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1.0

INTRODUCTION

This report is being subamitted in aécordancev uith the
reqdiréaents of Kevaunee Technical Specifications, Séctiqn
6.9.3.b. The data reported covers thé releases aade frduldanuary'
through June 1981, <The report coantains a suaaary of the gaseous
and 1liquid releases =aade to the envircaazent including -the
gquantity, characterization, tise duraticn and perceant of
technical specification limits of the releases. A summation of

solid waste disposal is also included.

1.1 Téchnical Specifiqatibn Limits and Otjectives
Specifications and objectives are set to insure that as
- lovw aé practical releases are'iade to unreétriqted:areas‘and
sfill_allog for practical and dependable.opération of the
Kevaunee APlant. | Tﬁe anﬁual ébjectives for release of
gaseous vastes are: noble gases and particulaiesv uith'half
lives 1less than eight days should not exceed .1.7 E+03
_uCi/sec; and halogens and other particulates with half lives
.greatérﬁxh&n eighi days éhould not exceed 9.2 E-04 uCi/sec.>
Technical Specificatioas limit gaseous releases to 4.45 E+63
uCi/sec for .gréss qésebﬁs activity (rfased on Xe-135): and
6;12 BE-02 uCi/sec for halogens and particulates (half lives.
'”grééiét”fﬁaﬁ:'ei§ht daYSy'“vhén”avéfagéa'“6Vétf§ny " calendar
qharter.A The nﬁble gas activity limit is based on Xe—135 as.
the most restrictive isotopea
The following are thé Kevaunee Plant objectives for the

release of liquid effluents to unrestricted areas.



1.2

a. The annual total guantity of radioactive materials in
"liguid  waste, excluding tritium and dissolved gases,
should not exceed 5 curies.

b. The annual average concentration of radiocactive =material
in liqguid '~ wvaste, prior to dilution in Lake Michigan,
excluding tritiua and dlssolved gases, should not exceed
2.0 E—S uCi/mla

c. The annual average concentration of tritium in liquid
waste, prior to dilution im Lake Michigan should not
exceed 5.0 E-6 uCisml. '

Technical specification limits for the release of liquid

effluents are::

a. The instantaneous gross radioactivity release
concentration in 1liquid effluents shall not exceed the
valoes specified in 10 CFR Part 20 Appendix B, for
unrestricted areas. : ‘

b. The release rate of radioactive 1liguid effluents,

excluding tritiue and dissolved gases, shall not exceed
10 curies during any -calendar guarter.

c. The annual average concentration of ‘tritium prior to
~dilution in a natural body of water shall not exceed 3.0
BE-3 uCiscc.
Batch Release Data
Gaseous
The followiﬁg‘isﬂ a summatiaon of the total gaseous batch
releases made during the first half of 1981.

Nuuber of rtatch releases . e o o e o o o o .20

Total tlue fot all batch releases (sec). - ola 20 EfOb

Maxiaum time for one batch release (sec)'. u 02 E+06
Average tinme fof a batch release (sec) « - «2.12 E+05

Minisum time for a batch release (sec) . . -1.20 E+02



Liquid
The following is a suamary of the batch liguid radioactive
discharges 2ade in the first half of 19381,

Number of Releases and Galloaage

Laundry ' : : 323 288,762 gal.

3doron BRecycle 65 407,844 gal.
~ Miscellaneous Sources 39 369,383 gal.
Total time for all releases 33231 min.
Maxiaum time for one release : 780 mina
Mipimum time for one release 10 ein.
Average time for a release . 89.7 min.

Abnormal Releases
No abnormal releases vere made from the Kewaunee Plant

during the report period.

Lower Limits of LCetection (1ID)

All rqutide"releases of radioactive liquid wastes are
made in the batch mode. Each batch is guantitatively
analyzéd ﬁor gammaa emitters and tritium and an allowable
release rate specified: to maintain the concentraiion- of

radionuclides prior to dilution in. Lake Michigan 1less than

the limits stated in Section 1.1. A fraction of each sample

is retained for a monthly proportional composite analysis 

for alpha enmitters, Strontium 89, and Strontius 90. The

f,lbveg limits of detection (LLDj for the various radio—--

analyses are:



Analysis

Gross beta—-gaama
Dissolved Noble Gases
I-131, Ba-Lla-140
Gazpa emitters
Tritiunm
Gross Alpha
Ssr-89, 90
Gaseous radicactive effluents

LLD (aCigml)

1.2 B-7
7 B-8 to 6 E-7
2 E=-7 to 71 E=7
- 7B-8 to 1. E~-6
1.5 E-6
- 2.3 E-8
1 E-8

are released in pboth the

continuous wmode (Auxiliary Building Stack) and the batch

mode {Containment Vent, Annulus or

Gas Decay Tanks). The

Auxiliary Bailding Stack 1is sampled = continucusly for

particulates, halogens and strontiuam by woff-line"® sample

trains. The stack is also grab-samplied daily for gaseous

gamma emitters. The LLDs for these radio analyses are:

Apalysis

Gross Gamma (Gas)
Garma Emitters (Gas)

Todines

Gross beta~gamma (Paftlculate)
Gamma Emitters {(Farticulate)

Sr—89, 90 (Particulate)
Gross alpha (Particulate)

LLD {uCi/zcc)

-2 BE-7

4.5 B-8 to 3.3E-7

(Xr—35,1.72. P—S)
1.8 EBE-13 :
5 E-15

9.9 B-13

3 E-14

3 =-15

- The Latch releases are sampled for particulates,

halogens, tritium and fission gases prior to release to

determide allowable - :elease‘ rates. The actual aaouats

‘released are -quantified by samplers dowanstream of any

filters in the release path. = The LLDS for these releases

are depeadent’ on the “duyration of

case of particulates and iodines,

6 to 10 higher than those given
release nmode. 1he'gas LLDs are

above.

the " release and,  1in the

"are typically a factor of

‘above for the continuous

the same as those given



GASEOUS EFPLUENTS

- The release rates for gaéeous activitf, excluding halogens
and particulates with half-lives greater than eight days, were
uéli belo; .applicable'Technicél Sﬁecification limits andfannuai.
objectives for the first six months of_1981. The average release

rates versus Technical Specifications are shown pelowv.

