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EFFLUENT + AND WASTE DISPOSAL SUPPLEMENTAL INFORMATION

1. Regulatory Limits

1.1 For Liquid Waste Effluents

A.

B.

The concentration of radiocactive material released from the site
shall be limited to the concentrations specified in 18 CFR Part 20
Appendix B, Table II, 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.

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 tos
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 <= 18 mrems to any organ.

1.2 For BGaseous Waste Effluents:

A.

*B.

#C.

The dose rate in UNRESTRICTED AREAS due to radioactive materials
released in gaseous effluents from the site shall be limited to:
For Noble Gases: <= 508 mrems/yr to the total body and
<= 322880 amrems/yr to the skin, and

For lodine-131, Iodine-133, Tritium, and all radionuclides
in particulate form with half-lives greater than 8 days:

<= 15080 mrems/yr to any organ.

The air dose due to noble gases released in gaseous effluents
from each reactor unit, to areas at and beyond the SITE

BOUNDARY shall be limited to the following:

During any calendar quarter, to <= 5 mrad for gamma radiation,and
<= 1@ mrad for beta radiation and, during any calendar year to
<= 1@ mrad for gamma radiation and <= 28 mrad for beta radiation.

The dose to a MEMBER OF THE PUBLIC from Iodine~131, Iodine-133,
Tritium, and all radionuclides in particulate form, with half-
lives > 8 Days in gasecus effluents released, from each reactor
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 <= 1§ mrem to any organ.

The calculated doses contained in a semi-annual report shall not
apply to any STS LCO. The reported values are based on actual
release conditions instead of historical caonditions that the STS
LCO dose calcuations are based on. The STS LCO dose limits are
therefore included in Item 1 of the report, for information only.



3.

EFFLLUENT AND WASTE DISPOSAL SUPPLEMENTAL INFORMATION
(Continued)

Maximum Permissible Concentrations
Water: As per 1@ CFR . Part 28, Appendix B, Table II, 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.

Average Energy of fission and activation gases in ‘gaseous effluents
is not applicable.

Measurements and approximations of total radiocactivity

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
A.: Sampling Error
The error associated with volume measurement devices, flow
measuring devices, etc. based on calibration data and design
tolerances has been conservatively estimated collectively to

be less than plus or minus 18 percent.

B. Analytical error for nuclides

Type Average Maximum
l.iquid + or - 9% + or - 3@8Z%Z
Gaseous + or — 1@% + or - 35%4




EFFLUENT AND WASTE DISPOSAL SUPPLEMENTAL INFORMATION
(Continued)

4. Measurements and Approxxmatxons of Total Radiocactivity (Cont.)

4.1 (Continued)

B. (Continued)

TABLE 3.1

RADIOACTIVE LIGUID EFFLUENT SAMPLING AND ANALYSIS

Composite RQuarterly

Liquid Sampling Type of Method of
Source Frequency Analysis Analysis
Each Batch Principal Gamma Emitters p.h.a.
Monitor Monthly Tritium L.S.
Tank Composite BGross Alpha G.F.P.
1 .
Releases Quarterly Sr-89, Sr-9a,
Composite & Fe-55 C.S8.
Continuous Daily Principal Gamma Emitters
Releases Grab & I-131 for p.h.ae.
Samples 4/M Composite Analysis
Dissolved & Entrained Gases
One Batch/ Manth p.h.a.
Tritium Composite Monthly L.S.
Alpha Composite Monthly G.F.P.
C.S.

a~

1-Boric Acid Evaporator Condensate is normally recovered to the
Primary Water Storage Tank for recycling into the reactor coolant
system and does not contribute to Liquid Waste Effluent Totals.
p-h.a.-Gamma Spectrum Pulse Height Analysis using Lithium Germanium
All peaks are identified and quantified.
L.S.-Liquid Scintillation Counting

Detectors.

C.S.-Chemical

Separation

G. F P.-Gas Flow Propurtzonal Counting,
- 4/M~Four per Month




EFFLUENT AND NASTE DISPOSAL SUPPLEMENTAL INFORMATION
(Continued) .
4, Measurements and Approximations of Total Radiocactivity (Cnntxnued)
4.1 (Continued)
B. (Continued)

| TABLE 3.2
RADIOACTIVE GASEOQUS WASTE SAMPLING AND ANALYSIS
Gaseous Sampling Typa of Method of
Source Frequency Analysis Analysis
Waste BGas
Decay Tank Each Batch Principal Gamma Emitters p.ha.a.
Releases
Containment Principal Gamma Emitters p.h.a.
Purge Each Purge Tritium L.S.
Releases
4/M Principal Gamma Emitters p.h.a.
Tritium . L.S.
Plant Monthly Particul ate
Vent Composite Gross Alpha G.F.P.
Quarterly Particul ate
Composite Sr-89 & Sr-9@ C.S.

p.h.a.~Gamma Spectrum Pulse Height Analysis using Lithium Germanium
Detectars. All peaks are identified and quantified.

L.S.-Liquid Scintillation Counting

C.5.-Chemical Separation

G.F.P.-Gas Flow Praoportional Counting

4/M-Four per Month




6.

FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT NO. 1

SEMIANNUAL REPORT

JULY | 1, 1986 THROUGH DECEMBER 31, 1986

EFFLUENT AND WASTE DISPOSAL - SUPPLEMENTAL INFORMATION (CONTINUED)

BATCH RELEASES AND UNPLANNED RELEASES
LIQUIDS FOR :  ST. LUCIE PLANT UNIT NO. 1
A. NUMBER OF BATCH RELEASES:
B. TOTAL TIME PERIOD OF BATCH RELEASES:
C. MAXIMUM TIME PERIOD FOR A BATCH RELEASE:
D. AVERAGE TIME PERIOD FOR A BATCH RELEASE:
E. MINIMOM TIME PERIOD FOR A BATCH RELEASE:

F. AVERAGE STREAM FLOW DURING
REPORTING PERIOD INTO A FLOWING STREAM:

GASEOUS FOR :  ST. LUCIE PLANT UNIT NO. 1

A. NUMBER OF BATCH RELEASES:
TOTAL TIME PERIOD OF BATCH RELEASES:
. MAXIMUM TIME PERIOD FOR A BATCH RELEASE:
AVERAGE TIME PERIOD FOR A BATCH RELEASE:
MINIMOM TIME PERIOD FOR A BATCH RELEASE:
UNPLANNED RELEASES

MY o w

LIQUIDS FOR : ST. LUCIE PLANT UNIT NO. 1

A. NUMBER OF RELEASES:
B. TOTAL ACTIVITY RELEASED: .

. GASEOUS FOR : - ST.- LUCIE PLANT UNIT NO. 1

A. NUMBER OF RELEASES:
B. TOTAL ACTIVITY RELEASED:

SEE ATTACHMENTS (IF APPLICABLE) FbR:

22.9
12708.
715.
577.
439.

1919783.

1.9
608.
608.
608.

., 6@8.

s

., A. A DESCRIPTION OF THE EVENT AND EQUIPMENT INVOLVED.

B. CAUSE(S) FOR THE UNPLANNED RELEASE.
C. ACTIONS TAKEN TO PREVENT A RECURRENCE.
D. CONSEQUENCES OF THE UNPLANNED RELEASE.

5

MINDTES
MINUTES
MINUTES
MINUTES

G.P.M.

]

ﬂINUTES 1
MINUTES -
MINUTES
MINUTES

. CURIES

. CURIES




5.

6.

8.

FLORIDA POWER & LIGHT COMPANY

ST. LUCIE PLANT UNIT NO. 2
SEMIANNUAL REPORT

JUOLY ©~ 1, 1986 THROUGH DECEMBER 31, 1986 L
EFFLUENT AND WASTE DISPOSAL - SUPPLEMENTAL INFORMATION (CONTINUED)

BATCH RELEASES AND UNPLANNED RELEASES

LIQUIDS FOR :  ST. LUCIE PLANT UNIT NO. 2
A. NUMBER OF BATCH RELEASES:
B. TOTAL TIME PERIOD OF BATCH RELEASKES:
C. MAXIMUM TIME PERIOD FOR A BATCH RELEASE:
D. AVERAGE TIME PERIOD FOR A BATCH RELEASE:
E. MINIMUM TIME PERIOD FOR A BATCH RELEASE:

F. AVERAGE STREAM FI.OW DURING
REPORTING PERIOD INTO A FLOWING STREAM:

GASEOUS FOR :  ST. LUCIE PLANT UNIT RO. 2
A. NUMBER OF BATCH RELRASES:
B. TOTAL TIME PERIOD OF BATCH RELEASES:
C. MAXIMUM TIME PERIOD FOR A BATCH RELEASE:
D. AVERAGE TIME PERIOD FOR A BATCH RELEASE:
E. MINIMUM TIME PERIOD FOR A BATCH RELEASE:
UNPLANNED RELEASES
LIQUIDS FOR :  ST. LUCIE PLANT UNIT NO. 2

A. NUMBER OF RELEASES:
B. TOTAL ACTIVITY RELEASED:

GASEQUS FOR : ST. LUCIE PLANT UNIT NO. 2

A. NUMBER OF RELEASES:
B. TOTAL ACTIVITY RELEASED:

SKEE ATTACHMENTS (IF APPLICABLE) FOR:
A. A DESCRIPTION OF THE EVENT AND EQUIPMENT
B. CAUSE(S) FOR THE UNPLANNED RELEASE.

C. ACTIONS TAKEN TO PREVENT A RECURRENCE.
D. CONSEQUENCES OF THE UNPLANNED RELEASE.

6

12708. MINUTES

1019733. G.P.M.

2429. MINUTES
22@. MINUTES

22.0
715. MINUTES

577. MINUTES
439. MINUTES

38.9

64. MINUTES
21. MINUTES




FLORIDA POWER & LIGHT COMPANY
5T. LUCIE PLANTS UNITS 1 & 2

SEMIANNUAL REPORT
JULY 1, 1986 THROUGH DECEMBER 31, 1988

EFFLUENT AND WASTE DISPOSAL - SUPPLEMENTAL INFORMATION

(Continued)

Assessment of radiation dose from radioactive effluents to MEMBERS OF
THE PUBLIC due to their activities inside the SITE BOUNDARY assume the
visitor onsite for 40 hours, at an average distance of @.3 Kilometers
in the worst dispersion direction, and received exposure from each of
the two reactor units on the St. Lucie Site.

VISITOR DOSE RESULTS FOR CALENDAR YEAR 1986 WERE:
GASEOUS PARTICULATES

& IODINE EXPOSURE NOBLE GAS EXPOSURE

ORGAN DOSE . (mrem) Gamma Alr Dose 1.2? E-@1 mrad
" Bone 7.80 E-@5 Beta Air Dose 2.29 E-@1 mrad ,

Liver 2.43 E-04
Thyroid 2.92 E-92 -
Kidney 8.90 E-05
Lung 1.43 E-94
GI-LLI 1.50 E-04

Total Body 2.90 E-g4






FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNITS NO. 1 & 2

SEMIANNUAL REPORT
JULY 1, 1986 THROUGH DECEMBER 31, 1986
EFFLUENT AND WASTE DISPOSAL - SUPPLEMENTAL INFORMATION (Continued)

8. Offsite Dose Calculation Manual Revisions:

The affected pages for Revsion 87 to C-208 (ODCM) are included as
Attachment-A to this report. The reasons for the changes are as
follows:

1)

2)

Generic changes of an administrative nature:
(E/Q), (i/Q), (i/Q) ’ é » At etc. were changed to read:

D
b/Q@, X/Q X/Q , QDOT , and dt to reduce entry of

D .
typographical and double usage of these symbols through
various word processor limitations and to eliminate the ,
need for hand entered symbols. These changes should improve
the Quality Control of the ODCM in this area.

Where references were made to the Technical Specifications and
Limits, the ODCM was updated to the wording of the current

. Technical Specifications. Several typos concerning limits were

3)

9. Solid

corrected. These errors had been introduced by Rev @6 on a
word processor where the proof reader missed the typos.

The only methodology change of Rev. 87 concerns Section 1.4 and
Appendix -B. A limited analysis dose method may be used based

‘on seven nuclides etc. Based on early 1988 effluent results,

Iron—-55 dose contribution indicated that a conservatism factor

of @.8 would not be sufficient to cover possible dose contribution

from Iron-55. Since the original ODCM Appendix-B was not
evaluated for Iron-55, and that Iron-556 results from Quarterly

Composite Samples are not immediately availabe, twenty percent is

now allocated to Iron-55 alone. This lowers the @.8. factor of
Section 1.4 to 8.6, which should provide more conservatism in
estimating dose by the method precribed by this Section.

Waste and Irradiated Fuel Shipments:

No irradiated fuel' shipments were made from the site.. Commoén
Solid-waste‘from ST. Lucie Units 1 and 2 were shipped jointly.
A summation of these shipments is given in Table 3.9 of this
report.

18. Process Control Program Revisions:

No revisions were made during the reporting period.



FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT NO. 1

SEMIANNUAL REPORT :
1, 1986 THROUGH DECEMBER 31,

JULY

TABLE 8.3-1
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

NUCLIDES RELEASED
FISSION AND ACTIVATION PRODUCTS

1. TOTAL RELEASE (NOT INCLUDING
TRITIUM, GASES, ALPHA)

2. AVERAGE DILUTED CONCENTRATION
DURING PERIOD

TRITIUM
1. TOTAL RELEASE

2. AVERAGE DILUTED CONCENTRATION
DURING PERIOD

DISSOLVED AND ENTRAINED GASES
1. TOTAL RELEASE

2. AVERAGE DILUTED CONCENTRATION
DURING PERIOD

GROSS ALPHA RADIOACTIVITY
1. TOTAL RELEASE

VOLUME OF WASTE RELEASED
(PRIOR TO DILUTION)

VOLUME OF DILUTION WATER
USED DURING REPORTING PERIOD

UNIT

C1

UCI/ML

Cl

UCI/ML

CcI

UCI/ ML

CI

LITERS

LITERS

| QUARTER #3

4.88E-01

9.64E-10

6.93E 21

1.37E-97

2.60E-91

5.15E-109

6. 90K-85
4.08E @7

5.06EK 11

1986

" QUARTER #4

1.26E-91

2.46E-19

7.54E 91

1.48E-07

1.54E-01

3.92E-19

g.00E-91
4.43E 97

5.11E 11




JULY
NUCLIDES -
RELEASED UNIT
I-131-  CI
I-133 CcI
NA-24 CcI
CR-51 CcI
MN-54 CcI
FE-55 CI1
CO-57 CI
CO-58 CcI
CO-62 CI
AG-118  CI
SB-122  CI
SB-124  CI
RB-88 CI
SR-89 CI
SR-90 CcI
ZR-95 CI
NB-95 CcI
NB-97 CI
TC-99M  CI
§B-125  CI
Cs-134  CI
Cc5-138  CI
Cs-137  CI
Cs-138  CI
LA-14¢  CI
TOTAL FOR
PERIOD cI
KR-85M  CI
XE-131M CI
XE-133  CI
XE-133M CI
XE-135  CI
TOTAL FOR .
' PERIOD

