144 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
W-187 Ci 0.00E 00 0.00E 00 8.05E-06 0.00E 00
Np-239 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
TOTAL FOR

PERIOD Ci 0.00E+00 0.00E+00 3.66E-02 7.27E-02
Ar-41 Ci 0.00E 00 0.00E 00 0.00E 00 1.20E-05
Kr-85m Ci 0.00E 00 0.00E 00 0.00E 00 2.89E-06
Kr-85 Ci 0.00E 00 0.00E 00 8.30E-04 8.17E-02
Kr-87 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-88 Ci 0.00E 00 0.00E 00 1.57E-05 4.36E-05
Xe-131m Ci 0.00E 00 0.00E 00 0.00E 00 2.61E-03
Xe-133m Ci 0.00E 00 0.00E 00 0.00E 00 6.84E-04
Xe-133 Ci 0.00E 00 0.00E 00 4.70E-04 4.54E-02
Xe-135m Ci 0.00E 00 0.00E 00 7.50E-06 9 47E-05
Xe-135 Ci 0.00E 00 0.00E 00 0.00E 00 5.10E-06
Xe-138 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
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FLORIDA POWER & LIGHT COMPANY

ST. LUCIE UNIT # 1
ANNUAL REPORT

JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.5-1

LIQUID EFFLUENTS - DOSE SUMMATION

AGE GROUP: ADULT

LOCATION: ANY ADULT

FISH AND SHELLFISH

ORGAN
Bone
Liver
Thyroid
Kidney
Lung
GI-LLI

Total Body

DOSE
mrem

3.73E-02
1.66E-01
1.47E-03
1.23E-03
1.87E-01
1.51E-01

4.58E-02
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FLORIDA POWER & LIGHT COMPANY

ST. LUCIE UNIT # 2
ANNUAL REPORT

JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.5-2

LIQUID EFFLUENTS - DOSE SUMMATION

AGE GROUP: ADULT

LOCATION: ANY ADULT

FISH AND SHELLFISH
DOSE
ORGAN mrem
Bone 3.73E-02
Liver 1.66E-01
Thyroid 1.47E-03
Kidney 1.23E-03
Lung 1.87E-01
GI-LLI 1.51E-01

Total Body

4.58E-02
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 1
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.6-1 GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

UNIT QTR#1 QTR#2
A. Fission and Activation Gases

1. Total Release Ci 5.84E+01 7.34E+01

2. Average Release Rate
For Period uCi/sec 7.51E+00  9.33E+00

B. Iodines
1. Total Iodine-131 Ci 1.71E-05 1.75E-03

2. Average Release Rate
For Period uCi/sec 2.20E-06  2.23E-04

C. Particulates

1. Particulates
(Half Life > 8 days) Ci 1.10E-06  2.12E-06

2. Average Release Rate

For Period uCi/sec 1.42E-07  2.70E-07
3. Gross Alpha
Radioactivity Ci 5.08E-07  2.45E-06
D. Tritium
1. Total Release Ci 5.36E+01  3.65E+01

2. Average Release Rate
For Period uCi/sec 6.89E+00  4.64E+00
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 1
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.6-1 GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES (Continued)

UNIT QTR#3 QTR#4
A. Fission and Activation Gases

1. Total Release Ci 1.75E-02  4.70E+00

2. Average Release Rate
For Period uCi/sec 221E-03  5.91E-01

B. Iodines
1. Total Iodine-131 Ci 0.00E 00 0.00E 00

2. Average Release Rate
For Period uCi/sec 0.00E+00  0.00E+00

C. Particulates

1. Particulates
(Half Life > 8 days) Ci 5.58E-06  6.72E-06

2. Average Release Rate

For Period uCi/sec 7.02E-07  8.45E-07
3. Gross Alpha
Radioactivity Ci 7.59E-07  2.44E-07
D. Tritium
1. Total Release Ci 8.47E+00  4.20E+00

2. Average Release Rate
For Period uCi/sec 1.07E+00  5.28E-01
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.6-2 GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

UNIT QTR#1 QTR#2
A. Fission and Activation Gases

1. Total Release Ci 1.61E+01  4.77E-01

2. Average Release Rate
For Period uCi/sec 2.07E+00  6.07E-02

B. Iodines
1. Total Iodine-131 Ci 0.00E 00 0.00E 00

2. Average Release Rate
For Period uCi/sec 0.00E+00  0.00E+00

C. Particulates

1. Particulates
(Half Life > 8 days) Ci 8.90E-06  1.04E-05

2. Average Release Rate

For Period uCi/sec 1.14E-06 1.32E-06
3. Gross Alpha
Radioactivity Ci 4.13E-07 1.56E-06
D. Tritium
1. Total Release Ci 6.71E+01  5.37E+01

2. Average Release Rate
For Period uCi/sec 8.63E+00 6.83E+00
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.6-2 GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES (Continued)

UNIT QTR#3 QTR#4
A. Fission and Activation Gases

1. Total Release Ci 4.03E-01 3.29E+01

2. Average Release Rate
For Period uCi/sec 5.07E-02  4.14E+00

B. Iodines
1. Total Iodine-131 Ci 0.00E 00 1.03E-05

2. Average Release Rate
For Period uCi/sec 0.00E+00  1.30E-06

C. Particulates

1. Particulates
(Half Life > 8 days) Ci 1.02E-05  1.28E-06

2. Average Release Rate

For Period uCi/sec 1.29E-06  1.60E-07
3. Gross Alpha
Radioactivity Ci 2.28E-07  8.11E-07
D. Tritium
1. Total Release Ci 2.36E+01  4.41E+00

2. Average Release Rate
For Period uCi/sec 2.97E+00  5.55E-01
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT #1
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.7-1 GASEOUS EFFLUENTS - GROUND LEVEL RELEASES

Nuclides Continuous Mode Batch Mode
Released Unit QTR#1 QTR#2 QTR# QTR#2
1. Fission Gases
Ar-41 Ci 0.00E+00 0.00E 00 1.42E-01 0.00E 00
Kr-85m Ci 0.00E+00 0.00E 00 2.32E-02 0.00E 00
Kr-85 Ci 0.00E+00 0.00E 00 2.31E+01 1.03E+01
Kr-87 Ci 0.00E+00 0.00E 00 0.00E 00 0.00E 00
Kr-88 Ci 0.00E+00 0.00E 00 4.25E-02 0.00E 00
Kr-89 Ci 0.00E+00 0.00E 00 0.00E 00 0.00E 00
Kr-90 Ci 0.00E+00 0.00E 00 0.00E 00 0.00E 00
Xe-127 Ci 0.00E+00 0.00E 00 0.00E 00 0.00E 00
Xe-131m Ci 0.00E+00 0.00E 00 2.06E-01 5.65E-01
Xe-133m Ci 0.00E+00 0.00E 00 2.19E-01 1.97E-01
Xe-133 Ci 1.63E+01 4.17E+01 1.69E+01 1.72E+01
Xe-135m Ci 0.00E+00 0.00E 00 0.00E 00 0.00E 00
Xe-135 Ci 1.11E+00 3.46E+00 3.14E-01 8.33E-03
Xe-137 Ci 0.00E+00 0.00E 00 0.00E 00 0.00E 00
Xe-138 Ci 0.00E+00 0.00E 00 1.32E-03 0.00E 00
Total for Period Ci 1.74E+01 4.52E+01 4.10E+01 2.82E+01
2. lodines
1-131 Ci 1.71E-05 1.75E-03
1-132 Ci 0.00E 00 0.00E 00
-133 Ci 1.60E-04 4 15E-05
{-134 Ci 0.00E 00 0.00E 00
1-135 Ci 0.00E 00 0.00E 00
Total for Period Ci 1.77E-04 1.79E-03
3. Particulates (> 8 Days)
Cr-51 Ci 0.00E 00 0.00E 00
Mn-54 Ci 0.00E 00 0.00E 00
Co-57 Ci 0.00E 00 0.00E 00
Co-58 Ci 0.00E 00 0.00E 00
Fe-59 Ci 0.00E 00 0.00E 00
Co-60 Ci 0.00E 00 0.00E 00
Zn-65 Ci 0.00E 00 0.00E 00
Zr-95 Ci 0.00E 00 0.00E 00
Nb-95 Ci 0.00E 00 0.00E 00
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 1
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.7-1 GASEOUS EFFLUENTS - GROUND LEVEL RELEASES (Continued)
Continuous Mode

Nuclides Unit QTR#1 QTR#2
Released
3. Particulates (> 8 Days) (continued)
Sr-89 Ci 0.00E 00 0.00E 00
Sr-90 Ci 5.43E-07 0.00E 00
Y-80 Ci 5.43E-07 0.00E 00
Ru-103 Ci 0.00E 00 0.00E 00
Ag-110 Ci 0.00E 00 0.00E 00
Sn-113 Ci 0.00E 00 0.00E 00
Sb-124 Ci 0.00E 00 0.00E 00
Sb-125 Ci 0.00F 00 0.00E 00
Te-129m Ci 0.00E 00 0.00E 00
Cs-134 Ci 0.00E 00 0.00E 00
Cs-136 Ci 0.00E 00 0.00E 00
Cs-137 Ci 1.75E-08 2.12E-06
Ba-140 Ci 0.00E 00 0.00E 00
Ce-141 Ci 0.00E 00 0.00E 00
Ce-144 Ci 0.00E 00 0.00E 00
Total for Period Ci 1.10E-06 2.12E-06
4. Particulates ( < 8 Days)
Mn-56 Ci 0.00E 00 0.00E 00
Ni-65 Ci 0.00E 00 0.00E 00
Br-82 Ci 0.00E 00 0.00E 00
Rb-88 Ci 0.00E 00 0.00E 00
Rb-89 Ci 0.00E 00 0.00E 00
Sr-91 Ci 0.00E 00 0.00E 00
Sr-82 Ci 0.00E 00 0.00E 00
Y-92 Ci 0.00E 00 0.00E 00
Zr-97 Ci 0.00E 00 0.00E 00
Nb-97 Ci 0.00E 00 0.00E 00
Tc-99m Ci 0.00E 00 0.00E 00
Mo-89 Ci 0.00E 00 0.00E 00
Sb-122 Ci 0.00E 00 0.00E 00
Te-129 Ci 0.00E 00 0.00E 00
Te-132 Ci 0.00E 00 0.00E 00
Cs-138 Ci 0.00E 00 0.00E 00
La-140 Ci 0.00E 00 0.00E 00
Pr-144 Ci 0.00E 00 0.00E 00
W-187 Ci 0.00E 00 0.00E 00
Np-239 Ci 0.00E 00 0.00E 00
Total for Period Ci 0.00E+00  0.00E+00

26



FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT #1
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.7-1 GASEOUS EFFLUENTS - GROUND LEVEL RELEASES (Continued)

Nuclides Continuous Mode Batch Mode
Released Unit QTR#3 QTR#4 QTR#3 QTR#4
1. Fission Gases
Ar-41 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-85m Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-85 Ci 0.00E 00  0.00E 00 0.00E 00 2.20E+00
Kr-87 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-88 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-89 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-90 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-127 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-131m Ci 0.00E 00 0.00E 00 0.00E 00 9.20E-02
Xe-133m Ci 0.00E 00 0.00E 00 0.00E 00 4.84E-02
Xe-133 Ci 0.00E 00 0.00E 00 1.75E-02 2.21E+00
Xe-135m Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-135 Ci 0.00E 00 0.00E 00 0.00E 00 1.47E-01
Xe-137 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-138 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Total for Period Ci 0.00E+00 0.00E+00 1.75E-02 4.70E+00
2. lodines
1-131 Ci 0.00E 00 0.00E 00
1-132 Ci 0.00E 00 0.00E 00
1-133 Ci 7.39E-05 0.00E 00
1-134 Ci 0.00E 00 0.00E 00
I-135 Ci 0.00E 00 0.00E 00
Total for Period Ci 7.39E-05 0.00E+00
3. Particulates (> 8 Days)
Cr-51 Ci 0.00E 00 0.00E 00
Mn-54 Ci 0.00E 0C 0.00E 00
Fe-55 Ci 0.00E 00 0.00E 00
Co-57 Ci 0.00E0C 0.00E 00
Co-58 Ci 0.00E 00 0.00E 00
Fe-59 Ci 0.00E 00 0.00E 00
Co-60 Ci 0.00E 00 6.55E-06
Zn-65 Ci 0.00E 00 0.00E 00
Zr-95 Ci 0.00E 00 0.00E 00
Nb-95 Ci 0.00E 00 0.00E 00
Sr-89 Ci 5.49E-06 1.61E-07
Sr-90 Ci 0.00E 00 0.00E 00
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 1
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.7-1 GASEQUS EFFLUENTS - GROUND LEVEL RELEASES (Continued)
Continuous Mode