1st Qtr 2nd Ggtr
Specification ({uCi/sec) 4.45 E43 4.45 E+3
Average (uCi/sec) "2.8%9 E O - 4.43 E O
% of specification 649 E-2 1.00 E-1

The average annual release rate was 3.69 E 0 uCi/sec which is

0.215% of Kevaunee's annual release rate obiective.

The release rates for  halogeas and pértitulates with
hali—lives greater fhan, eigbt{days were alsc below Technical
SpecificaiiohA 1imits> and Zevaunee annual onectiveé. ThoSe

average guarterly release rates are:

1st Qtr v ~ 2nd Qtr
Specification (uCi/sec) 6.12 E-2 6.12 E-2
Average {uCi/sec) © 2.47 E-6 : " 1.81 E-5.
% of specification : 4.03 E-3 2.95 E-2

The average release rate for the period was 1.03 B-5 uCi/sec

‘which is 1.10% of Xevaunee's annual release rate objective.

Table 2.1 p;esents a Quatte;ly susration of the ‘totai

_release, average release rates, and percent -~ of Technical

Specifications for four categories of gaseous effluents. Table
2.2 lists the quarterl? sdmé of individual gaseous radionuclides
reléased by continuous and batch modes; Takle 2.3 is essentiaily
the same data ptesénted in a monthly summation as required by

Technical Specifications. .



Table 2.1 .
_ Semiannual Effluent Report 1981

Gaseous Effluents - Summation of All BReleases

ist Quarter

Pission and Activiation Gases

Total Release {Ci) : - 2.25

Iodine - 131

Total Release (Ci)
Release Rate
% of Tech Spec

Particulate (half-lives > 84)

Release Rate
of Tech Spec

E¢l

Rate {(uCi/sec) 2.39 F O

% of Tech Spec (based on Xe-135) 5.49 E-2
2.41 E-6

(uCi/sec) 3.09 EF-7

5.05 E=~4 -

Total Release (C1i) 8.20 E-6
{(uCi/sec) - 1.05 E-6

1.71 E-3

Gross Alpha Released (Ci) . 5.80 -5
Total Release (Ci) - 2.55 £-3
Release Rate {uCi/sec _ - 3.28 E-4

There is no applicable Tech
Spec limiting tritium
release rates

Quarter

2nd

3.53 E#1
4,49 E 0
1.0Q =2-1
4.52 BE-5
5.75 E=6
9.39 E-3
8.09 E-56
1.03 E-6
.68 E-3
5.30 &5
9.11 E-1
1.15 E-1




Nuclides
‘Released (Ci).

Fission Gases

Ar—-41

Kr—-8%nm

1e—-133

Xe—-133nm

Xe—135
Unidentified
Total for Period

‘Iodines

I-131
I-132
i-133
I-134
I-135 .
Total for Period

Particulates

Co-00- -

Cs-134

Cs=-137

Sr—-89

Sr-90

Rn—222
Unidentified
Total for Period

Table 2.2
Semiannual Efflueat Report 19871
Gaseous Effluents - Elevated RBelease

Ccontinuous Mode

ist Qtr

2.07 B+
2.25

E+1 -

S 4 38 F-6

2.7
2.13 2-6
<6.66 -7
<6.66 E-7
1.70 £-5
5.80 E-5
<7.91 E-5

-7 -

©2.34 E-5

2n

(=%

gtr

1.97 E-1

<2.63 E+1
<2.66 E+1

2.02 EB-7

2.02 B-7

<1.55 E-6
<1.55 B-6
6.93 E-o
<1.50 E-5

gat
1st Qtr

-

3.49 E-3
7.88 E~-3

5.53 E-1

1.14
1.00
1.24

ch &0

[oN

e

nd.Qtt“

N

la 32
2.38
. 2.89
4.31
6e 36
3.73
8.76

mmmtfzmwm
QO 4 UVTO 0O

4.52
1. 15
5.36
4.586
2.30
1. 34

=5 I RS C;d tx) L4
s Uiy

1270 E-10
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Semiannual Bffluent Beport for 1981
1st Quarter Gaseous Release
Total ’
Table 2.3A
Noble Gases (Curies)
r T - T - T - T
| Isotope | January | February | darch | Total
- -+ ~— —t } :
| Xe—-133 | 3.7 E-3 |} 4,34 BE-4 §. 2.49 E-4 | 4.39 E-3
F t 4 ~ + +
| Xe-135 i - | 5.23 E-1 | w26 E QO | 1..78 EOQ
+ —- + -+ + :
{ Unident. | 7.78 2 0 | 6.60 E O } 6.33 E 0 | 2.07 E+1
¢ —+ _ + + +
| TOTAL { 7.78 20  7.12 E0 .| 7.59-E0 | 2.25 E+1
L ¥ 1 y L
Particulates (Curies)
f Y RS T T ; B
| Isotope | January | February | March | Total {
— } -+ } + 4
| Co—60 { 1.27 B-6 | 1.97 F=6 | 1.22 E~6 | H4.46 E-6 |
— + + + +— 4
! Cs—134 } 2.7 E-7 . - | - i 2.71 =7 |
% + + + $ - 1
{ Cs—137 | 7.04 B-7 | 8.38 E=7 | 5.92 E-7 | 2.13 =-6 |}
{ $ + + 4
] Sr—39 | <1.47 B=7. |} <1.31 E-7 | <3.88 E-7 | <6.66 E-7 |
[ 3 i i y 4
Ll  § . L 4 E § ) . } |
| -Sr—-90 ] <1.47 B-7 | <131 E-7 | <3.88 E-7 | <6.66 E-7 |
k +—— —— + - —
] Rn-222 ] 2.52 E=5 } 4.24 =5 | 6.29 -5 | 1.31 E-4 |
} t + + + : 4
|- Unident. | 3.76 E=5 | 2.16 E-5 | 4.75 E-6 | 6.40 -5 |
— { —+ : + + {
{ TOTAL | <6.53 E-5 | <6.71 E=5 | <7.02 E=5 | <2.03 E4 |
[N A . 'Y I\ A — v |