CI

FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT NO. 1

SEMIANNUAL REPORT
1, 1986 THROUGH DECEMBER 31, 1886

TABLE 3.4-1

LIQUID EFFLUENTS
CONTINUOUS MODE

QTR.#3

1.60E-@2
7.74E-23
9.90E-01
@.00E-01
9.09E~-21
@ .00KE~-01
0.90E-21
@.0E-01
0@.00K~-01
2.0E-21
9.09R~21
?.008-01
9.00E~-91
0.00E-91

. 9.90E-91

0.00K-01
8. 0E-91
0.00E-01
@.20K-91
o.00K-01
1.66E-93
0.20E-21
2.89E-23
2.00K-91
@.00K~21

2.83E-@2

0.00E-21
9.09K-31
0.00K~-01
9.00K-91
@.20K-01

8. 00E-01

. 10

. QTR. #4

2. 90E-91
0.00E-01
9.900E-01
0.00E-0O1
9.90E-91
2 .208-91
2.00E-91
0.00K-01
@.00K-01
0.00K-01
9.09E-91
2.00K-01
@ .00E-01

4.21E-03

9.90R-81
@.00K-01
2 .00K-921
9 .90E-01
9.00K~-01
@.00K-01
9.90KE-01
0.00K-21
9.00E-01
0.00K-91
2.90E-91

4.21E-23

9. PPE-21
3. BPE-01
@ . PPE-21
2. PPE-01
3. 20E-21

2. 00R-01

BATCH MODE

QTR. #3

3.93E-92
1.17K-@3
3.32E-94
2.44E-93
3.10E~04
8.85E-@3
2.49E~-04
1.98E-91
2.47TE-92
1.03E-04
3.31E-04

'2.04E-02

2.00K-01
0.00E-01
2.00K-81
2.38E-04
7.98E~-04
2.64E-95
6.60E-35
7.098EK-@2
3.65E-@2
3.93E-@5
6.32E-92
2.96E-94
6.97TE-04

4.60E~-01

0.00KE-01
8.99E-04
2.50E-01
2.26E-@3
7.25E-23

2. 62E-21

QIR.#4

2.65E-02
7.26E-04
2.00E~-01
1.31K-¢4
6.54E~-04
4.37E-23
@.00E-91
5.73KE-23
2.96E-02
2.45E-05
2 .90E-01
7.79KE-04
1.39E-23
2.21K-94
2.30E-@b
6.39E-25
5.93E-04
1.53E-8b6
O .00E-01
8.23E-23
1.71E-82
6.11E-@5
3.37E-@2
3.24E-094
3.32E-94

1.22E-01

2.42E-07
3. BE-01
1.51E-01
8. 20E-B4
2.83E-03

1.54E-91



FLORIDA POWER & LIGHT COMPANY
ST. LUCIE UNIT NO. 1
SEMI-ANNUAL REPORT

JOLY 1, 1986 THROUGH DECEMBER 31, 1986

TABLE 3.5-1
LIQUID EFFLUENTS - DOSE SUMMATION
Age Group: ADULT Location: Any ADULT

Exposure Intgrval: January 1, 1988 through December 31, 1986

FISH & SHBELLFISH Calendar Year
T Dose (mrem)
Bone 4.66 E-01
Liver 2.96 E 20
Thyroid 1.56 E-@1
Kidney 8.94 E-23
Lung 2.37T E 20
GI-LLIX 1.13 E 98

Total Body 5.56 E-©1

11




FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT NO. 2

" SEMIANNUAL REPORT
1, 1986 THROUGH DECEMBER 31,

JULY

TABLE 3.3-2
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

NUCLIDES RELEASED
FISSION AND ACTIVATION PRODUCTS

1. TOTAL RELEASE (NOT INCLUDING
TRITIUM, GASES, ALPHA)

2. AVERAGE DILUTED CONCENTRATION
DURING PERIOD

TRITIUM
1. TOTAL RELEASE

2. AYERAGE DILUTED CONCENTRATION
DURING PERIOD

DISSOLVED AND ENTRAINED GASES
1. TOTAL RELEASE

2. AVERAGE DILUTED CONCENTRATION
DURING PERIOD

GROSS ALPHA RADICACTIVITY
1. TOTAL RELEASE

VOLUME OF WASTE RELEASED
(PRIOR TO DILUTION)

VOLUME OF DILUTION WATER
USED DURING REPORTING PERIOD

12

UNIT

cI
UCI/ML
cI

UCI /ML
CI
UCI/ ML
CI

LITERS

LITERS

QUARTER #3

4.60E-01

.9.08R-10"

6.92E 91

1.37E-07

2.6Q0E-91

5.15E-18

6 .20E-3b

1.55E @6

5.06E 11

1986

QUARTER #4

1.22E-01

2.38E-198

7.54E 01

1.48E-97

1.54E-81

3.02E-10

0.90E-21
1.22E @6

5.11E 11



NUCLIDES

RELEASED UNIT

I-131
I-133
NA-24
CR-51
MN-54
FE-55
CO-57
CO-58
C0-69
AG-110
5B-122
5B-124

JULY

CI
CI

TABLE 38.4-2

FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT NO. 2

SEMIANNUAL REPORT
1, 1986 THROUGH DECEMBER 31, 1986 .

- LIQUID EFFLUENTS
CONTINUOUS MODE

QTR. #3

9 .00E~91
0.20E~01
g.90E~-91
9.00E-01
2.00K-01
g.0E-01
9 .00K-01
O.00K-91
2.90K-81

0.00E-O1

9.900E-921
@ .0E-21
9.00K-91
2.00K-01
O.00E-21
2.00E-01
& .00E-921
@ .00K~01
O.00K-21
9.00E-81
0 .00E-91
0.00E-21
0.20E-21
0.00E-21
0.0 01

9.00K-01
0. 00E-31
9.00K-81
8.00K-01
2.00E-81

9 .90K-01

QTR. #4

@ .20E-31
2.00E-01
2.00E-91
0.00E-01
0.00E~-91
O.90E-01
9.00E-01
@.00E-01
2.00E-01
0.90KE-021
O.90E-91
0.00KE-91
&.00K-21
2.00E-01
g.00E-01
92.00E-01
9. 09E-91
0.00K-91
g.00E~-01
0. 00KE-0O1
9.90E-01
@.90E-01
2.90E-81
0.20E-01
2.90E-91

2.00K-921
0.00E-01
2.090E-91
2 .00E-01
9 .00KE~-91

2. 90K~-01

13

BATCH MODE

QTR.#3

3.93R-@22
1.17E-03
3.32E-94
2.44E-03
3.10E-24
8.85E-23
2.49E-04
1.98E-91
2.4TE-92

*1.03E-04

3.31E-04
2.04K-02
o.0PE-01
0.00E-91
9.00KE-21
2.38E-04
7.98E-04
2.64E-05
6.60E-05
7.08E-@2
3.65E-02
3.93E-@5
6.32E-22
2.968E-04
6.07TE-04

4.60E-01

8.99E-04
2.50E-01
2.268KE-@3
7.25E-83

.2. 60E-81

QTR. #4

2.6bE-92
7.26E-94
9.00E-01
1.31E-24
6.54E-04

4.37E-@3.

9.00E~-01
5.73E-03
2.96E-92
2.45K-25
2.20K8-01
7.79E-04
1.39E-23
2.21E-94
2.30E-25
6.39E-@5
5.03E-94
1.53E-05
9.00K-01
8.23E-@3
1.71E-02
6.11E-@5
3.37E-92
3.24K-04
3.32E-04

1.22E-01
3. OOR-31
1.51E-@1
8.20E-04
2.83E-03

1.54E-01




FLORIDA POWER & LIGHT COMPANY

ST. LUCIE UNIT NO. 2
SEMI-ANNUAL REPORT
JULY 1, 1986 THROUGH DECEMBER 31, 1986

TABLE 3.5-2
LIQUID EFFLUENTS - DOSE SUMMATION
Age Group: ADULT Location: Any ADULT

Exposure Interval: January 1, 1986 through December 31, 1986

FISH & SBELLFISH Calendar Year
~ omeAN Dose (mrem)
Bone - 4.64 E-01
Liver : 2.968 E 29
Thyroid 1.31 E-¢1
Kidney 8.93 E-@3
Lung 2.37 E 20
GI-LLI 1.13 E 29
Total Body 5.54 E-01
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FLORIDA POWER & LIGHT COMPANY

ST. LUCIE PLANT UNIT NO.

SEMIANNUAL REPORT
JULY

TABLE 3.6-1

1

1, 1986 THROUGH DECEMBER 31, 19886

' GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

NUCLIDES RELEASED
FISSION AND ACTIVATION GASES

1. TOTAL RELEASE CcI
2. AVERAGE RELEASE RATE FOR PERIOD UCI/SEC
IODINES

1. TOTAL IODINE-131 CI

2. AVERAGE RELEASE RATE FOR PERIOD UCI/SEC
PARTICULATES

1.<PARTICULATES T-1/2 > 8 DAYS CI
2.PAYERAGE RELEASE RATE FOB PERIOD UCI/SEC
3. GROSS ALPHA RADIOA&TIVITY : CI
TRITIUM

1. TOTAL RELEASE CI

2. AVERAGE RELEASE RATE FOR PERIOD UCI/SEC

15

8.87E €3
1.12K 23

2.76E-82

'3.4TE-23

2.04E-25
2.57TE-@8

‘1. 50E-87

6.45E 98
8.11E-01

UNIT QUARTER #3 QUARTER #4

5.35E @43
6.73E @2

1.95E-@2
2.46E-023

1.13E-@5
1.43E-08
1.75E-@8

4.20E 99
5.28E-91



JULY

NUCLIDES

RELEASED UNIT

NOBLE GASES

AR-41
KR~-85M
KR-87
KR-88
XE-131M
XE-133
XE-133M
XE-135
XE~-135M
TOTAL FOR
PERIOD

IODINE
‘ I-131
I-132
I-133
I-1385
TOTAL FOR
PERIOD

PARTICULATE
CO-60
RB-88
SR-90
TC-98M
C5-137

TOTAL FOR

PERIOD

FLORIDA POWER & LIGHT 'COMPANY
ST. LUCIE PLANT UNIT NO. 1

SEMIANNUAL REPORT
1, 1986 THROUGE DECEMBER 31, 1986

TABLE 3.7-1
GASEQOUS EFFLUENTS -~ GROUND LEVEL RELEASES
CONTINUOUS MODE

QTR. #3

9. 00E~-21
6.32E 21
1.51E 998
4.55E @1
2.00K-91
7.97E @3
8.08E @1
6.39E @2
@.00K-31

8.80K 93

2.76E-92
6.57E-23
3.91E-92
1.978-02

8.39E-82

6.20E-26
1.17E 29
9.90E~-01
1.41E-04
1.42E-@5

1.17E 00

QTR. #4

2. 2PE-21
8.05E o1
5.60E 90
8.73E &1
3. 00R-91
4.42E @3
6.82E 01
7.11E 02
2.93E 09

5.35E 23

1.95E-92
4.29E-02

"4.19E-@2

3.56E-02
1.40E-91
9 .90E-D1
9.29E-91
1.17E-@6
@.00E-01
1.92E-@5

9.29E-91

16

BATCH MODE

QTR. #3

2.94E-02
2. 37TE-@2
2.90E~-91
9. 0E-01
7.36E-01
7.28E @1

' 7.50E~@1

1.00E 20
8.0PE-91

7.53E 91

QTR. #4

@.20E-21
0.00E-91
2.00E-01
0.20E-01
O.20E-01
0.20E-01
9 .20E-081
2 .20E-01
@.00E-91

@.00K-91



FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT # 1

TABLE 3.8-1

‘GASEQUS EFFLUENTS - DOSE SUMMATION ~ QUARTER # N.A.
Age Group: INFANT Exposure Interval: January 1, 1986 through December 31, 1986

NOTE: The below dose results were calculated using actual meterological data during the
specified time interval with Met data reduced as per Reg. Guide 1.111, March 1976

BONE LIVER THYROID KIDNEY LUNG GI-LLI T. BODY
PATHWAY mrem mrem mrem mrem . mrem mrea ’ mrem

—— — - — —— - —— g — — — — — —

Ground Plane (A) ©.00 E-91 0.00 E-01 0.00 E-81 ©.00 E-91 (.00 E-01 0.06 E-81 2.19 E-@4

ey
~

Grass-Cow-Milk(B) "1.49 E-02 1.82 E-02 5.7T0 E @3 4.59 E-03 2.85 E-04 1.03 E-03 1.06 E-02

Inhalation (A) 2.05 E~P4 4.79 E-04 7.63 E-@2 1.64 E-04 2.14 E-04 2.34 E-@4 3.34 E-04

TOTAL 1.51 E-@2 1.87 E-92 5.78 E O3 4.76 E-03 4.99 K94 1.27 E-03 1.11 E-82
(A)-Sector : S0UTH Range: 3.25 miles i
(B)-Sector : WEST Range: 4.25 miles (Default Animal)

CALENDAR YEAR

NOBLE GASES (mrad) -
Gamma Air Dose 2.91 E-81
Beta Air Dos 6.87 E-@1

Sector : SOUTH Range: 3.25 miles




FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT NO. 2

SEMIANNUAL REPORT
JULY 1,

TABLE 3.6-2

GASEOUS . EFFLUENTS —~ SUMMATION OF ALL RELEASES
QUARTER #3

NUCLIDES RELEASED UNIT
FISSION AND ACTIVATION GASES
1. TOTAL RELEASE CI

2. AVERAGE RELEASE RATE FOR PERIOD UCI/SEC
IODINES |

1. TOTAL IODINE-1S1 cI

2. AVERAGE RELEASE RATE FOR PERIOD UCI/SEG
PARTICULATES

1. PARTICULATES T-1/2 > 8 DAYS cI

2. AVERAGE RELEASE RATE FOR PERIOD UCI/SEC

3. GROSS ALPHA RADIOACTIVITY CI
TRITIUM
1. TOTAL RELEASE CI

2. AVERAGE RELEASE RATE FOR PERIOD UCI/SEC

18

1986 THROUGH DECEMBER 31, 1986

2.52E 93

3.18E @2

1.36E-92
1.71E-@3

1.26E~-8b
1.58E-@86
3.97E-@8

1.28E @1
1.61E 20

QUARTER #4

2.41E @23
3.93E @2

1.92E-92
1.28E-028

2.94E-06
2.57E-07:
4.10E-08

1.69E 91
2.13E 98



NUCLIDES

RELEASED UNIT

1. NOBLE GASES

AR-41
KR~85
KR-85M
KR-88
XE-131M
XE-133
XK-133M
XE-1385
TOTAL FOR
PERIOD

2. IODINE
I-131
I-132
I-133
TOTAL FOR
PERIOD

3. PARTICULATE
RB-88
C5~-137
CS-138

TOTAL FOR.
PERIOD

JULY

CI
CI1
CI

CI

FLORI -

POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT NO. 2

SEMIANNUAL REPORT
1, 1986 THROUGH DECEMBER 31, 1986

TABLEK 3.7-2
GASEOUS EFFLUENTS - GROUND LEVEL RELEASES
CONTINUOUS MODE

'QTR. 43

2.90E-91
2.00E-91
1.62E 21
1.04E 21
2 .00E-P1
2.18E @3
1.11K @21
2.74E 92

2.49E 23
1.36E-@2
1.34E-923
1.2bE-02
2.74E-92
9. 0E~-91

1.26E-@5
2.68E-@2

2.688E-92

19

QTR. #4

2.00E~-01
2.00E-91
2.18E a1
1.97E 921
9.90K-91
2.05K @3
1.88E 21
2.79E 92

2.39E 23
1.02E-82

3.96E-04
8.89E-@23

1.95E-82

1.77E 98
2.04E-08
g.20E~-91

1.77E 29

BATCH MODE

QTR. #3

8.46E-21
1.19E-02
1.29E-92
3.98E-24
4.26E-91
3.20K 91
2.84E-91
2.86E-91

3.39E 21

QTR. #4

3.656E-01
9.00E-91
8.88E-23
2.72E-93
2.30E-91
1.55E 21
1.56E-01
1.71E-921

1.64E 21



FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT # 2

TABLE 3.8-2

GASEQUS EFFLUENTS - DOSE SUMMATION - QUARTER # N.A.
Exposure Interval: January 1, 1986 through December 31, 1986

