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INTRODUCTION

This report is being submitted in accordance with the re-
quirements of Kewaunee Technical Specifications, section 6.9.3.b.
The data reported covers the releases made from July through Dec-
ember 1978. The report contains a summary of the gaseous and liquid
releases made to the environment including the quantity, character-
ization, time duration and percent of technical specification limits

of the releases. A summation of solid waste disposal is also included.

1.1 Technical Specification Limits and Objectives

Specifications and objectives are set to insure that as
low as practical releases are made to unrestricted areas and
still allow for practical and dependable operation of the
Kewaunee Plant. The annual objectives for release of gaseous
wastes are: mnoble gases and particulates with half lives
greater than eight days should not exceed 1.7 x 103 uCi/sec;
and halogens and other particulates with half lives greater
than eight days should not exceed 9.2 x 10_4 uCi/sec.
Technical Specifications limit gaseous releases to 4.45 x 103
uCi/sec for gross gaseous activity (based on Xe-135): and
6.12 x 10_2 uCi/sec for halogens and particula;es (T%> eight
days) when averaged over any calendar quérter. The noble gas
‘activity limit is based on Xe-135 as the most restrictive
isotope.

The following are the Kewaunee Plant objectives for the

release of liquid effluents to unrestricted areas.



The annual total quantity of radioactive materials
in liquid waste, excluding tritium and dissolved
gases, should not exceed 5 curies.

‘The annual average concentration of radioactive
material in liquid waste, prior to dilution 1in

Lake Michigan, excluding tritium and dissolved

gases, should not exceed 2.0 E-8 uCi/ml.

The annual average concentration of tritium in
liquid waste, prior to dilution in Lake Michigan
should not exceed 5.0 E-6 uCi/ml.

Technical specification timits for the release of 1iquid

effluents are:

a.

The instantaneous gross radioactivity release con-

-centration in liquid effluents shall not exceed

the values specified in 1lu CFK Part 2uU Appendix B,
for unrestricted areas.

The release rate of radioactive liquid effluents,
excluding tritium and dissolved gases, shall not
exceed 10 curies during any calendar quarter.

The annual average concentration of tritium prior to
dilution in a natural body of water shall not exceed
3.0 E-3 uCi/cc.

1.2 Batch Release Data

Gaseous

The following is a summation of the total gaseous

batch releases made during the second half of 1978.

Number of batch releases . . . « . - - « . . 13

Total time for all batch releases (séc). . . 2.51 E+5
Maximum time for one batch release (sec) . . 4.31 E+4
Average time for a batch release (sec) . . . 1.93 E+4
Minimum time for a batch release (sec) . . . 3.60 E+3



1.3

1.4

Liquid

The following is a summary of the batch liquid radio-

active discharges made 1in the second half of 1v978.

Number of Keleases and Gallonage

Laundry 118
Boron KRecycle 50
Miscellaneous Sources 187

total time for all releases
Maximum time for one release
Minimum time for one release
Average time for a release

Abnormal Releases

y3,u35
164,770
1,155,957
bo,647
505

1

3

131.4

gal.
gal.
gal.
min.
min.
min.
min.

No abnormal releases were made from the XKewaunee Plant

during the report period.

Lower Limits of Detection (LLD)

All routine releases of radioactive liquid wastes are made

in the batch mode. Each batch is quantitatively analyzed for

gamma emitters and tritium and an allowablLe release rate specified

to maintain the concentration of radionuclides prior to dilution

in Lake Michigan tess than the limits stated in Section 1.1. A

fraction or each sample is retained for a monthiy proportional

composite analysis for alpha emitters, Strontium 89, and Strontium 90.

The lower limits of detection (LLD) for the various radio analyses

are:

Analysis

LD (uCi/ml)

Gross beta-gamma
Dissolved Noble Gases
1I-131, Ba-La-140
Gamma emitters
Tritium

Gross Alpha

Sr-89, 90
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GCaseous raaioactive effluents are released in both the

continuous mode (Auxiliiary Builaing Stack) and the batch mode
(Containment Venting or Gas Decay ranks). The Auxilaary Building
Stack is sampled continuously ror particulates, halogens and
strontium by "otf-line" sampie trains. <the stack is also grab-
sampled daily for gaseous gamma emitters. The LLus for tnese
radio analyses are:

Analysis LLD (nCi/cc)

Gross Gamma (Gas)
Gamma Emitters (Gas)

SN
00— Lt

-7
F-8 to 3.2 E-7 (Kr-85,
.72 E-5)
Iodines E-13
Gross beta-—-gamma -1
(Particulate)
Gamma Emitters (Particulate) 9.
Sr-89, Y0 (rarticulate) 8
Gross alpha (Particulate) 3

|G 38 ol
(9,1

E-13
~14
-15

[calics JANd

the patch releases are sampled for particulates, halogens,
tritium ana fission gases prior to release to determine allow-
aple release rates. The actual amounts released are quantified
by samplers downstream of any tilters in the release path.
The LLDs for these releases are dependent on the duration of
the release and, in the case of particulates and iod;nes, are
typically a factor of 6 to 1lu higher than those given above
for the continuous release mode. The gas LLDs are the same as

those given above.