Semiannual Effluent Beport for 1980
1st quarter Gaseous Helease

Halogens (Curies)

T

otal

ATable,Z.JA (ccn't)

M
-_—‘—.;‘-::1-._-——_”-“_-7

L R . ) B L] i R i
{ Isotope i Januacry | TFecruary | Marcch | Total
L T B 1} b k)
1 I-131 [} - | - ! 2.41 E-6 -} 2.41 E-6
r + + —+ +
§ I-133 1 1.75 2-7 | - | 6.63 E-6 | 6.85 E-6
1 i i 1 5 N
LB T | T E}
] I-135 { - ] - ] 1.73 E-6 | 1.73 E-¢6
— + + -+ i
§ Total §j 1.75 E-7 | - { 1.08 E-5 | 1.10 E-6
Summary ) ,
1 R - k] - R L
| | January | Februarcy | March 1 Total
[ b { 3 i i
8 ¥ i Ry 4
§ Total 1 i i 4
| MNoble | 7.78 B0 { 7.12 EO0 | 7.59 EO0 | 2.25 E+1
j Gases (Ci) | { I~ ] '
— 4 + 1 }
| Total 1 i ] ”}
] Halcgens Ci} 1.75 E-7 | - | 1.08 E-5 | 1.10 £-5
F 1 + + —+
] Total | i ) | |
| Particulate] ’ . 1. . ‘ | | .
'} Gross - | <6.53 E=5 | <6.71 E-5 | <7.02 E-5 | <2.03 E-4
| Beta-Gamma | | : { ‘ [
— . + —t + +
| Total | i i i
{ Farticulate] 4 } i
} Gross { 2.54 B-€ | 3.07 E-6 | 2.59 E-6 | 8.20 E-6
j§ Beta-Gamma | = i | i
| Balf-Llives | i | i
1 >8 Days | l l I
b + —+ 3 4
. Total i e S P ] . [} N
Tritium Ci § 7.52 E-4 | 6.95 E-4 | 1.10 E-3 | 2.55 E-3
| k3 ] E)
Total b 1 | |
Particulate| } 1 {
Gross { 2.19 E-5 { 1.58 E-5 | 1.23 E=5 | 5.00 E-5
"Alpha Ci i : ) | !
, { $ —+ +
Noble Gas | I : i ' |
Release | 4.29 B 0 } .37 E0 | S.15E 0 |
Rate | - ' ] |
.uCi/sec i | i }

h.——.-—.—-.—-l——-...n-..-‘l—..n—-l—n—._—_.—..-L-n-_—-s—dhu-—dhu—.——-dh-—u

o e o e ade S e e adn B o



Semiannual Effluent Report for 1981
2nd Quarter Gaseous Release

Total
Table 2.3A (ccn't)

Noble Gases (Curies)

- < T T T k]
I Isotope i April -} day . i June i Total i
- - + . + + 4
| Ar—-41 | 1.23 2 0 - I 1.92 E-1 | .42 2 0 |
i - i i 3 |
| ¥ R I 4 K |
{ Kr—-85am j 2.38 E-2 | - | - |- 2.38 E-2 |
= + —+ ‘ + } {
§ Xe—133 { 2.79 B 0 | 2.95 B-1 } 4.32 E-4 | 3.08 E Q@ |
+ +— —4 + —i
| Xe-133m ! 4.31 E-5 | - | - | 4.31 E-5 |
i L i 1 ' - d
. T & ¥ 5 3
| Xe—135 j 6.96 B-1 { 1.09 E-1 | - ! 38.05 E-1 |
t + + + g 4
] Unident. | 8.22 E Q0 | 1.01 2«1 ] 1,17 E+1 | 3.00 E+1 |}
F + —+ + 4 1
| TOTAL | 1.29 E+1 | 1.05 E+1 | 1.19 E+#1 |  3.53 E+#1 |
i 4 F A A . J
Particulates (Curies)
§ RJ ] R ¥
| Isotope i April .} - qay i June § Total
r + + + -
| Co=60 | 4.34% B-7 | 4.30 E-7 | 1.48 E-b |  2.34 E-6
t + - + + +— :
{ Cs-137 } 6.03 BE~7 | 3.82 E-7.} 1.67 E-6 | 2.65 E-b6
1 . | L 1 ) 1 k|
T T R - ] L L
| Sr-89 { <84.32 =7 | <4.28 E-7 | <6.93 E-7 | <1.55 E-6
b } + - + +
} Sr—-30 | <4.32 E-7 |} <4.28 E-7 | <6.63 E-7 | <1.55 E-6
- } + + 4 -
] Rn—-222 | 6.28 E-5 | - ] 6-11 E-5 } 1,21 E-4
— + + ' + t
{ OUnident. | 7.29 E-5 | 7.53 E-6 | 4.32 E-5 } 1.23 E-4
' o + - 4 + +

.1 TOTAL | <1.35 E-4 | <9.20 E-6 | 1.03 E-4 | <2.52 E-4
1 A I : i A

e e ade o W e ade e Wb e b e e e b o

-10-




Semiannual Efflueht'aeport for 1981

Halogens (Curies)

2nd Quarter Gaseous Release

Total

Table 2.31 (con't)

,Isotope'

April

Hay

June

Total

I-131.

3.97

5.50 E-6

4.52 E-5

I-132

I-133

I-134

I-135

h—‘qph.——“u—q—-—qpbq-&-—ﬂ

TOTAL

be e e b b s b e b e o - e ——

6.71 E-6

-f-4--1--\———1-—-1r-—4—-~1_~—-4

}.—-«-—.4-..-—-{»-.._.{,..—-{-....{.._—-4

Ph-—-1r—-—-<--~4r--;{'--47--‘-'ﬁr-h-"

Y RS W S ST A S

Susmary

May

" Total

p- - — o

Total
Noble
Gases

N PO S

(Ci)

1. 05

3.53 E#+]

'1

Total _
Halogens CI

1. 27

6.71

1.33

Total
Particulate]
Gross 4

Beta-Gamma |
L

A—-J,—..-—._

.<1.35

<9.20

1. 08 zZ-4

<2.52

Ll
Total i
Particulate]
Gross i
Beta-Gamma
Half-Lives
>3 Days

1.90

1.66 E-6

Total

~Tritium Ci

2.21

2.30

9. 11

Total

GL oSS
Alpha Ci

2.16

B-5

a
!
!
i
|
!
|
|
!
!
|
i
|
!
1
!
[
l,
|
!
!
!