Age Group: INFANT

NOTE: The below dose results were calculated using actual meterological data during the
specified time interval with Met data reduced as per Reg. Guide 1.111, March 1976

LIVER

BONE THYROID KIDNEY LUNG GI-LLI T. BODY )
PATBWAY mrem mrem mrem mrem mrem mrem mrem
Ground Plane (A) 3.08 B-91 0.08 R-¢1 4.08 R-81 O.00 B-01 .00 R-801 .08 E-#1 3.85 E-@b6
3 Grass-Cow-Milk(B) 2.33 E-83 3.07 E-43 8.77 E-@81 8.09 E-084 2.83 E-04 8.88‘2-64 1.87 E-@23
Inhalation (A) 2.69 E-@5 2.4§ E-04 1.02 E-02 1.00 E-04 2.12 E-94 2.13 E-Q4 2.27 E-04
TOTAL 2.36 E-93 3.31 E-93 8.87 E-91 9.10 K-94 4.95 E-94 6.91 E-94 2.13 E-O3
(A)-Sector : SOUTH Range: 3.25 miles
{B)-Sector : WEST Range: 4.25 miles (Default Animal)
: CALENDAR YEAR .
NOBLE GASES (mrad)
Gamma A;r Dose 1.37 E-1
Beta Air Dose 2.906 E-01

Sector : SOUTH

Range: 3.25 miles




FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT
SEMIANNUAL REPORT
JULY 1, 1986 THROUGH DECEMBER 31, 1986
UNITS 1 AND 2, TABLE 3.9

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. 8Solid Waste Shipped Off-site for Burial or Disposal

b

l. TYPE OF WASTE

ae.

2. Estimate of Major Nuclide Composition (by type of waste)‘

a.

b.

*STP - Sewage Treatment Plant

Spent Resins,
Process Filters

Dry Compressible
Waste

Irradiated
Components

Other

1. Solidified
STP* Sludge

60 Co
58 Co
137 Cs
134 Cs
55 Fe
63 Ni
54 Mn
95 Nb
3 H
51 Cr
95 2r

137 Cs
60 Co
134 Cs
_ 55 Fe
14 ¢
* 58 Co
54 Mn
63 Ni
3 H
125 sb
144 Ce
131 1

21

P P IO I P 0O P IO P P R

0P 00 00 IR P O P P P WP P O

UNIT

M3
CI

I
w

6 MONTH PERIOD

5.10E+1
1.40E+2

1.62E+2
6.92E+0

0.00
0.00

1.17E+1
1.70E-2

25.2
22.3
22.0

[
HEDMDNNDDNDINO
.

N
OCWOOoONMNMVVWW,

=N
SO

N
OO WOWOMOHONNWLWN

QOO NMNOWYW

ERROR &

2.0E+1

2.0E+1

N/A

2.0E+1



d. 60 Co
137 Cs

%
k2

3. Solid Waste Disposition

Number of Shipments

14

Irradiated Fuel Shipments

Number of Shipment

]

N/A - Not Applicable

22

93.0
4.0

Mode of Transportation

Sole Use Truck

Mode of Transportation

N/A

N/A

Destination

Barnwell, 'S.C.

Destination

N/A



€¢

Total Total

Waste Principal Type Category Type of Container Solidification
Classification Volume Curies Radionuclide of Agent
Waste
Note 1 Notes 1 & 2 Note 3 R.G. 1.21 Note 4
Class A 5520£t3 0.96 N/A PWR 1.b. Non-specification None
Trash strong tight package
Class A 412£¢3  0.017 N/A STP* 1.4. Non-specification Cement
Sludge strong tight package
Class A 909ft3 2.03 csl37 PWR Ion - l.a. Non-specification None
Exchange strong tight package
Resin
Class A 193£t3  5.96 cs137,cl4, PWR 1.b. NRC Certified LSA None
) sro0,yi63 Trash >Type A
Class A 3geft3 22.48  €s137,c050,  pWR Ton - 1.a. NRC Certified LSA None
sro0,ni63 Exchange >Type A
. Resin
Class B 386£t3 51.07  €0%0,cs137,  PWR Ion - 1.a. NRC Certified LSA None
Sr9°,N163 Exchange >Type A
Resin
Class C 119£¢3  63.7 co60,cs137,  pur l.a. NRC Certified None
. sr20 Ni63, Process Type B .
Pu24; Filters

7*Sewége Treatment

Plant
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NOTE 1:

NOTE 2:

NOTE 3:

‘NOTE 4:

FLORIDA POWER & LIGET COMPANY
ST. LUCIE PLANT
SEMIANNUAL REPORT
JULY 1, 1986 THROUGH DECEMBER 31, 1986 ‘
UNITS 1 AND 2 TABLE 3.9 (CONT.)
SOLID WASTE SUPPLEMENT

The total curie quantity and radionuclide composition of solid

waste shipped from the St. Lucie Unit 1 & 2 are determined
using a combination of qualitative and quantitive techniques.
In general, the St. Lucie Plant follows the guidelines outlined
in the Low Level Waste Licensing Branch Technical Position
(BTP) on Radioactive Waste Classification (5/11/83) for these
determinations. v

The most frequently used techniques for determining the total
curie quantity in a package are the dose to curie methods
and the ' (concentration) x (Volume or Mass) calculations.
Where appropriate, engineering type activation analyses may
be applied. Since each of the above methodologies involves

to some extent qualitative parameters, the total curie quantity

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 'rradionuclides ,such
as 3H, l4c, 99rc, 1291, rRU24lpu, 242cm, 63ni, and 55Fe.

"Principal Radionuclides” refer to those radionuclides contained
in the waste in concentrations greater than ‘.01 times the
concentration of the nuclides listed in Table 1 or .01 times
the smallest concentration of the nuclides listed in Table
2 of 10 CFR 61.

"Type of Waste is generally specified as described in NUREG

0782, Draft Environment Impact Statement on 10 CFR 61 "Licensing

Requirements for Land- Disposal .of Radiocactive Waste™.

"Type of Container" refers to the transport package.

24
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Fg R8s

Dose Factor

Dose ‘Patlmay
Dose Rate

(0/Q)

Ground Plane

muclide

Page 5 of 84

ST. LUCIE PLANT

CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 7

OFFSITE DOSE CALCULATION MANUAL (ODCM)

GLOSSARY OF COMMONLY USED TERMS

- Dose from Beta Radiatim , R7
- Cubic centimeter
- Quries - a unit of radicacivity see uCL

- Activity or concentration of a miclide in the mlease source.
Units of Wi, uCl/ce, or WCi/ml

~ Code of Fedexiil Regulatims

- The. exposum, in mrem or mad, the orgen or the individual mcelves Emm
radicactive effluents

-~ Normally, a factor that converts the effect of ingesting radicactive material
into the body, to dose to a specific organ. Body elimination, radloactive
decay, and organ uptske are some of the factors that determine a dose factor

., for.a given muclide

- A specific path that radiocactive material physically trawels through prior to
exposing an individual to mdiation. The Grass-Cow-itilk-Infant is a dose
pathway

- The dose received per unit time °

- A long term D over Q ~ a factor with units of 1/M2 which describes the R7
depositim 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 F).

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

- Radloactive material deposited uniformly over the ground emits radiation that
produces an exposure pathway when an individual is standing, sitting, etc.,
in the area, It Is assumed that an adult receives the same exposure as an
infant, regardless of the physical hefght differences, Only the total tody
is considered for the ODCML

- Hydrogen-3, or Tritium, a weak Beta emitter

- Radioiodines and particulates with hkalf-1ives greater than 8 days
- Limiting condit:tm for cperatica in STS

- Qubic Meters

- Square Meters

~ Maximum Permissible Concentration

~ For the wrf:os& of this marual, a radicactive isotope. WNuclide (i)
signifies a specific muclide, the 1st, 2nd, 3rd one under consideration. If
nuclide (1) {s I-131, then the Mi (dose factor) under cmsidamt:im should be

~  Mp.j3; for example,

a




(got)y

Radioiodines ‘

Receptor

Page 6 of 84

ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C~200, REVISION 7
OFFSITE DOSE CALCULATION MANUAL (ODCM)

GLOSSARY OF QOMONLY USED TERMS
N (continned)

= For the 0D either the bone, 1iver, thyroid, kidney, lung, GI-LLI, or the T,
Body. Total Body is considered an organ for ease of writing the »
methodology in the OD(M. ‘

"= (Qpt)y - Demotes a release rate In uCl/sec for mclide (1)
= Denotes wCL of muclide (1) released over a specified time fnterval.
= Todine=~131 and Iodine 1~133 for gaseous release pathways.

= The individual receiving the exposure in a given locatim or who Ingests food
products from an animl for example., A zeeeptor can receive dose from one or
more pathuays.

Release Source(s) - A subsystem, tank, or vent where radicactive material can be mleased

SIS
ulL

x/Q

(X/Q)D

independently of other radloactive release points.
= The St. Lucie Plant Standard Technical Specifications

- mero Qurdes. 1 uCl = 1070 Quries. The.uCl is the standard unit of
radloactivity for aldl dose calculations in the CDQM,

= A long term Chi over Q. It describes the physical dispersion characteristics
of a seml~Infinite cloud of noble gases as the cloud traverses downrange from
the release point, Since Noble Gases are :tnert:, they do not tend to settle
out cn the ground, (See Appemlix F).

~ A long term Depleted Chi over Q. It describes the physical disgpersim
characteristics of a semi-infinite cloud of radicactive iodines and
particulates as the cloud tmavels downrange. Since Iodines and particulates
tend to settle out (fallout of the cloud) on the ground, the (X/Q)D
represents what physically remains of the cloud and its dispersion qualities
at a glven location downrange from the release point. (See Appendix F).

- A specific delta time interval that eorzespcmfs with the relesse interval
data etc,

R7

R7

R7



n




Page 9 of 84

ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 7
OFFSITE DOSE CALCULATION MANUAL (ODCM)

1.2 (contimued)

R = The undiluted release rate in gpm of the release source. Liquid Rad
‘Vaste = 150 gom  Steam Generator = 125 gom/Steam Generator

* D = The dilutin flow in gpm of Intake Coaling Hater ar Circulating Water Pumps
Intake Cooling flow is 14,500 gom/pump
Circulating Water flow is 121,000 gpm/pump

C; = The undiluted concentraticn of nuclide (1) in uCi/nl from sarple sssay

(MPC); = The maximum permissible concentration of muclide (1) in uCi/ml f£: ron Table
I~1. For dissolved or entrained noble gases the MPC value is 2 X 10 wilml
for the sum of all gases.

The fraction of the 10CFR20 MPC limit may be determined by a nuclide-by-nuclide
evaluation or for purposes of simplifying the calculatfion by a ative activity
evaluation. If the simplified method is used, the value of 3 X 107° uCi/mlL
(unddentified MPC value) should be substituted for (MPC) and the curmilative
concentration (sum of all identified radionuclide concentratims) or the gross
concentration should be substituted for C;. As long as the diluted concentration
(Ctotal R/D) is less than 3 X 10 uCi/ml, the muclide-by-nuclide calculation is not
required to demmstrate conpliance with the 10CFR2D MEC 1imit. The following section
provides a step-by-step procedure for determining the MPC fraction.

1. Calculation Process for Solids

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

B. Obtain from the in-plant procedures, the dilution mate (D) in gom. No credit
is taken for any diluticn beyond the discharge camal f£low.

C. Obtain (C;), the undiluted assay value of ruclide (1), in uCi/ml. If the
simplified method is used, the cumilative concentration (Ctot:al) is used.

D. From Table L~1, obtain the corresponding (MPC) for muclide (1) in uCi/ml. The
value of 3 X 1073 uCi/ml should be used for the simplified method.

E. Divide Cy by (MPC)i and write down the quotient
F. If the sinplified method s used, proceed to the next step. If determining the
MPC fractiocn by the muclide-by-nuclide evaluation, repeat steps.1.2.1.C through
*1.2.1.E for each nuclide reported in the assay, for Hy from previous month
composite, and for SR89/90 and FeSS from previous quarter composite,
G. Add each C;/(MPC) quotient from step 1.2.1.E and solve for Fy as follows:

R c
=T & (@OT

i=1

/R7
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ST. LUCIE PLANT
CHEHIS’I’RY OPERATING PROCEDURE NO. C-200, REVISION 7
OFFSITE DOSE CALCULATION MANUAL (ODCM)

1.2 (continued)
1. (continued)
G. (contimed)

FL = a unit-less value wheres

thevalueofFLaxﬂ.dbe < or->1. The purpose of the caluculation is to
determine what the Initial value of F; is for a glven set of release
conditions, If F is 31, adnﬂ.nistmtl've steps are taken to enaure that the
actual release condltions for diluticm will ensure that Fy is <1 during the
actual release. Fy, is called the fraction of 10CFR20 MEC cause it should
never be allowed to be >1.

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

Fg = (Sum Of 102.2-A)1ﬁ1/m1 XE
1 D
C. F, shall be less than 2 X 10™% uCt/ml for the site for all releases in
progress. Each release point will bte administratiwely controlled. Consult in-
plant procedures for instructions ‘

1.3 Determining Setpoints for Radicactive Liquid Effluent Monitors

Discussion — Technical Specification 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 rmadfoactivity concentratio in water in the unmestricted area does not exceed
the concentratim of 10CFR20, Appendix B, Table II as a result of mdicactivity in
liquid effluents. (Technical Specification 3.11.1.1). This section presents the
method to be used for determining the instrumentation setpoints.

Gross cpm vg, total liquid.activity curves are available for Liquid Effluent Monitors
based on a conposite of real mlease data. A direct correlaticn between gross cpm and
the concentratims that would achieve 10CFR20 MPC lewvels in the discharge camal can be
estimated, The 1978 1iquid release data from semi-enmial reports was used to determine
the average undiluted release concentration. These concentrations were then projected
to a diluted concentration in the discharge caml assuming a 1 gpm release rate and a
canstant dilution flow of 121,000 gpm from 1 circ. water punp. This diluted activity
was divided by the nuclide's respective 10CFR20 MPC value (Table I:-l) to obtain the Mf
calum the table that follows:

R7
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(cmtinugd)

ot 1s the total average uCi/ml concentration of the mference mixture and My, is the
fractim of the MPC of all muclides for the release conditions specifieds Dividing
Aot byMl;so yields which is the maximum total activity cxcentration equivalent
to the- ii.m!.t for miclide distribution typical of radwaste discharges.

