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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 1.

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 R,

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,



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)
Gamma Air Dose = 2,.59E-05 (Design Objective = 1.00E+01 mrad/yr)
Whole Body Dose
Distance
(Mi.) and
Effluent Release Direction Age Group Organ Dose
(mrem/yr)
Continuous Gaseous 4.00 East Child - 2.82E-05
Batch Gaseous 4,00 East Adult - 4,18E-04
Continuous Liquid - Teen - 3.81E-04
Batch Liquid - Teen - 3.50E-03
Organ Dose
Continuous Gaseous 4.00 East gﬁila Skin 8.36E-04
Batch Gaseous 4.00 East Each Thyroid 4,18E-02
Continuous Liquid - Adult GI-LLI 1.51E-03
Batch Liquid - Adult GI-LLI 4.48E-02

Foui th Quarter
Design Objective

(Design Objective

Beta Air Dose = 4_.78E-04
Gamma Air Dose = 1.42E-04

Whole Body Dose

2.00E+0 mrad/yr)
1.00E+01 mrad/yr)

Cont inuous Gaseous .00 East " Child -
Batch Gaseous 4.00 East Each -
Continuous Liquid - Adult -
Batch Liquid - Teen -

Continuous Gaseous 4,
Batch Gaseous 4
Continuous Liquid
Batch Liquid

Orga? Dose

Fach
Adult
Adult

Skin

GI-LLI
GI-LLI

1.01E-04
0.00*

4,50E-04
1.77€-03

3.60E-04
0.00*

5.72E-04
3.05€-02

* Fourth Quarter Batch Individual Gaseous release doses are 0.00 due to few releases

and no occurrences in the special location direction.

Design

Objectives
lnrem/yrs

5.00E+00
5.00E+00

1.50E+01
5.00E+00

5.00E+00
5.00E+00

1.50E+01

5.00E+00




Effluent Release

Continuous Gases
Batch Gaseous
Continuous Ligquid
Batch Liquid

Cont inuous Gaseous
Batch Gaseous
Continuous Liquid
Batch Liquid

SUMMATION OF DOSES TO THE POPULATION

TABLE 1-1B

FROM GASEOUS AND LIQUID EFFLUENT RELEASES

Whole Body Dose

Third Quarter

Dose Design Objectives Jrgan
(MAN-REM/YR) (MAN-REM/YRY
9.00f-04 5.00E+02 Skin
2.17e-02 Thyroid
2.85E-02 - GI-LLT
1.98E-01 - GI-LLI
Fourth Quarter

2.99€-03 5.00E+02 Skin
1.85E-04 Thyroid
5.70E-02 - GI-LLI
1.57e-01 - GI-LLI

Orggn Dose

Dose
(MAN-REM/YR)

6.38E-02
1.24E-01
1.61E-01
5.24E+00

1.47€-02
2.10E-03
6.96E-02
3.54E+00

Design Objectives
IHAN-REH/YRj
5.00E+02

5.00E+02



ASES OF AND DOSES FROM GASEQUS EFFLUENTS

There are three normal methods of releasing gaseous effluents to the atmos-
prere: 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.

Requlatory Limits

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 v, refers to vent releases

1, refers to individual noble gas nuclide
Refer to Table 2.4-5 for the noble gas nuclides
considered)

f

the total noble gas release rate (Ci/sec)

Lidy sum of the individual noble gas radionuclides
determined to be present by isotopic analysis

the average tot body dose factor due to gamma emission
J. ,-t‘”\ .y'* ")P‘r / {

the average skin dose factor due to beta emissions

per Ci/sec)

the average air dose factor due to beta emissions
per Ci/sec)

the averge air dose factor due to gamma emissions (rad/yr
per Ci/sec)

The values of K, L, M and N 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
!