Nuclides Unit QTR#3 QTR#4
Released
3. Particulates ( > 8 Days) (continued)
Y-90 Ci 0.00E 00 0.00E 00
Ru-103 Ci 0.00E 00 0.00E 00
Ag-110 Ci 0.00E 00 0.00E 00
Sn-113 Ci 0.00E 00 0.00E 00
Sb-124 Ci 0.00E 00 0.00E 00
Sb-125 Ci 0.00E 00 0.00E 00
Te-129m Ci 0.00E 00 0.00E 00
Cs-134 Ci 0.00E 00 0.00E 00
Cs-136 Ci 0.00E 00 0.00E 00
Cs-137 Ci 935E-08 4.89E-09
Ba-140 Ci 0.00E 00 0.00E 00
Ce-141 Ci 0.00E 00 0.00E 00
Ce-144 Ci 0.00E 00 0.00E 00
Total for Period Ci 5.58E-06 6.72E-06
4. Particulates (< 8 Days)
Mn-56 Ci 0.00E 00 0.00E 00
Ni-65 Ci 0.00E 00 0.00E 00
Br-82 Ci 0.00E 00 0.00E 00
Rb-88 Ci 0.00E 00 0.00E 00
Rb-89 Ci 0.00E 00 0.00E 00
Sr-91 Ci 0.00E 00 0.00E 00
Sr-92 Ci 0.00E 00 0.00E 00
Y-92 Ci 0.00E 00 0.00E 00
Zr-97 Ci 0.00E 00 0.00E 00
Nb-97 Ci 0.00E 00 0.00E 00
Tc-99m Ci 0.00E 00 0.00E 00
Mo-99 Ci 0.00E 00 0.00E 00
Sb-122 Ci 0.00E 00 0.00E 00
Te-129 Ci 0.00E 00 0.00E 00
Te-132 Ci 0.00E 00 0.00E 00
Cs-138 Ci 0.00E 00 0.00E 00
La-140 Ci 0.00E 00 0.00E 00
Pr-144 Ci 0.00E 00 0.00E 00
W-187 Ci 0.00E 00 0.00E 00
Np-239 Ci 0.00E 00 0.00E 00
Total for Period Ci 0.00E+00 0.00E+00
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.7-2 GASEOUS EFFLUENTS - GROUND LEVEL RELEASES

Nuclides Continuous Mode Batch Mode
Released Unit QTR##1 QTR#2 QTR#1 QTR#2
1. Fission Gases
Ar-41 Ci 0.00E 00 0.00E 00 2.42E-01 2.62E-01
Kr-85m Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-85 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-87 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-88 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-89 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-90 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-127 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-131m Ci 0.00E 00 0.00E 00 0.00E 00 4.65E-03
Xe-133m Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-133 Ci 1.13E+01 0.00E 00 2.03E-01 2.08E-01
Xe-135m Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-135 Ci 4.39E+00 0.00E 00 1.80E-03 1.56E-03
Xe-137 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-138 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Total for Period Ci 1.57E+01 0.00E+00 4 47E-01 4.77E-01
2. lodines
1-131 Ci 0.00E 00 0.00E 00
1-132 Ci 0.00E 00 0.00E 00
1-133 Ci 0.00E 00 0.00E 00
1-134 Ci 0.00E 00 0.00E 00
1-135 Ci 0.00E 00 0.00E 00
Total for Period Ci 0.00E+00 0.00E+00
3. Particulates (> 8 Days)
Cr-51 Ci 5.17E-06 0.00E 00
Mn-54 Ci 0.00E 00 0.00E 00
Co-57 Ci 0.00E 00 0.00E 00
Co-58 Ci 0.00E 00 0.00E 00
Fe-59 Ci 0.00E 00 0.00E 00
Co-60 Ci 2.55E-06 0.00E 00
Zn-65 Ci 0.00E 00 0.00E 00
Zr-95 Ci 0.00E 00 0.00E 00
Nb-95 Ci 0.00E 00 0.00E 00
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT #2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001
TABLE 3.7-2 GASEOUS EFFLUENTS - GROUND LEVEL RELEASES (Continued)

Continuous Mode

Nuclides Unit QTR#1 QTR#2
Released

3. Particulates (> 8 Days) (continued)
Sr-89 Ci 0.00E 00 8.28E-06
Sr-80 Ci 2.52E-07 0.00E 00
Y-90 Ci 2.52E-07 0.00E 00
Ru-103 Ci 0.00E 00 0.00E 00
Ag-110 Ci 0.00E 00 0.00E 00
Sn-113 Ci 0.00E 00 0.00E 00
Sh-124 Ci 0.00E 00 0.00E 00
Sb-125 Ci 0.00E 00 0.00E 00
Te-129m Ci 0.00E 00 0.00E 00
Cs-134 Ci 0.00E 00 0.00E 00
Cs-136 Ci 0.00E 00  0.00E 00
Cs-137 Ci 6.78E-07 2.07E-06
Ba-140 Ci 0.00E 00 0.00E 00
Ce-141 Ci 0.00E 00 0.00E 00
Ce-144 Ci 0.00E 00 0.00E 00

Total for Period Ci 8.90E-06 1.04E-05

4. Particulates ( < 8 Days)

Mn-56 Ci 0.00E 00 0.00E 00
Ni-65 Ci 0.00E 00 0.00E 00
Br-82 Ci 0.00E 00 0.00E 00
Rb-88 Ci 0.00E 00 0.00E 0O
Rb-89 Ci 0.00E 00 0.00E 00
Sr-91 Ci 0.00E00 0.00E 00
Sr-92 Ci 0.00E00 0.00E 00
Y-92 Ci 0.00E 00 0.00E 00
Zr-97 Ci 0.00E 00 0.00E 00
Nb-97 Ci 0.00E00 0.00E 00
Tc-99m Ci 0.00E00 0.00E 00
Mo-99 Ci 0.00E 00 0.00E 00
Sb-122 Ci 0.00E00 0.00E 00
Te-129 Ci 0.00E 00 0.00E 00
Te-132 Ci 0.00E 00 0.00E 00
Cs-138 Ci 0.00E 00 0.00E 00
La-140 Ci 0.00E 00 0.00E 00
Pr-144 Ci 0.00E 00 0.00E 00
W-187 Ci 0.00E 00 0.00E 00
Np-239 Ci 0.00E00 0.00E 00
Total for Period Ci 0.00E+00 0.00E+00
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.7-2 GASEOUS EFFLUENTS - GROUND LEVEL RELEASES (Continued)

Nuclides Continuous Mode Batch Mode
Released Unit QTR#3 QTR#4 QTR#3 QTR#4

1. Fission Gases

Ar-41 Ci 0.00E 00 0.00E 00 2.50E-01 4 17E-01
Kr-85m Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-85 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-87 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-88 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-89 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Kr-80 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-127 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-131m Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-133m Ci 0.00E 00 0.00E 00 6.24E-04 0.00E 00
Xe-133 Ci 0.00E 00 2.80E+01 1.52E-01 7.59E-01
Xe-135m Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-135 Ci 0.00E 00 3.73E+00 8.58E-04 8.35E-03
Xe-137 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Xe-138 Ci 0.00E 00 0.00E 00 0.00E 00 0.00E 00
Total for Period Ci 0.00E+00 3.17E+01 4.03E-01 1.18E+00
2. lodines
1-131 Ci 0.00E 00 1.03E-05
[-132 Ci 0.00E 00 0.00E 00
-133 Ci 0.00E 00 2.09E-04
i-134 Ci 0.00E 00 0.00E 00
1-135 Ci 0.00E 00 0.00E 00
Total for Period Ci 0.00E+00 2.19E-04
3. Particulates (> 8 Days)
Cr-51 Ci 0.00E 00 0.00E 00
Mn-54 Ci 0.00E 00 0.00E 00
Co-57 Ci 0.00E 00 0.00E 00
Co-58 Ci 0.00E 00 0.00E 00
Fe-59 Ci 0.00E 00 0.00E 00
Co-60 Ci 0.00E00 0.00E 00
Zn-65 Ci 0.00E 00 0.00E 00
2r-95 Ci 0.00E 00 0.00E 00
Nb-95 Ci 0.00E 00 0.00E 00
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FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT # 2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.7-2 GASEOUS EFFLUENTS - GROUND LEVEL RELEASES (Continued)

Continuous Mode

Nuclides Unit QTR#3 QTR#4
Released
3. Particulates (> 8 Days) (continued)
Sr-89 Ci 9.99E-06 7.68E-07
Sr-90 Ci 0.00E 00 1.54E-07
Y-90 Ci 0.00E 00 1.54E-07
Ru-103 Ci 0.00E 00 0.00E 00
Ag-110 Ci 0.00E 00 0.00E 00
Sn-113 Ci 0.00E 00 0.00E 00
Sb-124 Ci 0.00E 00 0.00E 00
Sb-125 Ci 0.00E 00 0.00E 00
Te-129m Ci 0.00E 00 0.00E 00
Cs-134 Ci 0.00E 00 0.00E 00
Cs-136 Ci 0.00E 00 0.00E 00
Cs-137 Ci 2.32E-07 1.99E-07
Ba-140 Ci 0.00E 00 0.00E 00
Ce-141 Ci 0.00E 00 0.00E 00
Ce-144 Ci 0.00E 00 0.00E 00
Total for Period Ci 1.02E-05 1.28E-06
4. Particulates (< 8 Days)
Mn-56 Ci 0.00E 00 0.00E 00
Ni-65 Ci 0.00E00 0.00E 00
Br-82 Ci 0.00E00 0.00E 00
Rb-88 Ci 0.00E00 0.00E 00
Rb-89 Ci 0.00E00 0.00E 00
Sr-91 Ci 0.00E 00 0.00E 00
Sr-92 Ci 0.00E 00 0.00E 00
Y-92 Ci 0.00E 00 0.00E 00
Zr-97 Ci 0.00E0Q00 0.00E 00
Nb-87 Ci 0.00E 00 0.00E 00
Tc-99m Ci 0.00E 00 0.00E 00
Mo-99 Ci 0.00E 00 0.00E 00
Sb-122 Ci 0.00E 00 0.00E 00
Te-129 Ci 0.00E00 0.00E 00
Te-132 Ci 0.00E00 0.00E 00
Cs-138 Ci 0.00E00 0.00E 00
La-140 Ci 0.00E 00 0.00E 00
Pr-144 Ci 0.00E 00 0.00E 00
W-187 Ci 0.00E 00 0.00E 00
Np-239 Ci 0.00E 00 0.00E 00
Total for Period Ci 0.00E+00 0.00E+0Q0