Ape = Apy = _4.01 B4 = 0,302 uCi/ml
MI'ot: «33 B

The assunption that the mixture does not change 1s mly used for calculational '
purposes,

1. The (C,.) value in cpm should be obtained far the Ap,, (0.302 uCl/ml) from the

mlease sources radicactive liquid effluent monitor curve of cpm vs. uCi/ml.

NOIE

This setpoint{is for a specified release of 1 gpm into 121000 gpm
dIution flow.

2. For establishing the setpoint prior to liquid radmste discharges, the (C"B ) will
be adjusted as meeded to account for actual release conditions (l.e., actial 1iquid
discharge flow rate and dilutim flow).

Determining the Dose for Radicactive Liquid Releases

Discussion = Techmical Specification 3.11.1.2 requires calculations be performed at
least mce per 31 days to verify that cumilative radicactive liquid efflyents & not
cause a dose in excess of 1.5 mrem to the total btody and 5 mrem to any organ during any
calendar quarter end mot in excess of 3 mrem to the total body and 10 mrem to any organ
during eny calendar year. This section presents calculational method.to be used for
this verificaticn. .

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 cnly pathway for which
dose will be calculated. For St. Lucie Plant, the adult is the most limiting age

_group, but the dose for child, and teemger can also be calculated by this method

provided that their sppropriate dose factors are available for the organ of interest.
Only those muclides that appear in the Tables of this manual will be considered.

1. This method provides for a dose calculation to the total body or any organ for a

* glven 'age group based on mal release conditions duririg a specified time interval
for mdicactive 1iquid release sources. The equatio is:

Dyp = A dty Q.
G .

R7
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1.4 (continued)

1.

(continued)

Where: DLI‘ = dose commitment in mrem recefved by organ T of age group (to be
specified) during the release time interwal de;.
App = the conposite dose factor for the fish-shellfish pathway for
miclide (1) for argan T of age growp (to be specified). The
Agp values listed in the Tables in this menual are independent
o%. any site specific informatfon and have the units mrem-ml
WCi~-hr
dt; = the mumber of hours that the relesse occurs,
Qq; = The total quantity of muclide (1) release during dty (uct)
(D%‘)ln The total volume of dilution that occurred during the melease
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 perfod (e.g., sum all doses for release during a 31 day
period, calendar quarter or a year).

Deotar, =2 Dy,
Where: Dnr = the total dose commitment to crgan ¢ due to all releases during
: the desired time interval (mrem)

Based on the radimuclide distritution typical in mdicactive effluents, the
calculated doses to individuals are dominated by the radionuclides Fe-59, Co—58,
Co-60, Zn—65, Nb-95, Cs=134 and Cs=137. These ruclides typically contritute over
95% of the total body dose and over 90% of the GI-LLI dose, which is the critical
organ. Therefore, the dose commitment due to radioactivity in liquid effluents may
be reasomably evaluated by limiting the dose calculation process to these
radionuclides for the adult total tody and adult GI-LLI. To allow for any )
unexpected variability in the radfonuclide distribtution, a conservatism factor of
0.6 is introduced into the equatim. After calculating the dose based on these 7
ruclides, the cumlative dose should be divided by 0.6, the conservatism factor.
(f.e., Dp = Dy/0.6). Refer to Appendix B for a detailed evaluatim and explamtiom
of this Iimited amlysis approach. .

The methodology that follows is a step-by-step breakdam to calculate doses based
on the atove equation. Refer to the in-plant procedures to determine the
applicable organs, age groups, and pathway factors. If the limited amlysis
approach 1is used, the calculation should be limited to the Adult total body dose

» and Adilt GI-LLI dose from the fish and shellfish pathways.” Only the 7 previously .

-specified radfonuclides should be evaluated. For the dose calculatims to be

included in semi-enrual reports, the doses to the adult groups and all organs
should te evaluated for all radionuclides identified in the 1iquid effluents,

NOIE
Table 1.4 provides a convenient form for conpiling the dose
accounting

v
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1.4 (contimed)
1. (oont:'ixmed)

A, Determine the time Interval dt, that the mlease todk place, The in-plant
procedures shall describe the procedure for calculating dt; for offic!al
melease purposes. )

B. Obtain (DF); for the time peried dt; from Liquid Waste Hamgemem: Records for
the release swrce(s) of interest, .

, C. Obtain Q; for miclide (1) for the time perfod dt:l from the Liquid Waste
Mamge:ml Records

D.  Obtain Ayp from the appropriste Liquid Dose Factor Table
| TARE 1.4
FISH AND SHELLFISH PATHRAY

TIME/DATE START: / ] TIME/DATE STOP: / HOURS

TOTAL DIIUTION VOLIRE: . mls
AGE GROUP: ORGAN: ’ DOSE FACIOR TABLE #:
NUCLIDE (1) C, (Cl) A DOSE (1) mrem
Fe~59
Co—-58
Co~60
265
Mb-95
Cs—=134
Cs-137
‘ OTHERS ‘
s If based @ 1imited amlysis, divi ge by 0.6] mmem

E. Solve for Dose (12
Dose (1) =Q 1 M7
DF);




VR
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" 1.4 (continued)

1.

(continued)

F. Repeat steps 1.4.1.C through 1.4.1.E for each nuclide reported and each organ
required. If the limited amlysis method is used, 1limit the radicuclides to
Fe~59, Co~58, Co~60, Zn-65, Nb-95, Cs~134, and Cs=137 and determine the adult
total body dose and the adult GI-LLY dose. )

G. Sum the Dose (1) values to cbtain the total dose to organ T from the fish-
shellfish pathiay., If the limited analysis method is being used, divide the
cumilative dose by a conservatism factor of 0.6 to acoount for any unexpected
variability in mdiomclide distributiomn

1.5 Projecting Dose for Radicactive Liquid Effluents

Discussion - Technical Specification 3.11.1.3 requires that appropriate subsystems of
the 1iquid radwaste treatment system be used to reduce radicactive material in liquid
effluents when the projected monthly dose due to liquid releases to unrestricted areas
when averaged over 31 days would exceed 0.06 mrem to the total body or 0.2 mrem to any
organ. Doses are to be projected at least once per 31 days. The following calculation
method is provided for performing this dose projection. The method is based an dose as
calculated in section 1.4 with the adult as the bases for projecting,

1.

2.

3.

4,

Obtain the latest result of the monthly calculation of the adult total body dose
and the adult's highest organ dose. These doses can be obtained from the in-plant
records.

Divide each dose by the mumber of days the reactor plant was ocperational during the
month, ‘

Miltiply the quotient of each dose by the mumber of days the meactor plant is
projected to be cperatiomal during the next month, The products are the projected
dose for the rext month. These values should be adjusted as needed to acoount for
any changes in failed fuel or other identifiable cperating conditicns that could
significantly alter the actual releases.

If the projected dose is greater than 0.06 mmm to the total btody or greater than
0.2 mrem to the adults highest exposed organ, the liquid radwaste system shall be
used to reduce the radicactivity lewels prior to release.

’
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*

Gaseous Effluent Model Assumptions

Description of Site — (The FSAR contains the official description of the site
characteristics. The description that follows is a brief summary for dose calculation
purposes cnly). The St. Lucie Plant is located on an island surrounded on two sides by
the Atlantic Ocesn and the Indian River, an estuary of the Atlantic Ocesn. Private
property adjoins the plant site in the morth and south directions. A meteoralogical
tower is located north of the plant near the site property line. Theme are 16 sectors,
for dose calculatiom purposes, divided into 22.5° each. The met tower is calitrated
such that a zero degme bearing coincides with TRUE NORTH. A bearing of zero degiees
dissects the morth 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 Baundary is
defined in Figure S.1-1 of the SIS. Doses calculated over water areas do not apply to
the STS LOD's or the anmual report and may be listed as O.W. (over water) in lfeu of
performing calculatims., The 0,97 mile ange in the MW sector is O.W., tut 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 amlyzed by NDames & toore of Washington, D.C. The methodology
used by Dames & Moare 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 MS, M6, and M7) in
Appendix A of this marmal. It was determined that these two years are representative
data for this lacale. :

Dose Calculatims ~ Dose calculations for Technical Specification dose 1limits are
rormally calculated using historical MET data and receptor location(s) which yield
calculated doses no lower than the mal Iocation(s) experiencing the most exposure.
Actual MET data factors are calculated and used in dose calculations for the Semi-
anrual reports.

Live MET data and hour-by-hour dose calculations are beynd the scope of this manual,
Historical informatio and conservative receptor locations, etc., are aly used for
ease of STS LMD dose 1imit calculatioms. Dose calculations for SIS dose limits may be
performed using actual MET data, real receptor locations, end sector wind frequency
distribution {f desired. Any dose calculations performed with actual data should note
the source of the data in the anmmal report. Actual MET data reductfon should be
performed in acoordance with Regulatory Guide 1.111, Revision 1 and should incorporate
Recirculation Correction Factors from Table M-4 of this mamual. The St. Lucie site

~uses the long term ground release model for all-gaseous effluents, Only those
radlomclides that appear’in the gaseous effluent dose factor tables will be considered '

in any dose calculaticns. Radiofodines are defined as Iodine-131 and 1-133 for
application to S.T.S. LO's, Other miclides of Todine may be included In dose
calculatios for ease of performing calculations, but their dose contritution does not
have to be included in the STS LOO requirements. Land Census information will apply to
the calendar year following the year that the census was taken in to avold splitting
quarters, etc.
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2.2 Determining the Total Body and Skin Dose Rates for toble Gas Releases
" And Establishing Setpoints for Effiuent Monltors

Discussion = Technical Specification 3.11.2.1 limits the dose mate from noble gases in R7
alrborre peleases to <500 mrem/yr = total body and <3000 mrem/yr - skin., Techndcal

Specification 3.3,.3.10 requires that the gaseous radiocactive effluent mnitoring

instrumentation be cpemble with alarm/trip setpoints set to ensure that these dose

rate 1imits are mt exceeded. The mesults of the sanpling and amalysis program of

Technical Specification Table 4.11-2 are used to demmnstrate compliance with these

1imits, - ’ .

“The following calculation method is provided for determining the dose mtes to the R7
total btody and skin from noble gases in airborne relesses. The alamm/trip setpoints

are based on the dose rate calculations. The Techrdcal Specification L('s apply to

all airborme releases on the site tut all releases may be treated as if discharged from

a gingle mlease point. Only those moble gases appearing in Table G-2 will be

considered, The calculation methods are based on Sections 5.1 and 5.2 of NUREG-0133,

Novenber 1978. The equatims are:

For TOTAL BODY Dose Rate:

.
-

=3 K (/Q) Q@)

For TUTAL SKIN Dose Rate:

there:
DRyp = total tody dose rate from noble gases in airborne mleases (mrem/yr)
R4, = skin dose rate from noble gases in airborme releases (mrem/yr)
= a mathematical synbol to signify the operatims to the right of

b the symbol are to be performed for each moble gas muclide (1)

T through (n), and the indlvidial nuclide doses are summed to arrive at
the total dose rate for the release source,

Ky = the total tody dose factor due to gamm endssia%s 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 nobls gas nuclide
(1) reported in the assay of the release source. (mrem-m”/uCi—yr) .

My = the alr dose factor due to gamm emissins for each noble gas muclide ',
(1) reported In the assay of the release source. The constant 1.1 .
converts mrdd to mrem since the units of M; are in (mdd-m>/uCi-yr) °

l
(X/Q) = for ground level; the highest calculated anmal lmg term historic 1
relative concentration for amy_of the 16 sectors, at or beymd the .
exclusion area bondary (sec/m’) {

(qoar), = The release mte of noble gas nuclide (1) in uCi/sec from the mlease

source of interest
' R7
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2.2 (contined)
1. Sirplified Total Body Dose Rate Calculation

From an evaluation of past relesses, an effective total body dose factor (Keeg) can
te derived, This dose facter is in effect a weighted average total hody dose
factor, i.e., weighted by the radiomuclide distritution typical of past

operatimn. (Refer to Appendix C for a detailed explamation and ewaluatimn of ,
Kogg)s The value of K,ee has teen derived from the radicactive noble gas effluents
for the years 1978, 1979, and 1980. The value is:

Keff=6.8X102 mrem-mm

uCi-gr

This value may be used in conjunction with the total noble gas release rate

@ Dor)i to verify that the dose rate 1s within the allawmble 1imits. To allow for
any unexpected variability in the madionuclide distritution, a conservatism factor
of 0.8 is introduced into the calculation., The simplified equaticn 13

(a om),
0.8 :

To further sinpléfy the_determination, the historical anmual average meteorological

X/Q of 1.6 X 10 sec/m> (From Table M-1) may be substituted into the equaticn.
Also, the dose limit of 500 nmrem/yr may be subutituted for DRrp. Making these

. substitutions yields a single aunulative (or gross) noble gas release rate limit.

This value is:
Noble gas release rate limit = 3,5 X 10° uCi/sec

As Img as the noble gas release rates do not exceed this value \
(3.5 X 10° uCi/sec), no additimal dose rate calculations are reeded to verify
conpliance with Technical Specificatin 3.11.2.1. .

2. Setpoint Determination

To conply with Tech. Spec. 3.3.3.10, the alarm/trip setpoints are established to
ensure that the noble gas releases do mot exceed the value of 3.5 X-10° uCi/sec,
which correspands to a total tody dose mte of 500 mrem/yr. The method ‘that
follows is a step-by-step procedure for establishing the setpoints. To allow for

. multiple sources of releases from different or commn mlease points, the allowable.

cperating setpoints will be controlled administratively by allocating a percentage
of the total allowable release to each of the release sources.

A. Determine (V) the maximm volume release rate potential from the in-plant
prgoedxres for the release source under cnsideratim, The units of (V) are
ft2/min,




i

3.

Page 20 of 84

ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 7
OFFSITE DOSE CALCULATION MANUAL (ODCM)

2.2 (continued)
1. (continued)
B, Scolve for A, the activity concentratio in uCf/ce that would produce the Y dose
) rate L
A= 3.sx1o5uc1x £t3 xso.sec
(D) fts 2.8317 X Ei
A = uCl/cc

C. Refer to the uCi/cc vs, cpm curve for the Release Source's Gaseous Effluent
Monitor cpm value (C), correspending to the value of A atove,

D. C is the 100% setpoint, assuming that there are mo other mlease sources on the
site,

E. Obtain the curment 7% allocated to this release source from the gaseous waste
mamgement Jogs.

* F. The Operating setpoint SP

SP = (C) cpm X % allotted by in-plant procedures
100% .

The total body dose is more 1limiting than the calculated skin dose. (Refer to
Appendix C for a detafled evaluatim.) Therefore, the skin dose mte
calculations are not required if the simplified dose rate calculation is used
(L.e., use of Kofg to determine melease mte limits).

The calculation process of the follawing Section (2.2.3) is to be used if
actual releases of noble gases exceed the above 1imit of 3.5 X 10° uCl/sec,

Under these cnditions, a muclide-by-muclide evaluatim is required to evaluate
compliance with the dose mte 1imts of Teclmiczl Specification 3.11.2.1.