GASEUUS EFFLUENTS

The release fates for gaseous activity, excluding halogens
and particulates with nalf-lives greater than eight days, were well
below applicable Technical Specificatioa limits and annual objectives
for the second six months of 19/8. The average release rates versus
Technical Specifications are shown below.

-4~




3rd Qtr 4th Qtr
Specification (uCi/sec) 4.45 3 4.45 E+3
Average (uCi/sec) 4.47 E-1 1.20 E O
% of Specification 1.0 E-2 2.70 E-2

The average annual release rate was 1.05 E 0 uCi/sec which is 0.062%
of Kewaunee's annual release rate objective.

The release rateé for halogens and particulates with half-
lives greater than eight days were also below technical Specifica-
tion limits and Kewaunee annual objectives. ‘those average quarterly

release rates are:

3rd Qtr 4th Qtr
specification (uCi/sec) 6.12 E-2 6.12 E-2
Average (uci/sec) 5.38 -5 2.78 E-5
% of Specification 8.79 E-2 4.54 E-2

The average release rate for the period waz 4.08 E-5 uCi/sec which
is 4 .47 of Kewaunee's annual release rate objective.

Table 2.1 presents a quarterly summation of the total release,
average release rates, and percent of technical specifications for
four categories of gaseous effluents. Table 2.Z lists the quarterly
sums of i1ndiviaula gaseous radionuclides reléased by continuous
ana batch modes. 1able 2.3 is essentially the same data presented

in a monthly summation as required by Technical Specitfications.



Semiannual
Gaseous Effluents

Fission and Activiation Gases

Taple 2.1
rffiuent Report 1v78
— Summation or All RelLeases

Total Release (Ci)
Ave. Release Rate (uCi/sec)
% of Tech Spec

(based on Xe-135)

Iodine - 131

Total Release (Ci)
Ave. Release Rate (uCi/sec)
7% of Tech Spec

Particulate (T} 8d)

Total Release (ui)

Ave. Kelease Rate (uCi/sec)
7% of Tech Spec

Gross Alpha Keleased (ui)

Tritium

Total Release (Ci)

Ave. Release Rate (uCi/sec)

There is no applicabie Tech
spec limitaing tritium
release rates

3rd Quarcer 4th Quarter
3.56 E 0 9.57 £ O
4.47 E-1 1.20 E O
1.00 £~2 2.70 E-2
v.3L E-6 4,21 E-6
7.93 E~7 5.2y E-7
1.29 E-3 8.64 E-4
4.14 E-4 2.11 E4
5.20 -5 2.65 E-5
8.50 E~2 4.33 £-2
7.2y E-5 3.15 E-5
7.14 p-1 2.65 E O
8.98 r-2 3.30 E-1



Nuclides

Released (Ci)

3ra Qtr

Table 2.2
Semiannual Effluent Report 1978
Gaseous Effluents - Elevated Release

Continuous Mode
4th Qtr

Fission Gases

Kr-85

Kr-85m

Kr-8%s

Xe-133
Xe-135
Xe~133m

Ar-41

Unidentified
Total for Period<Z.

Iodines

I-131
I-132
I-133
I-135

total for Period L.

Particulates

Sr-89
Sr-90
Co-58
Co-60

Cs-134
Cs-137

Rb-88
Na-24

CS?l38
Unidentified
Total for Period<o.

30
74

.53
.33
.30
.20

.85

.55

58

TS
~ N OO~

.35
.12

.76

.40
.40
.04
.23
da
.94

.46
.68

Batch Mode

o lies)
oo

.63

.30

.40

47
.48

—

3rd Qtr 4th Qtr
- 1.34 E
- 1.84 E-
- vy.74 E-
6.45 4,87 E
.30 4.00 E-
- 5.23 E-
1.30 8.05 E-
2.87 4 .64 E-
.19 7.66 E
.9u 2.56
- 1.78
.01 4,60
- 8.04
.50 8.44