Maxiaum
Noble Gas
Release
Rate
uCi/sec

|
i
|
i
i
i
“"Particulate}
i
|
i
|
|
i
}

E+2

..--'.._._.._-—-p-.—-—_..—q-__mun_.-.-....s..._..;_qr-.._—-...n._-w-..‘-—-n».__-._....q._._ﬂ

; . . , .
p.—l—.——-—.q-—.h—n—.{p—-—-—q»-—-—-—-;..--....Nh-—h.-—-—-{y-‘—_.-i..——-...—_q—-_-l

© 5.91

P-“"-“"‘“"““‘ﬂ""‘"““"“"*“""—‘*"""—‘“""'“"‘—ﬂ""""'"““‘q--“-‘.ﬁ""“'—"‘q-“‘d

e e e B e G B e B g Sam e o B Sl e B R e Ae e G B e e S e e e O e e v b -
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Semiannual EZffluent Report for 1981
ist Cuarter Gaseouns Release
: Continuous -
Table 2.3B
Noble Gases (Curies)
f - T R i T 3
] Isotope i January | Pebruary | darch | Total |
r + +— + + {
| Xe-135 { - | 5.23 2-1 | 1.26 EO0 | 1.78 E O
r + + + -4— 1
{ Unident. } <7.78 E 0 | <6.60 E 0 | <6.33 = 0 | <2.07 E+1 |
+ + + + $ : 4
i Total | <7.78 E 0 | <7.12 E Q0 ) <7.59 E O | <2.25 E+1 |
L A i A i J
Particulates ‘(Curies)
L ] T. k] L §
{ Isotope i January |} PFPeoruary | farcch i Total
s } + +— +
] Co—-60 ] 1.27 B-6 |} 1.97 E-6 | 1.10 E-6 | 4.34 E-6
| t 1 } 1
I Cs-134 } 2.7v E-7 | - ] - {1 2.7%1 E-7
i Cs—137 | 7.04 E-7 | 8.38 E-7 } S5.92 E-7 | 2.13 E-6
— 1 $ +—— — 4
} Sr—383 ] <1.47 E-7 | <1.31 E=7 | <3.88 E-7 | <6.066 E-7
t —+ + + +
{ sr—990 | <1.47 E=7 | <1.31.B-7 | <3.88 E~-7 | <6.66 E-17
F '3 + + —+
| Rb—88 i 6.02 E-6 } 1.10 E-5 1§ - 1 170 E-5
F + ~+ ‘ + z
| Unident. | 3.32 E-S5 | 1.78 2-5  2.96 -6 | '5.40 E-5
= i + + t
{ TOTAL { <4.18 E-3 | €3.19 E-5 ] <5.43 E-6 { <7.81 E-5
4 - A 1 —4 A
A

-12-




Semiannual Effluent Repcrt for 1981
er Gaseous Release

I1st Quart
: Continucus

Halogens (Curies)

Table 2.3B (con't)

w "'~q—.—ﬂ—hq~.-

—.—--—--—q—--—-q—.——-—-—-—-—qp...u—.—..—q-._'_

e he P RS e Gren

f T T : T T )
| Isotope | January | February | darch 1 Total |
— + + —+ % 4
I- 131 [ - i - 1 2,41 E-6 § 2.41 E-6 |
} +— —t + 4
I-133 1 1.75 =7 | - | 6.68 E-6 | 6.85 E=6 |
+ } + } 4
I~ 135 ! - I - ] 1.73 E-6 | 1.73 E-6 |
+ + + 4 ]
TOTAL { 1.75 E-7 | - i 1.08 E-5 | 1.10 E=5 |
A i A i 3
ugmarcy
r Y T ¥ LIS
| { January | PFPebruary | March i Total
I ; + } + +
| Total | ] I i
} Noble ] <7.78 E 0 | <712 E 0 | <7.59 E 0 } <2.25 z2+1
| Gases (Ci) | I ! ]
— t + 4 ]
Total i . { i )
Halogens CI|{ 1.75 E=-7 | - i 1.08 -5 ' 1.10 £-5
+ + + +
Total i i } |
Farticulatej | { ' i
Gross | <4.18 E-5 .} <3.19 B=5 | <5.43 E-6 ] <7.91 E-5
Beta-Gamma | ] : i |
+ t + t
Total } [ I .
tarticulate| | , i - | ‘
Gross | 2.54 E-6 |} 3.07 E=6 | 2.47 E~6 | .8.08 E-6
- Beta-Gapma | | ] i
Half-Lives | § i 1
>8 Days ! ! o 1
: + + ¢
Total ] | , ! L
Pritium Ci |} 1.00 E=2 | 1.64 21 | 1.13 E-2 | 1.85 E-1
} t } 4
Total | - | { 2
Farticulatej F { |
Gross’ { 1.13 E-5 | 7.64 E-6 | 9.39 E-7 { 1.99 E-5
Alpha Ci i i ' | i
— { 2 { ]
- Maxipum B e SN B - -1 -
Noble Gas | i | : ]
Release } 3.00 EO0 | 3.65 E Q0 | 4.43 B 0 |
Bate [ I o §
uCi/sec | i ] l
A i A A
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Semiannsal Effluent Report for 198%1
2nd Quarter Gaseous Belease

Continuous

Table 2.3B (con'y)

Noble Gases (Curies)

