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O I. INTRODUCTION

This Effluent and Waste Disposal Report is submitted as required by Techni-
cal Specification 5.6.1.B of Appendix B to the Crystal River Unit 3 Facil-
ity Operating. License No. DPR-72. The data in this report covers the
period from July 1 to December 31, 1983.

There have been no changes to the Technical Specification Requirements for
effluents and waste disposal in Appendix B, Section 2.0, of the Facility
Operating License during the period of this report.

Crystal River Unit 3 has had no significant measurable radiological impact
on the surrounding environment _ during the reporting period. This is based
on the Radiological Environmental Monitoring Program data and the doses
calculated for individuals and the - population due to effluent releases
being significantly below the levels required by 10 CFR 50, Appendix I.

The summations of gaseous and liquid effluents, solid waste shipments and
meteorological data are in accordance with the tables in Regulatory
Guide 1.21 (Rev. 1, 6/74) Appendix B.

The individual and population doses were calculated using GASPAR (for gas-
eous effluents) and LADTAP (for liquid effluents) computer codes obtained
from the Nuclear Regulatory Commission and revised to include site specific
data wherever possible. These doses are summarized in Tables I-1A and B.,

! O
The values reported for the activity of nuclides released are the actual
measured activities. If no activity for a nuclide was detected for a
quarter, the total of the lower limits of detection for all samples is
reported as "<X.XXE-X". The totals of activity released is a total of only
the nuclides that had measured activity.

1
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TABLE-I-1A-
SUMMATION OF DOSES TO INDIVIDUALS FROM
GASEOUS AND LIQUID EFFLUENT RELEASES

Third Quarter .
. .

' Beta Air Dose = 1.17E-03 (Design Objective = 2.00E+01 mrad /yr)
Gaassa Air Dose = .2.59E-05 (Design Objective = 1.00E+01 mrad /yr)

Whole Body Dose
Distance
(Mt.) and Design

Effluent Release Direction Age Group Organ Dose Objectives -

(arem/yr) (arem/yr) .
Continuous Gaseous 4.00 East Child 2.82E-05 5.00E+00-

Batch Gaseous 4.00 East Adult 4.18E-04.-

Continuous Liquid; Teen 3.81E-04- 5.00E+00
- -

Batch Liquid : Teen 3.50E-03- -

Organ Dose
Continuous Gaseous 4.00 East Child Skin 8.36E-04 1.50E+01
Batch Gaseous

.

4.00 East Each Thyroid. 4.18E-02m.
Continuous Liquid- Adult GI-LLI 1.51E-03 5.00E+00-

Batch Liquid Adult GI-LLI 4.48E-02-

'
Fousth Quarter

- Beta Air Dose = > 4.78E-04
(Design Objective = 2.00E+0 mrad /yr))Gaassa Air. Dose = 1.42E-04 (Design Objective = 1.00E+01 mrad /yr

Whole Body Dose
Continuous' Gaseous 4.00 East Child 1.01E-04 5.00E+00-

Batch Gaseous . . 4.00 East Each 0.00*-

. Continuous Liquid Adult' - 4.50E-04 5.00E+00-

Batch Liquid - Teen 1.77E-03-

Organ Dose
Continuous Gaseous 4.00 East Child Skin 3.60E-04 1.50E+01
Batch Gaseous 4.00 East Each~ 0.00*-

Continuous Liquid Adult GI-LLI 5.72E-04 5.00E+00-

Batch Liquid Adult GI-LLI '3.05E-02.-

* Fourth Quarter Batch Individual Gaseous release doses are 0.00 due to few releases
and no occurrences in the special location direction.

_- . __ _ _
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TABLE I-1B

SUP9tATION OF DOSES TO THE POPULATION
FROM GASEOUS AND LIQUID EFFLUENT RELEASES

Third Quarter

Whole Body Dose Organ Dose

Effluent Release Dose Design Objectives Organ Dose Design Objectives
_(MAN-REM /YR) (MAN-REM /YR) (MAN-REM /YR) (MAN-REM /YR)

* Continuous Gases 9.00E-04 5.00E+02 Skin 6.38E-02 5.00E+02.Batch Gaseous 2.17E-02 Thyroid 1.24E-01Continuous Liquid 2.85E-02 - GI-LLI 1.61E-01Batch Liquid 1.98E-01w -

GI-LLI 5.24E+00-

-

Fourth Quarter

Continuous Gaseous 2.99E-03 5.00E+02 Skin 1.47E-02 5.00E+02Batch Gaseous 1.85E-04 Thyroid 2.10E-03Continuous Liquid 5.70E-02 - GI-LLI 6.96E-02Batch Liquid 1.57E-01 - GI-LLI 3.54E+00 -

-

___ :_ _ ______ _ _ _ _ - - - =
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II. RELEASES OF AND DOSES FROM GASE0US EFFLUENTS

,V There are three normal methods of releasing gaseous effluents to the atmos-
3 phere: 1) continuous release via the Auxiliary Building Exhaust; 2) batch

release from the Waste Gas Decay Tanks; and 3) batch and continuous
releases from the Reactor Building purge. All three methods release to the
atmosphere from one point, the Plant Vent.

1. Regulatory Limits

y The Technical Specification limits for gaseous effluent releases are as
follows:

Specification 2.4.2

The terms used in these Specifications are as follows:

subscripts y, refers to vent releases

) 1, refers to individual noble gas nuclide

(Refer to Table 2.4-5 for the noble gas nuclides
L considered)

Qi the total noble gas release rate (C1/sec)=

IjQi sum of the individual noble gas radionuclides=

(k
_.

the average total body dose factor due to gamma emission

determined to be present by isotopic analysis

K =

(rem /yr per Ci/sec)

C
/ the average skin dose factor due to beta emissions (rem /yr=

per Ci/sec)

R the average air dose factor due to beta emissions (rad /yr=

per Ci/sec)

E the averge air dose factor due to ganina emissions (rad /yr=

per Ci/sec)

The values of K E, T4 andl are to be determined each time isotopic
analysis is required as delineated in Specification 2.4.2.J. Deter-
mine the following using the results of the noble gas radionuclide
analysis:

\ (1/QT)IjQjKjK =

(1/QT)IjQjLjL =

R (1/QT)E 41 i1 M=

(1,/QT)EiQi i4 .N N=

4

(
'

( .

- - - - - - - - - - - - -



b
where the. values of Kj, Lj, Mj and Ni are provided in Table 2.4-5 and are
site dependent gamma and beta dose factors.

(. Table 2.4-5

. GAMMA AND BETA DOSE FACTORS FOR CRYSTAL RIVER UNIT 3
'

x/Q = 1.46 x 106 sec/m3 at 1450 meters, ENE
r

Dose Factors for Vent
Ky Ljy Mjy Njyi

Total Body Skin Beta Air Gamma Air
Noble Gas rem /yr rem /yr rad /yr rad /yr
Radionuclide Ci/sec Ci/sec Ci/sec Ci/sec

Kr-83m 7.0 x 10-5 0 0.92 0.035

Kr-85m 0.80 2.1 2.9 0.84

Kr-85 0.0096 2.0 2.8 0.010

Kr-87 2.5 14 15 2.6

Kr-88 6.1 3.5 4. 3 ' 6.4

i Kr-89 2.79 15 15 0.83

Xe-131m 2.28 0.69 1.6 0.35

Xe-133m 0.22 1.5 2.2 0.29

f Xe-133 0.26 0.55 1.5 0.31

( Xe-135m 1.2 1.0 1.1 1.1

Xe-135 1.2 2.7 3.6 1.3j

Xe-137 0.12 18 19 0.12
j

Xe-138 2.4 6.0 6.9 2.5

,

'

Da 5

(

( .

.
.
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Q = The measured release rate of the radiof odines and radioactive
'

materials in particulate forms with half-lives greater than _eight6

j V days. (Ci/sec)
i

A. (1) The release rate limit of noble gases from the. site shall be such
that

2.0 (QTvEv) Il
l

and

'

O.33 (QTv (E + l III )) 11v v

(2)-The release rate limit of all radioniodines and radioactive
materials in particulate form with half-lives greater than eight
days, released to the environs as part of the gaseous wastes from<

the site shall be such that

3.5 x 104 Qy 11

B. (1) The average release rate of noble gases from the site during any
,calendar quarter shall be such that

i 13 (QTvN ) Ilv

and

6.3 (QTv5v) 11

(2) The average release rate of noble gases from the site during any
12 consecutive months shall be

25 (QTyWy) 11

N13 (QTv v) 11

(3) The average release rate per site of all radioiodines and
radioactive materials in particulate form with half-lives greater

' than eight days during any calendar quarter shall be such that

13 (3.5 x 104 Qv) 11

(4) The average release rate per site of all radioiodines and
radioactive materials in particulate form with half-lives greater
than eight days during any ' period of 12 consecutive months shall

e be that

25-(3.5x104 Qv) 11
l

1-
i

-
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,

-

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - -



- _ _ _____ _____ _ ____ - _ _

Y

allnotexeed2Ci[ reactor.

(6) The amount of iodine-131 released during any period of 12 consec-
utive months shall not exceed 4 Ci/ reactor.

C. Should any of the conditions of 2.4.2.C(1), (2) or (3) listed below
1 exist, the licensee shall make an investigation to identify the causes
of the release rates, define and initiate a program of action to re-
duce the release rates -to design objective levels listed in Sec-
tion 2.4, and report these actions to the NRC. within 30 days from the
end of the quarter during which' the releases occurred.

(1) If the average release rate of noble gases from the site during
any calendar quarter is such that

50 (QTvIIv) >l

or

N25 (QTv v) >l
j (2) If the average release rate per site of all radioiodines and ra-
'

dioactive materials in particulate form with half-lives greater
than eight days during any calendar quarter is such that

450 (3.5 x 10 Qy) >l

(3) If the amount of iodine-131 released during any calendar quarter
is greater than 0.5 Ci/ reactor.

D. During the release of gaseous wastes from the primary system waste gas
holdup system the effluent monitor for the Waste Gas Storage Tanks
shall be operated and set to. alarm and to initiate the automatic clos-
ure 'of the waste gas discharge valve prior to exceeding the limits
specified in 2.4.2.A above. The operability of each automatic isola-
tion valve listed in-Table 2.4-4 shall be demonstrated quarterly.

E. The maximum activity to be contained in one waste gas storage tank
shall not exceed 47,000 Curies (considered as Xe-133).

|

J 7 -

|
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2. Maximum Permissible Concentrations

The maximum permissible concentrations of nuclides in gaseous releases is
based on the resultant doses at the site boundary as determined from the
concentrations of nuclides at the release point. The Technical Specifica-
tions provide the equations and dose factors that relate the gaseous activ-
ity to be released to doses at the site boundary and restrictions are
placed on instantaneous, quarterly and yearly release rates. The gaseous
releases do not exceed the concentration limits specified in 10 CFR 20 and
are as low as reasonably achievable in accordance with the requirements of
10 CFR 50.

3. Measurements and Approximations of Total Radioactivity

The gaseous effluent release via the Auxiliary Building Exhaust is treated
as a continuous release subdivided into discrete periods of filter changes j
and the radioactivity measured as follows:

,

A. Fission and Activation Gases - The total activity released is deter-
mined from- the net count rate of the gaseous monitor (RMA-2G), its

f' calibration factor, and the total exhaust flow. The activity of
l radiogas is determined by the isotopic distribution of radiogas in the

analysis of the Auxiliary Building vent for that period.