K




v

where the values of Nis Ly v,‘ and N; are provided 1n
site dependent gamma and beta dose factors.

at 1450 meters, ENE

Dose Factors for Vent

LTV M]V ‘N]"/

Total Body Skin Beta Air Gamma Air
Nahls [ P m ] s /v / {/
Noble Gas rem rer'lzr l"ader _r__d_ﬁ___‘__ yr

—_———

Radionuclide Ci1/s Ci1/sec Ci/sec Ci1/sec




The measured release rate of the radioiodines and radioactive
materials in particulate forms with half-lives greater than eight
days. (Ci/sec)

The release rate limit of noble gases from the site shall be such
that

2.0 (QryKy) <1

0.33 (Qry (Ly*+ 1.INy)) «1
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 g, «1

The average release rate of noble gases from the site during any
calendar quarter shall be such that

13 ':QTVHV ) _\.1

6.3

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

25 (QryNy) «

13 (QryMy) <
The average release rate per site of all radioiodines and
radiocactive materials in particulate form with half-lives greater
than eight days during any calendar quarter shall be such that

13 (3.5 x 104 Q) «l

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
be that

25 (3.5 x 104 Q) «




The amount of iodine-131 released during any calendar quarter
shall not exceed 2 Ci/reactor.

The amount of iodine-131 released during any period of 12 consec-

A

1
utive months shall not exceed 4 Ci/reactor.

Should any of the conditions of 2.4,2.C(1), (2) or (3) listed below
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 gquarter is such that

50 (QryNy) >l

25 (QryMy) 31

If the average release rate per site of all radioiodines and ra-
diocactive materials in particulate form with half-lives greater
than eight days during any calendar guarter is such that

po

;A\
(Je9 X I\J“J

) N\

v/ 21

If the amount of iodine-131 released during any calendar quarter
1s greater than 0.5 Ci/reactor.

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,

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




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 Specific
tions provide the equations and dose factors that relate the gaseous act
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,

V-

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
and the radioactivity measured as follows:

Fission and Activation Gases - The total activity released is deter-
mined from the net count rate of the gaseous monitor (RMA-2G), its
calibration factor, and the total exhaust flow. The activity of
radiogas 1s determined by the isotopic distribution of radiogas in the
analysis of the Auxiliary Building vent for that period.

lodines - The activity released as 13 133, and 135 is based
on the charcoal cartridge activities (R [), the particulate filters

1

activities (RMA-2P) and the total vent

Particulates - The activity released via particulates with half-lives
jreater than eight days is determined by isotopic analysis of particu-
late filters (RMA-2P) and the total vent flow.

Tritium - The activ

1‘¢,
sample analysis and t

released as tritium is based on monthly

1 1
vent f Oow.

\4
otal

y released by batch releases of the Waste Gas D
yxiliary Building Exhaust is measured as follows:
Fission and Activation Gases - The activity released is based on the
volume released and the activity of the individual nuclides obtained
from an isotopic analysis of a grab sample taken prior to the release.

lodines - The iodines from batch releases are included in the ijodine
determination from the continuous Auxiliary Building releases.

Particulates - The particulates from batch releases are included in
the particulate determination from the continuous Auxiliary Building
release,

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




- ;
he radiocactivity purge releases of
‘

through the Reactor Buildin ant is measured as fol lows:

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-
0gas 1s a product of the total curies released times the fraction of
that radiogas in the isotopic analysis for that purge.

lodines - The total curies released as ifodine-131, 133 and 135 was de-
termined from the charcoal! cartridge activities (RMA-11) and the par-
ticulate filter activities (RMA-1P),

Particulate - The total curies released via particulates with half-
lives greater than eight days i1s determined by 1isotopic analysis of

each purge particulate filter (RMA-1P),

b

Tritium - The total curies released as tritium 1is Dbased on

4

f

samples taken for each purge (or the average if more than one jrab

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 samp'e losses for such items as
4hd" .)H' "d"’r'i(:kﬂ":.

:

Fission and Activation Gas Total Release as calculated from process

ngs and grab sample 1sotopics,
Monitor Statistical Error
Monitor Error in Calibration

1 ,
vent Flow Rate

statistical Error

Lounting Equipment Calibration
Vent Flow Rate

vent Sample Flow Rate
Non-Steady Release Rate

Losses from Charcoal Cartridge
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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,
and the cause of each release,

Nate NCOR # Description

7-26-83 83-216 Possible unmonitored release from steam
relief valves during a plant trip.