T ] RJ Ll . 1’ K] RJ
} Isotope | April i May’ i ~ . June i Total {
F —+ + . + t 1
| Xe= 133 { } 1.97 =-1 | | 1297 E-1 |
L 1 1 1 1 i |
. o T R 4 4 4
} Xe—135 { | 1.09 E-1 | {  1.09 E-1 |
F + { : —+ t 1
| Unident. ] <7.64 E O | <7.37 E 0 | <1.13 E#1 | <2.63 E+1 |
— + -+ + +- 1
{ TOTAL | <7.64% E O ] <7.68 E 0 | <1.13 E«1 | <2.66 E+1 |
L A i A L 4
Particulates (Curies)

L N i i J . L} L A
} Isotope i April ] qay i June i Total |
— + + + - + i
§ Co—-60 | 4.34 E=7 | 4.30 B-7 | 1.48 E-6 | 2.34 E-6 |
— + t } + - ]
| Cs-137 { 6.03 -7 | 3.82 E-7 | 1.67 E~-6 | 2.65 E-6 |
r t + —+ +- —
{ SR-89 - { <4.32 E-7 | <4.28 E-7 ] <6.93 E-7 | <1.55 E-6 |
[ 3 i . 1 4 4
r - T L § T ) 1
| SE—-99 | <4.32 B-7 | <4.28 E-7 | <6.93 -7 | <1.55 E-6 |
F { — 4 - + + 1
{ Unident. | 7.09 E-7 | 2.40 E~-6 | 3.82 E-6 | 6.93 -6 |
— + : + + 4 1
| TOTAL | <2.61 2=6 | <4.07 E-6 | <B.3% E-6 | <1.50 E-5 |
L i i i . 1 J
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‘Semiannual Effluent BReport for 1981

Halogens (Curies)

2nd Quarter Gaseous Release |

Continuous

Table 2.3B (con't)

p-—-—.—-—‘.—-—-q-—-—-‘—‘—uw—.—-—ﬂpn————gﬂr—q

-—I—'——.—qp_h—-‘_ﬁ-.‘—

. B d ki T  § Rj
4 Isotope ] April 1 May { June i Total i
— + —+ —+ + - 4
§ I-133 1 2.02 E-7 | C- i y 2.02 EBE-7
F : + + + $ .|
]° Total { 2.02 B2-7 | - i | 2.02 E-7 |
FY 4L i ) | A d
Suamary
k] k1 d kS
} April i May i June | Tctal
4 + —+ —+ -
Total i | A | -
Noble : | <7.64%4 E O | <7.68 E 0 | <1.13 E#1 | <2.66 E+1
Gases (Ci) | | I i
4 1 + +
Total i . { 1
Halogens Ci| 2.02 BE-7 | - | | 2.02 E-7
$ + + -+
Total } { i [}
Farticulatej | o l !
Gross | <2.61 E-6 | <4.07 E-6 | <B.36 E-6 § <1.50 -5
Eeta-Gamea |} i i |
3 + + +
Total | 4 | _ IR
Particulatej : ] i T 1 )
Gross | 1.90 E-6 | 1.66 B-6 |  U4.53 E-6 | B8.09 E-6
Beta-Ganmma | i ' l. i :
Half-Lives | | i i
>8 Days ] | i i
— + + + +
Total | | a ! ‘
Tritium Ci | 4.05 E-1 ¢ 3.70 E-3 | 1.46 E-1 | 5.54 E-1
+ - + 1 1
Total { i i i
tarticulate]| i | 1
Gross { 6.26 BE-7 ] 1.12 E-6 | 1.59 E-6 | 3.33 E-6
Alpha Ci i . : [ -
+ -+ —t +
Maxiaum i i i i
Noble Gas | ' i | : i
Release ] 4.93 B 0 | 5.78 E O | 4.3 E 0 |
Rate ) 1 R - ]
i A A

bn—-‘n——-—-—-L—-—-...-—-—d—l——-l—n—u—-—._uo_-db-n——n—..-di-.-l—ﬂl—-—._-—JL.—-d

T

=15=-



Semiannual Effluent Eeport for 1981

1st Quarter Gaseous Release

"Batch
Table 2.3C

Noble Gases (Curies)

I - R R 1 R R}
| Isotope i Januvary | February | March 1 Total |
— : +— t + + 4
| Ze—133 ] 3.7 E-3  § 8.34 E-4 | 2.49 E-4 ] 4.39 BE-3 |
1 | - i i —
| 3 EN R e RJ
| Unident. { V.13 E-3 | 1,12 E-3 | 1.24 BE-3 | 3.49 E-3 |
k + + + + 1
i TOTAL J 4434 E-3 |  1.55 B-3 | 1.4 E~3 | T.88 E2-3 |
L i A 4 L » ]
Farticulates {Curies) ’
LB I T g T R
{ Isotope i January | TFetruary | darch ! Total |
— 4 } + : + 1
} Co-0o0 { - i - { 1.15 =7 |} W15 E-7 |
L 1 b1 H | - 4
§ k1 k3 R - L
{ Cs—137 | - i - j 553 E-11 | 5.33 E-11 |
' + t + $— 1
| &n—-222 { 1.92 B=-5 ] 3.14 E-5 | 6.29 =-5 § 1l.14 E-4 |
— + -+ + + {
|" Unident. | 4.41 E-6 | 3.80 E-6 | 1.79 2-6 | 1.00 E-5 |
b { { + + 1
| TOTAL § 2.36 E-S i 3.52 z=5 | 6.48 E-5 1 1.24 E-4 {
i L i > N A J

_'-'1 6—



1st Juarter’