B Iodines - The activity released as Iodine-131,133, and 135 is based
on the charcoal cartridge activities (RMA-21), the particulate filters
activities (RMA-2P) and the total vent flow.

C. Particulates - The activity released via particulates with half-lives
greater than eight days is determined by isotopic analysis of particu- !

late filters (RMA-2P) and the total vent flow.

D. Tritium - The activity released as tritiun is based on monthly grab
sample analysis and total vent flow.

The radioactivity released by batch releases of the Waste Gas Decay Tanks
via the Auxiliary Building Exhaust is measured as follows:

A. Fission and Activation Gases - The activity released is based on the
volume released and the activity of the individual nuclides obtained

j from an isotopic analysis of a grab sample taken prior to the release.

B. Iodines - The iodines from batch releases are included in the iodine
determination from the continuous Auxiliary Building releases.

C. Particulates - The particulates from batch releases are included in
the particulate determination. from the continuous Auxiliary BJ11 ding
release.

k D. Tritium -~ The activity released as tritium is based on a grab sample
analysis of each batch and the batch volume.

{ 8
v

.. . . .
.
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The radioactivity released by purge releases of the Reactor Buildingg
t through the Reactor Building vent is measured as follows:

A. Fission and Activation Gases - The activity released is determined
from the net count rate of the gaseous monitor (RMA-1G), the monitor
calibration factor and the total vent flow. The release of each radi-
ogas is a product of the total curies released times the fraction of
that radiogas in the isotopic analysis for that purge.

B .- Iodines - The total curies released as iodine-131, 133 and 135 was de-
) termined from the charcoal cartridge activities (RMA-11) and the par-
J ticulate filter activities (RMA-1P).

C. Particulate - The totial curies released via particulates with half-
lives greater than eight days is determined by isotopic analysis of
each purge particulate filter (RMA-1P).

D. Tritium - The total curies released as tritium is based on grab
samples taken for each purge (or the average if more than one grab
sample was taken).

Estimated errors are based on errors in counting equipment calibration,
counting statistics, vent flow rates, vent sample flow rates, nonsteady re-
lease rates, chemical yield factors and sample losses for such items as |charcoal cartridges.

|

A.
N Fission and Activation Gas Total Release as calculated from process

monitor readings and grab sample isotopics.

Monitor Statistical Error 30%
Monitor Error in Calibration 50%
Vent Flow Rate 10%

} Non-Steady Release Rate 20%
( 110%
' u

B. 1-131 Total Release as calculated from charcoal and particulate filter
activity.

i

l

Statistical Error 60%
Counting Equipment Calibration 10%
Vent Flow Rate 10%

( Vent Sample Flow Rate 10%
} Non-Steady Release Rate 10%

Losses from Charcoal Cartridge 10%

TIE

co ,o
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-(A) Particulates with half-lives greater than eight days release as calcu-C.
lated from particulate filter activities.

Statistical Error 60%\ Counting Equipment Calibration 10%
Vent Flow Rate 10%

; Vent Sample Flow Rate 10%
j Non-Steady Release Rate 10%

TOW

D. Total Tritium release as calculated from periodic grab sample analy-
ses.

Water Vapor in Sample Stream
Determination 20%

Vent Flow Rate 10%
Counting Calibration and Statistics 10%
Non-Steady Release Rate 50%

4. Batch and Unplanned Releases

The batch gaseous effluent releases may be summarized as follows:

Third Fourth
. Quarter Quarter

O Number of Batch Releases 8.00E+00 3.00E+00
Total time for all releases (minutes) 2.83E+03 1.31E+03g

Maximum time for any one release (minutes) 1.44E+03 7.85E+02
Average time for all releases (minutes) 3.53E+02 3.28E+02
Minimum time for any one release (minutes) 5.00E+00 1.00E+00

Number of Unplanned Releases 4.00E+00 2.00E+00
L Total Unplanned Activity Released (Curies) 1.19E-02 1.86E-03

The summation of gaseous effluent releases is in Table Il-1 and the summa-
tion of nuclides in gaseous effluent ground level releases is in Tablei

f II-2.
,

\

10

<
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;
: The unplanned releases for the third and fourth quarters of 1983 are
| listed below giving the date, the Nonconforming Operations Report Number,
L and the cause of. each release.
1

Date NCOR # Description

7-26-83 83-216 Possible unmonitored release from the steam '

relief valves during a plant trip.
8-5-83 83-224 Possible unmonitored release from the steam

relief valves during a plant trip.
8-22-83 83-237 Possible unmonitored release from the ' steam

relief valves during a plant trip.
8-26-83 83-242 Possible unmonitored release from the steam

relief valves during a plant trip.

10-20-83 83-289 Possible unmonitored release from the steam
relief valves during a plant trip.

11-12-83 83-324 Possible unmonitored release from the steam
relief valves during a plant trip.

8

i
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^'y TABLE 11-1
'

f
!

I

'd
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 7/1/83 - 12/31/83

'

GASE0US EFFLUENTS - SUMMATION OF ALL RELEASES

Unit Quarter Quarter E st. Total
3 4 Error %

A. Fission and Activation Gases

1. Total Release Ci 9.55E+02 3.61E+0 2 1.10 E+02

2. Average Release Rate for Period uCi/sec 1.22E+0 2 4. 71E+01

3. Percent of Technical Specification Limit % 2.19E-01 5.67E-02

B. Iodines

| 1. Total Iodine - 131 Ci 6.35E-04 8. 78E-05 1.01E+02
'

2. Average Release Rate for Period uCi/sec 8.16E-0 5 1.12E-05

3.7 Percent of Technical Specification Limit % 3.17E-0 2 4.39E-03

C. Particulates

1. Particulates with half-lives > 8 days Ci 5.86E-04 1.12E-04 1.00 E+0 2

2. Average Release Rate for Period uC1/sec 7. 53E-0 5 1.42E-05

3. Percent of Technical Specification Limit % 3.43E-03 6.46E-04

4. Gross Alpha Radioactivity C1 1.61E-07 7.67E-08

D. Tritium

1. Total Release C1 3. 29E+00 2.03E+00 9.00E+01

2. Average Release Rate for Period uC1/sec 4.23E-01 2.42E-01

3. Percent of Technical Specification Limit % N/A N/A
S

,-

' \ 12x
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. TABLE II-2

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 7/1/83 - 12/31/83

GASE0US EFFLUENTS - GROUND-LEVEL RELEASES

CONTINU0US MODE BATCH MODE

Nuclides Released Unit Quarter 3 Quarter 4 Quarter 3 Quarter 4
1. Fission gases

k rypton-85 Ci 9.14E+02 7.05E+01 <5.05E-01 2.10E+00k rypton-85m Ci <3.05E+01 <3.54E+01 <8.92E-03 <l.04E-02krypton-87 Ci <8.17E+00 <1.43E+01 <2.50E-03 <1.51E-03krypton-88 C1 <l.45E+01 2.24E-01 <5.21E-03 <3.36E-03k rypton-89 C1 <2.05E+04 <2.52E+04 <5.41E+00 <3.2 7E +00
xenon-133 C1 1.34E+01 1.99E+02 2.01E+01 6.12E+01xenon-135 C1 2.31E-01 2.35E+01 1.54E-01 9.78E-02
xenon-135m C1 2.06E+00 <2.98E+01 <6.71E-03 <1.41E-03
xenon-137 C1 5.27E+00 <5.03E+03 <7.78E-01 <5.10E-01xenon-138 C1 (8.07E+01 <l.11E+02 <2.54E-02 <1.02E-02
argon-41 Ci (6.26E+00 <l.04E+01 <l.88E-03 <8.52E-04

~

xenon-133m C1 2.47E-01 4.80E-01 2.26E-01 5.37E-01xenon-131m Ci <1.61E+02 <2.12E+02 1.21E-01 2.86E+00unidentified Ci
Total for Period Ci 9.35E+02 2.94E+02 2.06E+01 6.69E+01

Iodines

iodine-131 Ci 4.07E-06 1.16E-05 6.31E-04 7.61E-05iodine-133 Ci <6.70E-05 <8.46E-05 3.42E-04 3.31E-04iodine-135 Ci <1.24E-01 <1.64E-01 <4.55E-01 <1.02E-02Total for Period Ci 4.07E-06 1.16E-05 9.73E-04 4.08E-04

3. Particulates

strontium-89 Ci (9.46E-06 (6.60E-07 (6.62E-07 <3.71E-09strontium-90 Ci <1.22E-05 <2.59E-06 -<8.59E-07 <4.23E-09cesium-134 C1 <l.70E-06 <l.29E-06 6.16E-05 1.06E-05cesium-137 Ci 6.70E-07 <1.81E-06 1.87E-04 3.14E-05barium-lathanum 140 Ci <3.10E-06 <2.23E-06 <7.90E-06 <1.32E-06cobalt-57 Ci (3.86E-07 <l.79E-07 <2.37E-06 <3.74E-07cobalt-58 Ci 1.24E-06 3.53E-08 3.09E-06 (8.35E-07cobalt-60- Ci -<3.37E-06= 1.65E-07 <6.61E-06 <1.65E-06chromium-51 C1 (9.73E-06 (6.68E-06 <5.09E-05 <1.02E-05manganese-54 C1 <1.53E-06 <l.21E-06 <4.80E-06 (6.35E-07iron-59 Ci <4.50E-06 -<3.67E-06 <1.50E-05 <2.10E-06zinc-65 Ci <3.68E-06 <3.00E-06 <l.07E-05 <l.83E-06niobium-95 C1 <l.60E-06 2.04E-07 (4.75E-06 <l.15E-06zirconium-95 C1 (2.80E-06 <2.11E-06 <9.57E-06 <1.41E-06silver-110m Ci (2.29E-06 <2.15E-06 (8.42E-06 <l.13E-06antimony-126 C1 <1.61E-06 <1.24E-06 <4.02E-06 <8.78E-07cerium-L41 C1 2.17E-08 4.80E-08 <5.42E-06 .<9.26E-07todine-131 Ci <l.30E-06 <1.09E-06 <3.32E-04 6.92E-05Total C1 1.93E-06. 4.52E-07 5.84E-04 1.13E-04,

13-
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TABLE II-3
Doses to Individuals from Continuous Gaseous Effluent Releases

THIRD QUARTER
Beta Air Dose = 1.16E-03 mrad /yr (4.0 miles,E)

Gama Air Dose = 2.23E-05 mrad /yr (4.0 miles,E)

Whole Body Dose Organ Dose
-Distance Distance
(Mi.) and Dose (Mi.) and DosePathway Direction Age Group (mrem /yr) Direction Age Group Organ (mrem /yr)

Plume Immersion 4.00 at E Each 1.44E-05 4.00 at E Each Skin 8.22E-04Ground Contamination 4.00 at E Each 7.32E-08 4.00 at E Each Skin 8.55E-08Inhalation 4.00 at E Teen 2.60E-06 4.00 at E Teen Thyroid 2.63E-06Vegetable Consumption 4.00 at E Child 5.05E-06 4.00 at E Child Thyroid 5.98E-06-Cow Milk Consumption 4.00 at E Infant 3.04E-06 4.00 at E Infant Thyroid 2.24E-05Goat Milk Consumption 4.00 at E Infant 6.19E-06 4.00 at E Infant Thyroid 2.94E-05Meat Consumption 4.00 at E Adult 4.12E-07 4.00 at E Adult Thyroid 5.00E-07

Total 4.00 at E Child 2.82E-05 4.00 at E Child Skin 8.36E-04
%

FOURTH QUARTER
Beta Air Dose = 4.78E-04 mrad /yr (4.0 miles,E)

Gamma Air Dose = 1.42E-04 mrad /yr (4.0 miles,E)

Whole Body Dose Organ Dose
Distance Distance
(Mi.)and Dose (Mi.) and DosePathway Direction Age Group (mrem /yr) Direction Age Group Organ (mrem /yrl

Plume Imersion 4.00 at E Each 8.72E-05 4.00 at E Each Skin 3.46E-04Ground Contamination 4.00 at E Each 1.13E-09 4.00 at E Each Skin 1.36E-09Inhalation 4.00 at E Teen 2.70E-06 4.00 at E Teen Thyroid 2.88E-06Vegetable Consumption 4.00 at E Child 5.23E-06 4.00 at E Child Thyroid 7.95E-06Cow Milk Consumption 4.00 at E Infant 3.18E-06 4.00 at E Infant Thyroid 5.85E-05Goat Milk Consumption 4.00 at E Infant 6.42E-06 4.00 at E Infant Thyroid 7.28E-05Meat Consumption 4.00 at E Adult 4.24E-07 4.00 at E Adult Thyroid 6.88E-07

Total 4.00 at E Child 1.01E-04 4.00 at E Child Skin 3.60E-04
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[ TABLE II-4y

Doses to Individuals from Batch Gaseous Effluent Releases
!