32



FLORIDA POWER & LIGHT COMPANY

ST. LUCIE UNIT # 1
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.8-1
GASEOUS EFFLUENTS - DOSE SUMMATION
AGE GROUP:  ADULT®
Bone Liver Thyroid Kidney
Dose Pathway mrem mrem mrem mrem
Inhalation (a) 1.88E-06] 2.00E-03 2.39E-03| 2.00E-03
Milk (b) 2.08E-05| 6.98E-04 8.84E-03| 7.14E-04
Ground Plane (a) 0.00E+00]| 0.00E+00 0.00E+00| 0.00E+00
Garden (a) 1.53E-05] 7.65E-04 5.67E-03| 7.76E-04
Meat (b) 8.15E-07| 1.40E-04 3.87E-04 1.41E-04
Total Dose 3.87E-05| 3.60E-03 1.73E-02| 3.63E-03
Lung GI-LLI Total Body
Dose Pathway mrem mrem mrem
Inhalation (a) 2.00E-03| 2.00E-03 2.00E-03
Milk (b) 6.71E-04| 6.78E-04 6.87E-04
Ground Plane (a) 0.00E+00] 0.00E+00 1.48E-05
Garden (a) 7.50E-04| 7.54E-04 7.59E-04
Meat (b) 1.39E-04| 1.40E-04 1.40E-04
Total Dose 3.56E-03| 3.57E-03 3.60E-03
(a) Sector: SE Range: 1.5 miles
(b) Sector: WSW Range: 3.25 miles
Noble Gases mrad

Gamma Air Dose 8.32E-04
Beta Air Dose 3.32E-03
Sector: SE Range: 1.5 miles

(1) Denotes that dose for Noble Gas and lodine and Particulates was calculated using

actual Met data.
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FLORIDA POWER & LIGHT COMPANY

ST. LUCIE UNIT # 2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

TABLE 3.8-2
GASEOUS EFFLUENTS - DOSE SUMMATION
AGE GROUP:  ADULT®"
Bone Liver Thyroid Kidney
Dose Pathway mrem mrem mrem mrem
Inhalation (a) 6.20E-07 | 2.89E-03 2.90E-03 2.89E-03
Milk (b) 4 31E-06 | 9.75E-04 1.03E-03 9.73E-04
Ground Plane (a) 0.00E+00 |0.00E+00 | 0.00E+00 0.00E+00
Garden (a) 5.65E-06 | 1.09E-03 1.13E-03 1.09E-03
Meat (b) 3.20E-07 | 2.02E-04 2.03E-04 2.02E-04
Total Dose 1.09E-05 | 5.15E-03 5.26E-03 5.15E-03
Lung GI-LLI Total Body
Dose Pathway mrem mrem mrem
Inhalation (a) 2.89E-03 | 2.89E-03 2.89E-03
Milk (b) 9.72E-04 | 9.72E-04 9.74E-04
Ground Plane (a) 0.00E+00 |0.00E+00 | 6.71E-06
Garden (a) 1.09E-03 | 1.09E-03 1.09E-03
Meat (b) 2.02E-04 | 2.02E-04 2.02E-04
Total Dose 5.15E-03 | 5.15E-03 5.16E-03
(a) Sector: SE Range: 1.5 miles
(b) Sector WSW Range: 3.25 miles
Noble Gases mrad
Gamma Air Dose 2.07E-03
Beta Air Dose 3.37E-03
Sector: SE Range: 1.5 miles

(1) Denotes that dose for Noble Gas and lodine and Particulates was calculated using

actual Met data.
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FLORIDA POWER AND LIGHT COMPANY

ST. LUCIE PLANT
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31,2001

UNITS 1 AND 2, TABLE 3.9

Solid Waste Shipped Off-Site for Burial or Disposal

1. Type of Waste

a. Spent Resin,
Process Filters

b. Dry Compressible
Waste (Note 5)

¢. Irradiated
Components

d. Other

2.Estimate of Major Nuclide Composition (By Waste Type)

Category

a.

Unit

M3
Ci
M3
Ci

M3
Ci

M3
Ci

Nuclides

Fe 55
Ni 63
Co 60
Co 58
Mn 54
Cs 137
Sb 125
Co 57

Ni 63
Co 58
Fe 55
Co 60
H3

Cs 137
Cr 51
Mn 54
Cs 134
Ce 144
Zr 95
Nb 95
Cl4
Sb 125
Be 7

N/A*

12 Mo. Period

1.24E+1
1.12E+2

2.39E+1
8.70E-1

OO0 OO

%

3.91E+1
3.64E+1
1.06E+1
5.89E+0
3.48E+0
2.33E+0
8.00E-1

5.30E-1

3.17E+1
1.79E+1
1.36E+1
1.20E+1
6.08E+0
4.63E+0
3.29E+0
1.45E+0
1.43E+0
1.38E+0
1.37E+0
1.13E+0
1.07E+0
7.70E-1

6.60E-1

N/A*
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Error %

20E+1

20E+1

N/A*

N/A*



B.

2. Estimate of major nuclide composition (continued)
Category Nuclide %

d. N/A* N/A*

3. Solid Waste Disposition.

Number of Mode of Transportation
Shipments

2 Sole Use Truck

6 Sole Use Truck

Irradiated Fuel Shipments

Number of Mode of Transportation
Shipments
o N/A*

*N/A = Not Applicable
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Destination

CNS, Barnwell, SC

Duratek, Oak Ridge, TN

Destination

N/A*



A

FLORIDA POWER AND LIGHT COMPANY

ST. LUCIE PLANT
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

UNITS 1 AND 2, TABLE 3.9 (CONTINUED)

Waste Class

Total Volume Total Curies Principal Type of Waste Category Type of Solidification
Cubic Feet (Note 1) Radionuclides (Note 3) Reg. Guide Container Agent
(Notes 1 and 2) 1.21 (Note 4)
Class A 844.94 8.70E-1 N/A PWR 1.b. Non- None
Compactible Specification
Waste (note 5) Strong Tight
Package
Class A 202.1 6.65E+0 Ni 63, Cs 137 PWR lon- 1.a. USA DOT 7A None
Exchange Resin Type A
Class B 103.95 7.05E+0 Ni 63, Cs 137 PWR lon- l.a. USA DOT 7A None
Sr 90 Exchange Resin Type A
Class B 132.4 9.85E+1 Co 60, Ni 63, PWR lon- 1.a. NRC Certified None
Cs 137, Exchange Resin Type B

Nuclides T1/2
<5 yrs.




NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:
NOTE 5:

FLORIDA POWER AND LIGHT COMPANY
ST. LUCIE PLANT
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001
UNITS 1 AND 2, TABLE 3.9 (CONTINUED)

SOLID WASTE SUPPLEMENT

The total radionuclide activity and composition of solid waste shipped from the St.
Lucie Plant, Units 1 and 2 are determined using a combination of qualitative
techniques. In general, the St. Lucie Plant follows the guidelines outlined in the
Low Level Waste Branch Technical Position (BTP) on Radioactive Waste
Classification (5/11/83) for these determinations. The most frequently used
techniques for determining the total activity in a package are the “Dose—to-Curie”
method and “Concentration Times Volume or Mass” calculations. Where _
appropriate, engineering type activation analyses may be applied. Since each of the
above methodologies involve, to some extent, qualitative parameters, the total
activity is considered to be an estimate.

The composition of radionuclides in the waste is determined by both on-site
analyses for principal gamma emitters and periodic off-site analyses for other
radionuclides. The on-site analyses are performed either on a batch basis or on a
routine basis using reasonably representative samples as appropriate for the waste
type. Off-site analyses are used to establish scaling factors or other estimates for
radionuclides such as H3, C14, Feb5, Sr?0, Tc?9, 1129, Pu238, Pu239/240,
Pu241, Am241, Cm242 and Cm243/244.

“Principal Radionuclides” refer to those radionuclides contained in the waste in
concentrations greater than 0.01 times the concentration of nuclides listed in Table
1 or 0.01 times the smallest concentration of nuclides listed in Table 2 of 10 CFR
61.

“Type of Waste” is generally specified as described in NUREG 0782, Draft
Environmental Impact Statement on 10 CFR 61, “Licensing Requirements for Land
Disposal of Radioactive Waste”,

“Type of Container” refers to the transport package.

The volume and activity listed for “Dry Compressible Waste” represent the quantity
of material that during the reporting period was sent to the licensed disposal
facilities. Some of this material was shipped to contract vendors for volume
reduction or recycle prior to final disposal at the licensed disposal facilities. During
the reporting period, six (6) shipments of dry active waste, non-compressible waste,
and resins (8,565 cubic feet, 5.61E-1 curies) were made from the St. Lucie Plant
to the volume reduction facilities. These materials were shipped via “Sole Use
Truck” in non-specification, strong tight containers.
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FLORIDA POWER & LIGHT COMPANY
ST.LUCIEUNIT#1 &2
ANNUAL REPORT
JANUARY 1, 2001 THROUGH DECEMBER 31, 2001

ATTACHMENT -A
(Page 10f2)
Unplanned Release of Unit 1 Gas Decay Tank 1C

Description of the Event

On April 9, 2001, the 1C gas decay tank (GDT) was inadvertently released to the atmosphere via
the plant vent stack. Based on an investigation and a review of the operation of the system, it was
determined that the 1C GDT had leaked past a closed valve and had exhausted through the plant
vent stack.

On April 8, 2001, the waste gas system was normally aligned with the 1A GDT in service receiving
pressure from the 1A waste gas compressor. The 1B waste gas compressor was out of service due
to maintenance. The 1C GDT had been pressurized, isolated for decay and appeared to be
satisfactorily holding pressure. At approximately 20:00 hours, a non-licensed operator notified the
control room that the 1A waste gas compressor had tripped and could not be restarted. The waste
gas system was bypassed and realigned to the plant vent stack in accordance with plant operating
procedures. Several hours later, the non-licensed operator checked the system alignment and the
GDT pressures. All appeared to be nommal. On April 9, the dayshift non-licensed operator
discovered the pressure in the 1C GDT had decreased from 157 psig to 37 psig. The non-licensed
operator notified the control room of the pressure drop and the inadvertent release was terminated.
Chemistry reviewed plant vent monitor data and determined that the release had not exceeded site
limits. A gaseous release permit was generated to account for the released contents of the 1C
GDT.

Cause(s) of the Event
The discharge valve for the 1C GDT, V6703, was leaking past its seat.

Normal flow to the plant vent stack from the waste gas system could not be determined with the
system bypassed. FT-6648, waste gas to plant vent flow transmitter was indicating full flow, >3
scfm. This coincided with the realignment of the waste gas system to the plant vent stack and led
the operator to believe either the flow meter was stuck or inaccurate due to the system’s
configuration. This higher than normal flow masked the leakage of the GDT past the valve seat.

There was inadequate procedural guidance for verification that gas decay tank pressures are
recorded and periodically monitored when the waste gas system is aligned to the plant vent stack.

Unit 1 entered a refueling outage with only one operable waste gas compressor. When this
compressor failed, the waste gas system was bypassed and aligned to the plant vent stack.
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Unplanned Release of Unit 1 Gas Decay Tank 1C

Actions Taken to Prevent Recurrence

A Plant Work Order was generated to repair V6703.

Operating Procedures 1 & 2-0530020, “Waste Gas System Operation,” were revised to require
Operations Manager approval before bypassing the waste gas system and aligning it to the plant
vent stack. The revision also requires that GDT pressures be recorded and periodically checked

after alignment to the stack to ensure they are holding pressure.

The Operations Supervisor issued a Training Bulletin detailing the circumstances of this event and
alerting operations’ personnel to the potential problems of bypassing the waste gas system.

The Work Control Group developed an “Outage Action ltem” to ensure both waste gas
compressors are operable before either unit enters into a refueling outage.

Consequences of the Unplanned Release:

Gas Decay Tank 1C UNPLANNED RELEASE DATA

Nuclide | Sample Release Release Start Date 4/9/2001

Symbol uCi/cc Curies Release End Date 4/9/2001
Ar-41 0.00E+00| 0.00E+00 Release Minutes 4.40E+02 minutes
Kr-85m 0.00E+00| 0.00E+00 Release Volume 3.36E+07 CC.S
Kr-85 9.41E-02 | 3.16E+00 Total Body Dose Rate | 8.44E-02 mRem/yr
Kr-88 0.00E+00| 0.00E+00 Total Body Dose Rate | 1.69E-02 percent site limit
Xe-131m | 7.18E-03 | 2.41E-01 Skin Dose Rate 4 61E-01 mRem/yr
Xe-133m | 1.44E-03 | 4.82E-02 Skin Dose Rate 1.54E-02 percent site limit
Xe-133 1.32E-01 | 4.45E+00 Release Rate 2.68E+00 ft3/minute
Xe-135m | 0.00E+00| 0.00E+Q0 Gamma Air Dose 8.51E-05 mrad
Xe-135 0.00E+00| 0.00E+00 Gamma Air Dose 8.51E-04| percent annual limit
Xe-137 0.00E+00| 0.00E+00 Beta Air Dose 5.66E-04 mrad
Gas Total| 2.35E-01 | 7.90E+00 Beta Air Dose 2.83E-03] percent annual limit
Tritium | 7.29E-05| 2.45E-03 | dose contribution was negligible

1-131 [ 6.36E-08 | 2.13E-06 | dose contribution was negligible

Particulates - None detected in Gas Decay Tank 1C

No site release rate, quarterly, or annual dose limit(s) were exceeded.
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INTRODUCTION

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 50.36.a
and 10 CFR Part 50 Appendix-l 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 Statements also follow the guidance of NUREG-1301 as
applicable, to minimize differences.