Total Body end Skin Nuclide Specific Dose Rate Caleulations

The following outline provides a step-by-step explamtion of hot.the total tody
dose rate is calculated on a muclide-by-muclide basis to evaluate compliance with

*Tech, Spec. 3.11.2.1. ﬂﬂsneﬂxodismlyusedifﬂmeactualreleaswemeedﬂ\e

value of 3.5 X 10° uCt/sec,

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

B. . Enter the mlease rate in ft:3/min of the & e saurce and convert it
tos = ( 3 X 2.8317 X 10%c X  min
min ft:3 60 sec

= cc/sec volume telease rate
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2,2 (continued) S

3.

{continued)

C. Solve for(Q DOT), for muclide (1) by cbtatning the uCl/cc assay value of the
release source end multiplying it by the product of 2.2.3.B above,

(Q DOT)4 = (nuclide [1])
(assay) uCL X (2.2.3.B value) ce
ce sec

@ DOI‘)i = wCi/sec for muclide (1)

D. To evaluate the total tody dose rate obtain the K; walue for nuclide (1) from
Table G~2.

E. Solve for DRrgg
DRy = Ky(Y/QQDOD), =memn’ X see X wof
g uCl—yr m3 sec

MRpy = mrem total body dose from muclide (1) for
yr the specified release source

F. To evaluate the skin dose rate, obtain the Ly and M£ values from Table G-2 for
nuclide (1).

G. Solve for mskm 1

Ry qn 4 = mem skin dose from muclide (1) for the
yr specified release source

H. Repeat steps 2.2.3.D through 2,2.3.G for each noble gas muclide (1) reported in
the assay of the mlease source. .

.

I. The Dose Rate to the Total Body from radicactive noble gas gamm radiatfon from
the specified release source is: .

DRy = Zni' DRrpt

1
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2.3 Determining the Radioiodine & Particulate Dose Rate to Any Orgen
From Gaseous Releases

Discussion = Tech. Spec. 3.11.2.1 limits the dose mate from I-131, I-133, tritium and
all mdiouclides in particulate form with talf 1ives Deight days to <1500 mrem/yr to
any argan. The following calculation method is provided for determining the dose mte
from radioiodines (see 2.1) and particulates end s based on Sectimn 5.2.1 and 5.2.1.1
through 5.2.1.3 in NUREG-0133, Novenber 1978, The Infant is the controlling age group
in the inmlation, ground plene, end cow/goat milk patleays, which are the mly ‘
pathways considered for releases. The long term (X/Q)p (depleted) and (D/Q) values are
based on historical MET data prior to implementing Appendix I. Oaly those nuclides
that appear o their mspective table will be considered, The equatims are:

For Inhalation Patlray (excluéing H-3):

n
mI&ng = Zi qf (X/Q)p (Q DOT)4

For Ground Plane:

". n !
Dpsspe, = 2y Piy (O/Q @DOD)y

For Grass-Cow/Goat-M.1k:

Ryape = 2 RE, (0/Q) (@ Do)y

For Tritium Releases (Inhalatiocn & Grass—Cow/Goat-3{lk):

W;Br = R§_3T (X/Q)D @ wr)ﬂ.g

FarTotalDoseRatefmmI&8DPde—3ToAnInfantOman’r:‘

Rp = X [Rysgre, + DRy-a ]

+ .+ 7 *Notrially ‘should be Pip, but Rip values are the same, thus use RiT tables in Appefxdix A.
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2.3 (continued)

The calculatims of Sections 2.3.1, 2.3.2, 2.3.4, and 2,3.5 my be omlitted, The dose
rate calculations as specified in these sections are included for completeness and are
to be used only far evaluating umusual ciramstances where mleases of partiailate
materlals other than radioiodines in airborme releasses are aboormally high. The
calculations of Sections 2.3.1, 2.3.2, 2.3.4, and 2.3.5 will typically be used to
demonstrate compliasnce with the dose rate limit of Tech. Spec. 3.11.2.1 for

, adlolodines and particulates when the measured releases of particulate material (other

than radiofodines and with half 1lives >8 days) are >10 times the measured releases of
radiofodines,

1. The Inhalation Dose Rate Method:

Do
The H~3 dose i3 calculated as per 2.3.4

A. The controlling location 1s assumed to be an Infant located in

the sectar at the mile mnge. The (X/Q)p for '

this locatien is sec/m3. This value is conmon to all
nuclides. (See Table M~2 for value, sector and range.)

B. Enter the release rgte in ftslndn of the release source and convert to cc/sec.
= X 28317X10%c X mn = cefsec
min tt” 60 sec,

C. Solve for (Q DOT); for muclide (1) by obtaining the uCi/cc assay value of the
release source act:ivit:y and multiplying it by the product of 2.3.1.B abtove.

@ DOI‘),L = (nuclide {1} assay) uCL .- X (Value 2.3.1.B) cc
cc sec

@ DoT)y = wCi/sec for nuclide (1)
D. Obtain the R; value from Table G-5 for the organ T,
_E, Sélveformi . : . . L

DRyp = Ry (X/Q)p (QDOT); = mrem-m> X seg X _ucl
uCl-yr m” sec

Ryp = mrem The Dose Rate to organ T from muclide (1)

yr

F. Repeat steps 2.3.1.C through 2.3.1.E for each nuclide (i) reported in the assay
" of the release source.
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2.3 (contimed)

(continued)

G. The Dose Rate to the Infants organ T from the Intmlatimn Pathway is:
Rytatationy = Ry + Ry + ___ +1Ry
for all muclides except H-3. This dose rate shall be added to.the other
pqﬁuaysasperZJ.S-'Ibt:alOrganDose.

NOTE
Steps 2.3.1.C through 2.3.1.G reed to be conpleted for each organ
T of the Infant.

2. The Ground Plane Dose Rate Method:

NOIE
Tritium dose via the ground plane is zero.

A. The controlling location is assumed to be an Infant located in
the o sector at the mile range, The (D/Q) for this

locaticn is 1/n%. This value {s common to all muclides.
(See Table M=2 for sector, range and value,)

B. Enter the release rate in ft3/min of the release source and covert to cc/sec.

= f3 X 28317 §10%c X min = ccfsec
mn — fo . %0 sec.

C. Solve for (QDOT); for muclide (1) by obtaining the uCi/cc assay value from the
release source activity and miltiplying it by the product of 2.3.2.B above,

@Q wl')i = (muclide {1] assay) uCt X (Value 2.3,2.B) cc
ce sec

(0 wr)i = © uCl/sec for muclide (1)
D. Cbtain the Pi value from Table G~3

E. Solve for Ry

IRy = Pyp (D/Q) (QDOT); = mremn’-sec X _1 X _uot

uCi=yr m sec
)y = mrem The Dose Rate to organ T from
3 ruclide (1)

/R7
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2.3 (contimeq)

2.

3.

(contimed)

F.

G.

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

The Dose Rate to the Infant's Total body from the Ground Plane Pathway is:

Rorpr = DRy + TRy + _____ + IRy

for all mclides, This dose rate shall be added to the other pathways as per
2.3.5. ’

The Grass-Cow/Goat-Mi1k Dose Rate Method:

NOTE
H~3 dose is calculated as per 2.3.4.

A.

B.

c.

D.

The controlling eaniml was established as a located in

the sector at ‘ miles. The (D/Q) for this

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

Enter the anticipated release rate in ft3/m£n of the mlease source and convert
to cc/sec.
= f3 X 2.8317 x,.lo“ cc X mn = cc/sec

min ft’ 60 sec.

Solve for (Q DOT); for muclide (1) by obtaining the uCi/cc assay value of the
release source act:iv:lty and multiplying it by the product of 2.3.3.B atove.

(QDOT) = (mclide [4] assay) vt X _(value 2.3.3.B) ce
cc sec
@ Dorr)i uCt/sec for nuclide (1)

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

If the limited analysis approach is being used, limit the calculatiomn to the

" infant thyroid.

R7

R7

/R7

rR7

R7
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2.3 (continued)

3. (continued)

" E.

F,

G.

Solve for mﬂ.

= Ry (D/Q) (QDOT), = memm? -sec X 1. X
Ryp = Ryp : 1 e 2

ucl

gsec

Ryp=  mremfyr ueméenatecoorgan'rfmmcude 1)

Repeat steps 2,3.3.C through 2.3.3.E for each mx:lide (1) reported in the assay"

of the release source,

Only the radiolodines need to be included if the limited amalysis approach is

being used.

The Dose Rate to the Infent's organ T from Grass—

R rass™

-Muk.r=m1+m2+

-1k pathway is:
+ IRy

for all nuclides, This dose rate shall be added to the other pathways as per

2.3.5 — Total Organ Dose.

NOIE

Steps 2,3.3.C through 2.3.3.G reed to be conpleted for each organ
of the Infant, Limit the calculation to the infant thymid if the

limited analysis approach is being used.

4. The H=3 Dose Rate Method:

A. The controlling locatiens and their (X/Q)p, values for each pathway are:

Inhalation = Infant at range in the sector.
X/Q), = sec/m® (See Table M-2 for mnge, sectar and

value
Ground Plan — Does mt;. apply to H-3

Grass-Cow/Goat-i1k- . Jdocated in the
-with an Infant at the exrlusim area in the

sector at miles
sector

—Tota s (X/Q),

dr:iddng the milk, Ihg (X/Q)y, for the

sec/m”. (From Table M-6 at the mnge and sector oormspcnding

to the location of the Milk Animl above,)

s
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2.3 (continued)
4. (continued)
’ B. Enter the anticipated relesse rate in ft3/min of the mlease source and convert |
" it to cc/sec.
. - £e3 x 2.837x10%c X mn
min [ {d 60 sec
= . cc/sec volume release rate

C. Solwve for (Q DUI‘)H_3 for Tritium, by obtaining the uCi/cc assay value of the
release source, and miltiplying it by the product of 2.3.4.B above.

cC sec

@ wr)m = uCL/sec activity release mte

D. Obtain the Tritium dose factor (Ry) for Infant organ T from: ‘

PATH TABLE #F |
~ Inmalation G5
Grass-Cow/Goat =Milk G-6(7)

E. Solve for Dy 5 (Inhalatimm) using the (X/Q), for intalatim from 2.3.4.A and
Ry_3 (Inhalatien) from 2.3.4.D.

DRy 3 = Ryg (XQ)p (QDOT) 4

Tohgaly

DRy = mem/yr from H-3 Infant Inhalatfon for
I“hr organ T

. ' P F. Solve for D 3 (Grass-, -ii1k) using the (X/Q), for -
- Grass~ . * «Milk from 2.3.4.A and
Ry g (Grass- =L1k) £rom 2.3.4.D

DRy-a,. 4 " Fe at (X/Q)y, (Q DOT)yy

IRy = mrem/yr from H-3 Infant
%~ r G- -1k for argan T
/R7
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2.3 (continued)
4. (continued)
G. Repeat steps 2.3.4.D through 2.3.4.F for each Infant organ T of interest,

H.- The individual orgen dose rates from H-3 shall be added to the other organ
patlway dose rates as per 2.3.5.

S. Determining the Total Organ Dose Rate from Todines, 8D-Particulates,
and H-3 from Release Source(s) | R7

I

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

| PATHWAY |  DOSE RATE | srEp#rer. |

| Inhalation (1880P) | | 2.3.1.6 |

|  Ground Pl. (1880P) | (T. Body anly) | 2.3.2.6 |

| G- Mk (1880P) | | 2.3.3.G |

| Inhalation (H-3) | | 2.3.4E . |

| 6= ik (H-3) | | 2.3.4.F |
Ry = |  (sum of atove) |

B. Repeat the atove summtion for each Infant organ T.

C. The DRT above shall be added to all other release sources on the site that will
be in progress at any instant. Refer to in-plant procedures and logs to
determine the Total DRy to each organ.

2.4 Determining the Gamm Air Dose for Radicactive Noble Gas Release Scurce(s)

Discugsion - Tech. Spec. 3.11.2.2 limits the alr dose due to noble gases in gaseous

effluents for gamma radiation to <5 mrads for the quarter and to-<10 mrads in any

calendar year. The following calculation method is provided for determining the roble

gas gamm air dose and is based on section 5.3.1 of NUREG-0133, November 1978. The

dose caleulation is independent of any age group. The equation may be used for SIS

dose calculation, the dose calculation for the amual report or for projecting dose,

provided that the appropriate value of (X/Q) is used as cutlined in the detailed

explanation that follows. The equation for gamm air dose is: . : - /R7

Dy-atr= 3 307X10°M (0 o ' 7
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2.4 (eonti;mec!)

DY-air = gamma alr dose in mrad from radicactive wble gases.

= = A mathematical symbol to signify the operations to the right side
of the symbol are to be performed for each muclide (1) through
(n), and summed to arrive at the total dose, from all nuclides
reported during the interval. No units apply.

©3.17 X 103 = the inverse of the mumber of seconds per year with unifs of

year/sec,
M, = the gamm air dose Sactor for radfocactive moble gas nuclide (1)
in units of mmad-m”®
uCl~yr
(X/Q) = the long term atmospheric gispersim factor for ground lewel

releases in units of sec/m’. The value of (X/0) is the same for

all muclides (1) in the dose calculation, tut the value of (X/Q)

does vary depending on the Limiting Sector the L.C.0. is based

on, etc. R7

Q = the mumber of micro-curies of muclide(i) released (or projected)
during the dose calculation exposure period. (e.g., month,
quarter, or year) .

From an evalunation of past releases, a single effective gamm air dose factor (Meff)
has been derived, which is representative of the radiomuclide abundances and
corresponding dose contritutions typical of past operatim. (Refer to Appendix C for a
detailed explanation and evaluatiom of M f). The value of M,ce has been derived from
the radiocactive mble gas effluents for years 1978, 1979, and 1980. The value is

Moer=7.4%10% mrad/
eff l.(21.7m§

This value my be used in conjunction with the total noble gas releases ( Q) to
sinplify the dose evaluation and to verify that the cumilative gamm alr dose is within
the limits of Specificatin 3.11.2.2. To allow for any urexpected variability in the
radiomiclide distritution, a conservatism factor of 0.8 is introduced into the
caleulation, The sinplified equatim is

-8

;1 U

.
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2.4 (contimed)

For purposes of calculatioms, the appropriate meteorological dispersion (X/Q)from
Table M-1 should be used. Tech. Spec. 3.11.2.2 requires that the doses te ewaluated
ooce per 31 days, (i.e., nonthly). The quarterly dose limit is 5 mrads, which
correspands to a monthly allotment of 1.7 mrads. If the 1.7 mmads is substituted for
Dogtpr @ crmlative roble gas monthly release objective can be calculated. This value
18 36,000 Ci/mcath, noble gases.
As long as this value is not exceeded In any moanth, no additional calculatims are
needed to verify compliance with the quarterly noble gas release limits of
Specification 3.11.2.2. Also, the gamm alr dose is more limiting than the beta alr
dose. Therefore, the beta air dose does not need to be calculated per Section 2.5 if
the M ¢ dose factor 1s used to determine the gamm alr dose. Refer to Appendix C for
a detailed evaluation and explanation.