. THIRD QUARTER
Beta Air Dose. = 1.07E-05 mrad /yr (4.0 miles,E)

Gamma Air. Dose = 3.64E-06. mrad /yr (4.0 miles,E).

Whole Body Dose Organ Dose
' Distance ._ Di stance

i (Mt.) and' Dose (Mi.)'and . Dose .Pathway Direction Age Group (mrem /yr) Direction Age Group Organ (mrem /yr)

Plume Innersion
. 4.00 at E Each 2.13E-06 4.00.at'E Each Skin 6.09E-06

.

i Ground Contamination .4.00 at E Each 9.63E-05 4.00 at E Each Skin 1.12E-04'! Inhalation 4.00 at E Adult 5.94E-08 4.00 at E Child Thyroid 7.36E-06Ve9etable Consumption 4.00 at.E Adult- 6.90E-05 4.00 at E Child Thyroid 9.34E-04Cow Milk Consumption 4.00 at E Adult- 6.29E-05 4.00 at E Infant Thyroid 1.89E-02
*

i Goat Milk: Consumption 4.00 at'E Adult- -1.81E-04 4.00 at E Infant Thyroid 2.27E-02Meat Consumption -4.00 at E' Adult 7.04E-06 4.00 at E Child. Thyroid 9.86E-05
-Total 4.00 at E Adult 4.18E-04 4.00~at E Each Thyroid 4.18E-02

'

' FOURTH (UARTER*
Beta Air Dose = O.00 mrac /yr (4.0 miles,E) ;

Gamma. Air. Dose = 0.00 mrad /yr (4.0 miles,E)
e-

Whole Body Dose Organ Dose
i Distance- Distance

-(Mt.) and Dose (Mi.)'and Dose
,

Pathway Direction Age Group (mrem /yr) Direction Age Group Organ (mrem /yr)
i

-Plume Immersion. 4.00 at E Each 0.00 4.00 at E Each Each 0.00 .Ground Contamination -4.00 at E Each 0.00 4.00 at E Each Each 0.00 !

h , Inhalation . 14.00 at.E Each 0.00 4.00 at E Each Each 0.00*

: Vegetable Consumption 4.00 at E Each 0.00 4.00 at E Each Each 0.00
:
-

. Cow Milk Consumption 4.00 at E EachL .0.00 4.00 at E Each Each 0.00 |
'

Goat Milk Consumption. 4.00 at E JEach' O.00 4.00 at E Each Each 0.00 ;Meat Consumption '4.00'at E Each. 0.00 4.00 at E Each Each 0.00
4

i -Total 4.00.at E Each 0.00 4.00 at E Each Each 0.00 '

L I

* Fourth Quarter Batch Individual Gaseous . release doses are 0 due to having few releases
i during the quarter and no occurrences in the special location direction. {
v

..

i
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'4 TABLE II-5
' Doses to the Population from Continuous Gaseous Effluent Releases

THIRD QUARTER

Whole Body Dose Organ Dose
Pathway (Man-Rem) Organ Dose (Man-Rem)

Plume Immersion 4.90E-04 Skin 6.34E-02
Ground Contamination 3.24E-06 Skin 3.78E-06
Inhalation 2.06E-04 Thyroid 2.08E-04
Vegetable Consumption 1.53E-04 Thyroid 1.80E-04

I Milk Consumption 2.03E-05 Thyroid 7.04E-05
Meat Consumption 2.80E-05 Thyroid 3.05E-05

Total 9.00E-04 Skin 6.38E-02

FOURTH QUARTER

Whole Body Dose Organ Dose
Pathway (Man-Rem) Organ Dose (Man-Rem)

Plume Immersion 2.73E-03 Skin 1.44E-02

O, Ground Contamination 4.16E-06 Ckin 4.90E-06
Inhalation 1.23E-04 Thyroid 1.30E-04
Vegetable Consumption 1.03E-04 Thyroid 2.07E-04
Milk Consumption 1.46E-05 Thyroid 4.37E-04
Meat Consumption 1.86E-05 Thyroid 3.40E-05

Total 2.99E-03 Skin 1.47E-02

i

16
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TABLE II-6,

Doses to the Population from Batch Gaseous Effluent Releases

THIRD QUARTER

Whole Body Dose Organ Dose
'

Pathway (Man-Rem) Organ Dose (Man-Rem)

Plume Immersion 1.31E-02 Skin 4.53E-02
Ground Contamination 6.13E-03 Skin 7.16E-03

i Inhalation 2.54E-05 Thyroid 5.91E-04
. Vegetable Consumption 8.54E-04 Thyroid 2.74E-02,

Milk Consumption 1.38E-03 Thyroid 7.41E-02
Meat Consumption 2.27E-04 Thyroid 3.10E-03

Total 2.17E-02 Thyroid 1.24E-01'
.

FOURTH QUARTER

Whole Body Dose Organ-Dose
.

.

Pathway (Man-Rem) Organ Dose (Man-Rem)

Plume Immersion 1.11E-05 Skin 4.32E-05
Ground Contamination 1.30E-04 Skin 1.52E-04
Inh',l ati on 1.07E-07 Thyroid 3.11E-06,

.. getable Consumption 4.03E-06 Thyroid 1.23E-04
Milk Consumption. 3.57E-05 Thyroid 1.79E-03

1

Meat Consumption 3.39E-06 Thyroid- 4.77E-05

Total 1.85E-04 Thyroid 2.10E-03
4

4

e

'l

1 .

^
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III. RELEASES OF AND DOSES FROM LIQUID EFFLUENTS

k There are three sources of liquid effluents released to the discharge !'
canal: 1) the Laundry and Shower Sump Tanks, 2) the Evaporator Condensate 1

Storage Tanks and 3) the Regeneration Waste Neutralization Tank. The
. Laundry and Evaporator Condensate are batch type releases made through the
plant liquid release monitor RML-2. The Regeneration Waste Tank discharges
are continuous type releases made through the plant liquid release monitor

; RML-7.

I

1. Regulatory Limits

The Technical Specification limits for liquid effluent releases are as
follows:

Specification 2.4.1

A. The instantaneous concentration of radioactive materials released
; in liquid waste effluents from all reactors at the site shall not'

exceed the values specified in 10 CFR Part 20, Appendix B,
Table II, Column 2, for unrestricted areas.

B. The cumulative release of radioactive materials in liquid waste
effluents excluding tritium and dissolved gases, shall not exceed
10 Ci/ reactor / calendar quarter.

C. The cumulative release of radioactive materials in liquid waste'
effluents excluding tritium and dissolved gases, shall not exceed
20 C1/ reactor in any 12 consecutive months.

D. During release of radioactive wastes, the effluent control moni-
tor shall be set to alarm and to initiate the automatic closure
of each waste isolation valve prior to exceeding the limits
specified in 2.4.1.A above.

E. The operability of each automatic isolation valve in the liquid
radwaste discharge lines shall be demonstrated quarterly.4

F. The equipment installed in the liquid radioactive waste system
shall be maintained and shall 'be operated to process radioactive
liquid wastes prior to their discharge when the projected cumula-
tive release could exceed 1.25 C1/ reactor / calendar qua rter,,

j excluding tritium and dissolved gases.
| G. The maximum radioactivity 'to be contained in any livid radwaste

tank that 'can be discharged directly to the environs shall not
exceed 10 Ci, excluding tritium and dissolved gases.

!
I H. If the cumulative rekase of radioactive materials in liquid'

effluents, excluding t"t lum and dissolved gases, exceeds.2.5 C1/
reactor / calendar quarte , the licensee shall make an investiga-

| tion to identify. the causes for such releases, define and

[Jh
18
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d

i >

initiate a program of action to reduce such releases to the
design objective levels listed in Section 2.4, and a report of.,

these actions shall be made to the USNRC in accordance with Sec-
tion 5.6.2.C(1).

.

2. ' Maximum Permissible Concentrations; i

i The maximum permissible. concentration values used in determining allowable
liquid -radwaste release = concentrations are taken from 10 CFR Part 20, Ap-4-

-

pendix B, Table 'II, Column 2. Release rate and dilution ratio for each- e

batch are determined by a mixed nuclide MPC calculation performed before
the release of the batch. To facilitate the measurements and calculations,
the nuclides of Column 2 which can be produced in a fission reactor have4

- been grouped - according to MPC value and type of radiation as shown in-
'

Figure III-1.
,

The : concentration of each of the 23 gamma emitting nuclides specifically ,

noted in Figure 111-1 is measured individually because of interest in that-;

j nuclide. For any of the 23 nuclides not detected in the gansna scan, the
- MDA Limit is computed from the measured data for that sample..

Only twg ~ pure beta emitters, Sr-89 and Sr-90, have MPC values less than
; 9 x 10-0 pCi/ml. _ Individual measurements are made on proportional compos-

_

- ite liquid radwaste samples to determine the Sr-89 and Sr-90 concentration
or MDA value to be applied to individual batch release calculations.

Although the MPC limit for tritium is greater than 9 x 10-6 pCi/ml, a sepa-
,

rate measurement is made for tritium. A distillation and liquid scintilla-4

4 tion counting technique is used to measure tritium concentration.

. The measured and calculated concentration values for each batch are. used to'

calculate the dilution ratio, release rate, and dilution - rate prior to
release'of each batch. Both the. concentration and release data are stored -
on a computer disc file. The disc file data is used to assure that quar-.

terly and annual release limits are not -exceeded. Bases used for the data!

of Table III-1 are as follows:o

: - A.. Fission and activation ' products - The.. total release values (not
including tritium, gases, alpha) are comprised of the sum of the indi-

Lvidual radionuclide activities-in each batch released to the discharge -
_ '

,
.

canal for the respective quarter. These values mpresent the activity -
known to . be present i n . the liquid iradwaste . effluent. Percent of
applicable limit is determined from a mixed nuclide MPC calculation.

; The average concentration for each nuclide summed over all batches is ,

divided by the corresponding individual MPC value.- The sum over all-,

nuclides of the C/MPC ratios- times 100 is the percent _of: applicable*

: limit for effluent releases ~ during the- quarter."