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
Control requirements. Alternate calculation methods may be used from those presented as
long as the overall methodology does not change or as long 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.

RECORDS AND NOTIFICATIONS

All records of reviews performed for changes to the ODCM shall be maintained in
accordance with QI 17-PSL-1. All FRG approved changes to the ODCM, with required
documentation of the changes per TS 6.14, 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:

COP-01.05, Processing Aerated Liguid Waste

COP-01.06, Processing Gaseous Wastes

COP-05.04, Chemistry Department Surveillances and Parameters

COP-07.05, Process 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 NBS-NPS-HP-WP-002.
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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.

CHANNEL CALIBRATION

14 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel
output such that it responds with the necessary range and accuracy to known values of 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 A CHANNEL CHECK shall be the qualitative assessment of channel behavior during
operation by observation. This determination shall include, where possible, comparison of
the channel indication and/or status with other indications and/or status derived from
independent instrument channels measuring the same parameter.

CHANNEL FUNCTIONAL TEST

1.6 A CHANNEL FUNCTIONAL TEST shall be the injection of a simulated signal into the
channel as close to the sensor as practicable to verify OPERABILITY of alarm, interlock
and/or trip functions. The CHANNEL FUNCTIONAL TEST shall include adjustments, as
necessary, of the alarm, interlock and/or Trip Setpoints such that the setpoints are within the
required range and accuracy.

St. Lucie Plant ODCM Controls



Page 11 of 228

ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

1.0 DEFINITIONS for CONTROLS SECTION OF ODCM

DOSE EQUIVALENT [-131

1.10 DOSE EQUIVALENT I-131 shall be that concentration of 1-131 (microCurie/gram)
which alone would produce the same thyroid dose as the quantity and isotopic mixture of
[-131, 1-132, 1-133, 1-134 and 1-135 actually present. The thyroid dose conversion factors
used for this calculation shall be the thyroid dose conversion factors listed in ICRP-30,
Supplement to Part 1, Pages 192-212, Tables entitled, "Committed Dose Equivalent in
Target Organs or Tissues per Intake of Unit Activity (Sv/Bq)." Reference PLA #98-007,
PMAI 99-06-170, PLA #97-005, PMAI 00-01-036.

FREQUENCY NOTATION

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

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 effluents, in the calculation of gaseous and liquid effluent
monitoring Alarm/Trip Setpoints and in the conduct of the Environmental Radiological
Monitoring Program. The ODCM shall also contain (1) the Radioactive Effluent Controls and
Radiological Environmental Monitoring 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.

St. Lucie Plant ODCM Controls
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1.0 DEFINITIONS for CONTROLS SECTION OF ODCM

OPERABLE - OPERABILITY

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

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.

PURGE - PURGING

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

RATED THERMAL POWER

1.25 RATED THERMAL POWER shall be a total reactor core heat transfer rate to the
reactor coolant of 2700 MWt.

REPORTABLE EVENT

1.27 A REPORTABLE EVENT shall be any of those conditions specified in Section §0.73
of 10 CFR Part 50.

St. Lucie Plant ODCM Controls
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1.0  DEFINITIONS for CONTROLS SECTION OF ODCM

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

1.33 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.
2. Failure of process system to automatically divert a process stream to a

radioactive treatment system 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.

3. 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.

St. Lucie Plant ODCM Controls
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1.0 DEFINITIONS for CONTROLS SECTION OF ODCM

UNPLANNED RELEASE (continued)

1.34 (continued)

4. 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, AND the losses were
determined to be to the Reactor Auxiliary Building Atmosphere, then declare

the losses as an UNPLANNED RELEASE (refernece CR 00-2038).

Is not an UNPLANNED RELEASE if:

1. 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.

2. 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.

St. Lucie Plant ODCM Controls
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1.0 DEFINITIONS for CONTROLS SECTION OF ODCM

VENTING

1.40 VENTING shall be the controlled process of discharging air or gas from a confinement
to maintain temperature, pressure, humidity, concentration or other operating condition, in
such a manner that replacement air or gas is not provided or required during VENTING.
Vent, used in system names, does not imply a VENTING process.

WASTE GAS HOLDUP SYSTEM

141 A WASTE GAS HOLDUP SYSTEM shall be any system designed and installed to
reduce radioactive gaseous effluents by collecting Reactor Coolant System offgases from
the Reactor Coolant System and providing for delay or holdup for the purpose of reducing
the total radioactivity prior to release to the environment.

St. Lucie Plant ODCM Controls
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TABLE 1.1

FREQUENCY NOTATION

NOTATION FREQUENCY

S At least once per 12 hours.
D At least once per 24 hours.

w At least once per 7 days.

4/M* At [east 4 per month .at. intervals of no greater

than 9 days and minimum of 48 per year.

M At least once per 31 days.
Q 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

* For Radioactive Effluent Sampling
** For Radioactive Batch Releases Only

St. Lucie Plant ODCM Controls
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3/4 CONTROLS AND SURVEILLANCE 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 Noncompliance with a Control shall exist when the requirements of the Control and
associated ACTION requirements are not met within the specified time intervals. If the
Control is restored prior to expiration of the specified time intervals, completion of the
ACTION requirements is not required.

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.

St. Lucie Plant ODCM Controls
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INSTRUMENTATION

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

3.3.38 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).

APPLICABILITY: At all times.

ACTION:

a. 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.

b. With less than the minimum number of radioactive liquid effluent monitoring
instrumentation channels OPERABLE, take the ACTION shown in Table 3.3-12.
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 timely manner.

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

SURVEILLANCE REQUIREMENTS

4.3.3.9 Each radioactive liquid 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 4.3-8.
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OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 3.3-12

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

Effluent Lines

MINIMUM
CHANNELS
INSTRUMENT OPERABLE ACTION

1. Radioactivity Monitors Providing

Alarm and Automatic Termination of

Release

a) Liquid Radwaste Effluent Line 1 35

b) Steam Generator Blowdown 1/SG 36, 37

Effluent Line

2. Flow Rate Measurement Devices

a) Liquid Radwaste Effluent Line N.A. 38

b) Discharge Canal N.A. 38

c) Steam Generator Blowdown N.A. 38

SG - Denotes Steam Generator

St. Lucie Plant ODCM Controls
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ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 3.3-12 (Continued)

ACTION STATEMENTS

ACTION 35 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases may continue for up to 14 days
provided that prior to initiating a release:

a. At least two independent samples are analyzed in accordance with the
Surveillance 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 less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue for up
to 30 days provided grab samples are analyzed for gross radioactivity (beta or gamma) at
a limit of detection of at least 2.E-07 micro-Curie/mit:

a. Atleast once per 8 hours when the specific activity of the secondary coolant is
greater than 0.01 micro-Curies/gram DOSE EQUIVALENT [-131 or

b.  Atleast 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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ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 3.3-12 (Continued)

ACTION STATEMENTS
(continued)

ACTION 37 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, isotopic grab samples shall be obtained and analyzed
at a Lower Limit of Detection for 1-131, Co-58, Co0-60, 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 Guidelines
(TR-104788-R2) per reference PMAI 00-08-108.

ACTION 38 - Minimum system design flow of required running 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.

St. Lucie Plant ODCM Controls
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CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 4.3-8

RADIOACTIVE LIQUID EFFLUENT MONITORING

INSTRUMENTATION SURVEILLANCE REQUIREMENTS (4)

CHANNEL
CHANNEL { SOURCE CHANNEL |[FUNCTIONAL
INSTRUMENT CHECK CHECK | CALIBRATION TEST
1. Radioactivity Monitors
Providing Alarm and Automatic
Termination of Release
a) ll:!qmd Radwaste Effluent D = R (2) Q)
ine
b) Steam Generator
Blowdown Effluent Line D M R (@) Q (1)
2. Flow Rate Measurement
Devices
a) ll:!qUId Radwaste Effluent D (3) NA. Q
ine
b) Discharge Canal D (3) N.A. Q
c) Steam Generator D (3) NA. Q

Blowdown Effluent Line
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ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 4.3-8 (Continued)

TABLE NOTATIONS

(1) The CHANNEL FUNCTIONAL TEST shall also demonstrate automatic isolation of this

()

(3)

(4)

pathway and control room alarm annunciation occur 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 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 typical of normal plant operation. For
subsequent CHANNEL CALIBRATION, button sources that have been related to the
initial calibration may be used.

CHANNEL CHECK shall consist of verifying indication of flow during periods of release.
CHANNEL CHECK shall be made at least once per 24 hours on days on which
continuous, periodic or 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 applicable (N.A.).
(Reference CR 99-0361, PMAI 99-04-106).
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ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

INSTRUMENTATION

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

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

APPLICABILITY: As shown in Table 3.3-13

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.

b. 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 timely manner.

c. 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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TABLE 3.3-13
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RADIOACTIVE GASEQUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS
INSTRUMENT OPERABLE | APPLICABILITY ACTION
1. Waste Gas Holdup System
a) Noble Gas Activity Monitor -
Providing Alarm and .
Automatigc Termination of 1/Rx 45
Release
2. Condenser Evacuation System
a) Noble Gas Activity Monitor 1/Rx ** 47
Modes 1, 2, 3, 4 48
3. Plant Vent System
a) Noble Gas Activity Monitor 1/Rx * 47
(Low Range)
b) lodine Sampler 1/Rx * 51
c) Particulate Sampler 1/Rx * 51
d) Flow Rate Monitor N.A. * 53
e) Sampler Flow Rate Monitor 1/Rx * 46
4. Fuel Storage Area Ventilation
System
a) Noble Gas Activity Monitor 1/Rx * 47
(Low Range)
b) lodine Sampler 1/Rx * 51
c) Particulate Sampler 1/Rx * 51
d) Flow Rate Monitor N.A. * 53
e) Sampler Flow Rate Monitor 1/Rx * 46
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TABLE 3.3-13 (Continued)
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RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS
INSTRUMENT OPERABLE | APPLICABILITY ACTION
5. Laundry Area Ventilation System
a) Noble Gas Activity Monitor 1/Rx . 47
(Low Range)
b) lodine Sampler 1/Rx * 51
c) Particulate Sampler 1/Rx * 51
d) Flow Rate Monitor N.A. * 53
e) Sampler Flow Rate Monitor 1/Rx * 46
6. Steam Generator Blowdown
Building Vent
a) Noble Gas Activity Monitor 1 * 47
(Low Range)
b) lodine Sampler 1 * 51
c) Particulate Sampler 1 * 51
d) Flow Rate Monitor N.A. * 53
e) Sampler Flow Rate Monitor 1 * 46
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ST. LUCIE PLANT .
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 3.3-13 (Continued)
TABLE NOTATIONS

*

- At all times while making releases via this pathway
- At all times when air ejector exhaust is not directed to plant vent.
Rx - Denotes reactor

*k

ACTION STATEMENTS

ACTION 45 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, the contents of the tank(s) may be released to the
environment for up to 14 days 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.

ACTION 46 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue for up
to 30 days provided the flow rate is estimated at least once per 4 hours.