8-5-83 83-224 Possible wunmonitored release from steam
relief valves during a plant trip,

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

8-26-83 83.242 Possible wunmonitored release from t steam
relief valves during a plant trip,

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

11-12-83 83-324 Possible wunmonitored release from steam
relief valves during a plant trip,




TABLE I1-1

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

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

Unit Quarter Quarter Est.Total
3 4 Error %
A. Fission and Activation Gases
1. Total Release Ci 9.55E402 | 3.61E402 | 1.10E+02
2. Average Release Rate for Period uCi/sec | 1,22e402 | 4.71E401
3. Percent of Technical Specification Limit i 2,19E-01 | 5.67E-02
B. lodines
1. Total lodine - 131 Ci 6.356-04 | 8,.78E-05 | 1.01E402
2. Average Release Rate for Period uCi/sec | 8,.16E-05 | 1,126-05
3. Percent of Technical Specification Limit % 3.176-02 | 4.39%-03
C. Particulates
l. Particulates with half-lives > 8 days Ci 5.86E-04 | 1,126-04 | 1.,00E402
2. Average Release Rate for Period uCi/sec | 7.53E-05 | 1.42E-05
3. Percent of Technical Specification Limit % 3.43t-03 | 6,46E-04
4, Gross Alpha Radioactivity Ci 1.61E<07 | 7.67E-08
D. Tritium
l. Total Release Ci 3.,29E400 | 2,03E+00 | 9.00:+01
2. Average Release Rate for Period uCi/sec | 4,23e-01 | 2,426-01
3. Percent of Technical Specification Limit i N/A N/A

12




TABLE

I1-2

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

CONTINUOUS MODE

GASEOUS EFFLUENTS - GROUND-LEVEL RELEASES

BATCH MODE

Nuclides Released

Quarter 3

Quarter 4

Quarter 3

Quarter 4§

1. Fission gases

krypton-85

9.14E+02

krypton-85m

<3.05E+01

7.05E+01

<5.05E-01

2.10E+00

% +

krypton-87

<8.17£+00

<. 436401

<2.50E-03

<1.04E-07
<1.51E-03

Krypton-88

<1.45E+01

2.28E-01

<5.21E-03

<3.36E-03

krypton-89

<2.05E+04

<2.52E+04

xenon-133

1.34E+01

<5.41E+00

<3.27E+00

1,99E+02

2.01E+01

6.12F+01

xenon=135

2.31E-01

2.35E+01

1 - 54[-“

9,78t-02

xenon-135m

2.06E+00

xenon-137

.27E+00 ]

<2.98E+01

¢5.03E+03

<6.71E-03
(o E'

<1.41E-03
( - E-ol

xenon=-138

<8,07E+01

<1,11E+02

<2,54E-02

argon-4]

<6.26E+00

<1,04E+01

<1.88E-03

<T.02E-02
<EQSZE‘61

xenon=-133m

2.47E-01

E.W. 0 1

Zong’ol

5.37E-01

xenon-131m

<1,61E+02

<2,12E+02

I.ZIE-UI

2.,86E+00

unidentified

Total for Period

._—

9.35E+02

2.94E+02

2.06E+01

6.69E+01

Iodines

iodine~131

4.07E-06

1.,16E-05

6.31E‘04

1odine-133

<6,/0E-05

(8.46E-0—5

<l ;fz,Et'OI

<1.64E-01

7.61E-05

30 e
<1055E‘01

1.02E-07

iodine-135
[IotanorPerfod

4,07E-06

1.16E-05

vo 73E"04

4.08E-04 |

3. Particulates

strontium-89

strontium-90

<9.46E-06

[ <1.22E-05 ]

<6,60E-07
<o E'

<6.62E-07

<3.71E-09

(o E’

(To ? 3E ‘D-Q

cesium-]134

<1.70E-06

cesium-137

6,70E-07 |

barium-lathanum 140

cobalt-b/

3.10E-06 ]

<1,29E-06
< -

6.16E-05

1.06E-05

7. 23E-06
TS0

7,90 -0

1. 32506

cobalt-58

1.28E-06

cobalt-60

<3,37E-06 |

T 5IE-08

chromium-5]

manganese-54

T TIE-08

26 BB -08 ]

iron-59

Zinc-65

niobium-95

<4.50E-06

[ <1,60E-06

zirconium-95

silver-110m

2,B0E-06
%EFTEHTTR?"

antimony-126

cerium-14]1

<1.61E-06
717608 ]

fodine-131

<T.30E-06 |

Total

T.996-06

T 00F-06

et
'