CcCwnNn O

O N = N
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Table 2.3A

TOTAL CASEUUS RELFASE b e o o
- 3rd Otr
JULY AUGUS'T SEPTEMBER .
NOBLE GASES {(Curies) 3rd Qtr :
isotope TOTAL JULY AUGUST SEPTEMBER_F_
Ar_41 - 30 E-1 1.30 B-1 gigﬁi ?EE?@ ¢1.13 E+0 [%1.45 E+0 [£9.90 E-1 ;¢3.56 E+0
Kr 85 - - - TOTAL
Kr 85m - - - HALOGENS (Cl) 2.54 E-7 2.07 E-6 1.14 E-5 1.37 E-5
Kt 87 - Z _ TOTAL PARTICULATE . ;
- GROSS BETA-CAMMA  |%2.15 E-4 |41.57 E-4 1.11 E-4 {<4.82 E-4
Kr 88 - B, . TOTAL PARTICULATE
Xe-133 - .45 E-1 .45 E-1 GROSS BETA-GAMMA A :
Xe-133m - - _ (t, 8 Days) 1.83 E~4 | 1.37 E=4 | 9.36 E-5| 4.14 E-4
Xe-135 - .36 E-2 .87 E-1 TOTAL -
Xe-135m - - - TRITTUM (Ci) 1.50 E-1 | 3.97 E-1 | 1.67 E-1| 7.14 E-1
Unident. {1.13 E+0 27 E-1 30 £40 TOTAL PAKTICULATE } _ s 2 | 7.29 B
Total  [1.13 E+0 45 E+0 .56 E+0 cRoss ALPa (ci) | 2-87 B3 | 268 B | 17 A
"PARTICULATES (Curies) A gﬁﬁ;ﬁgg EK?EE GAS
Co-58 5.55 E~6 |, 4.65 E-6 1.30 E-5 (uCi/sec) 6.19 E-1 | 3.44 E+2 | 5.12 E+0
Co-60 3.35 E-6 | 6.09 E-6 1.30 E-5
Cs-134 - 2.30 E-7 2.30 E-7
Cs=137 | 1.14 E-6 | 4.5k E-7 1.85 E-6
Ba/La-140 | - - -
Sr-89 | 2.51 E-5 |£1.16 E-7 .53 E-5
Sr-90 Z25.03 E-6 |£1.16 E-7 34 E-6
Na-24 . 40 E~7 5.40 E-7
Rb-88 - - Z
Rn-222 3,18 E-5 | 1.74 E-5 6.69 E-5
Unident.|- 1.43 E-4 1.27 E-4 .57 E-4
Total 7,05 54 |<1.57 B4 [ V=
HALOGENS (Curies) '
I-131 2.54 E-7 .90 E-7 .31 E-6
1-132 _ N .
I-133 - .58 E-6 .36 E-6
1-135 - - -
Total 2.54 E-7 .07 E-6 .37 E-5
&
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Table 2.3A

TUTAL GASEUUS_RELFASK: s
OCTUBER NOVEMBER  DECEMBER }
NOBLE GASES (Curies) | 4th Otr cossr | sovevmer | DeCEMBER ——
Isotope TOTAL OUTOBE NOVeioe s — R
: TOTAL NUBLE : i
Ar—41 1.60 E-1 3.02 E-1 | 4.03 E-1 8.65 E-1 cASES (C) 62,24 B+0 | 2.62 E+0 [€4.72 E+0 £9.%9 E+0
Kr-85 7.21 E-1 - 6.23 E-1 1.34 E+0 TOTAL ' -
Kr—85m - 2.49 E-3 | 1.50 B2 | 1.84 E-2 HALOGENS (C1) 2.39 E-6 | 3.74 E-6 | 4.07 E-6 | 1.02 E5
Re=87 - m . n TOTAT, PARTICULATE - ;
CROSS BETA-GAMMA  [61.33 E~4 [¢5.23°E-5.[£6.15 E-5 [42.48 E-4
Kr-88 n - 9.74 E-3 9.74 E-3 TOTAL PARTICULATE
Xe-133 6.68 E-1 1.55 E+0 2.66 E+0 4,88 E+0 GROSS BETA-GAMMA _ a
Xe-133m Z - 5.23 E-2 5.23 E-2 (t, 78 Days) 1.18 E-4 | 4.50 E-5 | 5.11 E-6 | 1.68 E-4
Xe-135 3.87 E-2 8.92 E-2 | 3.32 E-1 4.60 E-1 TR -
ToT13%m - - - - TRITION (C1) 1.18 E-1 | 4.75 E-1'| 2.05 E+0 | 2.64 E+0
- 46.50 E- 77 B-1_ £6.28 E- ) TOTAL PARTICULATE - -
Unident. [¢6.50 E-1 6.77 E-1 6.28 E-1  1£1.96 E+0 CRosS ALPHA. (01) 1.74 E-5 | 8.15 E-6 | 5.95 E-6 | 3.15 E-5
Total — 2.24 E+0 2.62 E+0  |4.72 E+0  [€9.59 E+0 GRO: ’
. . N
PARTICULALES (Curies) MAXIMUM NOBLE GAS
- RELEASE RATE p ) 2 | 8.40 E42
Co-58 9.64 E-7 - - 9.64 E-7 (uCi/sec) 235 B+2 ) 351 B+ 40 E
Co-60 3.55 E-6 2.59 E-6 | 2.53 E-6 8.67 E-6
Cs-134 2.14 E~7 - - 2.14 E-7
Cs-137 7.35 E-7 4,12 B-7 | 7.99 E-7 1.95 E-6
Ba/La-140 - - - -
Sr-89 .50 E-7  |£1.53 E-7 |¢1.37 E=7  |€4.40 E~7
Sr-90 (1,50 E-7  |£1.53 B-7 k1.37 E-7  |&4.40 E-7
Cs-138 - - 12,20 E=7 | 2.20 E-7
Rb-88 - - 1.79 E-6 1.79 E-6
Ra-222  |1.55 E-5 7.30 E-6 | 1.05 E-5 3.33 E-5
Unident. |1.12 E-4 4,17 E-5 4,54 E-5 1.99 E-4
Total  £1.33 B4 |55.23 E-5 | 6.15 E-5  |42.48 B4
"HALOGENS (Curies) ,
1-131 1.07 E-6 1.19 E-6 ] 1.95 E-6. | &.21 E-6
1-132 - 1.78 E-7 - 1.78 E-7
I-133 1.32 E-6 1.57 E~6 | 2.12 E-6 5.01 E-6
I-135 Z 8.04 E-7 - .04 £-7
“lotal  |2.39 E-6 3.74 E-6 | 4.07 B-6 1,02 £-5
1
0