ACTION 47 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE, effluent releases via this pathway may continue for up to 30 days
provided:

a. 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

b. If channel inoperability is due to loss of Control Room alarm annunciation
discovered during a channel functional test because of any one or more of the
following reasons listed, Then channel checks are performed once per hour
to verify normal indication and current assigned setpoints are NOT exceeded.

1.  Failure to annunciate when testing alarm/trip setpoints.
2 Circuit failure.

3. Downscale failure.
4

Controls NOT set in OPERATE mode.
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ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 3.3-13 (Continued)
TABLE NOTATIONS

ACTION STATEMENTS
(continued)

ACTION 48 - With the number of channels OPERABLE 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.

The applicable frequency shall be:

a. At least once per 12 hours for noble gas isotopic activity on the Air Ejector
Exhaust 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 INOPERABLE.

This requirement is intended to meet EPRI PWR Primary-to-Secondary Leak Guidelines
(TR-104788-R2), therefore grab samples shall be taken regardiess of the Alignment of the
Air Ejector Exhaust while in Modes 1, 2, 3, 4. (Reference PMAI 00-08-108.)

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
for up to 30 days 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 alarm setpoint.
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ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 3.3-14
RADIOACTIVE EFFLUENT MONITOR SETPOINT BASIS
CHANNEL BASIS ALERT HIGH
ODCM Effluent Gas Channels D DOCUMENT | SETPOINT® SETPOINT®
1PV LOW RANGE GAS 01-05 C-200° 5 x Bkg. Allotted % Of Site
_
1FHB LOW RANGE GAS 04-05 C-200° 5 x Bkg. Allotted. nf’it?f Site
2A PV PIG LOW RANGE GAS 423 C-200° 5 x Bkg. Allotted % Of Site
2B PV PIG LOW RANGE GAS | 433 C-200° 5 x Bkg. Limit® For Plant
2PV WRGM LOW RANGE GAS 621 C-200° 5 x Bkg. Vent #2
2FHB LOW RANGE GAS 413 C-200° 5 x Bkg. Allotted % DT Site
L
SGBDB LOW RANGE GAS 456 C-200° 5 x Bkg. Allotted. n/;’it?f Site
T CONDENSER AIR EJECTOR| 35 C-200 2 x Bkg? 3 x Bkg.
7 CONDENSER AIR EJECTOR| 403 C-200 2 x Bkg? 3 % Bkg.
1 BATCH GAS EFFLUENT a2 C-200° | As Per COP-01.06 | As Per COP-01.06""
2 BATCH GAS EFFLUENT 203 C200° | As Per COP-01.06 | As Per COP-01.06°"
) CHANNEL BASIS ALERT HIGH
ODCM Related Particulate Channels D DOCUMENT SETPOINT? SETPOINT®
1PV PARTICULATE 01-01 FUSAR 5000 CPM__ | 10,000 CPM®
1FHB PARTICULATE 0401 | FUSAR& TS°| 5000 CPM | 10,000 CPM®
2A PV PIG PARTICULATE 421 FUSAR 5000 CPM__ | 10,000 CPM®
2B PV PIG PARTICULATE 431 FUSAR 5000 CPM | 10,000 CPMW®
2FHB PARTICULATE 411 FUSAR & TS° | 5000 CPM | 10,000 CPM®
SGEBDB PARTICULATE 454 FUSAR 5000 CPM | 10,000 CPM®
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ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 3.3-14 (continued)
RADIOACTIVE EFFLUENT MONITOR SETPOINT BASIS

: CHANNEL BASIS ALERT HIGH
ODCM Related lodine Channels ID DOCUMENT | SETPOINT® SETPOINT®
1PV IODINE 01-03 FUSAR 5000 CPM 10,000 CPM°
1FHB IODINE 04-03 FUSAR 5000 CPM 10,000 CPM®
2A PV PIG IODINE 422 FUSAR 5000 CPM 10,000 CPM°
2B PV PIG IODINE 432 FUSAR 5000 CPM 10,000 CPM®
2FHB IODINE 412 FUSAR 5000 CPM 10,000 CPM®
SGBDB IODINE 455 FUSAR 5000 CPM 10,000 CPM®
ODCM Related Liquid Channels CH”;';NEL DO%?JSNIIENT SIQLPESLTe SE?IL%TNTE
1A S/G BLOWDOWN 44 C-200 2 x Bkg. 2.E-04 uCi/ml™
1B S/G BLOWDOWN 45 C-200 2 x Bkg. 2.E-04 uCi/ml™
2A S/G BLOWDOWN 121 C-200 2 x BKg. 2.E-04 uCifml™
2B S/G BLOWDOWN 122 C-200 2 x Bkg. 2 E-04 uCi/ml™
As Per As Per
1 BATCH LIQUID EFFLUENT R6627 C-200 COP-01.05 COP.01 05"
As Per As Per
2 BATCH LIQUID EFFLUENT 301 C-200 COP01.05 COP.01 05"

Table Notations:
a- ODCM Control 3.11.2.1a

b- ODCM Table 4.11-1 Note (7)

c- ODCM Control 3.11.2.1.b

d- TS Table 3.3-6 required instrument 2.a.ii with setpoint per ODCM

e - Setpoints may be rounded for analog and digital display input limitations.
f-  The channel setpoint to be in cpm equivalent to this activity

g- per ODCM Methodology Step 2.2.2

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

i, j, k, and | not used in notation for clarity
m - Continuous Liquid setpoint methodology per ODCM 1.3.2
n - Batch liquid setpoint methodology per ODCM 1.3.1

FUSAR - Channel listed in 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
COP-07.05.
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ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 4.3-9

RADIOACTIVE GASEQUS EFFLUENT MONITORING
INSTRUMENTATION SURVEILLANCE REQUIREMENTS (4)

Modes in
CHANNEL which
CHANNEL |SOURCE|{ CHANNEL |FUNCTIONAL | surveillance
INSTRUMENT CHECK | CHECK |CALIBRATION TEST required
1. Waste Gas Holdup
System
a) Noble Gas Activity
Monitor - Providing
Alarm and *
Automatic P P R@3) Q)
Termination of
Release
2. Condenser Evacuation
System
a) Noble Gas Activity .
Monitor D M R(3) Q)
3. Plant Vent System
a) Noble Gas Activity *
Monitor D M R@) Q@)
b) lodine Sampler w N.A. N.A. N.A. *
¢) Particulate Sampler w N.A. N.A. N.A. *
d) Flow Rate Monitor D N.A. R Q *
e) Sam'pler Flow Rate D NA. R NA. .
Monitor
4. Fuel Storage Area
Ventilation System
a) Noble Gas Activity .
Monitor b M R (3) Q(2)
b) lodine Sampler w N.A. N.A. N.A. *
¢) Particulate Sampler w N.A. N.A. N.A. *
d) Flow Rate Monitor D N.A. R Q *
e) Sam'pler Flow Rate D NA. R NA. .
Monitor
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TABLE 4.3-9 (Continued)

RADIOACTIVE GASEOUS EFFLUENT MONITORING

INSTRUMENTATION SURVEILLANCE REQUIREMENTS (4)

Monitor

Modes in
CHANNEL which
CHANNEL | SOURCE| CHANNEL | FUNCTIONAL | surveillance
INSTRUMENT CHECK | CHECK |CALIBRATION TEST required
5. Laundry 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. *

d) Flow Rate Monitor D N.A. R Q *

e) Sam.pler Flow Rate D NA. R NA. N
Monitor

6. Steam Generator

Blowdown Building Vent

a) Noble Gas Activity N
Monitor D M R@) Q(2)

b) lodine Sampler w N.A. N.A. N.A. *

c) Particulate Sampler W N.A. N.A. N.A. *

d) Flow Rate Monitor D N.A. R Q *

e) Sampler Flow Rate D NA. R NA. N
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ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 4.3-9 (Continued)

TABLE NOTATIONS

- At all times when making releases via this pathway.
- At all times when air ejector exhaust is not directed to plant vent.
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 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 CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciation 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 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 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).
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ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.1 LIQUID EFFLUENTS

CONCENTRATION

CONTROLS

3.11.1.1 In accordance with the St. Lucie Plant TS 6.8.4.f.2) and 3), the concentration
of radioactive material released in liquid effluents to UNRESTRICTED AREAS (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.

SURVEILLANCE REQUIREMENTS

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

411.1.1.2 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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CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A

OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 4.11-1 RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Liquid Release Sampling Mlnlmum Type of Activity Lower L'r.mt of
Type Frequenc Analysis Analysis Detection
yp quency Frequency ¥ LLD (1) (uCi/mi)
A. Batch Waste P P.G.E. (3) 5E-07
Release Each Batch | Cacoh Bateh 131 1E:06
Tanks (2) - Dissolved and
M Entrained Gases 1.E-05
One Batch/M (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 Batch Composite (4) | C-14, Fe-55, Ni-63 1.E-06
B. Continuous Dail 4/M P.G.E.(3) 5.E-07
Releases (5, 6) atly Composite 1-131 1.E-06
. Dissolved and
ot o M | Entrained Gases 1.E-05
rab Sample Composite (Gamma Emitters)
Dail M H-3 1.E-05
y Composite Gross Alpha 1607
Dail Q Sr-89, Sr-90 5.E-08
y Composite  [C-14, Fe-55, Ni-63 1.E-06
C. Settling W W P.G.E. (3) 5.E-07
Basin (7) Grab Sample -131 1.E-06
D. Settling Basin P.G.E. (3) 5.E-07
as a Batch P 1-131 1.E-06
Release Each Batch Dissolved and
(P;;'f‘;:xée Each Batch (8) Entrained Gases 1.E-05
CR 99-1165 (Gamma Emitters)
PMAI 99-08-084 H-3 1.E-05
Gross Alpha 1.E-07
Each Batch Each Batch Sr-89, 5r-90 5 E-08
C-14, Fe-55, Ni-63 1.E-06

P.G.E. -

St. Lucie Plant ODCM Controls
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ST. LUCIE PLANT

CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A

OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 4.11-1 (Continued)

TABLE NOTATION

(1) 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 observation represents a real signal.

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

LLD =

4.66 S,

E o Ve222E+06 « Y « exp (- A * AT)

Where:

LLD

Sp

E
Vv
2.22E+06
Y

A

AT

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

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

the counting efficiency (counts per disintegration),

the sample size (units of mass or volume),

the number of disintegrations per minute per micro-Curie.,
the fractional radiochemical yield, when applicable,

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

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 (Continued)

TABLE NOTATIONS (Continued)

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

The principal gamma emitters for which the LLD control applies include the following
radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-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 Control 3.11.2.6 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.g.,
from a volume of a system that has an input flow during the continuous release.

If Component Cooling Water activity is > 1.E-5 uCi/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 pCi/ml, perform 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
qualified members of the facility staff independently verify the release rate calculations.
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RADIOACTIVE EFFLUENTS

DOSE

CONTROLS

3.111.2 In accordance with St. Lucie Plant TS 6.8.4.f.4) and 6.8.4.f.5), the dose or dose
commitment to 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. During 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.

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 Special Report that identifies the cause(s) for
exceeding the limit(s) and defines the corrective actions that have been taken to
reduce the releases and the proposed corrective actions to be taken to assure that
subsequent releases will be in compliance with the above limits.

SURVEILLANCE REQUIREMENTS

4.11.1.2 Cumulative dose contributions from liquid effluents 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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RADIOACTIVE EFFLUENTS

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 doses 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 mrem to any organ in a 31-day period.

APPLICABILITY: At all times.

ACTION:

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:

1.  Explanation of why liquid radwaste was being discharged without treatment,
identification 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.

SURVEILLANCE REQUIREMENTS

4.11.1.3.1 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.

4.11.1.3.2 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

3.11.21 In accordance with St. Lucie Plant TS 6.8.4.f.3) and 7), 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:

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

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

APPLICABILITY: At all times.