O
5

i

-

i

& IE0T
( . -»
60T
(? - 105-66
T 06
T ATE06
L1306

< -

~
o le
™m
1

O
o

:

A
-
1

<B,7BE-07
< . -

[ 6.92E-05
 1.13t-04




TABLE 11-3
Doses to Individuals from Continuous Gaseous Fffluent Releases

THIRD QUARTER
1.16E-03 mrad/yr (4.0 miles, E)
2.23E-05 mrad/yr (4.0 miles, E)

Beta Air Dose
Gamma Air Dose

vl

Whole Body Dose Organ Dose

Distance Nistance

(Mi.) and Dose (Mi.) and Dose
Pathway Direction Age Group (mrem/yr) Direction Age Group Organ mrem/yr
Plume Immersion 4,00 at E Each 1.44E-05 4,00 at F Each Skin 8.22E-04
Ground Contamination 4.00 at £ Each 7.326-08 4,00 at E Each Skin 8.55€-08
Inhalation 4.00 at E Teen 2.60E-06 4,00 at F Teen Thyroid 2.63E-06
Vegetable Consumption 4,00 at E Child 5.05€-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-05
Goat Milk Consumption 4.00 at E Infant 6.19E-06 4,00 at E infant Thyroid  2,94£-05
Meat Consumption 4.00 at E Adult 4.12E-07 4,00 at ¢ Adult Thyroid  5.00E-07
Total 4.00 at E Child 2.82E-05 4,00 at F Child Skin 8.36E-04

FOURTH QUARTER
Beta Air Dose = 4,78£-04 mrad/yr (4.0 miles, E)
Gamma Air Dose = 1.426-04 mrad/yr (4.0 miles, E)
Whole Body Dose Organ Dose

Distance Distance

(Mi.) and Dose (Mi.) and Dose
Pathway Direction Age Group (mrem/yr) Direction Age Group Organ  (mrem/yr)
Plume Immersion 4.00 at E Each 8.72E-05 4,00 at E Each Skin 3.46E-04
Ground Contamination 4,00 at E Each 1.13E-09 4,00 at F Each Skin 1.36E-09
Inhalation 4.00 at E Teen 2,70e-06 4,00 at E Teen Thyroid  2.88E-06
Vegetable Consumption 4,00 at F Child 5.23E-06 4.00 at F Child Thyroid 7.95E-06
Cow Milk Consumption 4,00 at E Infant 3.186-06 4,00 at F Infant Thyroid 5.85E-05
Goat Milk Consumption 4,00 at £ infant 6.42E-06 4.00 at F Infant Thyroid  7.28£-05
Meat 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



Sl

Pathwaz

Plume Immersion
Ground Contamination
Inhalation

Vegetable Consumption
Cow Milk Consumption
Goat Milk Consumption
Meat Consumption

Total

Pathua!

Plume Immersion
Ground Contamination
Inhalation

Vegetable Consumption
Cow Milk Consumption
Goat Milk Consumption
Meat Consumption

Total

Doses to Individuals

Beta Air Dose
Gamma Air Dose

TABLE 11-4
from Batch Gaseous Effluent Releases

THIRD ARTER
1.07E-62 mrad/yr (4.0 miles, F)

3.64E-06 mrad/yr (4.0 miles, F)

S Whole Body Dose Organ Dose

Distance Distance

(Mi.) and Dose (Mi.) and Dose

Direction Age Group (mrem/yr) Direction Age Group Organ (mrem/yr)
4,00 at E Fach 2.13E-06 4,00 at E Each Skin 6.09¢ -06
4.00 at E Each 9.63E-05 4,00 at E Each Skin 1.12E-04
4.00 at E Adult 5.94E-08 4,00 at E Child Thyroid 7.36E-06
4,00 at E Adult 6.90£-05 4,00 at F Child Thyroid 9.34E-04
4,00 at E Adult 6.29E-05 4,00 at E Infant Thyroid 1.89E-02
4,00 at E Adult 1.81E-04 4,00 at F Infant Thyroid 2,27E-02
4.00 at E Adult 7.04E-06 4,00 at F Child Thyroid  9,.86E-05
4.00 at E Adult 4.18-04 4,00 at F Each Thyroid 4,18E-02

FOURTH QUARTER*
Beta Air Dose = 0.00 mrad/yr (4.0 miles, E)
Gamma Air Dose = 0.00 mrad/yr (4.0 miles, E)
Whole Body Dose o Organ Dose