I-

B. Tritium -| The measured tritium concentration in- a composite sample-is
.used to -calculate the total -release and average.' diluted concentration .
: during 'each period. Average diluted concentration divided by the MPC.

~

'

'-
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y limit, 3 x 10-3 pCf/ml, is converted to percent to give the percent of
applicable limit.

C. Dissolved and entrained gases Concentrations of dissolved and-

entrained gases in liquid effluents are measured by Ge(L1) spectro-
scopy on a sample from each liquid radwaste batch. Dissolved and
entrained gases for which measured or MDA concentrations are deter-
mined include noble gases with hal f lives greater than 8 hours: ,

'

Xe-135, Xe-133m, Xe-133, and Kr-85. Iodine radionuclides in any form
are determined during the isotopic analysis for each batch, therefore
a separate analysis for possible gaseous forms is not performed
because it would not provide additional information.

A conservative release limit, the maximum sensitivity limit of
4 x 10-5 pCi/ml of each dissolved and entrained gaseous radionuclide
as specified in Table Note 5, Table 2.4-1, Environmental Technical

. Specifications, has been applied in determining the percent of
applicable limit.

3. Measurements and Approximations of Total Radioactivit_y.-

Details of the analytical procedures for liquid radwaste analysis are as
( follows:

Measurement Freouency Method
'

l. Gamma Isotopic Each Batch Ge(L1) spectrometry with on-line
computer

\ 2. Gross Beta Each Batch Liquid scintillation
3. Sr-89 Monthly Composite. Chemical separation and gas flow

proportional counting
L 4. S r-90 Monthly Composite Chemical separation and gas flow

proportional counting
5. Tritium Monthly Composite Distillation and liquid

scintillation counting
6. Alpha Monthly Composite Gas flow proportional counting
7. Dissolved Gases Each Batch Ge(L1) spectrometry with on-line

computer

Estimated -errors are based on errors in counting equipment calibration,
counting statistics, nonsteady release flow rate, chemical. yield factors,
sampling and mixing losses, and volume determinations.

A. Fission and Activation Products Total Release as calculated for each
! bM.ch.

Statistical Error at MDA 60 %
Waste Volume 10 %
Counting' Equipment Calibration 10 %
Sampling and Mixing ' 20 % ,

| 10 0 % -
'

t .
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B. Total Tritium Release as calculated from a monthly composite.

b Waste Volume 10%
Counting Equipment Calibration 10%
Sampling and Mixing 20%Wi

C. Dissolved and Entrained Gases Total Release as calculated from onebatch per month.

Statistical Error at MDA 60%
Waste Volume 10%
Counting Equipment Calibration 10%
Sampling and Mixing 20%

To'0Y
'

D. Total Gross Alpha Radioactivity Release as calculated from a monthly
composite.

Statistical Error at MDA 60%
Waste Volume- 10%
Counting Equipment Calibration 10%
Sampling and Mixing 20%

|
4. Batch and unplanned Releases

The batch liqu'id effluent releases may be summarized as follows:

Third Fourth
Quarter Quarter

Number of Batch Releases 9.10+E01- 1.55E+02
Total Time for all Releases (minutes) 7.28E+03! 9.34E+03
Maximum Time for any one Release (minutes) 2.20E+02- 2.10E+02
Average Time for all Releases (minutes) 8.00E+01 6.00E+01
Minimum time for any one Release (minutes) 1.00E+01 3.00E+00
Average dilution flow of Units 1, 2, and 3

during all Releases (liters / minutes) 1.20E+08 1.31E+08Number of Unplanned Releases 0.00E+00 0.00E+00
Total Unplanned Activity Releases (Curie) 0.00E+00 0.00E+00'

The summation of liquid effluent releases is in Table III-1 and the summa-
. tion of nuclides in liquid effluent releases is in Table III-2. 'These re-
, leases are based on the dilution of the radioactive liquid effluent by the
condenser cooling and nuclear services water of Unit -3.

(~N
L) 21-
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The doses to individuals from liquid-effluent releases are in Table III-3
I' . and the - doses to the population. from liquid effluent releases are in

Table 111-4. These doses are based on the dilution of the radioactive
. liquid effluents by the condenser cooling water of Units 1, 2, and 3.

- There were no unplanned releases for. the third and- fourth quarters of 1983. ;/
.
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Figure III-1

O
. METHODS OF MEETING 10 CFR 20, APPENDIX B, TABLE II, COLUMN 2 MPC LIMITS

e

MPC RANGE GAMMA-RAY BETA ALPHA
; (pCi/ml)- EMITTERS EMITTERS EMITTERS

I-131, 1-132. I-133 Sr-89, Sr-90

I-135, C s-134 (SeparationandGas
<9 x 10-6 Flow Counting)

(Ge(L1) Gamma-Ray
Spectroscopy) Allc

(Gas Flow
Counting
Sengitivity
10-' pCi/ml as

Pu-239)

Ba-La-140, Na-24, Cu-64 Tritium

Co-60 Fe-59, Zn-65 (Distallation and
LiquidScintgilation>9 x 10-6 Ag-110m, Mn-54, Co-58 Counting 10- pCi/ml)

Zr-Nb-95, Cs-Ba-137

As-76, F-18 Cr-51 All others
j No-239, Ce-141 (Liquid Scin

Counting 10 gillation/ pCi/ml
as Cs-137)Mo-Tc-99, Ce-Pr-144

(Ge(L1) Gama-Ray
Spectroscopy)

,
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,- TABLE III-1

\,s/
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 7/1/83 - 12/31/83

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

Unit Quarter Quarter Est. Total
3 4 Error %

A. Fission and Activation Products

1. Total Release (not including tritium,
gases, alpha) Ci 4.14E-0 2 1.68E-02 1.00E+02

2. Average diluted concentration during
period uCi/ml 5.60 E-08 2. 73E-08

3. Percent of applicable limit % 9.20 E-01 2.43E-01

B. Tritium

f 1. Total Release, Batch Mode Ci 4. 85E+01 8.20 E+01 4.00 E+01

2. Average diluted concentration during
pe riod uCi/ml 6. 57E-0 5 1. 33E-04

3. Pe cent of applicable limit % 2.19E+00 4.45E400

4 Total release, Continuous ' lode Ci 1. 53E-01 3. 92E-02 4.00E+01

C. Dissolved and entrained gases

| 1. Total release Ci 1.02E-01 1.30 E+00 1.00 E+0 2

2. Average diluted concentration during
period, Batch Mode uCi/ml 1. 38E-0 7 2.12E-06

3. Percent of applicable limit, Batch Mode % 3.45E-01 5.30E+00

D. Gross alpha radioactivity

1. Total release Ci 3.02E-04 8.95E-06 1.00E+02

E. Volume of Waste released (prior to dilution)

1. Batch and Continuous Modes liters 2.81E40 7 1.67E+0 7 1.00 E+01

F. Volume of dilution water used during period

1. Batch and Continuous Modes liters 7.11E+08 5. 98E+08 1.00 E+01

7- )( 24v



TABLE III-2

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 7/1/83 - 12/31/83
,.,
/ ) LIQUID EFFLUENTS('~'/

CONTINU0US MODE BATCH MODE

Nuclides Released Unit Quarter 3 Quarter 4 Quarter 3 Quarter 4
strontium-89 Ci <4.55E-05 <2.82E-05 7.91E-05 8.30E-05strontium-90 Ci <4.73E-05 7.70E-05 2.96E-05 1.71E-05-

cesium-134 Ci 1.57E-04 3.32E-06 1.68E-03 1.01E-03
cesium-137 Ci 1.23E-03 7.73E-06 1.90E-03 1.48E-03iodine-131 Ci <4.64E-04 4.30E-06 7.33E-04 1.59E-04cobalt-58 Ci 6.13E-04 4.29E-05 9.31E-03 4.81E-03cobalt-60 Ci 8.34E-04 1.72E-04 1.07E-02 3.72E-03iron-59 Ci <1.11E-03 <5.92E-04 6.47E-06 3.26E-04zinc-65 Ci <9.10E-04 <4.24E-04 <2.68E-04 3.12E-06manganese-54 Ci <4.43E-04 8.43E-06 5.43E-04 2.57E-04
chromium-51 Ci" 4.92E-05 5.00E-05 <1.18E-03 9.12E-06zirconium-niobium-95 Ci 4.43E-05 3.81E-06 2.03E-06 2.98E-04molybdenum-99 Ci <3.52E-03 <1.39E-03 <9.19E-04 1.52E-05technetium-99m Ci <3.74E-04 <1.58E-04 1.42E-04 <1.39E-04barium-lanthanum-140 Ci <1.42E-03 <6.19E-04 9.59E-04 5.11E-04cerium-141 Ci <6.99E-04 <3.22E-04 <2.46E-04 9.68E-07antimony-1?6 Ci 3.12E-06 2.34E-06sodium-24 Ci <5.21E-04 <2.64E-04 <7.05E-05 1.56E-06copper-64 Ci <1.03E-01 <5.40E-02 9.80E-04 3.13E-05iodine-135 Ci <1.63E-03 <8.08E-04 4.76E-06 2.22E-06ilver-110m Ci <6.24E-04 <2.99E-04 2.86E-03 2.17E-03odine-132 Ci <5.05E-04 <2.42E-04 <1.07E-04 9.33E-07arsenic-76 Ci <S.32E-04 <3.91E-04 <2.82E-04 <2.28E-04iodine-133 Ci 6.14E-06 3.75E-06 1.14E-04 1.66E-05neptunium-239 Ci <2.62E-03 <1.09E-03 <7.95E-04 8.27E-06

, cerium-144 Ci <2.94E-03 <1.30E-03 7.22E-05 9.35E-04zirconium-niobium-97 Ci 7.96E-07 3.32E-07cesium-136 C1 1.01E-04 1.20E-05cobalt-57 Ci 2.94E-05 2.63E-06
'

tungsten-187 Ci 2.54E-05 4.80E-05
3 ruthenium-103 Ci 1.27E-05 1.70E-06
/ antimony-125 Ci 3.23E-05 7.35E-03 4.10E-04antimony-124 Ci 3.62E-04 5.15E-05unidentified Ci E E E E. . . .