The calculatims of Secticn 2.5 may be omitted when this limited analysis approach is
used, tut should be performed if the radiomuclide specific dose amlysis is
performed. Also, the radionuclide specific calculatims will be performed for
inclusion in Semi-smmual reports.

The following steps provide a detailed explanmatim of how the radicnuclide specific
dose is calculated. This method 1s used to evaluate quarterly doses In accordance with
Tech. Spec. 3.11.2,2 if the mleases of noble gases during any month of the quarter
exceed 36,000 Ci. )

1. To determine the epplicable (X/Q) refer to Table M-1 to obtain the value for the
type of dose calculation being performed. (i.e., Quarterly L.C.O. or Dose
Projectiom for exanples). This value of (X/Q) applies to each nuclide(i).

2, Determine (M;) the gamm air dose factor for miclide (1) from Table G-2.

3. Obtain the micro-Quries of nuclide (1) from the in-plant radioactive gaseous waste
management logs for the sources under consideraticn during the time interval.

4, Solve far ’bi as follows:

Dy = 3,17 X 10-8 yr X Hymrad-m> X (X/Q) sec X 0, w1 .
sec WLy nr o1 ) .

D, = mad = the dose from mclide (1)

5. Perform steps 2.4.2 through 2.4.4 for each nuclide (1) reported during the time
interwal in the source.

6. The total gamm alr dose for the pathway is determined by su:rmingdxe D; dose of
each miclide (1) to obtain Dy-air dose.

DY_air=Dl+Dz+ +Dn = qmrad

/R7

R7

R7

R7
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(continued)
6. (ccuti;xued)

NOIE
Conpliance with a 1/31 day LOO, Quarterly LD, yearly or 12
consecutive months LA can be demmstrated by the limited amlysis
approach using M ... Using this method only requires that steps
2.4.2 thraugh 2.2{ be performed one time, remembering -theat the
dose must be divided by 0.8, the conservatism factor,

7.  Refer to in-plant procedures for conparing the calculated dose to any applicable
limits that might epply.

Determining the Beta Air Dose for Radlcactive Noble Gas Releases

Discussion = Tech. Spec. 3.11.2.2 limits the quarterly air dose due to beta radiation
from noble gases in gaseous effluents to <10 mrads In any calendar quarter end <20
nmrads in any calendar year. The following calculation method is provided for
determining the beta air dose and is based on Sectims 5.3.1 of NUREG-0133, November
1978. The dose calculation is independent of any age group. The equation may be used
for SIS dose calculation, dose calculation for anmsal reports, or for projecting dose,
provided that the appropriate value of (X/Q) is used as outlined in the detailed
explanation that follows.

R7




Page 34 of 84

ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 7
OFFSITE DOSE CALCULATION MANUAL (ODCM)

2.5 (continued)

The equation for beta air dose is:

.‘ a A )
there: :
Dpair = beta alr dose In mrad from rad{oactive moble gases.
*ﬁﬂ. = a mthematical syrbol to signify the operations to the right

side of the symbol are to be performed for each miclide (1)
through (n), and summed to arrive & the total dose, from all
muclides reported during the interval. No units apply.

3.17 X 1078 = the inverse of the mumber of seconds per year with units of

year/sec.
Ny = the beta alr dose Sactor for radfoactive moble gas nuclide (1)
in units of mrad-m
uCi~yr
(X/Q) = the long term atmospheric dispersion factor for ground level

releases in units of sec/mS. The value of (¥%/Q) is the same for

all nuclides (1) in the dose calculation, tut the value of (X/Q)

does vary depending on the Limiting Sector the LGO is based o,

ete. R7

o = the mmber of micro~Curies of muclide (1) released (or
projected) during the dose calculation exposure period

The beta air dose does not have to be evaluated if the noble gas gamm air dose is
ewaluated by the use of the effective gamm alr dose factor (M,ee)s However, If the
muclide specific dose caleulaticn is used to evaluate conpliance with the quarterly
gamm air dose lmits (Section 2.4), the beta alr dose should also be ewaluated as
outlined below for the purpose of evaluating compliance with the quarterly beta air
dose limits of Tech. Spec. 3.11.2.2. The following steps provide a detailed
explanaticn of how the dose is calculated.

~ »

' 1. To determine the applicable (X/Q) refer to Table M-1 to cbtain the value for the
type of dose calculation being performed (i.e., quarterly LD or Dose projection
for exanples). This value of (X/Q) applies to each nuclide (i). R7

2. Determine (Ni) the beta air dose factor for muclide (L) from Table G-2.

3. Obtain the micro-curies of nuclide (1) from t:he in-plant radicactive gaseous waste
mamagement logs for the source under cousideration during the time interval.
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2.5 (contimmed)
4. Salve for D; as follows: |
Dy = _3.17 X108 yr X N, mad-m> X _(X/Q) sec X Quei - R7
sec uCi—yr w 1

2.6

«

Dy = mrad = the dose from nuclide (1)

5. Perform steps 2.5.2 through 2.5.4 for each mclide (1) reported during the time
interval in the mlease source.

6. The total beta alr dose for the patiway. is determined by suming the Dy dose of
each nuclide (1) to obtain Dg-qgr 90se.

Dpair = Dp+Dy____+D, = mad

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

Determining the Radioiodine and Particulate Dose

To Any Organ From CQumilative Releases

Discussion = Technical Specification 3.11.2.3 limits the dose to the total tody or any
organ resulting from the release of I~131, I-133, tritium, and particulates with half-
lives 8 days to <7.5 mrem during any calendar quarter and <15 mrem during any calendar
year. The following calculaticn method is provided for determining the critical orgen
dose due to releases of radioiodines and particulates and is based on Section 5.3.1 of
NUREG-0133, November 1978. The equation can be used for any age growp provided that
the appropriate dose factors are used and the total dose meflects only those pathways
that are applicable to the age group. The (X/Q)y, symbol represents a DEPLETED=(X/Q)
which is different from the Noble Gas (X/Q) in tgat (X/Q)py takes into account the loss
of I&8IP and 1+3 from the plume as the semi-infinite d.oug trawels over a given
distance. The (D/Q) dispersim factor represents the rate of fallout from the cloud
that affects a square meter of ground at various distances from the site, The ISSIP -
and H-3 notatims refer to I-131, I-133 Particulates taving half-lives D8 days, and
Tritium, For ease of calculations, dose from other Iodine muclides may be included
(see 2.1). Tritium calculations are always based on (X/Q)p. The first step is to
calculate the I88IP and H-3 dose for each pathway that spplies to a glven age group.
The total dose to an organ can then be determined by summing the pathways that apply to
the receptor in the sector. The equations are: ’ /&7

For Inhalatim Pathway (excluding H-3): ‘. . _
« v n s » . » » .

Drsgre, = 2y 317 X100y Oy ‘ Y
For Ground Plane or Grass—Cow/Goat-“H1k

n
Drsge, = Iy 17X R, /)y ‘ R7
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2.6 (cmtimed)_
For each pathway al;ove (excluding Ground Plane) For Trit{um:
Dpg = 307X 100 o QY

For Total Dose from Particulate Gaseous effluent to ccgan T of a specified age

group: .
bp= T [opsge+ D3]
Wheres
T = the organ of interest of a specified age group
z = the applicabie pathiays for the age group of interest
Dysspe = Dose in mrem to the organ T of a specified age group from
radioiodines and 8D Particulates .
Dy 3 = Dose In mrem to the organ T of a specified age group from
Tritium . :
. Dp = Total Dose in mrem to the organ T of a specified age group from
Gaseous particulate Effluents
n
% = A mthemtical symbol to signify the operatims to the right of
the symbol are to be performed for each muclide (1) through (n),
and the individual nuclide doses are summed to arrive & the
total dose from the pathway of interest to organ T.
> = A mathemtical symbol to indicate that the total dose Dy to
Z organ T 13 the sum of each of the pathway doses of IS8IP and H-3

from gaseous particulate effluents, s

3.17 X 1078 = The inverse of the mmber of seconds per year with units of
year/seq. <

Ry = The dose factor for muclide (1) (or H~3) for pathway Z to acgan

PN , T,of the specified age group.  The units are efther .
mrem-m  for pathways memm? - sec  for pathways
yCiL  using (X/Q)p, @ yr-uCi using (D/Q)

(X/Q)p = The depleted=(X/Q) value for a specific location where the
receptor is located (see discussin), The units are sec/m

(D/Q) = the deposition value for a specific location where the receptor
is located (see discusstan). The units are 1/m? where memeters.

R7

R7

R7
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2.6 (contimued)

' 0y = The mumber of micro~Quries of nuclide ‘(1) released (or
projected) during the dose calculation exposure period.

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

As discussed in Section 2.3, the grass-cow/goat-milk pathway has been identified as the
most Hmiting pathiay with the infant's thyroid being the critical organ. This patlway
typically coatritutes >90% of the total dose recefved by the infant's thyroid and the
radiofodine contritutes essentially all of this dose. Therefore, it is possible to
demnstrate compliance with the dose 1imit of Tech. Spec. 3.11.2.3 for radioiodines and
particulates by mly evaluating the infant's thyroid dose due to the melease of
madioiodines via the grass-cow/goat-milk pathway. The calculation method of Section
2.6.3 1s used for this determination.

The dose determined by Section 2.6.3 should be divided by a conservatism factor of

0.8. This added conservatism provides assurance that the dose determined by this
limited amlysis approach will be < the dose that would be determined by ewaluating all
radionuclides and all pathiays. If this limited amlysis appreach is used, the dose
calculatims for other radioactive particulate matter and other pathsrays need not be
performed. Oaly the calculations of Section 2.6.3 for the radiofodines ame required to
demxistrate conplisnce with the Tech, Spec. dose 1imit. Hawever, for the dose
assegsment Included in Semi-Ammual Reports, doses will be evaluated for the infant age
groups and all organs via all desigmated pathways from radioiocdines and particulates
measured in the gaseous effluents according to the sanmpling and amlyses required in
Tech. Spec. Table 4.11-2. The following steps provide a detailed emlamt:im of how
the dose is calculated for the glven pathuays:

1. The Inhalation Dose Pathway Method:

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

A. Determine the applimble (X/Q) from Table -2 for the location where the
receptor i3 located. This value is commn to each nuclide (1)

B. Determine the R; factor of mclide (1) for the organ T and age gr:oq) from Table
G-5.

C. Obtain the mlcro-Curies (Q;) of nuclide (1) from the mdicactive gas waste
mamgement logs for the neieme soume(s) under consideration during’ the time -

interval.
D. Solve for Dy
D = 3.7 % 10ROy
Dy = mrem £rom nuclide (1)

E. Perform steps 2.6.1.B through 2,6.1.D for each nuclide (i) reported during the
time interval for each organ.
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2.6 (contimued)

1. (continued)

F.

The Inhalation dose to crgan T of the specified age group is determined by
summing the Dy Dose of each muclide 1)

D{R?élﬁs%m o D1+D2+_+Dn = mrem

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

2. The Ground Plane Nose Pathway Method:

NOTE
Tritium dose via the ground plane is zero. The total Body is the
only organ considered for the Ground Plant pathway dose,

A.
B,
c.

D.

E.

F.

Determine the applicable (D/Q) from Table -2 for the locatim where the
receptor 1s located, This (D/Q) value i{s commn to each nuclide (1)

Determine the Ri factor of muclide (1) for the total body from Table G-4. The
ground plane pathway dose is the same for all age groups.

Obtain the mlero-Curies (Qq) of miclide (1) from the radloactive gas waste
mmgement logs for the souroe under coasideration.

Solve for Dy’

D, =3,17 X 10 (D/Q)Q
i -BRi nwem for mclide (1)

Perform staps 2.6.2.B through 2.6.2.D for each nuclide (1) reported during the
time interval,

The Ground Plane dose to the total body is determined by summing the Di Dose of

each ruclide (1)

Dor.pl.~TBody =Dy +Dp +___ +D = meem
Refer to step 2.6.5 to calculate total dose to the Total Body.

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

: : NOLE
Tritium dose 1s.calculated as per 2.6.4

A.

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

R7
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2.6 (cmtgimxed)

3. (continued)

B.

C.

D.

E.

¥,

Determine the dose factor R, for muclide (1), for acgan T, from
1. TFrom Table G-6 for a cow, or;
2. From Table G=7 for a goat.

If the limited amlysis appreach is being used, limit the calculation to the
infant thyroid.

Obtain the mero-Curies (Q;) of nuclide (1) from the mdicactive gas waste
memgement logs for the m e source under cosideration during the time
interval.

Solve for Dy :
D = 3.0 % 10'8121(0/0)01 : Rz
1. = mrem from miclide ( ) .t

Perform steps 2.6.3.B through 2,6.3.D for each nuclide (1) reported during the
time interval. Only the radioiodines meed to be included if the limited
amlysis approach is used.

The Grass~Cow-#1lk (or Grass-Goat-Milk) pathway dose to organ T is determined

. by suming the DL dose of each nuclide(i).

Do~ (or Dgugay) = Dy +Dy+___ +D, = mrem

The dose to each organ should be calculated in the same manner with steps
2.6.3.B through 2.6.3.F. Refer to step 2.6.5 to determine the total dise to
organ T from radioiodines &8D Particulates. If the limited amlysis approach
is being used the infant thyroid dose via the grass-cow(goat)-milk pathway is
the only dose that needs to be determined, Section 2.6.5 can be omitted.

4, The Gaseous Tritium Dose (Each Pathway) Method:

A.

C.

The controlling locations for the pathway(s) has already teen determined
by: Inhalatin - as per 2.6.1.A
Ground Plane - mot gpplicable for 113
Grass-Cow/Goat-Hilk = as per 2.6.3.A

Tritium dose calaulations use the depleted (X/Q)D {nstead of (D/Q). Table M-2
describes where the (X/Q)p value should be obtained from. R7?

Determine the Pathway Tritium dose factor (Ry.q) for the organ T of interest
from the Table specified below:

MK
AGE DHAIATION |~ 0@ | GOAT
| Infat | o5 | 66 | &7 |
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2.6 (contimed)
4, (continued)

D. Obtain the mlcro~Curies (Q) of Tritium from the mdioactive gas waste '
mamagement: logs (for projected doses = the micro-Curles of muclide(i) to be
* projected) for the release source(s) under consideration during the time
interval. The dose can be calculated from a single release source, tut the
total dose for S.T.S. limits or quarterly mports shall’be from all gaseous
mlease sources. ‘

«

. E. Solve for Dy.3

' 5
D3 = 3.17 X 103 Ry 4(x%/Q)
D3 = mrem from Tritium in the specified patlsay

for organ T of the specified age group

5. Determining the Total Organ Dose From Todines, SD-Particulates,
and H-3 From Cumulative Gaseous Releases

NOTE

STS LOD dose limits for ISSDP shall consider dose from all release
sources from St. Lucie Unit 1.