CONTINUOUS
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Table 2.3B

GASEGUS RELLFASE |
JULY AUGUST SKPTEMBER % 3rd Qtr
NOBLE GASES (Curies 3rd Qtr e
(Curdes) ‘,Q JULY AUGUST SEPTEMBER ~ IVTAL
Isotope TOTAL 7 -
- OTAL NUBLE :
- - - _ _ £ [4 - ‘ - i
Ar-41 GASES (Ci) .13 B0 [¢6.27 E-1 }%9.90 E-1 [2.75 E+0
Kr-85 - - - - TOTAL , : . )
e - - - - HALOGENS (C1) 2.54 E-7 5.73 E-7 | 1.13 E-5 .1 1.21 E-5
TOTAL PARTICULATE
Kr-87 - - - - ¢ - Ly - - 4 -
r CROSS BETA-CAMMA  [4-01 E-5 ¢1.78 E-5 [£1.03 E-5 |46.82 E-5
Kr-88 . - - " TOTAL PARTICULATE
Xe-133 - - - - GROSS BETA-GAMMA |, , '
44- - f . - 5 . - ﬁ . -
—T ~ ~ - - (t, > 8 Days) 0l E-5 1.72 E-5 |41.03 E-5 i46.76 E-5
Xe-135 - ~ 4.43 E-1 | 4.43 E-1 TOTAL ‘
Xe-135m - - - - TRITIUM (Ci) 1.46 E-1 3.46 E-1 | 1,66 E-1 |6.58 E-1
Unident, |Z1.13 E+0  |£6.27 E-1  |£5.47 E-1 [€2.30 E+0 TOTAL PARTICULATE
T Total  |¢1.13 Ef0__|€6.27 E-1 |£9.90 E-1 _|¢2.74 E#0 ﬁii;;UﬁLiﬁgLécéiS 9.44 E-7 | 1.57 E-6 | 8.98 B7 |3.%1 E6
PARTICULATES (Curies) RELEASE RATE
Co-58 5.55 E-6 4,65 E-6 2.79 E-6 1.30 E-5 (uCi/sec) 5.93 E-1 [£2.96 E-1 | 5.12 E+0
Co-60 3.35 E-6 5.82 E-6 3.48 E-6 1.27 E-5
Cs-134 - - - ~
Cs-137 1.14 E-6 4.54 E-7 2.64 E-7 1.86 E-6
Ba/La-140 - - - -
Sr-89. 2.51 E-5 |¢1.16 E-7 ¢ 1.31 E-7 }£2.53 E-5
Sr-90 <5.03 E-6  |¢1.16 E-7 |€1.92 E-7 [¢5.34 E-b
‘Ma-54 - ' - - -
Rb-88 - - - -
Rn-222 - 6.10 E-7 - 6.1v E-7
Unident - 6.10 E-6 3.45 E-6 9.55 E-6
Total <,.02 E-5 [£1.79 E-5 1.03 E-5  |€6.82 E-5
"HALOGENS (Curies) '
I-131 2.54 E-7 - 5.57 E-6 5.82 E-6
I-132 - - - -
I-133 - 5.73 E-7 5.78 E-6 6.35 E~6
I-135 - - - -
Total .54 B-7 5.73 E-7 T.14 E-5 .27 &5
AN
o
]
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Table 2.3B