Total for period
(above) Ci 3.01E-03 3.75E-04 3.84E-02 1.64E-02

,,

v
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TABLE III-2 (Continued)
IEFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 7/1/83 - 12/31/83,

- %

LIQUID EFFLUENTS
'

CONTINU0US MODE BATCH MODE
,

Dissolved & Entrained Unit Quarter 3 Quarter 4 Quarter 3 Quarter 4
Gases

xenon-133 C1 2.47E-05 7.39E-04 7.80E-02 1.26E+00
xenon-135 Ci 2.41E-05 8.99E-05 1.07E-02 2.98E-02
xenon 133m Ci <3.51E-03 <1.54E-03 2.98E-03 1.50E-02
krypton-85 Ci <1.4 9E-01 <6.08E-02 1.04E-02 <3.82E-02
krypton-85m Ci <4.35E-04 <1.98E-04 <1.31E-04 7.92E-05
xenon-131m C1 <1.81E-02 <7.94E-03 <6.30E-03 9.34E-05

(

>

,

|
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TABLE III-3m
Doses to Individuals from Liquid Effluent Releases

THIRD QUARTER - CONTINU0US RELEASES

Whole Body Dose Organ Dose
Dose Dose

Pathway Age Group (mrem /yr) Age Group Organ (mrem /yr)
)

Fish Adult 1.67E-04 Adult GI-LLI 1.11E-03
Invertebrates Adult 6.33E-05 Adult GI-LLI 3.58E-04
Shoreline Use Teen 2.29E-04 Teen Skin 2.68E-04

Total Teen 3.81E-04 Adult GI-LLI 1.51E-03

FOURTH QUARTER - CONTINU0US RELEASES

Whole Body Dose Organ Dose
Dose Dose

Pathway Age Group (mrem /yr) Age Group Organ (mrem /yr)

Fish Adult 3.36E-04 Adult GI-LLI 4.27E-04
Invertebrates Adult 1.09E-04 Adult GI-LLI 1.41E-04
Shoreline Use Teen 2.57E-05 Teen Skin 3.02E-05

Total Adult 4.50E-04 Adult GI-LLI 5.72E-04

THIRD QUARTER - BATCH RELEASES

Whole Body Dose Organ Dose
Dose DosePathway Age Group (mrem /yr) Age Group Organ (mrem /yr)

Fish Adult 9.88E-04 Adult- 'GI-LLI 3.40E-02Invertebrates Adult 7.11E-04 Teen GI-LLI 7.33E-03
Shoreline Use Teen 2.15E-03 Teen Skin 2.53E-03

Total Teen 3.50E-03 Adult GI-LLI 4.48E-02

FOURTH QUARTER - BATCH RELEASES

Whole Body Dose Organ Dose
Dose Dose

Pathway -Age Group (mrem /yr) Age Group Organ (mrem /yr) -

Fish Adult 8.62E-04 Adult GI-LLI 2.25E-02'Invertebrates Adult 5.41E-04 Adult GI-LLI- 7.81E-03
Shoreline Use Teen 7.62E-04 Teen Skin 8.94E-04

Total Teen 1.77E-03 Adult GI-LLI 3.05E-02

27
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TABLE III-4
Doses.to the Population from Liquid Effluent Releases {-;

\ THIRD QUARTER - CONTINUOUS RELEASES
Whole Body Dose Organ Dose

Pathway (Man-Rem) Or an Dose (Man-Rem)
Sport Fish 2.44E-02 G -LL 1.45E-01
Commercial Fish 2.51E-05 GI-LLI 1.42E-04
Sport. Invertebrate 2.99E-03 GI-LLI 1.43E-02
Commercial Invertebrate 2.15E-05 GI-LLI 1.03E-04
Shoreline Use 1.02E-03 Skin 1.20E-03
Swimming 3.35E-06 Thyroid 3.35E-06
Boating 3.35E-06 Thyroid 3.35E-06

-Total 2.85E-02 GI-LLI 1.61E-01
|

FOURTH QUARTER - CONTINU0US RELEASES
Whole Body Dose Organ Dose

Pathway (Man-Rem) Organ Dose (Man-Rem)
Sport Fish 5.19E-02 GI-LLI 6.35E-02
Commercial Fish 5.35E-05 GI-LLI 6.48E-05

-Sport Invertebrate 4.87E-03 GI-LLI 5.89E-03
Commercial Invertebrate 3.51E-05 GI-LLI 4.24E-05
Shoreline Use 1.15E-04 Skin 1.35E-04
Swimming 4.27E-07. Thyroid 4.27E-07
Boating. 4.27E-07 Thyroid 4.27E-07

Total 5.70E-02 GI-LLI 6.96E-02
''

THIRD QUARTER - BATCH RELEASES
s . Whole Body Dose Organ Dose

Pathway (Man-Rem? Or an Dose (Man-Rem)Sport Fish . 1.53E-0:, G- 4.83E+00
Commercial Fish 1.57E-04 GI-LLI 4.87E-03
Sport Invertebrate 3.50E-02 GI-LLI 4.07E-01
Commercial Invertebrate 2.51E-04 GI-LLI 2.91E-03
Shoreline Use -9.65E-03 Skin 1.13E-02
Swimming 5.19E-05- Thyroid 5.19E-05
Boating 5.19E-05 Thyroid 5.19E-05

Total 1.98E-01 GI-LLI- 5.24E+00

FOURTH QUARTER - BATCH-RELEASES
Whole Body Dose Organ Dose.

Pathway: (Man-Rem) . Or an Dose (Man-Rem)Sport Fish 1.29E-01 G-L .3.22E+00
. Commercial Fish. 1.32E-04 GI-LLI 3.2SE-03. Sport Invertebrate 2.39E-02 .GI-LLI 3.12E-01
Commercial. Invertebrate -1.69E-04~ GI-LLI 2.21E-03-
Shoreline Use 3.41E-03 Skin -4.01E-03
Swimming 2.09E-05 Thyroid 2.09E-05
Boating' 12.09E-05 Thyroid 2.09E-05

Total 1.57E-01 GI-LLI 3.54E+00
'

~
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IV. SOLID WASTE SHIPMENTS.

y Solid waste shipments from the plant may include irradia:ed fuel, solidi-
fled -liquid waste and compressed solid waste.

) 1. Regulatory Limits

The Technical Specifications for solid waste shipment are as follows:

Specification 2.4.3

A. The total curie quantity and principle radionuclide composition
shall be determined by measurement or estimates for all radioac-
tive solid waste shipped offsite.

B. Reports of the radioactive solid waste shipments, volumes, prin-
ciple radionuclides, and total curie quantity, shall be submitted
in accordance with Section 5.6.1.

The summation of solid waste 'and irradiated fuel shipments is presented in
Table IV-1.

.

.-

i

[
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. TABLE IV-1
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 7/1/83 - 12/31/83

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Non irradiated fuel)

Second
1. Type of waste Unit 6-month Est. Total

period Error, %

a. Spent resins, filter sludges, evaporator m3 1.31E+2
bottoms, etc. Ci 5.06E+2 2.00E+1

h _

b. Dry compressible waste, contaminated m3 1.58E+2
equip, etc. Ci 5.96E+0 5.00E+1<

c. Irradiated components, control m3 0.00E+0
'

rods, etc. Ci 0.00E+0 0.00E+0

d. Other (describe) m3 E+.

Ci E+ E+. .

2. - Estimate of major nuclide composition (by' type of waste)

a. Cs-134 % 1.77E+1
Cs-137 % 3.85E+1
Co-58 % 2.04E+1
Co-60 % 5.20E+0
Ag-110m % 1.00E+0
Cr-51 % 7.98E-1
I-131 % 7.20E+0

b. Cs-134 % 3.25E+0
Cs-137 % 7.90E+0
Co-58 % 6.23E+1
Co-60 % 5.28E+0
Cr-51 % 6.52E+0
Nb-95 % 3.90E+0
Nb-97 % 1.79E+0j
Mn-54 % 1.74E-1

3. Solid. Waste Disposition
Number of Shipments Mode of Transportation -Destination

28 Transport Truck - Chem-Nuclear Systems, .Inc. .
Exclusive Use Vehicle Barnwell, SC

B. -IRRADIATED FUEL SHIPMENTS (Disposition)
Number of Shipments Mode of Transportation Destination

None NA .NR

} 30
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^ V METEOROLOGICAL DATA
s

The meteorological data at 33 feet (10 meters) is summarized in Tables V-1,
{

V-2, V-3, and V-4 .

The classification of atmosphere stability is as follows:

~ Stability Pasquill Temperature change
Classification Categories with height (*C/100m)

Extremely unstable A <-1.9
Moderately unstable B >-1.9 to <-1.7
Slightly unstable C T-1.7 to <-1.5
Neutral D >-1. 5 t o <-0. 5 .

-

Slightly stable . E T-0.5 to < 1.5 |

Moderately stable F _T 1. 5 t o < 4.0-

Extremely stable G > 4.0
,

,

The data recovery rates are:

Third Quarter ...... 34%
Fourth Quarter ..... 55%

The meteorological data for this period was manually recovered from strip
charts except for the last two months of the year.

The new meteorological tower and data recovery unit should improve the
). historical data- recovery rate significantly.

/

31

_ _ _ _ - _ _ _ _ _ - _ _ _ - _ _ _ _ _ - _



. . . . . . _ . _ . . _. _ _. - . _ _ _ _ _ . . _ _ . . _ _ . _ _ . . _ _ _ _ _ _ _ . . . .

TARLF V-1

. FL0kIua POWER CURPORATION
\

HOOOb AT EACH nTND SPEED AND DIRtCTION
4

PERIOD OF REr0R0 JllLY 1,1983 THROUGH SEPTEMeER 30, 10 it- t
s

STabfLITY CLADS -A '

!
ELEVA110N 33 F1-

'- WINu WIND SPEED (MPH).

DIR 1-3 4-7 8-12 13-18 19-24 24+ TOTAL
.... --.- ---- ---- ---- ---- ---- --- .-,

N- 0 u o 0 0 0 0

NNE 0 1 1 0 0 v P

NE O 1 4 0 0 0 5

ENE 5 6 7 0 0 0 18

F 10 .10 15 0 0 'O 35
I

ESF o 7 4 0 0 0 10

SL 5 3 3 0 0 0 11

SSF 5 9 4 0 0 0 18
:

S 6 5 0 0 0 0 11

S5N 5 15 2 1 0 0 23

i SA 5 31 tu o 0 0- 46

f W5W 6 12 6 0 0 0 26

W 2 6 S 0 0 0 13

WNW I 11- 12 0 0 0 24 - ;
.

Na 1 7 5 1 0 0 14

NNW 2 1 0 0 0 0 3
i

TOTAL 61 125 80 2 0 u 208

PEA 10DS OF CALM fitnbRS) 14-

O1
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TARLF V1

FLORIDA POWER CORP 0kATION

HOURS AT FACH WTh0 SPELD AuD DIRECTTON

PERIOD OF.RtCURO - JULY 1,1983 THROUGH SEPTE4eER 30, 1963

SIABILTTY CLASS -6

ELEVAITON 33 FT..

WINO WIND SPEED (MPH) I

DIR 1-3 4-7- 8-12 13-18 19 24 24+ TOTAL
.... .... .... .... .... .... .... .....

N O u u O U U 0

NNE o 0 1 0 0 0 1

NE O 1 2 0 0 0 3

.FnE 1 1 4 0 0 0 6

E o 1 .4 0 0 0 5 [

ESF 0 1 4 0 0 0 5

SE O 1 0 o o u 1

SSF 0 0 1 1 0 0 P

S 1 0 1 0 0 0 P

\ SdW 1 O u 0 0 0 1

SW 3 3 0 0 0 0 6

WSW 3 1 0 0 0 0- a

W 0 2 1 0 0 0 3

WNW- 1 1 1 0 0 0 3

NW D 0 0 u O O O

NNW- 0 0 o 0 0- 0 0

TOTAL lu 12 19 1 0 0 47;

,

, PtR100S OF CALM- ( H 0 d R 51. . - 2
!
:
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TARLF V-1

FLORIDA AUWto CuGPORATIO'J

-HnURS AT FACn e1T un 9 PEED AWO DIRECITON |

PERIOD OF RECURU . J tlL Y 1,19R3 THWOUGH SFPTEMBEk 30, 19o3

:

STABILITY CLAS9 -C

FLEv'ATTON 33 FI,-

WIND WINu SPEED (MPH) |DlR 1-3 4-7 A-12 13-16 19 24 24+ TOTAL
;.... ..... .... .... .... .... .... .....