ACTION:

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

SURVEILLANCE REQUIREMENTS

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

411.2.1.2 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 representative samples and performing analyses in accordance with the
sampling and analysis program specified in Table 4.11-2.
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TABLE 4.11-2 RADIOACTIVE GASEOUS WASTE SAMPLING & ANALYSIS PROGRAM

Gaseous Release Sampling Minimum Type of Activity | Lower Limit of
Type Frequency Analysis Analysis Detection
Frequency (LLD) (1)
(uCilcc)
1. Waste Gas P P Noble Gas 1.E-04
Storage Tank Each Tank Each Tank P.GE. (2
Grab Sample
2. Containment P P Noble Gas 1.E-04
Purge Each Purge (6) | Each Purge (6) P.G.E. (2)
Grab Sample () H-3 1.E-06
3. Vents: 4/M 4/M (7) Noble Gas 1.E-04
a. Plant Grab Sample P.GEE. (2)
b. Fuel Bldg
(5)
c. Laundry H-3 1.E-06
d. 8/G
Blowdown
Bldg.
4. All Release Continuous (3) 4/M 1-131 1.E-12
Types as Charcoal
listed in 3. Sample (4)
above 4/M P.GE. 1.E-11
Particulate
Sample (4)
4/M Gross Alpha 1.E-11
Particulate
Sample
Q Sr-89, Sr-90 1.E-11
Composite
Particulate
Sample
Noble Gas Noble Gases 1.E-06
Monitor Gross Beta or
Gamma
P.G.E. - Denotes Principal Gamma Emitters
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OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 4.11-2 (Continued)

TABLE NOTATIONS

(1) 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 observation represents a real signal.

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

LLD =

4.66 S,

E e Ve222E+06 « Y » exp (- A » AT)

Where:

LLD

Sp

E
\Y
2.22E+06
Y

A

AT

1]

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

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

the counting efficiency (counts per disintegration),

the sample size (units of mass or volume),

the number of disintegrations per minute per micro-Curie.,
the fractional radiochemical yield, when applicable,

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

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 4.11-2 (Continued)

TABLE NOTATIONS (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-60, Zn-65, Mo-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 factor of 10. This requirement does not apply if: (1) analysis
shows that the DOSE EQUIVALENT I-131 concentration in the reactor coolant has not
increased more than a factor of 3; and (2) the noble gas monitor shows that effluent
activity has not increased by more than a factor of 3.

Tritium grab samples shall be taken at least 4/M from the ventilation 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 or a
THERMAL POWER change exceeding 15% of RATED THERMAL POWER within
1 hour unless (1) analysis shows that the DOSE EQUIVALENT [-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.
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RADIOACTIVE EFFLUENTS

DOSE - NOBLE GASES

CONTROLS

3.11.2.2 In accordance with St. Lucie Plant TS 6.8.4.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
BOUNDARY (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 to 10 mrads for beta radiation and

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

APPLICABILITY: At all times.

ACTION:

a. With the calculated air dose from radioactive noble gases in gaseous effluents
exceeding any of the above limits, prepare and submit to the Commission within 30
days, 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 I[N
PARTICULATE FORM

CONTROLS

3.11.23 In accordance with St. Lucie Plant TS 6.8.4..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 compliance with the above limits.

SURVEILLANCE REQUIREMENTS

411.2.3 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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RADIOACTIVE EFFLUENTS

GASEOQOUS RADWASTE TREATMENT SYSTEM

CONTROLS

3.11.24 In accordance with St. Lucie Plant TS 6.8.4.1.6), the VENTILATION EXHAUST
Treatment System and the WASTE GAS HOLDUP SYSTEM 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 to gaseous effluent releases, from each unit, to 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 to 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 Plant TS 6.9.2, a Special Report that includes the following information:

1. ldentification 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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RADIOACTIVE EFFLUENTS

GASEOUS RADWASTE TREATMENT SYSTEM (Continued)

SURVEILLANCE REQUIREMENTS

4.11.2.4.1 Doses due to gaseous releases from each unit to areas at and beyond the SITE
BOUNDARY shall be projected at least once per 31 days in accordance with the
methodology and parameters in the ODCM when Gaseous Radwaste Treatment Systems
are not being fully utilized.

4.11.2.4.2 The installed VENTILATION EXHAUST TREATMENT SYSTEM and WASTE
GAS HOLDUP SYSTEM?* shall be demonstrated OPERABLE by operating the WASTE GAS
HOLDUP SYSTEM equipment and VENTILATION EXHAUST TREATMENT SYSTEM
equipment for at least 30 minutes, at least once per 92 days unless the appropriate system
has been utilized to process radioactive gaseous effluents during the previous 92 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 of 4.11.2.4.2's "at least 30 minutes") once per 92 days,
by performing the following:

1)
2)

3)

4)

Place a Gas Decay Tank (containing less than 30 psi) in service.
With a Waste Gas Compressor, charge the Gas Decay Tank to at least 150 psi.

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).

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

3/411.4 TOTAL DOSE

CONTROLS

3.11.4 In accordance with St. Lucie Plant TS 6.8.4.£.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 limited to less than or equal to 25
mrems to the whole body or any organ, except the thyroid, which shall be limited to less
than or equal to 75 mrems.

APPLICABILITY: At all times.

ACTION:

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 limits. 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 fuel cycle sources, including all effluent pathways and direct radiation, for
the calendar year that includes the release(s) covered by this report. It shall also
describe levels of radiation and concentrations of radioactive material involved and
the cause of the exposure levels or concentrations. If the estimated dose(s)
exceeds the above limits and if the release condition resulting in violation of 40 Part
190 has not already been corrected, the Special Report shall include a request for
a variance in accordance with the provisions of 40 CFR Part 190. Submittal of the
report is considered a timely request and a variance is granted until staff action on
the request is complete.

St. Lucie Plant ODCM Controls



Page 49 of 228

ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

RADIOACTIVE EFFLUENTS

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.

411.4.2 Cumulative dose contributions from direct radiation from the units (including
outside storage tanks etc.) 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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RADIOACTIVE EFFLUENTS

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

a)

b)

g)
h)

A summary of the evaluation that led to the determination that the change
could be made in accordance with 10 CFR 50.59.
Sufficient detailed information 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 FRG.

2) Shall become effective upon review and acceptance by the FRG.

*

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

as part of the annual FUSAR update.
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RADIOACTIVE EFFLUENTS

3/4.11.6 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT TO THE
COMMISSION*

ADMINISTRATIVE CONTROLS

3.11.2.6 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 IV.B.1 of Appendix | to 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.

b. 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 (if 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 due to the radioactive
liquid and gaseous effluents released from the unit or station during the

- 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.

** - 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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RADIOACTIVE EFFLUENTS

3/4.11.6 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT TO THE

COMMISSION (Continued)

ADMINISTRATIVE CONTROLS

3.11.2.6 (Continued)
b. (Continued)

previous calendar year. This same report shall also include an assessment of the
radiation doses from radioactive liquid and gaseous effluents to MEMBERS 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
accordance with the methodology and parameters in the ODCM. /R23

c. Every 2 years using the previous 6 months release history for isotopes, determine
the controlling age group for liquid pathways. Every 2 years using the previous
1 year or longer interval (to include a refueling outage) and historical meteorological
data determine 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 assessment of radiation 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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RADIOACTIVE EFFLUENTS

3/4.11.6 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT TO THE
COMMISSION (Continued)

ADMINISTRATIVE CONTROLS

3.11.2.6 (Continued)

e. The Radioactive Effluent Release Reports 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).

f. 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.

g. 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.

h. 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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RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.1

MONITORING PROGRAM

CONTROLS

3.121

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. With the Radiological Environmental Monitoring Program not being conducted as

specified in Table 3.12-1, prepare and submit to the Commission, in the Annual
Radiological Environmental Operating Report required by Control 3.12.4, a
description of the reasons for not conducting the program as required and the plans
for preventing a recurrence.

. With the confirmed* level of radioactivity as the result of plant effluents in an

environmental sampling medium at a specified location 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** to a MEMBER OF THE PUBLIC is less than the calendar year limit
of Controls 3.11.1.2, 3.11.2.2 or 3.11.23. 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) concentration (2)

- : +>o0r=1.0
reporting level (1)  reporting level (2)

When radionuclides other than those in Table 3.12-2 are

*

*k

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 used to estimate the potential annual dose to a
MEMBER OF THE PUBLIC shall be indicated in this report.
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RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.1 MONITORING PROGRAM

Controls (Continued)

Action b. (Continued)

detected and are the result of plant effluents, this report shall be submitted if the
potential annual dose, to a MEMBER OF THE PUBLIC from all radionuclides is
equal to or greater than the calendar year limits of 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.

c. 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 table 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
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM?
NUMBER OF
EXPOSURE REPRESENTATIVE
PATHWAY SAMPLES AND SAMPLING AND TYPE AND
and/or SAMPLE COLLECTION FREQUENCY ® OF
SAMPLE LOCATIONS” @ FREQUENCY? ANALYSIS
1. Direct Radiation® 27 Monitoring Continuous Gamma exposure rate -
Locations monitoring with quarterly
sample collection
quarterly ”

2. Airborne Continuous sampler Radioiodine filter:
Radiociodine and 5 Locations operation with 1-131 analysis weekly
Particulates sample collection Particulate Filter:

weekly or more | Gross beta radioactivity
frequently if analysis =24 hours
required by dust following a filter
loading change?
Gamma isotopic”
analysis of composite ¢
(by location) quarterly
3. Waterborne
a) Surface” 1 Location™ Weekly Gamma isotopic” &
tritium analyses weekly
1 Location™ Monthly Gamma isotopic” &
fritium analyses monthly
b) Sediment from 2 Locations Semiannually Gamma isotopic”
shoreline analyses semiannually

4. Ingestion

a) Fish and
Invertebrates
1) Crustacea 2 Locations Semiannually Gamma isotopic”
analyses semiannually
2) Fish 2 Locations Semiannually Gamma isotopic "
analyses semiannually
b) Food Products
1) Broad leaf 3 Locations” Monthly when Gamma isotopic” and
vegetation available 1-131 analyses monthly
2) Milk 1 Location Quarterly when Gamma isotopic”
available
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TABLE 3.12-1 (Continued)

TABLE NOTATIONS

a. Deviations are permitted from the required sampling schedule if specimens are
unobtainable due to hazardous conditions, seasonal unavailability, malfunction of
automatic sampling equipment or other legitimate reasons. If specimens 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 centerline of one reactor
and additional description where pertinent, shall be provided for each sample location
required by Table 3.12-1, in Appendix-E 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.
Semiannually - 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.

The frequency of analyses is to be consistent with the sample collection frequency.
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TABLE 3.12-1 (Continued)

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 to be 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
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. [n addition to 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 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 not 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 sample)

n. Atlantic Ocean, at a location beyond influence from plant effluents (grab sample).
p. Samples of broad leaf vegetation grown nearest each of two 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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TABLE 3.12-2

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS
IN ENVIRONMENTAL SAMPLES

REPORTING LEVELS

AIRBORNE FOOD
WATER PARTICULATE FISH MILK
ANALYSIS pCill OR GASES | pCikg, wet |  pCil | FRODUCTS
.3 pCi/kg, wet
pCi/m
H-3 30,000*
Mn-54 1,000 30,000
Fe-59 400 10,000
Co-58 1,000 30,000
Co-60 300 10,000
Zn-65 300 20,000
Zr-
Nb-95*** 400
1-131 2** 0.9 3 100
Cs-134 30 10 1,000 60 1,000
Cs-137 50 20 2,000 70 2,000
Ba-
La-140% 200 300
I - as in pCi/l 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.

St. Lucie Plant ODCM Controls



ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 23A

Page 60 of 228

OFFSITE DOSE CALCULATION MANUAL (ODCM)

TABLE 4.12-1

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS™"®

LOWER LIMIT OF DETECTION (LLD)®

AIRBORNE 00D
WATER | PARTICULATE|  FISH MILK SEDIMENT
ANALYSIS | =iy OR GASES | pCikg, wet | pcCit | PROPUCTS| e, dry
o3 pCi/kg, wet
pCi/m
Gross Beta 4 0.01
H3 3000°
Mn-54 15 130
Fo-59 30 260
Co-58,
oo 15 130
Zn-65 30 260
Zr-95,
Nb-95® 15
1131 T 0.07 1 60
Cs-134 15 0.05 130 15 60 150
Cs137 18 0.06 150 18 80 180
Ba-140,
La-1409 15 15

* No drinking water pathway exists, a value of 2000 pCi/l is for drinking water.
** LLD for drinking water samples.
gamma isotopic analysis may be used.
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TABLE 4.12-1 (Continued)

TABLE NOTATIONS

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

Required detection capabilities for thermoluminescent dosimeters used for
environmental measurements are given in Regulatory Guide 4.13.