CONTINUOUS
‘ GASEUUS RELEASE e
- . 4th
OCTOBER NOVEMBER DECEMBER { th Qtr
OBLE CASES (Curi 4th Qtr - D mgmA
NOBLE GASES (Curies) ¢ OCTOBER .| NOVEMBER | DECEMBER | TUTAL
Isotope TOTAL
TOTAL NOBLE ) :
Ar-41 ] GASES (Ci) £6.50 E-1 |£6.31 E-1 |¢6.28 E-1 41,91 E+0
Kr-85 N e TOTAL — |
TEom < — HALOGENS (C1) 7.01 E-7 4.82 E-7 | 5.83 E-7 | 1.77 E-6
Kr-87 T TOTAL PARLICULATE |, -
S - GROSS BETA-GAMMA -1.29 E-5 49,08 E~6 |44.89 E-6 [£2,69 E-5
i
TOTAL PARTLICULATE
Xe-133 GROSS BETA-CAMMA |, :
~ 41,29 E-5 1£9.08 E-6 |%4.89 E-6 [£2.69"E-5
- - > 8 Days). .
Xe-133m Y (c, ays)
Xe-135 N TOTAL
Xe-135m \ TRITIUM (Ll) 1.07 E-1 3.37 E-1 1.74 E+0 2,18 E+0
Unident. |£6.50 E-1 |<46.31 E~1 [K6.28 E-1  |£1.91 E+0 TOTAL PARTICULATE | - :
26.50 E-1 26.31 E-‘l 26.78 E-1 £1.91 E+O GROSS ALPHa (C1) 1.42 E-6 ~7'38 E~-7 5.3(_) E-7 2.69 E-6 i
fotal __L . _ MAXIMUNM NOBLE GAS
PARTICULATES (Curies) . RELEASE RATE ‘
Co-58 9.64 E~7 - - 9.64 E-7 (uCi/sec) 2.41 E-1 ] 2.95 E-1 | 2.43 E-1
Co-60 3.55 E-6 2.37 E-6 2.31 E-6 8.23 E-6
Cs-134 2.14 E-7 - - 2.14 E-7
Cs-137 7.35 E-7 4.12 E-7 7.99 E-7 | 1.95 E-6
Ba/La-140 - - - -
Sr-89. 1£1.50 E-7  [¢1.53 E-7 [¢1.37 E-7  [K4.40 E-7
Sr-90 £1.50 E-7  |€1.53 E-7 |&1.37 E=7  |[24.40 B-7
Mn-54 - - - -
Rb-88 - - - -
Rn-222 - - - -
Unident. | 7.15 F-6 99 £-6 1.51 -6 1.47 E-5
Total £1.29 E-5 |£9.08 E-6 [4.89 E-6 £2.68 E-5
HALOGENS (Curies)
1-131 4-99 E-7 | 2,72 E-7_|5.83 E-7 | 1.35 E-6
1-132 - : - - -
1-133 2.02 E-7 2.10 E-7 - 4.12 E-7
1-135 - - - -
Total 7.01 E-7 | 4.82 E~7 5.83 E-7 1.75 E-6
|
T
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GASEGUS RELFASE - —_
JULY ~ AUGUST SEPIEMBER - j - | 3rd Qtr
NOSLE GASES® (Curies) ‘ ' 3rd Qtr JULY AUGUST SEPYEMBER|  TUTAL
Tsotope N : \ TOLAL ‘ 4
: - TOTAL NOBLE , - »
Ar 41 \ /| 1.30 E-1. \ /1 1.30 E-1 GaSEs (C4) 41.92 E-4 |8.19 E-1 |49.54 E-5 [£8.19 E-1
T T N - \—F — O - l1.50 B6 - 1.50 E-6
Kr-85m N - \ /. - HALOGENS (C1) : :
TOTAL PARTICULATE ‘
Kr-87 - - , : : e : - "
r \VA AV GROSS sETA-Gva | 175 B4 |1.39 B4 | 101 E=4 | 4.1 b
Kr-8s j//\\\ - , //A\\ - TOTAL PARTICULALE
Xe-133 6.45 E-1 6.45 E-1 GROSS BETA-GAMMA
R 7 N - 7 N - (e, > 8 Days) 1.43 E-4 | 1.20 E-4 | 8.33 E-5 3746 E-4
Xe-135 / \ | 43682 |/ \ | 4.36 E-2 R .
: - - 4 - i -
Ter135m — — - TRITTN (Ci) 3.86 E-3 |5.09 E-2 [41.44 E-3 {¢5.62 E 2'*
i . . - - . - - P "TCULATE :
Unident. §k1.92 E-4 49.54 E-5 [¢2.87 E-h e Aig;ﬁ“&gAfr 2,78 E-5 |2.52 E-5 | 1.65 E-5 | 6.95 E-5
Total  [¢1.92 E-4 8.19 E-2 |49.54 E-5 [¢8.19 E-1 | .. : : .
PARTICULATES (Curies) gﬁi;ﬁgg gzg;E GAS |- :
: ) <1.22 E-1 K3.44 E+2 |£5.88 E-2
Co-58 - - . ~ - (uCi/sec) ‘ =3 S
Co-60 - 7.68 E-7 - 2.68 E-7
Cs-134 - 2.30 E-7 - 2.30 E-7
Cs-137 - - - -
Ba/La-140 - - - -
ST-89 o - - -
Sr-90 - - - -
Na-24 - 5,40 E~7 - 5,40 E-7
Rb-88 - - - -
‘Rn-222 3.18 E-5 1.68 E-5 | 1.77 E-5 6.63 E-5
Unident. | 1.43 E-4 1.21 E-4 | 8.33 E-5 | 3.47 E-4
Total 1.75 E-4 139 £4 | 1.0l E-4 I L
"HALOGENS (Curies)
I-131 4.90 E-7 4,90 E-7
1-132 N4 - N4 -
1-133 ;x: 1.0l E-6 )x( 1.01 E-6
135 | /N - N -
Total 1.50 E-6 1.50 E-6