Semiannual =ffluent Heport roc 1931

BEelease

o e wde

U o o o

...‘—n—-a—---.-—..—-”-.-—-—-—.-qp--—-._q——.._——q-.q

Batch .
Table 2.3C {(con't)
Haloyens (Curies) .
— T RS R 1
| Isotope i Janudary | February | March { Total
I i 3 d
¥ | 4 L 3 &
Total " - ! - i - i -
—te i - -
ugsmarLy
R T - . 1 -+
1 January | Fetruary | darch ] fotal
+ + - 1 +
Total ] | i , i
Noble { 4.84 E-3 | 1.55 E-3 | 1.49 E-3 | 7.88 -3 .
Gases (Ci) | i | ' 1
+ + —+ +
Total i | { i
Halogens Cij - N - 1 - ] -
t t + —
Total i i 2 i
Particulate} T | |
Gross 1l 2.36 E-5 | 3.52 B-S5 | €.43 E-5 | 1.24 E-4
Beta-Gamma { . i H i '
+ 1+ —+ —
Total { | 1 .l
Particulatej i ] , |
Gross | - i - i 1«15 E-7 . 115 -7
Beta—-Gamma | )| 1 )|
Half-Lives | ] { i
>3 Days ] j I i
— + + + +
Total | i ] !
‘Tritium Ci |} 7.52 BE-4. |} 6.95 E-4 |} 1.10 BE-3 . §j 2.55 EBE-3
—t 1 ) +
Total } 1 i |
Particulate| , i i » o [
Gross } 1.06 B=5 | B8.13 E-6 § Y.14 E-5 "} 3.01 E=5
Alpha Ci 1 N ‘ I i
{ + + +
Maximusm | i i i
Noble Gas | . - i 1
Release o 1.29 E Q0 | <7.21 E-1 | <7.2%1 E-1 ||
Rate | 1 | ' : i
uCi/sec ) o | ]
L i L y &

. puuh__T_Pblhhq.m_
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Semiannual Effluent Reprcrt for 1981
2nd Quarter Gaseous

Batch

Release

Table 2.3C (con't)

R SR U Sy S SRy SO OR S

Noble Gases (Curies)

k] R i S ¥

| Isotope i April i May 1 June i Total

— — + $

} Ar 41 | .22 B 0 | - i 1.92 E-1 { 1,42 2 0

- + + + 4

} KC—-B85m | 2.38 E-2 | - | - ! 2.38 E-2

— t $ + 4

| Ye— 133 | 2.79 20 | 9.80 E~-2 |{ 4.32 E-4 } 2.89 EO

t 1 1 + +

i {e—-133m j- 4.3% BE-S5 | - ! - § 4.31 E-5

+ { 1 + +

| Xe— 135 | 6.96 E-1 | - | - { 6.96 E-1
— t +— —+ }

| Unident. | 5.80 E-1 | 2,72 E O | 4.33 E-1v | 3.73 £ D

- 4 + t 1

| TOTAL ] S<32E 0 { 2.82E Q0 | 6.26 E~1 | d.76 2 0

L 1 1 kW 4.
Particulates (Curies)

T ¥ | T 3
] Isotope | April i ¥avy i June { Total i
b t + + : ] 1
j Co—69. ] - - | - | 1.70 E-10 | 1.70 E-1G |
L L 4 1 i 1
r L 1 Kl - T 1
| Bn-222 | 6.08 E-5 | - { 6.11 E-5 .| 1.21 B4 |
r + + + % 1
{ Unident. | 7.22 E-% | 5.13 E-6 | 3.94 BE-5 | .l.16 E-4 |
+ + + + 1 1
{ Total ! 1.33 E-4 | 5.13 E-6 | 1.00 E-4 |} 2.37 E-4 |
4 A '\ A . A ¥ 3

-18—-



Semiannual Effluent Report for 1981
2nd Quarter Gaseous Release

.

~ Batch
: Table 2.3C (con't)
Halogens (Curies)
~ ; ~T T ) T - T 1
|- Isotope ] Aoril i May i June i Total i
%* + + —+ + —
j I-131 } 3.97 B-5 - 5.50 E-6 | - | 4.52 E-5 |
k + + + +- 4
j I-132 ] 1.03 =S5 | 1.21 E-6 | - {1 1.15 B-5 |
t —t +- - -+ + 1
{] I-132 ] 5.36 E-5 | - ] - | 5.36 E-5 |
r + -+ + + 1
i I-134 ] 4.85 -7 | - i - { 4.86 E-7 |
f { + -+ 1 i
| I-135 ! 2.30 E-5 | - i - } 2.30 E=5 |
F + + + 4 4
| Total i 1.27 E-4 | 6.71 E-6 | - o 1.33 E-4 |
[ A A i i J
Surmary
— T T . L] ) IR 1
i ] April i May | June { = Total {
— + + + 4 -1
| Total ! ! : - j ]
j Noble { 5.32 E 9.} 2.82E0 | 6.26 2-1 | 8.76 EO0 |
i Gases (Ci) | | ! { |
+ } +- } + |
i Total i | o i ! o H
| Halogens Ci{ .1.27 E-4 | 6.71 E-6 | - § 1.33 E-4 |
— . : } + + - +- 4
] Total | i i - i
| -Particulate] i } ; i {
| Gross | 1.33 E-4 | 5.13 E-6 | 1.00 E-4 | 2.38 E-4% |
-] Beta-Gamma | i i i 1
+ + + —+ 4 2|
| Total | o i | {
} Particulatel } | i i
| Gross { - { - 1 1«70 E-10 § 1.70 E-10 |
j Beta-Ganma | ' I i i 1
| Half-Lives | i ] | ]
| >3 Days i | (I Ix ]
— 4 t + 1 i
i Total i : i i : { . i
| Tritium Ci | 5.55 E-2 | 2.18 E-1 | 8.44 E-2 | ~3.58 E-1
' t . +- — } + 1
Total - i i g | i
‘Particulatel SR SR S S T
Gross ] 2.83 E-5 § 1.80 E-6 § 2.04 E-5 | 5.01 =S |
Alpha Ci i | I d i
- +— + —+ t i
] Maximum { | | i i
| Noktle Gas | | ! |
| Release | 2.33 BE#2 } 2,12 E 0 | 3.02 E O | 1
| Rate 1 | ' i i 1
| uCi/sec i i i I I
& i 1 A A "}
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3-0

LIQUID,‘ EPFLUENTS

The total 1lijuid radioactive release for each gquarter wvas
well below the Technical Specificatiocn ' lismits of 10 «curies per .
quarter. .Tﬂe ist quartéi releases Qere 2.06% of the yearly
objective applied by quarter of 1.25 curies. The 2nd quérter
releases were 48.7% of the objective. |

Instantaneous release concentratioas are limited Ey the
individual radionuclide concentrations established in 1OCPRZO,
Appendix B, for uarestricted areas. Duriﬁg the —report geriod,
none of the isotopes released exéeeded the 'concentrations
specified in Appendix B.