Distance Distance

(Mi.) and Dose (Mi.) and Dose
Direction Age Group (mrem/yr) Direction Age Group Organ (mrem/yr)
4.00 at E Each 0.00 4.00 at E Each Each 0.00
4,00 at E Each 0.00 4,00 at F Each Each 0.00
4.00 at E Each 0.00 4,00 at E Each Each 0.00
4.00 at E Each 0.00 4.00 at E Each Each 0.00
4,00 at E Each 0.00 4.00 at E Each Each 0,00
4,00 at E Each 0.00 4,00 at £ Eacn Each 0.00
4.00 at E Each 0.00 4,00 at E Eacn Each 0.00
4.00 at F Each 0.00 4.00 at E Each Each 0.00

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



to the Population from Continuous Gaseous Effluent Releases

THIRD QUARTER

PAY

wWhole 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
Milk Consumption 2.03E-0% Thyroid 7.04E-05
Meat Consumption 2.80E-05 Thyroid 3.05E-05

9.00E-04 Skin 6.38E-02

FOURTH QUARTER

Whole Body Dose Organ Dose

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

Plume Immersion
Ground Contamination
Inhalation

Vegetable Consumption
Milk Consumption

Meat Consumption

Skin 1.44E-02
kKin 4,90E-06
Thyroid 1.30E-04
Thyroid 2.07E-04
Thyroid 4,37E-04
Thyroid 3.40E-05

2.73E
£

-
TMm

I
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otal Skin 1.47E-02




TABLE 11-6
. 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 1.31£-02 Skin 4,53€-02
Ground Contamination 6.13E-03 Skin 7.16E-03
Inhalation 2.54E-05 Thyroid 5.91E-04
Vegetable Consumption 8.54E-04 Thyroid 2.74E-02
Milk Consumption 1.386-03 Thyroid 7.41E-02
Meat Consumption 2.27E-04 Thyroid 3.10E-03
Total 2.17€-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-lation 1.07€-07 Thyroid 3.11E-06

. .getable Consumption 4,03E-06 Thyroid 1.23E-04

Milk Consumption 3.57€-05 Thyroid 1,79€-03

Meat Consumption 3.39E-06 Thyroid 4,77€-05

Total 1.85E-04 Thyroid 2.10E-03
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ITI. RELEASES OF AND DOSES FROM LIQUID EFFLUENTS

There are three sources of liquid effluents released %o the discharge
canal: 1) the Laundry and Shower Sump Tanks, 2) the Evaporator Condensate
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
R"L°7'

1. Regulatory Limits

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

Specification 2.4.1

A. The instantaneous concentration of radiocactive materials released
in 1iquid 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 lTiquid waste
effluents excluding tritium and dissolved gases, shall not exceed
20 Ci/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,

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 C(i/reactor/calendar quarter,
excluding tritium and dissolved gases.

G. The maximum radioactivity to be contained in any liq 'id radwaste
tank that can be discharged directly to the environs shall not
exceed 10 Ci, excluding tritium and dissolved gases.

H. If the cumulative re'~=se of radioactive materials in liquid
effluents, excluding t um and dissolved gases, exceeds 2.5 Ci/
reactor/calendar quart. , the licensee shall make an investiga-
tion to identify the causes for such releases, define and
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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

The maximun permissible concentration values used in determining allowable
liquid radwaste release concentrations are taken from 10 CFR Part 20, Ap-
pendix B, Table II, Column 2. Release rate and dilution ratio for each
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 have
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 III-1 is measured individually because of interest in that
nuclide. For any of the 23 nuclides not detected in the gamma 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 107° yCi/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 uCi/ml, a sepa-
rate measurement is made for tritium., A distillation and liquid scintilla-
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:

A. Fission and activation products - The total release values (not
including tritium, gases, alpha) are comprised of the sum of the indi-
vidual radionuclide activities in each batch released to the discharge
canal for the respective quarter. These values represent the activity
known to be present in the liquid radwaste 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.