5
™ ’ Table 2.3C
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T
BATCH GASEOUS RELFASE - §~*4 -
UCTUBEK NOVEMSER  DECEMBER | oth Qur
s !
?OSLE CASES (Curies) 4;2I§£r | OUTOSER | NOVEMBER |DrCEMBER | TUTAL
sotope - = —
: TOTAL NUBLE 7 7 -8
Ar-41 1.60 E-1 | 3.02 E-1 4.03 E-1 8.65 E-1 GASES (Ci) 1.59 E+0 | 1.99 F+0 [%,10 E+0 [£7.68 E+0
Kr-85 7.21 E-1 - 6.23 E-1 1.34 E+0 TOTAL i - :
Kr=85m Z 2.49 E-3 1.59 E-2 1.84 E-2 HALOGENs (C1) 1.69 E-6 |3.26 E-6 }3.49 E-6 | 8.44 E-6
- : ;  TOTAL PARTICULATE B . 7
r- - - - - CROSS BETA-GAMMA 1.21 E-4 |4.32E-5 |5.66 E-5 | 2.20 E-4
Kr-88 - . 9.74 E-3 9.74 E-3 TOTAL PARTICULATE
Xe-133 6.68 E-1 | 1.55 E+0 2.66 E+0 4 .88 E+0 GROSS BETA-GAMMA '
—Ton - - 1 o) e 2 (c,,> 8 Days) 1.05 E=4 | 3.59 B-5 2.19 E-7 | 1.41 E-4
Xe-135 3.87 E-2 {8.92 E-2 3,32 E-1 4 .60 F~1 TOTAL -
=155 — - - — TRITIOM (CL) 1,13 B-2 |1.38 E-1 |3.06 E-1 | 4.55 E-1
i ; - = - n TOTAL PARTICULATE _
Unident 4.63 E-2 1.06 E-4 |¢4.64 E-2 GRgSS ALPEA (01) 1.60 E=5 |7.42 E<6 |5.42 E-6 | 2.88 E-5
Total 1.59 E+0 | 1.99 E+0 |é4.10 EO |¢7.68 E O ' e : :
PARTICULALES (Curies) ggiéﬁgg §f§s AS :
o538 - - - - (uCi/sec) : 6.35 E+2 |3.51 E+2 |8.40 E+2
Co-60 - 2.20 E-7 2.19 E-7 4.39 E-7 '
Cs-134 - - - N
Cs-137 - - - -
Ba/La-140 - - - -
Sr-89 - - - _
Sr-90 - - Z Z
Cs-138 - - 2.20 E-7 2.20 E-7
Rb-88 - - 1.79 E-6 1.79 E-6
Rn-222 1.55 E-5 | 7.30 E-b 1.05 E-5 3,33 E-5
Tnident. | 1.05 E4 [3.57 E-5 %.39 B-5 1.85 4
Total 120 E-4 | 4.32 E-5 5.66 E-5 7.20 B4
"HALOGENS (Curies)
1-131 5.69 E-7 9.22 E-7 1.37 E-7 2.86 E-6
1-132 - 1.78 E-7 - " 1.78 E-7
I-133 1.12 E-6 1.36 B-6 2.12 -6 4.60 E-6
1-135 - 8.04 E-7 - 8.04 E~7
Total 1.69 E-6 3.26 E-6 3.49 E-6 §.44 E-6
l .
& Table 2.3C
|




LIQUID EFFLUENTS

The total liquid radioactive release for each quarter was well
below the Technical Specification limits of 10 curies ﬁer quarter.
The 3rd quarter releases were 8.5% of the yearly objective applied
by quarter of 1.25 curies, and the 4th quarter releases were 4.7%
of the objective.

Instantaneous release concentrations are limited by the
individual radionuclide concentratiomns established in 10vCFR 20,
Appendix B, for unrestricted areas. During the report period, none
of the isotopes released exceeded the concentrations specified in
Appeﬁdix B.

The 3rd and 4th quarter release concentrations for liquids,
excluding tritium and dissolved gases, were 3.00 E-y uCi/mL and
1.89 E-9 uCi/ml respectively, averaging 2.46 E-Y uCi/mi for the
report period. The average concentrati&n of tritium released was
well beiow both Technical Specification limits and annual objectives.

Table 3.1 presents a quarterly summation of tne total release,
average concentration and percent of applicabple Technical Specification
1imit for three categories of l1liquid effiuents. It also presents
the gross alpha release,.  volume of waste released and volume of
dilution water used. ‘table 3.2 is a monthly summation of the same
information in Table 3.1, plus the quantity of the individual

isotopes released to unrestricted areas.
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Semiannual Effluent Keport (1978)

Table 3.1

Liquid Etfluents -~ Summation of A1l Releases

Fission and Activation Products

3rd Qtr

Total Release (excluding H3 and
dissolved gases) (ui)
Average Concentration (uCi/ml)
Percent of Tech spec
(lu ¢i/Qtr) (%)

Tritium

Totat Reiease (Ci)
Average Concentration (uCi/mL)
Percent of Tech Spec

(3.0 -3 uCi/ml) (%)