The 1st and 2nd quarter release concestrations for ligquids,

‘excluding Tritium and dissolvedfgases,Avere 1«97 E-9 uCi/zl angd

2.39 E-8 QCi/ml respectively, averaging 1.%0 £-8 uCisel for the
céport'pe;iba,' the an quarter total ceflecting tné effects of
the annual outage. TheA average concentration of tritiunm
released vas well Dbelow both Technical Specification ligits and
ahnual objectives. |

Tablé - 3.1 presents a guarterly sumsrpation of the total

release, average concentration and percent of applicable

~ Technical Specification limit for three cateqories of 1liquid
effluents. It also  presents the gross alpha release, volume of

“waidte releassd aid volume of dilution water used.. Tablé 3.2 isa '~

monthly summation of the same information in Table 3.1, plus the
quantify of the individual isotopes released to unrestricted

dredSa
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Table 3.1

Semiannual Effluent Report 1981
Liquid Effluents -~ Summation of All Releases
1st Qtr ' 20d Qtr

Fission and Activaticn Products

Total Release (excludxng H3 and

dissolved gases) (Ci) : - 3.33 BE-2 6. 09 B-1
Average Concentration (ucl/ml) : 1.97 E-9 2.39 E-8
Percent of Tech Spec , ‘ o
(10 Ci/gtr) (%) 3.33 E-1 . 6.09 EO
T:itium‘
Total Release (Cl)' ’ 8.26 E+01 2. 83 E+01
Average Concentratioa (qu/ml) : 4.89 E-06 1. 11 E-0Q6b
‘Percent of Tech Spec . ' g
{3.0 E-3 uCiyel) (%) 1.63 E-01 . 3.70 E-02
'DisSolved GaSés
Total Release ci) o . 5.25 E-5 ' -0 -
Average Concentration (qu/ml) 3.11 E-12 - 0 -
~No applicable Tech Spec ‘ '
Gross Alpha Activity
Total Release (Ci) o ~ <1.72 E-04 <3.13 E-04
Volugg of ﬂaste Released
(litecs) | 1261 Ee06  2.42 E+06
jglgg_'gg Dilution Water
(litezts) - | 1.69 E+10 2.55 E+10

. -21_

Total

1.11 E+02

<4.85 E—QU
4.03 E*OSV'

4.24 E+10



Table 3.2a '
Semlannual Effluent Report
‘ quuld Effluents

 LICUID RELEASES © gNITS ~ JAN. FEB MARCH

1. GBGSS RADIOCACTIVITY
A. Total Released CURIES 6.83 BE-3 -
B. Ave. Conc. Released UCI/AML 3.56 E-9 2.75 E-9 1.36 E-9
C. Max. Conc. Released UCI/NML 9.27 £-9 8 ‘E-8

2. TRITIUM _
A. Total Beleased ~  CURIES 7.00 EC 4.96 E+1 2.60 E#1
B. Ave. Conc. Released UCI/AL 3.65 E-6 . 1.12 E-5 2«48 E-6

3. DISSCLVED NCBLE GASES P , - : : A
'A. Total Released . CUSBRIES -0- 83.15 E-6 4.43 E-5
B. Ave. Conc. Released UOCI/ML -0- ' 1.84 E-12 4,22 E-12
4. GBCSS ALPHA ACTIVITY v -
A. Total PReleased - CURIES <2421 E-5 <5.09 B-5 <9.34 E-5
. B. Ave. Conc. Released UCI/ML <114 E-7 <1.0 E-7 <1.10 2=7

5« VCLOME OF LIQUID ﬁASTE

RELEASED : LITERS 1493 E+S5 . 5.09 E+5 9.04 E+5

6. - VOLUME oF DILUTICN , Lo
WATER o LITERS 192 E+9 . U.44 E+9 1.05 E+10-

7. ISOTOPES RELzAsvn » : _ ‘

© 5r 89 CURIES 1.61 -6 4.22 E-56 7.50 E-6
sr 30 CORIES <1.90 E-6 <5.01 E-6 <8.89 E-6
Co 58 : - CURIES 3.55 E-4 7.78 E-4 8.95 E~-4
"Co 60 : CURIES 1.17 E-3 7.03 E-3 9.01 E-3
Mn 54 . CORIES 2.95 E-6 2. 43 E-4 3.90 E-4
Cs 137 . CURIES 3.10 E-3 1.41 E-3 2.21 E-3
Sb 125 . " CORIES 2.06 E-U -0~ ~-0-
Cs 134 : " CURIES - 1.34 E-3 8.77 E-U 8.37 E-4
ag 110 m . CURIES 6.53 E-4 .1.83 E-3 7.93 E-4
Na. 24 _ - CUBIES -0- -0- -0-
Sh 124 CORIES -0~ -0- -0-
Fe -59 ' -~ COURIES -0- -0- -0~
Cr 51 CORIES -0- -0~ -0-
Sn 113 : CURIES -0- ~0- -0- :

““Xe ¥33 7 -~ " CORIES ~ -0~ "~ 8i15 E=6 - 4.U43 E=S57

Nb 95 CURIES -0 -0~ -0-
Co 57 ' CORIES -0- -0~ -0~
Zr 95 CORIES -0- -0- -0-

5o 117m i CURIES =0- -0- -0-

-22-.