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 observation represents a real signal.

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

HD = v T.G\?-S;xp C A+ AT)

Where:

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

S, =  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),

222 = the number of disintegrations 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.
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TABLE 4.12-1 (Continued)

TABLE NOTATIONS (Continued)

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. Analyses shall be performed in such a
manner that the stated LLDs 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.

(4) An equilibrium mixture of the parent and daughter isotopes which corresponds to 15
pCi/Liter of the parent isotope.
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RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.2 LAND USE CENSUS

CONTROLS

3.12.2 In accordance with St. Lucie Plant TS 6.8.4.9.2), a Land Use Census shall be
conducted and shall identify within a distance of 8 km (5 miles) the location in each of the
16 meteorological sectors of the nearest milk animal, the nearest residence and the nearest
garden* of greater than 50 square meters (500 square feet) producing broad leaf vegetation.

APPLICABILITY: At all times.

ACTION:

a. 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.

b. 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,
add the new location(s) within 30 days to the Radiological Environmental Monitoring
Program given in the ODCM. The sampling location(s), excluding the control
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 ODCM 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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RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.2 LAND USE CENSUS (Continued)

SURVEILLANCE REQUIREMENTS

412.2 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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RADIOLOGICAL ENVIRONMENTAL MONITORING

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, supplied as part of an Interlaboratory Comparison Program that
correspond to samples required by Table 3.12-1.

APPLICABILITY: At all times.

ACTION:
a. With analyses not being performed as required above, report the corrective action

taken to prevent a recurrence to the Commission in the Annual Radiological
Environmental Operating Report pursuant to Control 3.12.4.

SURVEILLANCE REQUIREMENTS

412.3 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 pursuant to Control 3.12.4. If the Interlaboratory Comparison Program is other than
the program conducted by the EPA, then the Interlaboratory Comparison Program shall be
described in the ODCM.
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RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.4  ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT (AREOR)*

ADMINISTRATIVE CONTROLS

3.124 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 AREOR shall be consistent with the objectives outlined below and with
Sections IV.B.2, IV.B.3 and IV.C of Appendix | to 10 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
Position, Revision 1, November 1979. In the event that some individual results are not
available for inclusion with the report, the report shall be submitted noting and explaining the
reasons for the missing results. The missing data shall be submitted as soon as possible
in a supplementary report.

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
all 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.

sk
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BASES
for the
CONTROLS
AND

SURVEILLANCE REQUIREMENTS

NOTE
The BASES contained in succeeding pages summarize the reasons for the
Controls in Section 3.0 and 4.0, but are not part of these Controls.
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INSTRUMENTATION

BASES

3.3.3.9 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

The radioactive liquid effluent instrumentation is provided to 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 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.

3.3.3.10 RADIOACTIVE GASEOUS 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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3/4.11 RADIOACTIVE EFFLUENTS

BASES

3/4.11.1 _LIQUID EFFLUENTS

3/4.11.1.1  CONCENTRATION

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 II.A design
objectives of Appendix |, 10 CFR Part 50, to a MEMBER OF THE PUBLIC and (2) the limits
of 10 CFR Part 20. The concentration limit for dissolved or entrained noble gases is 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 can be found 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 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, lILA and IV.A
of Appendix |, 10 CFR Part 50. The Control implements the guides set forth in Section Il.A
of Appendix |. The ACTION statements provide the required operating flexibility and at the
same time implement the guides set forth in Section IV.A of Appendix | to assure that the
releases of radioactive material in liquid 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
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3/4.11  RADIOACTIVE EFFLUENTS (Continued)

BASES

3/4.11.1 LIQUID EFFLUENTS (Continued)

3/4.11.1.2 DOSE (Continued)

methodology and parameters in the ODCM implement the requirements in Section IIl.A of
Appendix | that conformance with the guides of Appendix | be shown by calculational
procedures based on models and data, such that the actual exposure of a MEMBER OF
THE PUBLIC through appropriate pathways is unlikely to be substantially underestimated.
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 Aquatic
Dispersion of Effluents from Accidental and Routine Reactor Releases for the Purpose of
Implementing Appendix 1, 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.

3/411.1.3  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 | 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 Section Il.LA of
Appendix I, 10 CFR Part 50 for liquid effluents.

This control applies to the release 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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RADIOACTIVE EFFLUENTS

BASES

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, Column |. These
limits provide reasonable assurance that radioactive material discharged in gaseous effluents
will not result in the exposure of a MEMBER OF THE PUBLIC in an UNRESTRICTED
AREA, either 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 500 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 equal to 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 samples
are tabulated in terms of the lower limits of detection (LLDs). Detailed discussion of the LLD
and other detection limits can be found in Currie, 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 in the HASL Procedures Manual,
HASL-300.
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3/4.11.2.1 DOSE - NOBLE GASES

This control is provided to implement the requirements of Sections II.B, lll.A and IV.A
of Appendix I, 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 lll.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. @ 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 Releases from Light-
Water Cooled Reactors, Revision 1, July 1977. The ODCM equations provided for
determining the air doses at and beyond the SITE BOUNDARY are based upon the
historical average atmospheric conditions.

This control applies to the release of radicactive 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.

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 11.C, lll.A and IV.A
of Appendix |, 10 CFR Part 50. The Controls are the guides set forth in Section I.C 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 ODCM calculational methods specified in the
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3/4.11.21 DOSE - NOBLE GASES (Continued)

3/4.11.2.3 DOSE - IODINE-131, I[ODINE-133, TRITIUM AND RADIOACTIVE MATERIAL
IN PARTICULATE FORM (Continued)

Surveillance Requirements implement the requirements in Section IlI.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. The ODCM
calculational methodology and parameters for calculating the doses due to 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 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 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 onto green leafy vegetation with subsequent consumption by
man, (3) deposition onto grassy areas where milk animals and meat producing animals
graze with consumption of the milk and meat by man and (4) deposition on the ground with
subsequent exposure of man.

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.
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3/4.11.2.4  GASEOUS RADWASTE TREATMENT SYSTEM

The 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,
provides 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 11.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

3/411.26  NOT USED

3/4.11.3 NOT USED

3/4.11.4 TOTAL DOSE

This control 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
l,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
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3/4.11.4 TOTAL DOSE (Continued)

of the annual dose to a MEMBER OF THE PUBLIC to within the 40 CFR Part 190 limits.
For the purposes of the Special Report, it may be assumed that the dose commitment to the
MEMBER OF THE PUBLIC from other uranium fuel cycle sources is negligible, with the
exception that dose contributions from other nuclear fuel cycle facilities at the same site 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 violation 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 timely request and
fulfills the requirements of 40 CFR Part 190 until NRC staff action is completed. 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 _RADIOLOGICAL ENVIRONMENTAL MONITORING

BASES

3/4.12.1 MONITORING 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 monitoring program
implements Section IV.B.2 of Appendix | to 10 CFR Part 50 and thereby supplements the
Radiological Effluent Monitoring Program by verifying that the measurable 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 Radiological Assessment Branch
Technical Position on Environmental 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
considered optimum for routine environmental measurements in industrial laboratories. 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.

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 Environmental Measurements, NUREG/CR-4007 (September 1984) and in the
HASL Procedures Manual, HASL-300.

3/4.12.2 LAND USE CENSUS

This control is provided to ensure that changes in the use of areas at and beyond the
SITE BOUNDARY are identified and that modifications to the Radiological Environmental
Monitoring Program 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.
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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 that
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 IV.B.2 of Appendix | to 10 CFR Part 50.
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GLOSSARY OF COMMONLY USED TERMS IN METHODOLOGY SECTION

DB
CCorcc
Ci

C.

CFR

Control(s)

Dose

Dose Factor

Dose Pathway

Dose Rate

(D/Q)

ECL

FUSAR

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 uCi, pCi/cc or pnCi/ml

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 to exposing an individual to radiation. The Grass-Cow-Milk-
Infant is a dose pathway

The dose received per unit time

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.
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GLOSSARY OF COMMONLY USED TERMS IN METHODOLOGY SECTION

Y

Ground Plane

nuclide

Organ

pCi
(Q Dot),
Q.

Radioiodines

(continued)

A gamma photon - The dose from Gammas in air, etc.
Radioactive material deposited uniformly over the ground emits
radiation that produces an exposure pathway when an individual
is standing, sitting, efc., in the area. It is assumed that an adult
receives the same exposure as an infant, regardless of the
physical height differences. Only the whole body is considered
for the ODCM.

Hydrogen-3 or Tritium, a weak Beta emitter

Radioiodines and particulates 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 I-131, then the Mi (dose factor)
under consideration should be M,,;, 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.

1 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 I-133 for gaseous release pathways.
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Receptor

Release Source(s)

TS
Total Body

uCi

X/Q)

(XQ)o

dt, At or delta t

(continued)

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.

A long 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).

A long term Depleted Chi over 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), represents what physically remains of the
cloud and its dispersion qualities at a given location downrange
from the release point. (See Appendix F).

A specific delta time interval that corresponds with the release
interval data etc.
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1.1 Radioactive Liquid 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.
Normally, 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 Gulf 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 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. Consult the FUSAR for a detailed description of characteristics of the
water bodies surrounding the plant site.

Only those nuclides that appear in the Liquid Dose Factor Tables will be
considered for dose calculation.



Page 84 of 228

ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)
METHODOLOGY SECTION

1.2 Determining the Fraction F of 10 CFR Part 20 ECLs Limits for A Liguid Release

Source

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 10 CFR
Part 20, Appendix B, Table 2. Chemistry Procedure COP-01.05 "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 for
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
also have to be obtained from in-plant procedures. The basic equation is:

F-R 5 _G_
* D i (ECL),

Where:

F. = 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

C, = The undiluted concentration of nuclide (i) in pCi/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 10 uCi/ml for the sum of all gases.
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1.2 (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 pCi/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
concentration (C,,, R/D) is less than 3 X 10°° uCi/ml, the nuclide-by-nuclide
calculation is not required to demonstrate compliance with the 10 CFR Part 20 ECL.
The following section provides a step-by-step procedure for determining the ECL
fraction.

1. Calculation Process for Solids

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 (Ctotal) is used.

D. From Table L-1, obtain the corresponding (ECL) for nuclide (i) in pCi/mi.
The value of 3 X 10 uCi/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 to 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 H, from previous
month composite and for SR89/90 and Fe55 from previous quarter
composite with known results.
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1.2 (continued)
1. (continued)

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

R; o

F =
* D jq (ECL)i

F_ = 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 COP-01.05 administratively controls each pathway’s
allocation. Compare your F| result with the administrative control for the
release pathway in COP-01.05.