Dissolved Gases

‘total Release (Ci)
Average Uoncentration (uCi/ml)
No applicable Tech Spec

Gross Alpha Activity

Total Release (Ci)

Volume of Waste Keleased

(liters)

Volume of Dilution Water

(liters)

1.06 E-1

3.0 E-9

1.6 E 0

6.89 E+1
1.95 k-6
6.>0 E-2

<2.66 E-4

2.66 E+6

3.53 E+10

-15—~

4th Qtr

5.85 g-2

1.86 -9

5.85 E~1

7.82 p+l
2,48 E-6
8.27 p-2

7.85 E-5
7.7 E-12

£2.78 £-4

2.78 E+6

3.15 E+10

Total

2.46 E-9

1.47 E+z
2.20 E-6
7.33 E-2

6.87 E-4
3.0> E-11

<5.44 E—4

5.44 E+6

b.68 E+10



_9'[-.

Tahle 3.2
Semiannual Effluent Report
Liquid Efflughts.

LIQUID RELEASES I.YNI'].‘I:ON']:H July August September |October November | December TOTAL
1. GROSS RADIOACTIVITY # |
a. Total Released Curit;.s 5.16‘13_-_2;____2;38 E-2 - 2.'6‘0 E-2 | 3.05 -2 | 1.82 E-2 | 1.03 E-2 | 1.65 E-1
b. Average Cone. Released | uCi/ml 4.69 E-9 2.23 E-9 2.28 E-9. 2;72;§;9 1;8Q Ez9 | 1.0l E-9
c. Maximum Cone. Released |uCi/ml 3.68 E-8 | 1.52 E-8 | 2.55 E—‘8. 1,..20' E-8 | 1.00 E-8 | 4,30 E-9
2. TRITIUM
a. Total Released Curtes | -1.04 B4 |2.11 e | 3.7 541 | 363 mrL | 260 mer | 1,59 BeL | 147 B2
b, Average Conc. Released | uCi/ml 9.45 E-7 [1.64 E-6 - | 3.28 E-6 | 3.24 B-6"| 2.57 E-6. | 1.56 E-6
3. DISSOLVED NOBLE GASES |
a. Total Released Curtes - - 5.08 E~4° - - 7.85 E~5 6.87.E-4
b. Average Conc. Released | uCi/ml - - 5t33AE’11 - - 7.70 E-12,
4, GROSS ALPHA ACTIVITY
a. Total Released | Curies f7;9i E-5. 1£9.47 E-5 £9.19 E-5 £9.22 E-5 '$8:68 E-5 19,87 E-5 AF5l43 E-4
b. Average Conc. Released |uCi/ml | 4.0 B-7 {61027 k1.0 B-7 [1.0 87 k1.0 E-7 k1.0 E-7
5, VOLUME OF LIQUID WASTE
AELEASED Liters  |7-91 E+5 | 9.47 E+5 | 9,19 E+5 | 9.22 E+5 {8.68 E+5 |9.87 E+5 |5.43 E+6
6, VOLUME OF DILUTION
UATER Liters  |1.10 B+10 | 1.29 B+10) 1,14 E+1u | 1.12 B+10 101 7+10 |1.02 B+10 | 6,68 E+10




- Table 3.2.
Semiannual Effluent Report
Liquid Effluents
: ' MONTH : _
LIQUID RELEASES (CONT.) UNITS Ju;y ' August September October November | December TOTAL
7. ISOTOPES RELEASED S
" sr 89 Curles 1 1.1V FE-5 J1.33 85 | 1.29 -5 | 7.00 E-6 | 6160 56 | 7.50 56 | 5.8 E-5
St 90 Curfes | 372 E-6 }4.45 56 | 4.32 E-6 |$3.50 B-6 | 3.39 £-6 385 56 |<2 33 E-5
Cufies ,
~ Co '58 lcurtes  |1-85 82 |7.79 83 | 4.73 523 | 1025 B2 |4.12 B3 3.63 E-3 | 5.13 E-2
Co 6u Cupies | 608 E-3.[4.70 B-3 | 3.83 E-3 | 9.44 E-3_ 5.96 B3 | 4.23 53 3.42 E-2
Mn 54 | curies 5,83 B4 [5.60 B4 | 2.46 B4 | 6.73 B4 |3.07 54 | 1.57 5 2.53 E-3
Cs 137 Curfes  |6.66 B4 [2.23 8-5 |3.31 53 | 6.72 54 | 1.20 E-3_ 13,00 5| 6,20 -3
Sb 124 Curies 5,39 E-4 . - é,3ovET4 - - - 7.69 E-4
Sb 125 lcurtes © {4.13 B4 - 7.82 E-4 .3{7é E-4 - 9.34 E-4 2.50 E-3
Fe 59 Curles  |!-52 E-3 - - - - - 1.52 E-3
Cs 134 Curies 8~(_9?rt‘4 2.68 ﬁ_s 1.33 E-5 1..11AE-3 2.33 E-3 {3,14 E-5_ 5.64 E-3
Cs 136 Curies 1.99 E-4- §1.,93. 5-4 = - - - 3-921Ef4
Nb 95 Curtes  15.75 B4 1.5.95 54 |7.83 5 - - -~ 1.18 E-3
Cr 51 Curies 7.36 E-3 5.96 E-4 - - - - J.96 E-3 |
Ag 110 m Curfes 141 E-2 |1.44 52 |1,08pp |5.46 B3 [4.24 g-3 |1.13 B3 201 B2
Xe 133 Curles - 3se e |- - 78585 4.3 £
Xe-135 Curies ~ 2.54 E-4 - - - 254 B4
I-131 Curios - : . J.48 E-5 - - N 5.48.E—5
'~;a-£4 Curics - - 3.25 E-5 - - - 3.25 E-5