A. The following pathways smll be summed to arrive at the total dose to acgan T
from a release source, or if applicable to STS, from all release sources:

| PATHVAY [_DOSE (mrem) | SIEP # REF. |

| Inhalatfon (188DP) | | 2.6.1.F |

|___Gromd Plane (1880P) | (T. Body Only) | 2.6.2.F |

| Grass- M1k (1880P) | | 2.6.3.F |

| Tnhalation ((3=3) | |  2.6.4.E |

| Grass- ik (#-3) | | 2.6.4.E |
Dosep =  |_Sum of Atove |

B, The dose to each of the INPANI'S ORGANS shall te calculated:
BONE, LiVB(, THYROID, KIINEY, IUNG, TOTAL BODY, & GI-LLI
The INRANT organ meceiving the highest exposure mlative to its. STS Limit is .
the most critical organ for the radioiodine & 8D Particulates gaseous
effluents, "

2.7 Projecting Dose for Radiocactive Gaseous Effluents

Discussion = Tech. Spec. 3.11.2.4 requires that the gaseous radsaste treatment system
be used to reduce radicactive materials in waste prior to discharge when the projected
dose due to gaseous effluents would exceed 0.2 nrad for gamm radiation and 0.4 mrad
for beta radiation. The following calculation method is provided for determining the
projected doses. This method is based on using the mesults of the calculaticons
performed in Sectims 2.4 and 2.S. .
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2.7 (contimed)

1. Obtain the latest results of the mnthly calculations of the gamma alr dose
(Section 2.4) and the beta air dose if performed (Sectim 2.5). These doses can be
obttained from the in-plant records.

2. Divide these doses by the mumber of days the plant was cperatfoml during the
mmtho )

3. Multiply the quotient by the rumber of days the plant is projected to be

cperatioml during the next month. The product is the projected dose for the next
~math, The value should be adjusted as needed to acoount for any changes in 0
failed-fuel or other identifiable cperating canditions that could significantly
alter the actual releases. .
4, If the projected (bses are >0.2 mrads gamm alr dose or 0.4 mrads beta alr dose,
the sppropriate subsystems of the gaseous radsaste system shall be used to reduce
the radicactivity lewvels prior to release. R7

3.0 40 CRR 190 Dose Evaluatim

Discussion — Dose or dose comnitment to a real individual from all uranium fuel cycle
sources be 1imited to <25 mrem to the total body or amy organ (except thyroid, which is
limited to <75 mrem) over a perfod of 12 consecutive mnths, The following approach should
be used to demonstrate compliance with these dose limits. This approach is based cn NJREG~

0133, Sectim 3.8.

3.1

3.2

Evaluation Bases

Dose evaluatims to demmstrate compliance with the atove dose 1imits need only be
performed if the quarterly doses calculated in Sections 1.4, 2.4 and 2.6 exceed twice
the dose limits of Tech. Specs. 3.1l1.1.2.a, 3.11.2.2a, and 3,11.2.3a, respectively;
1.e., quarterly doses exceeding 3 mrem to the total body (liquid releases), 10 mrem to .
any organ (liquid releases), 10 mrads gamm alr dose, 20 mrads beta alr dose, or 15
mrem to the thyroid or any organ from radiofodines and particulates (atmospheric
releases). Otherwise, no evaluations are mquired and the remainder of this section
can be omitted.

Doses From Liquid Releases

For the evaluation of doses to real Individuals from 1iquid releases, the same
caleulation method as enployed in Section 1.4 will be used. However, more realistic
assurptions will be mde concerning the dilution and ingestion of fish and. shellfish by

‘individuals who live and fish in the area. Also, the results of the Radiological

Envircamental Monitoring program will be included in determining more malistic dose to
these real pecple by providing data cn actual measured lewels of plant melated
radinuclides in the envircnment.
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3.3 Doses From Atmospheric Releases

For the evaluatim of doses to real individuals from the atmospheric releases, the same
calculation methods as employed in Section 2.4 and 2.6 will be used. In Secticon 2.4,
the total body dose factor (K.l) should be substituted for the gamm alr dose factor
(Mi) to determine the total btody dose. Otherwise the same calculation sequence
applies. However, more realistic assunptions will be mde conceming the actual
locatim of real individuals, the meteorological conditions, and the conmumption of
food (e.g., milk). Data obtained from the latest land use census (Tech. Spec. 3.12.2).
should be used to determine locaticns for evaluating doses. Also, the results of the
Radiological Environmental Menitoring program will be included in determiping more .
realistic doses to these real people by providing data m actual measured levels of
radioactivity and radiatiom at locatims of interest. .

4.0 Semi-Anmual Radicactive Effluent Report

Discussion = The informatin contained in a semi-anrual report shall not apply to any SIS
L, The reported values are based on actual release conditions instead of historical
caditions that the STS LD dose calculatios are based on. The STS LD dose limits are
therefore included in item 1 of the report, for informaticn cnly. The MPC's in item 2 of
the report shall be those listed in Tables 1~1 and G~1 of this mamual. The average energy
in item 3 of the report is not applicable to the St. Lucie Plant. The format, crder of
muclides, and any values shown as an example in Tables 3,3 through 3.8 are samples cmly.
Other formats ame acceptable if they contain equivalent informatim. A table of contents
should also acconpany the mport. The following format should be used:

RADIDACTIVE EFFLIJENTS — SUPPLEMENTAL INFORMATION -
1. ReguLatory Limits:

1.1 For Radicactive liquid waste eff]nem:s

a. The concentratim of radloactive material released from the site (see
Figure 5.1-1 in STS-A) shall be limited to the concentrations specified in
10CFR20, Appendix B, Table I, Colum 2 for radiomclides other than
dissolved or entrained noble gases, For dissolved o _z entrained noble
gases, the concentration shall be limited to 2 X 10 uCi/ml total
activity,

b, The dose or dose commitment to a MEMBER OF THE PUBLIC from radioactive
materials in 1iquid effluents released from each reactor unit to
unrestricted areas (See Fig, 5.1~1 in STS-A) shall bte limited during any
calendarquarterto(lSm'emtothetotalbodymdtonemtoany
organ and <3nmemtot:hetom1 bodymd<10mmnt:oanyorgandxringany
calendar year:. :

1.2 For Radloactive Gaseous Waste Effluents:

a. The dose rate in unrestricted areas (see Fig. 5.1-1 in the SIS-A) due to
radicactive materials released in gasecus effluents from the site shall be
1limited to the following walues:

The dose rate limit for noble gases shall be <500 mmn/yr to
the total tody and <3000 mrem/yr to the skin, and

The dose rate limit from I~131, I~133, Tritium, and particulates with
half-lives >8 days shall be <1500 mrem/yr to any organ.

R7

R7

R7

R7
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(continued)

1.1 (contimed)

b. The alr dose (see Figue 5.1-1 in the SIS-A) due to noble gases meleased

in gaseous effluents,from each reactor unit, to areas at and beyond the
SITE BOUNDARY shall te 1limited to the following: R7

0
During any calendar quarter, to <5 mrad for gamm radlation and <10 mrad
for bteta madiation and derganymlendaryearto_sIOmmdforgama
radiation and <20 mrad for beta radiation

The dose to a MEMBER OF THE PUBLIC from I-131, I-133, Tritium, and all

radlouclide in particulate form, with half-lives >8 days in gaseous

effluents released from each reactor unit to areas at and beyond the SITE

BOUNDARY (see Figure 5.1-1 in the STS-A) shall be limited to the

following: - R7

mrlnganycalmdarquartertog.Smmmtoanyorgan,mddungany
calendar year to <15 mrem to any organ.

Maximm Permissible Concentratioms: .

Alr - as per attached Table G~1

Vater — as per attached Table L-1

Average erergy of fissin and activation gases in gaseous effluents is not
applicable to the St. lucie Plant.

Measurements and Approxdmatiocs of Total Radfcactivity:

A summary of liquid effluent accounting methods is described in Table 3.1.
A summary of gaseous effluent accounting methods is described in Table 3.2.

Estimate of Errors:

a.

Sanmpling Error

The error aséoc.lat;ed with volume reasurement: devices, flow measuring devices,
etc. based on calibration data and design tolerances has teen conservatively
estimted collectively to be less than * pA

»

Amalytical Error for Nuclides

TYPE AVERAGE 7 MAXOMUM 7
Liquid ) + +
Gaseous - +




ST. LUCIE PLANT
CHEMISTRY OPERATING PROCEDURE NO. C-200, REVISION 7
OFFSITE .DOSE CALCULATION -MANUAL (ODCM)

Page 44 of 84

4,0 (contirmed) . ,
4, (continued)
. ABLE 3.1
- Radioactive Liquid mnng and Amlysis
LIQUID HEIHOD OF
SOURCE SAMPLING FREQUENCY TYPE OF ANALYSIS ANALYSIS
PONLTOR FACH BATOH PRINCIPAL GAMVA EMITIERS | p.h.a.
TANK . TRITION L.S.
RELEASESL MONTHLY QOMPOSTIE GROGS ALPHA G.F.P.
" QUARTERLY OOMPOSIIE Sc-89, 3090, Fe=55 CeSs & L.S.
STFEAN PRINCIPAL GAMYA EMITTERS
GENERATOR WERKLY . AND DISSOLVED GASES p.h.a.
BLOVDORN TRITIM L.S.
RELFASES MONTHLY OOMPOSITE ROSS ALPTA G.F.P.
QUARTERLY QOVEOSLIE S0—89, S0, Fe55 CeSe & L.S

TABLE NOTATION:

1 Boric Acid Evaporator condensate is normally recovered to the Primary Water Storage

Tank for recycling into the reactor coolant. system and normlly does not contritute to

1iquid waste effluent totals.

p.h.a. =~ gamm spectrum pulse height amalysis using Lithium Germenium detectors. All
peaks are identified and quantified.
L.So ' - Liquid Sdntﬂ]atim mtmting
C.S. - (emical Separation .
G.F.P. - Gas Flow Proportiocnal Counting
TARLE 3.2
Radicactive Gaseous Waste Sanpling and Amilysis
GASEOUS METHOD OF
SOURCE SAMPLING FREQUENCY TYPE OF ANALYSIS ANALYSIS
Waste Gas Decay Each Principal Gamma Emitters G, p.h.a.
Tank Releases Tank
Containment Principal Gamma Emitters G, p.h.a.
Purpe Releases Each Purge H-3 L.S.
Principal Gamma Emitters | (G,C,P)-p.h.a.
Weekly H-3 L.S.
Plant Honthly Corposite Gross P’= G,F.P,
Vent (Particulates) Alpha
Quarterly Conposite Se-20 C.S. &
-1 (Particulates) Sr-89 L.S.
G - Gaseous Grab Sanple
c - Charéoal Filter Sample
P - Particulate Filter Sample
L.S. - Liquid Scintillation Counting
C.S. - Chemical Separation

n.h.a. ~ Gamm spectrum pulse height amlysis using Lithium Germanium detectors. All

pesks are identified and quantified.

G.F.P.

= Gas Flow Proporticnal Counting

R7
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TAELE M-1

Selecting the Appropriate Long Term (X/Q) for Tose Calculations Involving Noble Gases fors R7
(1) Total Body dose from instantancous releases
(2) Skin dose from instantaneous releases
(3) Gamma air dose (curulative)
(4) Beta alr dose (cumulative)

TYPE OF DOSE LIMITING LIMITING (X/Q) V. /R7
CALOULATION RANGE (miles) Sector sec/h
Instantaneous-10 0.97 N4
1.6 X 1075
1/31 days - LD 0.97
Quarterly - LOO 0.97 1. Normally (X/Q) = 1.6 X 1070 sec/m R7
Yearly
12 Ccasecutive 0.97 2. May use optim of actual meteorclogical
months — LOO data for time of concem
Semi-Anrual 0.97 K VA Note-1
Report '
Note 1 The (X/Q) has to be cdlculated based on actual meteoralogical data that

* occurred during the period of interest. The sector of interest is N/A
because the limiting (X/Q) will be determined from the actual meteorological
data and may occur in any sector. R7

0.97 miles Corresponds to the minimum site boundary distance in the rorth direction
and 0.97 miles was chosen for all other sectors for ease of calculations
when the averaging is done for quarterly reports.
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TABLE M-2

Selecting the Appropriate Long Term (X/Q), ar (D/Q) for Dose
Calculations Involving Radioiodines & 8 D Particulates for:
(1) Inhalation  (2) Tritium (A1l gas pathways)  (3) Ground Plane

TYPE OF DOSE LIMITING RANGE | LBITING SECIOR
CALOULATION (miles) (o) (%/Q)p sec/m | (D/Q) 1/nP)
Instantaneous LOD 0.97 B IT7171777
W 1.3x100 | 7//71771/
7777777
i /17171177 ]8.2%107°
Quarterly for 0.97 A A, B INENENA
Semlannual Reports 0.97 A [ /711777 A
1/31 days LQO, B 1717777
« | qr. yearly L@, 0.97 W L.3x100 [ /777777
12 consecutive 171771777
month LD 0.97 e /171171]8.2%107

(L)  Over land areas caly

(A) _ To be determined by reduction of actual met data ocairring’during each quarter
(8) For Tritium in the Milk Animal Pathuay, the (X/Q)D value should be that of the
~ respective controlling sector and range where the Milk Animal is located as per
Table M~3., Example: If a cow was located at 4.25 miles in N4 sector, use the
(X/Q)D for 4.25 mlles W,

R7

/R7

R7
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TABLE M-3

Selecting the Appropriate Long Term (D/Q) for Dose Calculations Involving

Radioiodines and 8D Particulates for Grass-Cow-Milk or Gragss-Goat-ilk:

TYPE OF DOSE LIMITING LIMITING (D/Q) Value
CALCULATION . RANGE SECTOR 1/
| Release Rate — LMD ] A | A | A |
| 1/31 Days ~ LD | B | B | B |
|  Quarterly-Yearly — LOD | B | B | B |
| 12 Consecutive Months - L0 | B | B | B |
| Semi~Anrual Report | c | c | C |

A.

B.

c.

The worst cow or goat as per locations from land census. If no
milk animl in any sector, assume a cow at 4.25 miles in the
highest (D/Q) sector over lend.

The historical (D/Q) of all land sectors with the worst cow or
goat from each sector as reported in the Land Census. A 4.25
mile cow shauld be assumed in the worst sector when no milk
animl is reported.

The highest (D/Q) at a milk animal location of all milk animals

reported in the Land Census Report. (If mo milk animals within 5 miles

a 4,25 mile cow should be assumed in the sector having the highest (D/0)

at 4.25 mles). Actual Met Data should be used for the selection of the

worst case milk animal and for the dose calculations. If both goat and

milk animls are reported inside 5 miles, dose calculaticns should be

performed on each animal and the higher dose animal contritution shauld be used.

The historical wind frequency fracticns for each sector are listed in Table M-8.

R7

/R7

R7
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" TARLE M-5
. HESTORTCAL LONG TERM — (X/Q) (Frequency corrected)
Terrain / Recirculation Adjusted

Program ANMNXOQ®  Version - 11/18/76 .