N O O u u O o 0

NNF u u u O O O O

NL 0 0 1 1 0 0 2

i
EAF u 2 0 0 0 o D

,

t

-E O 2 1 1 0 0 a |

EbE- 0 0 3 0 0 0 3

SE O 1 1 1 0 .v 3

SSF u o 0 1 0 -u 1

i
S O O O O O 0 0

1 -! SSW u b o 0 V u o

SW l 0 0 0 0 0 1

WSW 2 0- 0 0 0 0 2

W 0 1 0 0 0- 0 1

WNW D o 0 .0- 0 0 0

Nn 0- 1 0 0 0 0 1

NNW u o o u o 'O O

TOTAL 3 7 6 4 0 0 20
'

1

'

P E R 10 U S -- O f- CALM'fHOURS) 1-

|
~I

).
, .
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TAALE V-1

FL0if f D A PUWdR CORPORATTON

HOURS AT FACH WIND SPEED A r4 D DIRE C T IU'J

PERIGO'OF REcuRD - JULY 1,19A3 THROUGH 5EPTEMeEh 30, 1983

STABILITY CLAaS _D

ELEVATION 3T FT.-

WINO WIND SPEED (MPH)
DIR 1-3 4-7 8-12 13-16 14-24 24+ TOTAL
____ ____ ____ ____ ____ ____ ____ _____

'

N O u u u o o n

NNE O 1 7 0 0 0 8

NE 1 o 6 0 0 0 17

E4E 2 to 9 1 0 0 2P

F 8 19 ?? 1 0 0 d5

ESE 1 6 7 2 1 0 17

Sti 4 4 14 I O O 24
SSE 1 t o- 7 2 0 0 20

i
S 3 9 S 0 0 0 17

SSW 4 10 3 0 0 u 17

SW 2 o 2 1 0 0 11

W5W 0 o 2 0 0 0 8

W 3 3 o 0 0 v 6i

. WNW 1 3 3 0 0 0 7

| Nn 0 5 3 2- 0 0 10

NNW 1 0 0 0 0 o 1

TOTAL 31 100 47 to 1 0 P49
;
'
,

PEP 100s nF CALM fHnURS) 4-

35
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TAALE V-1

FLOHTDA PuwEP CODPORATIUfJ

t_ HOUD5 AT FArn WInn SPEtn ann DIRECTION

PERIOD OF'RECORO - JilLY 1,1983 THROUGH SEPTEMoER 30, 1063

' STAB 7LITY CLASS E-

ELFVATIUPt 33 FT.-

WIND- WIND SPEF0 (MPH)
010 1-3 4-7 8-12 13-18 19-P4 24+ TOTAL
.... .... .... __.. .... .... .... ---..

N O o 0 0 0 0 0

NhF 0 0 v 0 0 v o
|

NE O 4 0 0 0 0 a

ENF- 3 3 2 0 0 0 A

E 3 5 0 0 0 0 A

I

ESE 4 2 1 0 0 0 7

( SE 1 3 u O ^0 0 a

SSE 1 13 1 0 0 0 15
i

S 2 10 0 0 0 u 17

I S5W 2 3 1 0 0 .0- 6

SW 3 2 0 0 0 u 5

) W5W .1 2 2 0 0 0 5

+ W 0 0 1 0 0 0 1

WhW 0~ 1 0 1 0 0 ?

.Nh 0 0 0 2 0 0 P

Nhw 0 3 0 0 0 0 3

TOTAL- 20 51 o 3 0 0 82

PtRinOS OF CALM (HOUPb) 4-

-

36.
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TARLF V-1,

~
i
i FL0nIDA PuWLR CORPORATTuN

HOURS AT FACn *IND SPEED AivD DIRECTION

PERIOD OF RECORD - JllLY 1,19a3 T HR00Gri SEPTEMBER 30, 1463
1

STABILTTY CLASS -F
:

i
1

j ELEVAIION 31 FT,.

; WIND WIND SPEED (MPH)'

DIR 1-3 4-7 A-12 13-18 19-74 24+ TOTAL
.... .... .... .... .... .... .... .....

N u u o u u u o

NNE O O O O O O O '

I
i NE O 1 0 0 0 0 1
i

ENF 1 4 0 0 0 0 5

E 5 5 0 0 0 u 10

FSE 10 2 0 0 0 0 1P

ME 4 2 o o 0 'O 6

SdE o 4 v 0 0 0 a

S 3 1 0 0 0 o a

SbW 7 6 0 0 0 u 13 i

4

SW D 0 0 0 0 0 0
|

W3W 1 0 0 0 0 0 1 i

W 0 0 0 0 u u o

WNW 0 0 u 0 0 0 0

Nn 0 0 0 u 0 0 0

:NWW 0 0 0 0 0 v n

TOTAL -31 25 0 0 0 0 56
i

PERInDS nF C4LM (HnuRS) 5-
,

I
L-
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TARLF V-1,

1

i

FLORIDA POWER CORPORATION

HouRd AT EACH W iliD SPEED a.9 DIREclTUN
f

~

PERIGO OF RECORD - JULY 1,1983 THROUGH bFPTEMBER 30, 1963
!

| STABILITY Clads -G
t

; ELEVATIUN 31 FI.-

i

| WIND WIND SPEED (MPH)
j. DIR 1-3 4-7 4-12 13-18 19-24 24+ TOTAL
i ---- ---- ---- ---- ---- ---- ---- -----

N U U U U U u o

NNE o o o 0 0 0 0

,
NE O O 0 0 0 0 0

L

E.45 1 6 o u 0 0 1

)'
i E o o 1 0 0 0 7

| ESE u 1 1 1 0 0 3
1

96 1 0 1 0 0 0 P

SSF 1 1 0 1 0 u 1

s S o 2 2 0 0 0 a

SSW 6 1 1 0 0 0 P

Sn 0 4 2 0 0 0 6

WSW 0 1 0 1 0 0 7
4

W 0 0 0 0 0 0 0.

WNW G 0 u 0 0 0- 0

NA 0 0 0 0 0 0 0
!

NWW G G -0 0 0 0 n

TOTAL 9 to 6 3 0 'O 3n

DERIOUS OF CALM fHnuPS) 1-

\
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TA5ILF V-P

FLORTOA POWER CUDPnet & T T O'J

r10 urb AT FACri nihn SPEED Ann DIRLCTTON'

PER100 Ur RECURO - JtfLY 1, lo 3 TrtRollGH SEDTENBER 10, 1983 8 A ICri RFLEASLo

f SIASTLITY CLASS A-

,

ELFVATTUM 33 Ff.-

WIND WIND SPEF0 (MPH)
} DIR 1-3 4-7 8-12 13-18 10 24 24+ TOTAL

.... .... .... .... .... .... .... .....

/ N u o u o u 0 0

Nt4F U u o u 0 u O

NE 0 0 0 0 0 u o

ENE 6 o u o o u o

E I u u 0 0 0 1
i

ESE- 1 0 v 0 0 0 1

1 SE 1 0 0 0 0 u 1

SbF 1 0 0 0 0 0 1
4

'S 0 o u 0 u u o

SSW 1 1 0 0 0 u P

Sh o 2 2 o o u a

WSW u o 0 u o o 0

W 0 0 0 0 0 0 0.

WNW. 0 0 0 0 0 0 0

NW 0 1 0 0 0 0 1

NNW -0 0 0 0 0 0' 0

TOTAL S 4 2 0 0 ~0 11

PER1005 0F CALM (HOURS) 2--

'39
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|

TA#LE V-P
l

FL0kTua POWER CORPORA 1 TON

MOUR5 AT FACH WIND SPFLD Ai4D DIRLCITU'l
I

PERIOD OF REcuRD - JllLY 1, 1983 THoollbH SEPTERRER Tu, 1983 HA1Cn k E L F t. S L

STABILIlY CLASS -b

ELEVAITUN 33 FT.
'

.

l WIND WINO. SPEED (MPH)
| DIR 1-3 4-7 8-12 13-16 19-24 24+ TOTAL

.... .... ....- .... .... .... .... .....

N O u o U u y 0
|

n NNF u o 0 0 0 0 0

NE O O O O O O O

Fe4E O o u O u u o.

E o 0 0 0 0 0 0

ESF u u u 0 0 o o
,

\ SE u O O O O O O; ,

SSF 0 0- u o 0 0 0

*S 0 0 0 0 0- 0 0

) SSW 0 0 o u o 0 0

Sn 6 u O O O O o

W5W u u 'u O O O o
s

W 0 1 1. 0 0 0 ?

WNW 0 0 'O O O u 0

Nn 0 0 0 0 0 0 0

NNW 0 0 0 0 0 0 0

TOTAL O 1 1 u O O P
'

P R100S OF CALM fHOURS)t 0-

40
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li TARLF V-? '

i

FLONIDA POWER CORP 0dATION

nouPS AT EACH AinD SPEED aND DIREC1 ION

. PERIOD UF RLCURO - JllLY 1, 19d3 THRQljGH SEPTEMBER 30, 1993 BATCH RELFASE

STABILITY CLASS -C

ELEVAITON 33 F1,-

WINu WINO.bPEED (MPH)
DIR 13 4-7 A-12 13-18 19-?4 24t TOTAL
..-- .... .... .--. .... .... ---- -----

N 0 o u o u b o

NNE' O O u o 0 u o

NE u O u O O' b 0
;

-ENE u u u o 0 u o

E O O O O O O O

ESE 0 o u 0 o u. O

SL 0 0 0 0 0 u o

SSF 0 0 0 0 0 0 0

S 0 0 0 0 0 0 0

SSW 6 u 0 0 0 0 0

SW 0 0 0 0 0 0 0

'WSW G G 0 0. O u O.

,

W D 0 0 0- 0 0 0
'

WNW D U 0 0 U U 0^

Nw 0 1 0' O O O- 1 i

NNW 0 0' 'u O O 0 0 '

TOTAL' O l' O O O O 1

1

PERIODS OF CALM (HOURS) - 0

!

l
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|~ T A 58Lr V-P
'

.

| FLONIDA power ruRPORATTON
:

| NOURS AT FACn nTaD SPEED 4ND DIRLCTION

PERInu OF RttuRO - JilLY 1, 1963 THROUGH SEPTEMRER 30, 1983 BATCH AELEASE

i
! STABILITY CLASS D-

ELEvATTON 33 F1..

WINO WINO. SPEED (MPH)
DIR 1-3 4-7 A-12 13-18 14-24 24+ TUTAL;
.... .... .... .... .... .... .-.. .....

i

i
N O u 0 0 0 0 0;

NNF 0 0 0 0 0 0 0
t

NE O O O O O O O
|

j. E.9 F u 1 0 0 0 0 1

F 2 0 0 0 0 0 ?
,

ESF 0 0 0 0 0 0 0

i SL 0 0 0 0 0 0 0

SSE O u o 0 0 0 0

|
.

t S u u u 0 0 0 0
f

SSW 6 0 u ~0 0 0 0

Sn 0 0 0 0 0- 0 0

5. WSF G 0 0 0 0 0 0

W 0. O U 0 0 0 0

WNW D 2 0 0 0' 0 P

i NA 0 0 U u O- 0 0
Y

NNW 1 O o b 0 0: 1

i TOTAL -3 3 0 0 0 0 '6

'

i' PERinUS OF-CALM IHOUR5) - u

;

6
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TARLF V-P

( FLORIDA POWER CORPORATION,

NOURb AT FACH nihD SPEED Ann DIREC1 TON

PERIDu 0F #ECORu - JULY 1, 1963 THROUGH SEPTEMPER 30, 1983 BATCH kFLFASE,,

; STABILITY CLASS -E
I

FLFVATTON 31 FI,-

j WINO WIND SPEED (MPH)
; DIR- 1-3 4-7 A-12 13-16 10-24 24+- TOTAL*

.-.- ---- ---- ---- ---- ---- ---- -----

N O 0 0 u O u O

; NNE O O O O O o 0
-

NE 0 v 0 0 0 0 0

E6E O o u o 0 0 0.