" TABLE 3.2t

Semiannual Effluent Regport

LIQUBID RELEASES

3.

cs 137

GROSS RADICACTIVITY.
A. Toctal Released

B. Ave. Ccnc. Released
C. 4ax. Conc. Released
- TRITINM

A. Tctal Released
B. Ave. Conc. Released

DISSOLVED NCBLE GASES
A. Total Released
B. Ave. Conc. Released

GROSS ALPHA ACTIVITY
A. 7Total Released
B. Ave. Conc. Released

YOLUME OF. LIQUID WASTE
RELEASED' |

VCLUME GF DILUTICN
WATZER" '

ISOTOPES RELEASED
Sr 39 ' :

sr 90
Co 58
Co 60-
Mn 5S4

St 124
St 125
Pe 59

Cs 134

- Cr 51

Ag 110 @

-Xe 133

Na 24
Sn 113
Nb 95
Co 57

“Zr 95

Sa 117n

UNITS

CUEIES

uci/uL
GCI/ML

CURIES
UCI/ML

CURIES
4CcI/ ML

CURIES
UcI/MiL

LITERS
LITERS

CURIES
CURIES

‘CURBIES

CURIES

.. CURIES
" 'CURIES

CORIES
CURIES

CURIES

CURIES
CURIES
CURIES

- CORIES |

CUBIES
CURIES
CURIES
CORIES
CUORIES

CURIES

-23_

4.44
5.94
3.62

<8.81
<1.20

Liquid Effluernts

APRIL

[ f'.u rxt
[« FREV RN V)

-—h
1]
N
[\
(¢}
+
b

s ' m
[
~ €

<1.09 2-4
<1.29 E-7

3.06  E+5 |

2.48 E-5

. <4.35 E-6

1.95 -1
4,09 E-2
2.b4 E=3
7.51 E-3
1.59 E-2

t.04 E-2-

4.36 E-4
3.36 E-3

SEMIANNUAL
JUNE TOTAL
2.68 E=1  6.43E-1
2.44 E-8
1.69 =7
1.10 E+1  1.11E+2
1.00 E-6 -
-0~ | 5.258B-5
- B
<1.16 -4 <d4.862-8

<1.5 E-7
7.76 E+S U.02E+6
1.10 E+10 U4.24E+10
213 E-5  7.95E-5

1<3.72 E=6 <2.7T4E-5
1.94 E-1 3.95E-1
4.74 E-2 . 1.32E-1
2.64 E-3  7.33E-3 .
3.84 E-3 2.32@-2
6.80 E-3  2.19%-2
4,06 E=3 -~ 1.47B=2
1.66 E=5  4.53E-4.
2.41 E=3  1.18E-2
1.12 E-4  1.43p-2
3.74 g-3  1.83E-2

L=0— . 5.25B-5 .

0 2.37 B=3 2.37E-3
8.80 £-5  8.80E-5
3.00 E-4  5.19E-4

7.99 E-5  2.38E-4
5.99 E-5  3.84%—4 .

7.65E-5



SOLID WASTF DISPOSAL -

Table 4.1 is_a summation of solid vastes shipped for the
first half of 1981, Presented are the types of waste, major
nuclide compositioh and disposition of wastes. No irradiated
fuel shipments were made during the report fericd.

A composite sample from the 1980 solidifiedlvesin shipments

was analyzed by a contractor for transuranic nuclides. The

_results showed an average transuranic concentration of 1.85 E-2

.nanocuries,/ -gram, well within the disposal site 1limit of 10

nanocuries/gram. A composite of the 1981 shipments will be

analyzed during the year.

—22Y4~
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Table 4.1 '
January thru June 19871 Solid Waste and Irradlated
A Fuel Shlpmeuts

©.“A. Solid Waste Shlpped Off-Site for Burlal or Dlsposal
{Not Irradlated Fuel)

1. Type of Waste ‘ Unit Jan - Jun 1981

" a. Spent resins solidified , Cu. ¥ ' 4.24 E-1
in a concrete =matrix Ci 7.20 E-1

b. Dry compressable Cu.¥ 1.59 E+1
contaminated waste Ci - 3J.54 £ 0

C. Non-compressable Cu.t 1.48 E+1
contaminated scrap Ci 1.10 E O

d. Contaminated Zilter Cu.®  7.85 E O
elements solidified Ci 1.17 E#1

in concrete

- e. Contaminated sludge : Cu. M 2.12 E
solidified in concrete - Ci- ' 7.20 E-1

2. Estimate of Major Nuclide by Composition :
" (By Type of Waste) o % Cci

a. Cobalt-60 . 51.6 3.71 E-1
Cobalt—-58 o 3.4 2.25 E-1
Cesium—-137 : o 11.5 8.28 E-2
Cesium—134 ' 3.4 2.4%7 E-2
Manganese-54 2.1 1.56 E-2

b. <Cobalt-60. 63.6 2.46 E O

coooiCesium-137- 12.9 4.62 -E-1
Cobalt-58 10.8 3.88 E-1
Mancanese-54 3.9 1.38 E-1
Cesium—-134 .8 1.35 E-1

C. Cobalt-60 : 68.4 7.51 E-1
Cesium—137 : . -12.9 © 1.41 E-1
- Cobalt-58. o 12 1.22 E-1

) ) Manganese-54 ‘ 3.8 T 4,22 B2
Cesium—134 - 3.1 4.14 E-2
d. Cobalt-60 64.8 7.59 E O
- Cobalt—-58 : 15.6 .83 E O
Cesium— 137 : 12.5 1.47 E O
Cesium134 ‘ : _ 3.7 4.35 E-1
Manganese—-54 3.4 4.07 E-1
- '@« Cobalt-60 » : ' 70.0 " 5.04 EBE-2

-25-




B.

Cesium—137
Cobalt—-58
danganese-54
Cesium-134

3. " Solid waste Disposition

‘Date of
Shipment

01/26/31
02/23/81
03,24/81
Q413,81
05/20/81

06/22/81

No irradiated fuel shipsents were made from the Kewaunee Nuclear

Mode of
Transportation

Chém—uuclear
Shielded Vvan

Chem—-Nuclear
Shielded Van

Chem—Nuclear

14-195-8 Cask

Tri-State
Saielded VYan

Chen~Nuclear
Shielded Vvan

Chem—~Nuclear
Shielded Van

. Irradiated Fuel Shipments

13.0 9.36 E-3
9.2  6.62 E-3
3.0 2.88 E-3
3.8 2.73

Destidation

Parnwvell
South Carolina

Barnwell

South Carolina’

Barnwell
South Carolina

Barnwvell :
South Carolina

Barnwell
South Carclina

Barnwell -
South Carolina

“Power ‘Plant.during the first six months of 1981.
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