4.0 SOLID WASTr DISPOSAL

Table 4.1 is a summation of solid wastes snipped tor
the second half of 1975. Presented are the types of waste,
major nuclide composition and disposition of wastes. No

irradiated fuel shipments were made during the report period.
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A.

TablLe 4.1
July thru December 1978 Solid Waste and Irradiated

Fuel Shipments

Solid Waste shippea Off-site for Burial or Disposal
(Not Irradiated Fuel)

1.

"Type of Waste

a.

b.

Concreted spent resins

Contaminated filters

in concrete drums

Dry compressible waste &
contaminated scrap

Unit

Estimate of Major Nuclide by Composition

(By Tvpe of Waste)

a.

Cobalt - 58
Cobalt - o0
Cesium - 137
Cesium - 134
Manganese - 54

Cobalt - 60U
Cesium — 137
Cesium - 134
Manganese —~ 54
Cobait - 58

Cobalt - 6uU
Cesium - 137
Cesium —~ 134
Manganese - 54
Copbalt -~ 5%

s50l1d Waste Disposition

Date of
Shipments

%

2.4

42.3

32.0

17.0

6.3

42.3

32.v

17.0

6.3

2.4

42.3

32.0

17.0

6.3

2.4

Mode of

Transportation '~ Destination
Highway Carrier Barnwell,
Type B uUverpack
Highway Carrier Barnewll,
Type B Overpack. _
Highway Carrier Barnwell, SC
Type B Overpack »
Highway Carrier Barnwell, SC
Type B Overpack Do
Highway Carrier ‘Barnwell, SC

‘I'ype B Overpack

SC-.

sc -

Period

2.45
4 .32
3.26
1.73
6.43

3.70

2.50.

1.48
5.51
2.1v

1.56
1.138
6.29

- 2.33
-8.88

E+1

tx ot
(ol e

=1t
- -

E+1
E+2



Date of
Shipments

9~7
9~13
9-20
10-11
'10-18

10-25

B. Irradiated Fuel shipments

No irradiated tuel shipments were made from the Kewaunee Nuclear Plant

Mode of

Destination

lransportation

Highway Carrier
I'ype B Overpack
Highway Carrier
Type B Overpack
Highway Carrier
Lype B Overpack
Highway Carrier
Type B Uverpack
Highway Carrier
Type B Overpack
Highway Carrier
Type B Overpack

during the second six months of 1978.

20

Barnwell,
Barnwells,
Barnwell,
Barnweldi,
Barnwell,

Barnwell ,

SC

sC

SC

SC

sC



CHANGES TO PKREVIOUS REPORTS

5.1 The "total" Ag-110m liquid effluent reportea on page 17 of
the July - December 197/ report is in error. Tne correct

figure is 1.10 E-3.

5.2 ‘The volume of waste in the July — December 1976 report is in

error. A corrected page l¥ is attached to replace the previous

page 18.




TABLE 4.1

SEMIANNUAL EFFLUENT REPORT (1976)
JULY - DECEMBER

SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. Solid Waste Shipped Offsite for Burial or Disposal (Not Irradiated Fuel)

1. TYPE OF WASTE "UNIT. 6 MO. PERIOD
a. Spent Resins, Evaporétor (m3) 5.94 E+O
Bottoms, Etc. (Cci) 1.70 E+O
b. Dry Compressible Waste, (m3) 7.22 E+O
Contaminated Equipment and (ci) 5.04 E+O
Scrap, Etc. :
¢c. Irradiated Components, Control (m3) 2.54 EAO
Rods, Vessel Head Seals (Ci) 1.04 E+1
2. ESTIMATE OF MAJOR NUCLIDE BY COMPOSITION (BY TYPE OF WASTE)

a. Mixed Fission and Corrosion 1007
Products
b. Mixed Fission and Corrosion 100%

c. Mixed Fission and Corrosion 100%

3. SOLID WASTE DISPOSITION

Number of Shipments Mode of Transportation

1.70 E+0 Ci

5.04 E+O0 Ci

1.04 E+1 Ci

Destination

1 Exclusive Use Vehicle
(Tri-State Trucking Co.)

B. ‘Irradiated Fuel Shipmeﬁts (Disposal)

Atcor Inc.
Park Mall
Peekskill, NY 10566

No irradiated fuel was shipped from Kewaunee Nuclear Plant during the

second six months of 1976.
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