F 0 1 0 0 0 0 1

si
; ,' E6E o o u o 0 0 0

.

l SE O 0 0 0 0 v 0

-SSF o 0 u u u v. n.

;

| S 0 0 0 0 0 0 o

j_ SSW u o u O O O O

i

j Sn 0 6 0 0 0 0 0
.1

i WSW 1 e u u O O 1

i
I -W u O O O - 0 0 0
i

j WNW 0 0 0 - 0 . 0 0 0
:

j~ Nn. 0 0 0 0 0 0 0

NhW- 0 0 u 0 0' O O

TOTAL 1 1 0 0 0 0 2 l
1

i

PERIGOS OF CALM (h00PS)< 0--

I

i

|

|
<
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TARLF V-7

FLORTOA POWEP CORPONAlIO*1

HnURb AT F A c ri nth 0 SPEED AND DIRECllOiJ

PEP 100 0F REh0PD.- J IJL Y 1, 14e3 TH90HGH SEPTEMBE R 30, 1983 BATCH AFLEASE

) STABILITY CLASS -F

ELFVAlION 33 F1,.

Wit'D WIND SPEED (MPH)
DIP 1-3 4-7 A-12 13-16 10-P4 24+ TOTAL
.... .... .... .... .... .... .... .....

N o u 0 0 0 0 0

NNE O u O O O 0 0

NE 6 0 0 0 0 u o

EcdE o e u o o u n

E 1 u O O O u 1

% ESE u. O u o 0 0 0

'

Sti 0 o u 0' O O O

SSF 0 0 0 0 0 0 0

S 0. 0 0 0 0 0 n

SbW u O o 'O O u O

Sn 0 0 0 0 0 0 0

f _

-0 0 u u D. u oWSW

'
'W 0 0 C. 0 0 0 0

WhW 0 0: 0 0 0 '. 0 0

.NW G 0 'O 0 0 o .0

N N k' O u o u O u o
,

| TOTAL 1 0 0 -0 0 0 1

PLPIOUS OF: CALM fHOURS1 0-

!. -44
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TARLF V-P

FLONTDA POWER COPP0HATION

nouPb AT FACn nIND St)EED aHD-DIPLCTIu9
, _

PER100 UF DECURD - JilLY 1, 1963 THROUGH SEPTEMBER 3b, 1984 6ATCH HFLEASE

SiauTLITY CLASS -6

ELFvalION 31 FT.-

WIND WINO SPEED (MPH)
Dip 1-3 4-7 A-12- 13-16 19-24 24+ TOTAL

;.... .... .... .... .... .... .... .....

N O o u u o u o

NNE O 0 0 0 0 0 0

l NE o 0 u 0 0 0 0

FNE 6 0 0 0 0 o o

E O o o 0 0 0 0_

EbE 0 0 0 0 0 0 07

SE O o u 0 0 u o

SSE O b 0 0 0 0 0

S O O u O O O O

S5W 'O o ~0 0 0 0 0
'

So 0 0 o u 0 'o 0

i-

WSW- 0 0 0 0' 0 0 0 I

W -0 0 v b o 0- 0 '-

WivW '0 0 0 u 0 0 0

N h' - u - O' 0- 0 0 0' O

NNW- .U. U U 0~ 0' o O

TOTAL 0 0 0 0 0' ' O - 0

PERinDS OF CALM.(H00PS)'.. . O'

N
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TAALF V-T

FLONIDA POWER CURPORATION

HOURS A T F A C rt n i .9 0 SPFe.n AND 010EClION

PERIOD OF RECURD - OCTOBER 1, 1983 THkOUGH DECEMRtR 31, 1983
,

- SIABTLTTY CLASS A-

ELFVATION 33 FT..

'

WIND WIND SPEED (MPH) '

DIR 1-3 4-7 8-12 13-18 19-24 24+ TOTAL
.... .... .... .... ____ -- . ..-- .....

N O o o 1 0 0 1

NNF 0- 1 In 0 0 0 17 i

NL 2 4 24 14 0 0 44

ENF 0 9 17 0 0 v 26

E O 7 9 0 0 0 16
)

ESF 0 3 10 0 0 0 13

SE 1 3 0 0 0 0 4g

SSE 0 S 9 1 0 0 15

S 1 3 3 3 0 0 10

SSW 2 1 2 0 0 0 5

Sn 0 2 .5 0 0 u 7

WSW 0 1 2 0 0 u 3

W u 1 1 3 0 u 5

WWW G 1 4 3 5 0- 13

Nn 0 3 6 2 0 0 11

NNW D 2 10 12 0 0 24

TOTAL'. o 46 116 39 5 0 214

PL9100S OF CALM (tiO UR S ) '

O-

O.

' 46
,

.
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TA9LE V-1

FLORTDA POWER CORPORATION

HOURS AT FACH W I t.D SPEED AWD DIRLCTION '

PERIOD OF RECORD - OCTOdFR 1, 1983 THROUGH DECEFBER 31, 1983

STA87LITY CLAbS -8

ELEVATION 33 FT.-

WIND- WINO SPEF0 (MPH)
OIP 1-3 4-7 8-12 13-18 19-24 24+ TOTAL
.... .... .... .... .... .... .... .....

N O u d u U u 7
,

NNF 0 3 6 2 0 0 13

NE 0 e ?4 9 0 u 35

EHF u 2 5 0 0 o 7

-E 1 2 1 0 0 0 4 .

ESE 0 1 3 0 0 0 4

SE O 0 3 0 0 0 3

SSE 2 3 2 0 0 0 7
!

S 1 e 1 d. 0 0 6
!

| SSW- 0 1 1 0 0 u P
|

SW 1 2 2 1 0 0 6,

WSW 0 1 1 0 0 0 2

W- 0 0 0 0 1 0- 1

WNW 0 1 1 0 3 O' 51
..

Nn 0 _1 2 1 0 0 4 .{
. NaW 0 0 17 4 0 0 21

|-
| ' TOTAL .S- 21- 73 19 :4 0 122

PERIOUS OF CALM '(HOURS) o--

. 47
,

4
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TARLF V-3

FLORIDA POWED CORPOWATION

n0URS AT FACH ninD SPEED AND DIRECT 10N

PERIGO OF Recur 0 - OCTOBER 1, 1983 THROUGH DECEPRER 31, 1983

STABTLITY CLASS -C

ELEVAiTON 33 F1-

!
WIND WIND SPEED (MPH)
DIR 1-3 4-7 8-12 13-18 19-24 24+ TOTAL
.... .... .... .... .... .... ---. -----

N u -0 1 0 o U 1

NI4 E U 0 5 1 U U b

NE O 2 13 1 0 0 16

Elq F 0 3 1 0 0 0 4

E- 1 4- 1 0 0 0 6

ESE O O 0 0 0 0 0

SE O O 1 0 0 0 1

SSE u 1 1 0 0- 0 2
,

S 0 1 1 1 0 0 3

S5W U 1 3 u U u a
'

Siv o 0 0 -2 0 0 P

W5W u 'O 1 .0 1 0 P

W D 1 0 0 0 0 1

WNW D 0 2 1 0 0 -3

Na 0 1 1 0 0 u ?

NNW 0 3 7 0 0 0 10
.
'

TOTAL 1 17 38 b 1 0 63

PERIOUS OF CALM (HOURS) to-

,

,'

|

48
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TARLE V-3

(
F L 0 rs f u a p ut1 E R CURPORATTON*

nouRb AT EACri 6 Inn SPEED AND DIRECTTuN j

PER100 0F. RECORD - UCTOBER 1, 1983 THNOUGH DECEPPER 31, 1983 !

STAdTLITY CLASS. -D

ELEVATION 31 Fi,.

WIND WIND SPEED (MPH)
DIR .1-3 4-7 8-1d 13-18 19-24 24+ TOTAL
.... .... .... .... .... .... .... .....

N o y b u o u 5

NNE O 3 to 2 0 u 23

NE 2 9 32 7 0 u 50

EWE 1 1o 17 1 0 0 35

F 1 15 Pb 3 0 0 -45;

| .

ESE D 6 15 1 0 0 24
i

| SE 2 7 lu 1 0 1 21
,

| SSE 5. 12 16 8 0 1 44
:

|
9 5 19 4 15 0 0 43

.

SSW 1 5 7 0 0 o 13
i
'

SW- 2 6 2 4. 0- 0 la
:

| WSW I 7 3 2 0 0 13
c.

j W D S 4 1 0 o 10

| WNW 1 4 2 0 0 0 7 *

Nn 'O 7 8 6 0 0 23

NNW- .0 3 9 5 0 0 17
|

-TOTAL- .21 1Po _180 58 0 2 387|
|

| PER1009 0F CALM (HOURS) U-

D
'

:t

,

'
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.

:

i.
t TaRLE V-1
. q

FLONTDA PUWER CORPORATION,

| MOURO AT facet.ainD SPEED A.40 DIRECTION
4

PERIOD UF RECORD UCTOBER 1, 1983 THROUGH DECE>RER 31, 19A3-

STABILTTY CLASS E-

ELEVATION 33 F1.-

WIND WINO SPEFO (MPH)
010 1-3 4-7 A-12 13-18 19-24 24+ TOTAL
.--- ---- ---- ---- .... ---- ---- -----

N u O 1 0 0 o 1

NNF 0 4 2 1 0 0 7

NL 3 13 6 0 0 0 2a .

F .4 F u 25 o 0 0 v 31

F 2 10 13 0 0 0 25

FSF 0 12 5 0 0 0 17

I 9L 1 ~ 14 3 1 0 0 to

SSE 2 5 6 1 1 1 18

I S 3 4 4 1 0 0 17
J

S5W 3 1 4 .0 0 u 14
i

Sa 2 2 5 0 0 0 4s

i
i

j WSW 1 1 2 0 0 0 a

1

|
W- 0 0 2 0 0 0 P

WNW 1 4 0 1 0 0 6

Nn 3 11 1 0 0 0 15

NNW 0 2 1 1 0 0 4

TOTAL 21 114 65 6 1 1 208

PERInOS OF CALM'fMOUR51 1-

~50
1

|
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L

|
|

TAALF V-T
i
l

FLnNTOA DUWER CORPORATION

'

HOURO AT EACn WThD SPELD AND DIRLCTION

PER10u OF RECUR 0 - OCT0dFR 1, 19A3 THROUGH DECEkRER 31, 1983

ST&dTLITY CLASS -F
'

!
ELFvATTuN 33 ri.-

WINu WIND SPEED (MPH)
DIR 1-3 4-7 A-12 13-18 14-P4 2a+ TOTAL

,

|
N u o u o 0 o n

|
!NNF 1 4 0 0 0 0 5 |

NL 3 11 6 0 0 0 2P

E.4 F 0 40 2 0 0 v 4P
,

F 3 13 6 0 0 0 20

ESE 1 7 3 0 0 0 11:

|
! SE 1 e o u O u 7

{ SaE 2 2 1 1 0 0 6
!

| S 2 2 d' 1 0 0 7
:

SSW 1 3 3 0 0 0 %
,

Sn 1 1 4 0 0 0 6

| WSW D 0 0 0 0 0 0
(
.