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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limit, 3 x 10=3 uCi/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(Li) 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 half lives greater than 8 hours:
Xe-135, Xe-133m, Xe-133, and ¥r-85. lodine 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 1072 uCi/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 Radioactivity

Details of the analytical procedures for liquid radwaste analysis are as

follows:

Measurement Frequency Method

1. Gamma Isotopic Each Batch Ge(Li) spectrometry with on-line

computer

2. Gross Beta Each Batch Liquid scintillation

3. Sr-89 Monthly Composite Chemical separation and gas flow

proportional counting

4, Sr-% Monthly Composite Chemical separation and gas flow

proportional counting

5. Tritium Monthly Composite Distillation and 1iquid

scintillation counting

6. Alpha Monthly Composite Gas flow proportional counting

7. Dissolved Gases Each Batch Ge(Li] 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
tath.

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

100%



Total Tritium Release as calculated from a monthly composite.

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

zvb

Dissolved and Entrained Gases Total Release as calculated from one
batch per month,

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

T100%

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 liquid 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+08

Number of Unplanned Releases 0.00E+00 0.00E+00

Total Unplanned Activity Releases (Curie) 0.00E+00 0.00E+00

The summation of 1iquid effluent releases is in Table III-1 and the summa-
tion of nuclides in liquid effluent releases is in Table [I1-2, These re-
leases are based on the dilution of the radioactive Tiquid effluent by the
condenser cooling and nuclear services water of Unit 3.
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The doses to individuals from ligquid effluent releases are in Table III-3
and the doses to the population from liquid effluent releases are in
Table III-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 I1[-1

Zr-Nb-95, Cs-Ba-137

As-76, F-18, Cr-51

Np-239, Ce-141

Mo-Tc-99, Ce-Pr-144

(Ge(Li) Gamma-Ray
Spectroscopy)

All others
(Liquid Sc1n§1llation

Counting 10=° uCi/ml
as Cs-137)
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METHODS OF MEETING 10 CFR 20, APPENDIX B, TABLE II, COLUMN 2 MPC LIMITS
MPC RANGE  GAMMA-RAY BETA ALPHA
(pCi/ml)  EMITTERS EMITTERS EMITTERS

[-131, 1-132, 1-133 Sr-89, Sr-90
[-135, Cs-134 (Separation and Gas
<9 x 10-6 Flow Counting)
(Ge(Li) Gamma-Ray
Spectroscopy) All
(Gas Flow
Counting
Sen§1t1vity
uCi/ml as
Pu -239)
Ba-La-140, Na-24, Cu-64 Tritium
Co-60, Fe-59, Zn-65 (Distallation and
Liquid Sc1nt§llation
>9 x 106 Ag-110m, Mn-54, Co-58 Counting 10=5 uCi/ml)



TABLE III-1

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT - 7/1/83 - 12/31/83
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES

Unit Quarter Quarter Est.Total
3 B Error %
A. Fission and Activation Products
1. Total Release (not including tritium,
gases, alpha) Ci 4.14E-02 | 1.68E-02 1.00E+02
2. Average diluted concentration during
period uCi/ml 5.60E-08 | 2.73E-08
3. Percent of applicable limit % 9. 20E-01 | 2.43E-01
B. Tritium
l. Total Release, Batch Mode Ci 4.85E401 | 8.20E+01 4.00E401
2. Average diluted concentration during
pe riod uCi/mi 6.57E-05 | 1.33E-04
3. Pe-~cent of applicable limit % 2.19E400 | 4.45E+00
tm Total release, Continuous 'lode Ci 1.53E-01 | 3.92E-02 4.00E401
'C. Dissolved and entrained gases
| 1. Total release Ci 1.026-01 | 1.30E+00 | 1.00£402
2. Average diluted concentration during
period, Batch Mode uCi/ml 1.386-07 | 2.12E-06
3. Percent of applicable limit, Batch Mode % 3.45-01 | 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 2.81E407 | 1.67E+07 1.00E401
F. Volume of dilution water used during period
1. Batch and Continuous Modes liters 7.11E408 | 5,98£+08 1.00E401
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TABLE II1-2