Florida Power & Light Company

St. Lucie Unit 1

Hutchinson Island, Florida

Dames and Moave Job No: 1.4598 - 112

Average Annual Relative Concentratio (sec/cubic meter)
Period of Record: 9/1/76 to 8/31/78 )
) BASE DISTANCE IN MILES / KIIOMETERS

‘age 68 of 84

AFFECTED D?;?,{S‘& .25 .75 1.5 1.75 2.%5 2,75 3.5 3.75 4,5 4.75
SECIOR ___ MILES 40 L21 2,01 2,82 3.62 4.42 5.23 6,03 6.84 7.64
NiE 0. LIE05 17806 7.8E-07 4.5B-07 3,160 2.2E07 L7607 LJ5E-O7 1.2807  1.05-07

| N 0. 13E-05  2.1E-06- 8.9E-07 S5.0E-07  3.4E-07  2.4E-07  LT7E-07  L4E-O07 - LIE-O7  9.8E-(8 |
| BE 0. 9.3E-06 1.4E-06  6.2E-07  3.7E-07  2.58-07 1.9E-07 13607 1.1E07 8.85-08  7.5E-08 |
| E 0. 9.8E-06  1.6E-06  6.5E-07  3.7E-07 25807 1.8E-07  L4E-07  L2E-07 9.9E-8  8.4E-B |
| EsE 0. 1.2E-05 1.9E-06 8.1E-07 48E-07 3.28-07 2.4E-07 18600 14E07  LIEO07  9.05-08 |
| sE 0. LAE-05  24E-06  9.JE-07  S5.7E-07  4.0B-07  2.9E-07  2.3E-07 19E-07 1.4E-07  1.26-07 |
| sse 0.  LIEO0S 1JB-06 7.3E-07 43E07 29500 21607 1L.6E07 L3E0  LIED]  9.16-08 |
| s 0. 6.2E-06  1.0B-06 4.2B-07 25807 LBEHV  L4E-07  1.0E-07 8.0E-08  6.6E-08  5.5E-(8 |
| ssw 0. 5.JE-06  9.0E-07- 4.0E-07  2.38-07  1.6E-07 1.1E-07 8.9E-08 7.05-08 S5.7E-08  4.85-08 |
| sw 0. 6.1E-06  9.4E-07  3.9E-07  2.2E07 1.6E-07  LIE-07 8.6E-08  7.0E-08  6.0E-08  5.1E-08 |
| ww 0. 7.3E-06  L.E-06  4.6E-07  2.7E-07  1.7E-07 1.38-07 1.0~07 8.0E-8  6.55-08  S.4E-(8 |
| w 0. T.6E-06  1.28-06  5.2807  2.9E-07  2.0E-07  1.3E-7 1.06-07 8.4E-08  7.2E08  6.1E-CB |
| ww 0. 1AE-06  2.0E-06  9.1E-07 .5.2E-07 3.4E-07  2.6E-07 2.0-07 1.5B-07 1.2E~07  1.06-07 |
| W 0. 1.6E-05 _ 2.4E-06 LOE-06  S.9E-07 3.9E-07 28807 2IE07  LJE07  L4EG7  L.2E-07 |
| 1w 0. 1.5E-05  2.2E-06  9.6E-07 S.SE-07  3.6-07  2.6E-07  2.0E-07 1.6E-07  1.35-07  1.2E-07 |
|_N 0. 9.1E-06  LAE-06  6.3E-07  3.6E-07  2.4E-07  1.8E-07  1.4E-07  1.2E-07  9.4E-08  7.9E-(8 |
Muber of Valid Observations = 1713 Number of Calms Lower Level = 95

Naber of Invalid Observatims = 385

erberofCalmrs Upper Lewel =0

Note 1 — Any Interpolations bet:men stated milcages will be done by log-log



TERRAIN / RECIRCULATION ADJUSTED
PROGRAM ANNXOQ9  VERSION - 11/18/76 -

Florida Power & Light Conpany

St. Lucie Unit 1

Hutchinson Island, Florida

Dames and Moare Job Moz 4598 - 112

- ST. LUCIr PLANT
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" TARLE M-6
HISTORICAT, LONG TERM DEPLETED ~ (X/Q)p (Frequency corrected)

AVERAGE ANNUAL REIATIVE CONCENTRATION DEPLETED (sec/cubic meter)

Perfod of Record: 9/1/76 to 8/31/78

BASE DISTANCE IN MILES / KILOMETERS

dYage 69 of 84

AFFECTED n?smrir% . .75 1.5 1.75 2,25 2,75 3.5 3.75 4.5 4.75
SECIOR _ MILES 40 1.21 2,01 2,82 3.62 4,42 5,23 6,03 6.84 7.64
NE 0. LIE06 | 1.6E06  6.6E-07 3.8E-07 2.4E-07 1.7E-07 1.380  1.18-07  9.25-B  7.6E-0B

| NE 0. L2E-6  L7E-06  7.6E-07  43E-07  2.8E-07  19E-07  L4E-07  LIE-07 . 8.6E08  7.4E-8 |
| BE 0. 8.95-06 1.2B-06 S5.3B-07 3.08-07 2.0E-07 L.4E-07  1.0E-07 8.4E-08  6.6E-(8  5.6E-08 |
| E 0. 9.18-06  1.3B-06  5.6E-07  3.1E-07  2.1E-07  1.5E-07  LJIE07 9.1E-08  7.5E-08  6.3E-(8 |
| ESE 0. L2B-05 1.6B-06  6.9E-07 3.9E-07  2.6E-07 19807 1.4E-07 1.1E-07 8.508  6.7E-(8 |
| sE 0. L3805 20806 B.2E-07 AJEW 3B 29507  18E07  LIE0 LB 9,058 |
| SssE 0. LIE05  1.6E-06  6.3E-07  3.5E-07  2.4E-07 1.85-07  1.4B-07  1.0E-07 8.2E(8  6.8E-(8 |
| s 0. S.9E-06- 9.1E-07  3.6E-07  2.1E-07  L4E-07 LIE07 7.7E-08  6.2E-08  S.0E-08  4.1E~(8 |
| S 0. 5.4E-06  B.0E-07  3.4E-07  1.9E-07  1.3E-07 8.9E-08  6.9E-(8  S.5E-08  4.3E-08  3.6E-(8 |
| su 0. SJE-06 - 8.4E-07  34E-07. L8E-07 1.2E07  9.2E8  6.JE-08  S5.3E-08  4.6E-08 - 3.8E-08 |
| wsu 0. T.OE-06  9.6E-07  4.0E-07 2.2E-07 1.4E-07  1.06-07 8.0  6.1E-8  5.05-08  4,0E-08 |
| w 0. 73606 LIE-06  44E-07  24E-07  1.6E-07 LIE07  8.2E-08  G6.4E-8 S5.5E-08  A.4E-G8 |
| ww 0. L3B-5 19506  7.9B-07 AAE-07 2957  2.0B-07 1.6E0  1.2E-07  9.3E-G8 7.8E~08 |
| W 0. L5E-05  2.1E-06  B8.9E-07  49E-07  3.E-07 23807 L7E-07 L3E07  1.0E-07  8.5E~8 |
| ww 0. L4E-05  2.E-06 8.3E07  4.5E-07  2.9E-07 2.007 1.66-00 1.2B-07 1,007  8.6E~(8 |
| N 0. 8.JE-06 - 1.3E-06. 5.4E~07  3.0807  2.0B-07  LAE07  1.1E-07  8.9E-08  7.0E-08  5.8E-08 |
Humber of Valid Observations = 17135 Number of Calms Lower Lewel = 95

Nunber of Invalid Observations = 385

Numher of Calms Upper Lewel =0

Note 1 - Any Interpolations between stated mileages will be done by log-log

.. B, v B
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. Y TARE M7
, HISTORICAL LONG TFRM —~ (D/Q) (Frequency corrected)
TERRAIN / RECIRQULATION ADJUSTED

PROGRAM ANNXOQ® ~ VERSION ~ 11/18/76

Florida Power & Light Conpany

St. Lucie Unit 1

thitchinson Island, Florida . |
Dames and Moore Job No: " 4598 - 112

AVERAGE ANNUAL REIATIVE DEPOSITION RATE (square meter — 1)
Period of Record: 9/1/76 to 8/31/78

BASE DISTANCE IN MILES /-KIIOMETERS

Yage 70 of 84

AFFECTED Dm 5 .75 1.25 1.75 2.%5 -2.75 3.5 3.75 4.5 4.75
SECOR _ MILES 40 1.21 2,01 2.82 3.62 4,42 5.23 6.03 6.84 7.64
NE 0. 6.5E-08  9,3E-09 3.7E-09  2.IE09 1.3509 9.0E-10  6.8E-10  5.5E-10  4.3E-10  3.5E-10

| NE 0. 6.05-08 B.9E-09 3S5E-09 LIE- L2E-09 BIE-I0  5.68-10 43E10  3.3E-10  2.8E-10 |

| BE 0. 3.2E-8  4.8B-00  1.9E09  1.0E-09 6.6E-10  4.6E-10  3.2E-10  2.4E-10  L9E-10  1.5E-10 |
| E 0. 3.0E-08 - 4.6E-09 1.8E-09  9.5E-10 . 6.0E-10  4.2E-10  3.1E-10 25610  2.0E-10  1.6E-10 |
| ESE 0. 3JE-08  S.HE09 23509 1.25-09  8.0B-10 5.4E-10  3.9E-10  3.0E-10  2.28-10  1.7E-10 |
| sE 0. 6.4E-08  1.OE-08  4.0E-09  2.1E-09  LAE-09 9.JE-I0  7.2E-10  5.6E-10 -4.3E-10  3.5E-IO |
| sse 0. 6.25-B  O.5E-0  3.6E09 20600 L2E-0)  8.7E-10  6.4E-10  4OE-I0  3.9E-I0 3.1E-10 |
| s 0. 4208 7.0809  2.6E-09  LAE-09  9.5E-10  6.9E-10  4.9E-10  3.8E-10  3.0B-10  2.5E-10 |
| ssw 0. 3.4E-B  S.4E-09 22809 LIE0  7.5B-10 5.0E-10 3.7E-10  2.98-10 2.3B-10  1.8E-10 |
| su 0. 4.5E-08  7.06-09  2.6E-09  1.5E-09  9.0E-10  6.6E-10  4.6E-10  3.6E-10  3.0E-10  2.5E-IO |
| wsw 0. 53-8 7.JE-09  3.0B-09 ' 1.6E-09 1.0E-00  7.3B-10  S5.5E-10  4.E-10  3.3E-10 2.65-10 |
| w 0. 5.0608 7.5E-09  3.0B-09 1.6E-09 9.8E-10 6.7E-10  S5.0E-10  3.8E-10  3.2E-10 2,6E-10 |
| ww 0. 8.8E-8 . 1.3E-08  4.9E- 2.6809 1JE-0 LIE0 8.JE-10  6.68-10  5.1E-10 4.2E~10 |
| W 0. 8.28-08 " L.2E-08  4.JE-09  2.5B-09  L.6E-09  LIE-09 79810 5.8E-10  4.7E-10  3.8E-IO |
| nw 0. 8.25-08  1.28-08  A.6E-  2.4E09 LSE0)  LIE0D  8.IE-ID 5.98-10 : 4.8E-10  4.0E-10 |
N 0. S.E-08  7.3E-09 29809  LSE-09  9.8E-10  7.1E-I0  S5.AE-10  4.28-10  3.28-10  2.7E-10 |
tlumber of Valid Observations”™ = 17135 Humber of Calms Lower level = 95

Nurber of Invalid Observatioms = 385 Narber of Calms Upper Level = 0
Note 1 ~ Any interpolations between stated mileages will be dme by log-log

7
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APPENDIX B

Limited Aralysis Dose Assessment for Liquid Radicactive Effluents

The radfcactive 1iquid effluents for the years 1978, 1979, and 1980 were evalugted to
determine the dose contributionof the radiouclide distritution. This amlysis was performed t:o
evaluate the use of a limited dose analysis for determining environmental doses. Limiting the
dose calculation to a few selected radcuclides that contritute the mjority of the dose
provides a simplified method of determining compliance with the dose Hmits of Techndcal
Specificaitan 3.11.1.2.

Tables B-1 and B~2 present the msults of this ewaluation. Table B-1 presents the fractin
of the adult total body dose contrituted by the major radionuclides, Table B-2 presents the same
data for the adult GI-LLI dose. The adult total tody and adult GI~LLI were determined to.be the
limiting doses based an an evaluatiom of all age groups (aduit, teemager, child, and infant) and
all organs (bone, liver, kidrey, lung, and GI-LLI). As the data in the tables show, the
radionuclides Fe=59, Co-58, Co~60, Zn-65, Cs~134, and Cs=137 dominate the total body dose; the
radlonuclides, Fe=59, Co~58, Co—60, Zn-65, and Nb~95 dominate the GI-LLI dose. In.all tut cne
case (1979-fish, GI-LLI dose) these radionuclides contribute 907 or more of the total dose. If
for 1979 the fish and shelifish pathways are combined as is dme to determine the total dose, the )
contritution from these nuclides is 847 of the total GE-LLI dose. - R7

Therefore, the dose commitment due to radioactive material in liquid efflﬁents can be
reasombly estimated by limiting the dose calculation to the radionuclides, Fe-39, Co~-58, Co~-60,
Zn~65, Nb=95, Cs-134, and Cs-137,.which cumulatively contritute the majority of the total dose
calculated by using all radionuclides detected. This 1imited amlysis dose assessment method is
a sinplified calculatio that provides a reascnable evaluation of doses due to liquid radicactive

effluents and allows for an estimate of Fe-55 contritution to dose. R7 .

.

Tritium is oot included in t‘ne limited amalysis dose assessment for liquid releases because

. the potential dose resulting from.normal reactor nelwses is megligible and is wsentially

indapmdent: of radvaste system operaticn. The amoumt of tritium releases anmually is about 3)0

curies. At St. Lucie, 30 Ci/yr released to the Atlantic Ocean produces a calculated whole body

dose of 5 X 1077 mrem/yr via &1e fish and shellfish patlways. This amunts to less than 0.001%

of the design objective dose of 3 mrem/yr. Furthermore, the mlease of tritium is a function of

operating time and power level and is essentially unrelated to radwaste system operatiam.

A- The does due to Irca =55 made it necessary to change the conservatism factor from 0.8 to 0.6, -

which was dne cn Revisin 7 to the ODQY, based on early 1986 data. R7
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APPRNDIX F
METEDROLOGICAL DISPERSION FORMULAS*

Srm—

For X/Q:
X/Q= 2,032
" (uBan)p (= 2 + v Hp0)!/? ® (1)
X/Q= 2.032
@Y >, wsar)p R (2)
there C = .5 V = 207.5 ft. (63.2 meters) (u=Bar) = a mame for meterm .

1in (1) and M(2) demotes take the square root of the term in parentheses
2

in  BY(1) and BQ(2) should be a lower case sigm if this is conpared to mferences conceming
> Meteorologlcal data
X/Q vas calculated using each of the atove BQ's for each hour. The highest X/Q from I (1) or M (2) was
selected., The total integrated relative concentration at each sector and distance was then divided bty the
.total nunber of hours in the data base.

For Depleted X/Q:
(X/Q)p = (¥/Q) X (Depletimn factar of figure 2 of R.G. 1.111-Rl1)

For Deposition (D/Q):
D/Q = RDep/(2 sin [11.25] X) X (Freq. distritution)
Where:
D/Q = Ground depositin mte
X = Calculation distance
RDep = Relative ground deposition mte from Figure 6 of R.G. 1.111, R1

-

LT Tetmin correction factors given by Table t'H» were also applied to Dispersion Formulas