W 1 1 0 0 0 u ?
.

! i

WNW 0 1 0 0 0 0 1'
1

NW 2 3 1 0 0 0 6

NNW 1 1 0 u u o PI

f
'

TOTAL 19 45 30 2 0 0 146 '

.

|
|

| PERIOUS OF CALM (H00RS) 0--

51
:

. . ~ . . - . _ . . . . . . . _ . . _ _ _ _ . . , _ _ _ _ _ . . _ . , _ . , _ _ . _ . . _ _ _ _ _ _ _ . . . - _ . . _ _ . , _ . _ . . _ _ . . - . _ - , _ _ _ . . _ , , -



. . . . . . - . . .. .. . . . . . . .. - ... . .

|

|
4

'

TA9LE V-T

FLORIDA PdwtR CORP 0HATION
I

HOUR 5 AT FACH WTNO SPFEn AND DIRtCITON
'

' PERIOD OF RECORD - OCT0dFd 1, 1983 IHROUGH OECEPRER 31, 1983

STABTLITY CLASS -G

1

ELFVAITUN 33 FT.
]

.
,

| WIND WIND SPEF0 (MPH)
DIR 1-3 4-7 8-12 13-16 19-24 24+ TOTAL.
.... .... .... .... .... .... .... .....

5 N O O u O O u O

NhF 0 0 0 u O -0 0

NE O 1 u 0 0 0 1

ENr~ 2 21 0 0 0 u 23

E 1 3 0 0 0 0 4

ESE 4 4 1 0 0 0 9

SL 4 1 1 0 0 0 1P

SSF i 9 0- 0 0 0 16

S 2 ~2 2 1 0 0 7

SSW O o 1 0 0 v 1

Sn u o 2 o' O O P

WSW 1 0 0 0 0 0 1

W D o 4 0 0 0 4

WNW D 4 1 0 0 0 5

Nn u O O 0 0 0 0

/ NNW u o u 0 0 0 0

TOTAL 2.1 51 12 1 0 0 85

i PERinos nF-CALM (HOURbl 1-

!

i
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. .- .. .- . . - . . _ _ _ - -_. . - - .- . ..

|~
.

.

;

TARLE V-4
1

FLOH10A DOWER CORPORA 1 TON

H0uRd AT FACH 4TNG'SPFLD A40 DIREC1 TON

PERIOD UF RECORD - OCT06ER 1, 1963 TnROUGH DECEMBEH 31, 1963 RATCH P E l. L t

STAbTLITY CL45S A-

ELFVAITON 33 FT.-

'

WINO WIND SALED (MPH)
DIR 1-3 4-7 M-12 13-18 14-24 24+ TOTAL
.... ..__ .... .... ---- .... ---- .....

N u O O O O O O

NHF d 0 0 0 0 0 o

'
NL 0 0 0 0 0 0 0

ENF u 0- u u 0 0 0

F u o o u O -0 0
t

ESE o o u o 0 0 0

SE O O 0 0 0 0 0
,

S5E o u o 0 0 0 0

S 0 0 0 .0 0 0 0

SSW U u o u O o n

SW G 0 0 0 0 0 0

WSW 0 ~ u 0 0 0 0 0

W G 0 0 0 0 0 O

Wi4W 0 0 0 0. 0 0 0-

Nw 0 0 0 0 0 0 0

NNW 0 0 0 1 0 o 1

TOTAL 0 0 0 1 0 0 1

' ALR100S OF C4LM (dOUDS) u-

'

53
;
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TA9LE V-4

FLORIDA PO4tR CUPP0r<ATION

N00R5 ~ AT FACH AIND St'FE 0 AND DIRECTTON

PERIGO OF RECURD - OCT0aER 1, 1983 THROUGH DECEMuEi< 31, 1983 RATCH PtLL,:

STABILITY CLA5S -6

ELFv4 TION 33 FT.-

WIND WIND SPCED (MPH)
DIR 13 4-7 A-12 13-16 19-P4 24+ TOTAL
.___ .... .... ..__ .... .... .... -----

N o u o 0 0 0 0

N4r 0 0 0 0 0 0 0

5 Nt 0 0 0 0 0 .U- 0

ENF 0 0 1 0 0 v 1

E o 0 0 0 0 0 0

ESE O O o 0 0 0 0

SE o 0 o 0 0 0 0

SSr 0 0 0 0 0 0 0

S U U 0 0 U U 0

SSW 0 0 0 0 0 0 ~ 0

S ed 0 -0 0 0 0 .0 0

! W5W 0 0 0 0 0 0 0
i

i W 0 0 0 0 0 0 0

WNW 0 0 0 0 0 0 0

NA 0 0 0 0 0 0 0
,

NNW U U 0 0 0 0 0

-TOTAL o 0 1 0 0 0 1

PER1008 OF CALM (HOURS) 0-

|
|

|
,.

[ 54
i
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!

TARLF V.4
i

FLORTDA POWER CORP 0HATION

H0u96 AT EACH A livD SPEED A.9D DIRECTTUN

PERInD OF recur 0 - OC10aEd 1, 1983 THROUGH OECEMBER 31, 1983 RATCH AELLB

STABILTTY CLASS C

ELEVAITUN 33 FT.-

WIND WINO SPEED (MPH)
DIR 1-3 4-7 8-12 13-18 19-24 24+ TUTAL
.... .... .... .... .... .... .... .....

N 0 0 0 0 0 0 0

N N E' O O U 0 0 0 0

NL u o 0 0 0 0 0

EdF u o u u 0 0 0

) E O o 0 0 0 0 0

ESE 0 0 0 0 0 0 0

SE o 0 0 0 0 0 0

SsE O O O O O O O

S u 0 0 0 0 0 0

SSW 0 0 0 0 0 0 0

SW 0 0 0 0 0 0 0

WSW 0 0 0 0 -0 0 0

W 0 0 0 0 0 0 0

WNW 0 'O O O O O O

.. Nn 0 0 0 0 0 0 0

NNW D 0 0 0 0 0 0

TOTAL' 0 0 0 0 0 0 0

PERIOUS OF'CALP (HnuRS) 0-

55



_. . . . . . . . _ - . . -

TARLF,V.4

,

FLONIDA POWER CURPORATIuN

HOURb AT FACH 6 Ir4D SPEED A.30 DIRECTION

PERIOD OF RECORO . OC108Er< 1, 1983 THROUGH DECEM6ER 31, 1963 RATCH RElti

STAbfLITY-CLASS -0 <

~

.ELEVATIuN 33 F1.-
j

WINu WIND SPEED (MPH)
01R 13 47 8-12 13 18 19-24 24+ TOTAL
.... .... .... .... .... .... .... .....

N' O O O O O O O

NHF 0 0 0 0 0 0 0

NE O O O 6 0 0 0

E.N E O O u 0 0 u o

E O O 1 0 0 0 1

,

ESE O O u o 0 0 0

SE O O O O 0 0 0

SSF u o u o 0 0 0

S o 0 0 0 0 0 0

SSW 0- u o u o u o

SW 0 0 0 0 0 0 0

WSW u O u o 0 u 0

W D 0 0 0 0 0 0

WNW 6 0 0 0 0 'O ~0

NA 0 0 0 u- 0 0 0

NNW 0 0 0 0 0 0 0

TOTAL U 0 1 0 0 0 .1

PERIGOS OF CALM (HOURbl 0-

,

56
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TARLF V-8
.. .L

FLORIDA POWtR CORPORATION
<

t h0URd AT EACn WTh9 9PEtD Ann DIREC1 TON

PERIOD UF RECURO - OCTndFN 1, 1063 THROUGH DECEMBER 31, 1963 RATCH RELEA!

! STABILITY CLASS E-

;

ELEVAIION 33 FI,-

WIND- WIND SPLEO (MPH)
DIR .1 3 4-7 8-12 13-18 19-24 24+ TOTAL

; ..__ .... .... .... ---- .... ..-- ----.

! N O u u o u o O

! NNE u u o 0 0 0 0
!
,

| NL 0 0 1 0 0 0 1

!

ENF u u o u o O D',

|

F 0 0 0 0 0 0 0

EsF 0 0 0 o u 0 0

| St 0 o u O u u o
!
j SSE O O O O O O O
i

S 0 0 0 0 0 0 0

SSW 0 0 0 0 0 0 0
'

|
j Sa 0 0 0 0 0 0 0

WSW u O u O O u o
'

'

,

W 0 0 0 0 0 0 0;

i
! WNW u o 0 0 0 0 0 !

|| '
,

: Ne 0 0 0 0 0 0 0

.

NNW 0 0 _0 0 0 0 0

| TOTAL o 0 1 0 0 0 1
|

|

| PLR10DS OF CALM fHOURS) 0-

57
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F TAPLE V-4
i

FLOhIDA POWEP CODP0hATION
,

HOURS-AT FACH WItsn SPFED Ai4D DIREClION,

PER100.OF.REr0RD - UC106ER 1, 1983 THROUGH DECEMdEk 31, 1063 BATCH PELEI

STAB!LTTY CLASS -F
.

ELEVA1 TON 3T FT.-

f-

} WIND WIND SPEED (MPH)
DIR - 1-3 4-7 8-12 13-16 19-P4 24+ TOTAL

.

i

N O u O O O O O

NNE o 0 0 0 0 0 0

z Nt 0 0 0 0 0 v 0
l

ENF 0 0 0 0 0 0 0
,

F G 0 0 0 0 0 0

ESE O u o 0 0 0 0i

i

{ t' - SL u O O u O O O
!

SSF 0 0 0 0 0 0 0 !|
j S O O O O O O O
4 !

) S3W u O O O O u o

Sn 0 0. 0 0 0 0 0

WSW 0 0 0 0 0 0 0

{ W 0 0 0 0 v 0 0
1

j. WNW D u O O U 0 0
!

{ Nn O' O u 0 0 0 0

; NNw u o 0 v 0 u o
'

TOTAL- 0 u o 0 0 0 0
>

:

i
'

PERIODS OF CALM (HOURb) 0-
,

,

'

i
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I

|

TARLF V - ti

|

FLOhIDA PuwEo ruRPORATION

HOUDS AT EACH <,TtD SPEEP AND DIDtCTIUM

PERIOD UF PECOPD - OC10dEg 1, 19o3 THoullGH DECEMeER 31, 1963 PATCH pet t A

STABILITY CLASS 6.

ELEVATTON 33 FT.-

WIND WIND SPEED ( M P'H )
DIR 13 47 8 12 13 18 19 24 h4+ TUTAL
.... . . . . . .... .... .... .... .... .....

N o u O O U 0 0

NT4 F 0 0 0 0 0 0 0

'

Nt 0 0 0 0 0 0 0

FHF 0 0 0 0 0 0 0

E u u o u o u 0

EbF 0 0 0 0 0 0 0

SE u U o u u o n

S5E O O O O O u o

S 0 0 0 0 0 0 0

SbW 0 0 u O O O O

SW 0 0 0 0 0 0 0 i

l

l WdW u u o 0 0 0 0
i

!
l

W 0 u O O O O O |
-

4
i

:
I WNW 0 0 0 0 0 0 0 1

:

{- N r. 0 0 0 0 0 0 0

i

i NivW 0 o' O O O O O |

I

| TOTAL 0 0 0 0 0 0 0

1

PERinDS OF CALM (HOUDb) U-

,

|
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