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

LIQUID EFFLUENTS

CONTINUOUS 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-05
strontium-90 % <4, T3E-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-03
jodine-131 o] <4.64E-04 4.30E-06 7 .33E-04 1.59E-04
cobalt-58 Ci 6.13E-04 4.29E-05 9.31E-03 §.81E-03
cobalt-60 Ci 8.34E-04 1.72E-08 1.07E-02 3.72E-03
iron-59 (0§ <I.I1E-03 <5.92E-04 6.47E-06 3.26E =04
Zinc-65 Ci <9.10E-08 <4.24E-08 <2.68E-04 3.12E-06
manganese-54 Ci <4,43E-04 8.43E-06 5.43E-04 2.57E-04
chromium-51 Ti 4.92E-05 5.00E-05 <1.18E-03 9.12E-06
zirconium-niobium-35 Ci §.43E-05 3.81E-06 2.03E-06 2.98E-04
molybdenum-99 Ci <3.52E-03 <1.39£-03 <9.19E-04 1.52E-05
technetium-99m Ci <3.74E-08 <1.58E-08 1.42E-08 <1.39E-04
barium-lanthanum-140 Ci <1.42E-03 <6.19t-04 9.59E-04 5.11E-04
cerium-141 Ci <6.99E-04 {3.22E-04 <2 .46E-04 9.68E-07
antimony-126 Ci 3.12E-06 2.34E-06
sodium-24 Ci <5.21E-08 <2.64E-04 <7.05E-05 1.56E-06
copper-64 Ci <1.03E-01 <5.80E-02 ~9,80E-04 3.13E-05
Todine-135 Ci <1.B3E-03 <8.08E-04 4. 76E-06 2.22E-06

ilver-110m Ci <6.24E-04 <2.99t-08 2.B6E-03 2.17E-03
odine-132 Ci <5.05E-08 | <2.42€-04 <1,07E-03 9,33E-07
arsenic-76 C1 <€ .32E-08 <3.91E-04 <2.82E-08 {2.28E-04
fodine-133 Ci 6.14E-06 3./5E-06 1.14E-08 1.66E-05
neptunium-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-08
zirconium-niobium-97 Ci 7.96E-07 3.32E-07
cesium-136 Ci 1.01E-04 1.20E-05
cobalt-57 Ci 2.94E-05 2.63E-06
tungsten-187 Ci 2.54E-05 s 4.80E-05
ruthenium-103 Ci 1.27E-05 1.70E-06 )
antimony-125 Ci 3.03E-05 7 .35E-03 4. [0E-08
antimony-124 Ci W gl P 3.62E-04 5.15E-05
unidentified Ci s K s E - .
Total for period
(above) Ci 3.01€E-03 3.75E-04 3.84E-02 1.64E-02




EFFLUENT AND WASTE

TABLE II1-2 (Continued)

[SPOSAL SEMIANNUAL REPGRT - 7/1/83 - 12/31/83

LIQUID EFFLUENTS

CONTINUOUS MODE BATCH MODE
Dissolved & Entrained| Unit Quarter 3 Quarter 4 Quarter 3 Quarter 4
Gases
xenon-133 Ci 2.47E-05 7.39E-04 7 .80E-02 1.26E+00
xencn-135 C1 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 <1,49t-01 <6.08E-02 1.04E-02 <3.82E-02
krypton-85m -5 <4,35E-04 <1.,98E-04 <1.31E-04 7.92E-05
xenon-131im Ci <1.81E-02 <7.94E-03 <6.30E-03 9,34E-
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TABLE III-3
Doses to Individuals from Liquid Effluent Releases

THIRD QUARTER - CONTINUQUS RELEASE

Whole Body Dose Crgan Dose
Dose Dose

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

Fish Adult 1.67E-04 Adult Gl=L 1.11E-03
Invertebrates Adult 6.335-05 Adult GI-LLI 3.58E-04
Shoreline Use Teen 2.29E-04 Teen Skin 2.68E-04

.

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

FOURTH QUARTER - CONTINUOUS RELEASES

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

Fish Adult 3.36E-04 Adult .

4.27E
Invertebrates Adult ] .09E-04 Adult 3 1 =L 1 1.41
n 3.02E

Shoreline Use «57E=05 d U‘

Total : 4.50E-04 Adult GI -l 5.72E-04

THIRD QUARTER - BATCH RELEASES

Whole Body Dose Organ Dose bt
Dose Dose
 athway Age Group  (mrem/yr) Age Group Organ (mrem/yr)

Fish Adult 9.88E-04 Adult " G- LI 3.40E-02
Invertebrates Adult 7.11E-04 Teen GI-LLI 7.33E-03
Shoreline Use<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>