2. Calculation Process for Gases in Liquid
A. Sum the puCi/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:
F, - (sum of 1.2.2.A) pCilmi % R
1 D

C. F,shall be less than 2 X 10™ uCi/ml for the site for all releases in progress.
Each release point will be administratively controlled. Consult COP-01.05
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
concentration 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 of real 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 liquid release 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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TABLE 1.3
NUCLIDE SYMBOL 1978 UNDILUTED pCi/ml’ M2 (no units)

I-131 4.43 E-5 3.66 E-4
1-132 2.23 E-7 1.84 E-8
I-133 3.17 E-6 3.74 E-6
I-135 131E-6 3.61 E-7
Na-24 172 E-7 2.84 E-8
Cr-51 251 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-59 292 E-6 241 E-6
Co-60 3.66 E-5 1.01 E-4
Zn-65 455 E-7 7.52 E-7
Ni-65 8.23 E-7 6.8 E-8
Ag-110 1.96 E-6 270 E-6
Sn-113 575 E-7 1.58 E-7
Sb-122 2.15E-6 1.78 E-6
Sb-124 8.40 E-6 9.92 E-6
W-187 351 E-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 2.82E-5 ) 1.17 E-5
Zr-97 ' 4.05 E-6 3.72 E-6
Mo-99 324 E-6 1.34 E-6
Ru-103 3.84 E-8 1.06 E-8
Sb-125 2.26 E-6 6.23 E-7
Cs-134 214 E-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 2.37 E-6 6.53 E-6

A= 4.01 E-4

Myoa= 1.18 E-3

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

_ 1978 Undil. Act Nuclide (i) % 1 gpm (release rate)
ECL, (from Table L-1) 121000 gpm (dil rate)

2 M,
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1.3 (continued)

A is the total average uCi/ml concentration of the reference mixture and My, is
the fraction of the MPC of all nuclides for the release conditions specified. Dividing
A, by My, yields A, 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 A,,, as follows:

A
A=l o AOV B4 g 34 Giimi = ECL Limit

Mex M., 1.18 E-3

Site Limit = 10 x A, = 10 x 0.34 = 3.4 pCi/ml

To provide conservative administrative control, A, of 0.34 nCi/ml should be used
as follows:

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

NOTE
This setpoint is for a specified release of 1 gpm into 121000 gpm dilution flow.

2. For establishing the setpoint prior to liquid radwaste discharges, the A,
(or C,,,,) will be adjusted as needed to account for actual release conditions
(i.e., actual design maximum discharge flow rate, dilution flow rate and the
contribution of dissolved and entrained Nobles Gas Activity to the Monitor
Activity Level).
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1.3 (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) Blowdown 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 COP-01.05, Processing Liquid
Waste assume that the fraction of solids entering the Discharge Canal to
the site release point are controlled less than or equal 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 (F_) 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.

F.at 20%

0.2 = Design blowdown rate x I-131 uCi/ml (S/G)
1 1 CWP Dilution rate i-131 uCi/ml (Table L-1ECL)

F.at 20%

0.2 =_125 gal/min _x [-131 uCGi/ml (S/G)
1 121,000 gal/min 1.E-06 uCi/ml (I-131 Table L-1ECL)

Solving for the S/G High Alarm Setpoint I-131 Activity,
I-131 uCi/ml (S/G) = ~2E-04 uCi/ml 1-131 is the maximum S/G activity
that could be allowed such that 20 percent of the administrative
discharge canal limit would not be exceeded.
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1.3 (continued)
1.3.2  (continued)

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.

1.4 Determining the Dose for Radioactive Liquid Releases

Discussion - Control 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
calendar quarter and not in excess of 3 mrem to the whole body and 10 mrem to
any organ during any calendar year. This section presents calculational method to
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.
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1.4 (continued)

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 equation is:

_ AiT dt1 Qi1
" T (DA,
Where:
D, = dose commitment in mrem received by organ T of age group (to
T be specified) during the release time interval dt,.
A; = the composite dose factor for the fish-shellfish pathway for nuclide

(i) for organ T of age group (to be specified). The A; values listed
in the Tables in this manual are independent of any site specific
information and have the units mrem-ml

uCi-hr
dt, = the number of hours that the release occurs.
Q = The total quantity of nuclide (i) release during dt, (uCi)

(DF)

The total volume of dilution that occurred during the release time
period dt, (i.e., the circulating water flow times time)

The doses associated with each release may then be summed to 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).

D = 2D

total, 1,

Where:

D, = the total dose commitment to organ ; due to all releases during the
T desired time interval (mrem)
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1.4 (continued)

1. (continued)

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 calculations df, would be for the entire month’s
hours.

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

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

C. Obtain Qil for nuclide (i) for the time period dt, from the Liquid Waste
Management Records

D. Obtain A; 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. (continued)

TIME/DATE START: :

METHODOLOGY SECTION

TABLE 1.4

FISH AND SHELLFISH PATHWAY

/

TOTAL DILUTION VOLUME:

AGE GROUP:

ORGAN:

/

TIME/DATE STOP: : /

mls

DOSE FACTOR TABLE #:

/

NUCLIDE (j)

C, (uCi)

A

DOSE (i) mrem

E. Solve for Dose (i)

Dose (i) =

Qi1 dt1 AiT
(DF),

TOTAL DOSE , =

HOURS

mrem
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1.4 (continued)

1.

(continued)

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.

1.5 Projecting Dose for Radioactive Liquid 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 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 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.

1.

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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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 Atlantic 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 degree bearing 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 consistent with 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 historical MET data and receptor location(s) which yield calculated
doses no lower than the real location(s) experiencing the most exposure. Actual

MET data factors are calculated and are normally used in dose calculations for the
annual reports. Approximate and conservative methods may be used in lieu of

actual meteorological measurements. /R23

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.



Page 98 of 228

ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)
METHODOLOGY SECTION

2.1 (continued)

Dose Calculations - (continued)

The St. Lucie site uses the long term ground release model for all gaseous
effluents. 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, etc.

2.2 Determining the Total Body and Skin Dose Rates for Noble Gas Releases And
Establishing Setpoints for Effluent 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 calculations. The Controls apply to all airborne
releases on the site but all releases may be treated as if discharged from a single
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.; = L K, (XIQ) (Q DOT),
i

For TOTAL SKIN Dose Rate:

DR

skin

n
= T[L, + 1.1 M] (XIQ) (Q DOT),
!
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Where:

DR;g = total body dose rate from noble gases in airborne releases (mrem/yr)

DRgn = 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.

K = the total body dose factor due to gamma emissions for each noble
gas nuclide reported in the release source. (mrem-m%uCi-yr)

L = 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)

M, = 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®pCi-yr)

(X/Q) = 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°)

(Q DOT), = The release rate of noble gas nuclide (i) in pCi/sec from the release

source of interest



Page 100 of 228

ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)
METHODOLOGY SECTION

2.2 (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 point 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 Vent 40
Unit 1 Fuel Bldg. Vent 5
ECCS 1A 1
ECCS 1B 1
Unit 2 Plant Vent 40
Unit 2 Fuel Bldg. Vent 5
ECCS 2A 1
ECCS 2B 1
Blowdown Bldg. Vent + 5

Total Percent Allocated= 99 or 1 percent below the Site Limit
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2.2 (continued)

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 allotted to each to cover short periodic fan
surveillance runs. This allocation is controlled per Chemistry Procedure
COP-07.05, Process Monitor Setpoints where Chemistry Supervisor
approval is required. COP-07.05 provides calculation steps to 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 Supervisor.

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
to obtain the Release Point’s Setpoint (SP).

SP = 3.5E+05 uCi x 60 sec x _min__ X ft X PA
sec min V ft3 28317cc  100%

SP = uCi/cc which is the TABLE 3.3-14 HIGH SETPOINT for
ODCM Effluent Gas Channels that have a
"Allotted % of Site Limit" declared as their HIGH
SETPOINT. '
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1. (continued)

A
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(continued)

In the case of Unit 2 Plant Vent there are 3 ODCM Effluent Gas Channels
Monitoring the Plant Vent. The HIGH SETPOINT in uCi/cc is the same for
2A PV PIG LOW RANGE GAS, 2B PIG LOW RANGE GAS, and 2PV
WRGM LOW RANGE GAS since they are monitoring the same release
point (i.e., each of these channels does not receive their own allotted % of
the Site Limit).

4.

The significance of an ODCM Effluent Gas Channel that has a
"Allotted % of Site Limit" HIGH Setpoint requires further discussion
(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 COP-01.06, 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.

The receipt of a valid HIGH Alarm on a release point where 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".
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1. (continued)

A. (continued)

4.

(continued)

c. The receipt of a valid HIGH Alarm 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:

Fs. = RPg + (Sum of all other Release Point's RPg on site)

RPg, = Rel Pt's Rel Pt’s volume time
Channel's x Release x conv. x  conv. x 1/(site limit)
uCi/cc Rate const. const.

RP, = uCi x _V ff x 28317cc x _min_ X sec
cc min ft, 60 sec 3.5E+05 uCi

Where:
Fs. = Fraction of the Site Limit
RP, = Fraction of a Release Point’s contribution to the site limit
(Sum of all other Release Point's RPg, on site) is normally less
than 0.10 under normal operating conditions.
V = in f¥/min, the Release Point’s actual process Volume flow
release rate

A value of RP; >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 evaluated. This method is discussed in the following
step.



Page 104 of 228

ST. LUCIE PLANT

CHEMISTRY OPERATING PROCEDURE C-200, REVISION 23A
OFFSITE DOSE CALCULATION MANUAL (ODCM)

2.2 (continued)

1. (continued)

METHODOLOGY SECTION

A. (continued)

5. 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 Dose 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,
then ODCM 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 compliance with
ODCM Control 3.11.2.1.b.
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2.2 (continued)
1. (continued)

B. No Particulate or lodine Radioactivity Channels are required 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 FUSAR does describe Particulate and lodine
Radioactivity Channels. These Channels are listed in ODCM Table 3.3-14
and ALERT and HIGH 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 threshold) on the energy of the isotope entrained on the
collection medium, and that these channels are qualitative trend indicators
since the channel count rate cannot be corrected for the accrued sample
collection volume. Plant historical trends 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
Plant Vents 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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2.2 (continued)

1. (continued)

B.

(continued)

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 channel(s). The Isotopic analysis of the medium shall be
used to evaluate particulate and/or iodine dose rate levels per the
methodology of ODCM 2.3.

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 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 count rates when the detector was calibrated with a known source
activity of Cs-137, and on default assumptions as follows:

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.
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2.2 (continued)
1. (continued)
C. (continued)
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:

7.67 uCi x hour X 28317 cc’s x 24576 ft3 x min = 27 uCi
hour 3.3E+06cc.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

7.4E+00 7.9E+00 0.0E+00 4.2E-01 1.0E+00 1.5E-02  4.8E-0t

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 particulate channel 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 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 ~2.3E-06 uCi/cc.
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2.2 (continued)
1. (continued)
C. (continued)

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)

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 10,00 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:

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
~5.32E+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 fit3 x min_ = 21.26 uCi
hour 5.32E+06¢cc.s ft3 min 60 sec sec
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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.

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-LU W.Body
mrem/yr mrem/yr mrem/yr mrem/yr mrem/yr mrem/yr  mrem/yr
4.8E+00 5.08E+00 0.0E+00 2.7E-01 7.0E-01 1.0E-02  3.1E-01

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.

A particulate channel 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 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.

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.
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2.2 (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 rate is 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° uCi/sec.

A.

The (X/Q) value =_ sec/m® and__ __is the most limiting
sector at the exclusion area. (See Table M-1 for value and sector.)

Enter the release rate in ft*/min of the release source and convert it to:

3 4 .
_ ‘ MWt X 2.8317 X 10%c x __in
min ft3 60 sec

= cc/sec volume release rate

Solve for(Q DOT), for nuclide (i) by obtaining the uCi/cc assay value of the
release source and muitiplying it by the product of 2.2.2.B above.

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

(assay) uCi X (2.2.2.B value) cc
cc sec

(Q DOT), = uCi/sec for nuclide (i)

To evaluate the total body dose rate obtain the K; value for nuclide (i) from
Table G-2.

Solve for DRy;

-m?3 .

DR, = K(XIQ) (Q DOT), = mrem-m- v sec nCi
wCi-yr m®  sec

DRygi = mrem total body dose from nuclide (i) for

yr the specified release source
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2.2 (continued)

2.

(continued)

F.

G.

To evaluate the skin dose rate, obtain the L; and M, values from Table G-2
for nuclide (i).

Solve for DR, ;

DRy = [L + 1.1 M] (/Q)(Q DOT),

DR,,,; = mrem skin dose from nuclide (i) for the
yr specified release source

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.

The Dose Rate to the Total Body from radioactive noble gas gamma
radiation from the specified release source is:

n
DRTB =X DRTBi
i

The Dose Rate to the skin from noble gas radiation from the specified
release source is:

n
= Z DR

skin i
!

DR

skin

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.



