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Effluent and Waste Disposal Scmiannual Report
Supplemental Information

s Second Half 1978 . s

-?

Fission and Activation Gases: g
¢ . A
. . * )"'{v
(1) 1Instantaneous - "
: % +% <3 -
’ 0.13 1.46 i
Ql = release rate from building eﬂmum vents in Ci/sec. co
Q, = release rate from main stack in ©i/sec.
(2) Quarterly - < 0.10 Ci/sec. as average
Iodines and particulates, half-lives >8 days
(1) Instantaneous =~ - L
Q3 + Qlo <1 - e
0033 44 - t .
’ Q3 = 7telease rate from building exhaust yenté in yuCi/sec.
. Q4 = release‘ rate ,from main stack in pCi/sec. -
.(2) Quarterly - < 0.80 uCi/sec. aé'average
Liquid efflue'nc:‘ 1 x 10'"7 pCi/ml (ref. 10 CFR 20, Appendix B, note 3C,
Table II, column 2). e .
- Tritium - R S

(1) Liquid - < 3.E~3 uCi/cc (ref. 10 CFR 20, table II, coluzn 2)

(2) Airborme - <2.0 E~7 uCi/ml (ref. 10 CFR 20, table I, column 2)

)







2.

Maximum Permissible Concentrations

e » - -
—e e - - . . —
« - -
] .
: . .

Effluent and WasterDisposal Semiannual Report
Supplemental Information (Continued)

Second Half 1978

v®
B

a. Fission and Activation Gases: Not Applicable

b. Todines: Not Applicable . . L LR

d. Liquid effluents: sum of indv. MPC ratios <1

(ref. 10 CFR 20, Appendix B, note 1)

c. Particulates, half-lives >8 days: Not Applicable
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Average Energy -~ Not Applicable -

Measurements and Approximat:ions'of Total R-adioactivity.

‘. 8,b&C.

Fission and Activation Gases, Iodines, amd Particulates:

Adrborne effluent gaseous activity is comtinuously monitored and

"r.ecorded; additionally, grab samples are: taken and analyzed monthly

" to determine specific i'adiogmclide activity concentrations. Stack

and building vent effluent flow rates are calculated once a shift
k] * .
based on the configuration of operating exhaust fans. The flow
. - ' =
rate data is consolidated weekly to determine the volume of airborne

effluents released from the plant.

Charcoal "and particulate samples ‘are tak_en and analyzed at least

veékly to determine specific activity concentrations. - The total

activity released from the plant is then calculated by taking weekly

‘activity concentration values and multiplying them by the weekly

atrborne effluent volume.

Allowance is made for a plus or minus one sigma counting error

associatad with ¥ isotopic analyses.
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-Effluent and Waste Disposal Semiannual Report

Supplemental Information (Continwed)

Second Half 1978

Measureﬁ%ﬂfs and Approximétions of Total Radiocactivity (Contin&ed)

d. Lliquid Effluents ’ T - ..

' Gross beta, gamma and total § isotopic actiwity concentrations are ’ffﬁi?
determined on each batch of liquid effluent[p:ior.to release. -The total
curie content of a released batch is determimed by ﬁulciplyingrthe
highest of the above three'accivity concentrartions By the total volume‘:‘
discharges. The total activity released durimg a month is then -

! determined by surming the activity content of éﬁch batch discharged
during the month. '
-~Allowance is made for plus or minus one- sigma counting error asseciated
1 with the total 6 isotopig-analyse§.
‘Batch ‘ | ' Value Units
a.’ ;;gggg : T Quarter guaécer
(1) Number of batches released - 73 " 96 Each
(2) Total time period for batch releases 2.72E404  3.59E+04 Minutes
(3) Maximum timélﬁeriod for a batch release 2.03E+03 1.21E+03  Minutes
(4) Average time period for batch relkases 3.73E+02 3.748+02  Minutes
(5) Minimum time period for a batch release 6.00E+01 6.00E+01 Minutes

(6)" Average stream flow during period of
releasT of effluent into, a flowing
stream ' ) . T

-

b. Gaseous

None

. To be supplied by others.
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- Effluent and Waste Disposal Semiannual Report
Supplemental Information (Continued)

Second Half 1978

Abnormal Releases -~ Liquid

On July 15, approximately 0,04 curies of activity~w§f digcharged from
the Unit 1 RHRSW system (ref. BFRO-50-259/7813).

Abnormal Releaseq~- Gaseous

None

-
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Liquid Relcases for Second _ Half 1978 .a_mode)

Isotope Curies Quarter Quarter
1. Strontium-89 : <1.87E-04 2.93E-04
2. Strontium-90 ; ‘ <1.19E-04 2.94E~04
3. Cesium-134 A \‘ <6. 913-05 <1.67E-02
4. Cesium-137 ‘ ! <1.56E-02 .. <2 79E-02
5. Todine-131 \ <1.65E-02 <2.66E=02
6. Cobalt-58 4 | <8.26E+03 <1.16E~02

-~ 7. Cobalt-60 <2,98~02 <1.028-01
" 8. Tron-59 ~ <3.53E-03 <6.53E-01
9, Zinc-65 <3.70E-02 <1.14E-01

10. 'Manganese-54 . <6.43E-03 <1.99E-02

11. Chromium-51 1.21E-01 2.88E-01

'12. Zirconium-Niobium-95 <2.66E~02 <8:655'92

13. Molybdenum~99 . <1_._.."33E-03 <1.70E-03

14, Technetium=-99m - <1,53E-03 <1.70E-03

‘15, Barium-Lanthanum-140 <1‘0%F'03 <1.35E-03

16, Cerium-141 " ¢<2,15E-03 <3.85E-03

- <1.19E-02 <4 .56E-02
17, Sodium-24 - o ,

18, TFluorine-13 -8.39E-04" | <1.99E-03
Total For Period <2.91E-01 <7.57E-01
Others (not required for reg. guide 1.21)

X enon-133 <1.34E-01 - <4 ,96E~02
“-Xenon-135 <6.46E-02 <3.01E-02 .

- Todine-133 <4 ,60E-03 " <9.83E~02
Ces{um-136 . <2,28E-03 <8.59E~03 -

Manganese-56 1 <3,74E-04 <1,26E-03

Antimony-122 <2,24E-03 <2,48E-03

\ntimonv-124 <2,02E-03 <3.85E-03

VPR )
<3.,93E-03 <5.23E-03

Arsenic-74

ST

A
i
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t ., ‘ . Effluent and Waste Disposal Semiannual Report . 4

~

Second Half 1978

Liquid Effluents - Summation of All Relecases - ’

. - - -
.

Unit Quarter % Error Quarter 2% Error

A. TFission and Activation Products

1. Total Releases N .Curies 1.73E+00 + 1.5E401 3.06EH00 + lSEigi(.
2, Average Diluted Conc. During Period uci/ml 1.652-08 | 1.99E-08 .
3. Percent of Applicable Limit 4 8.65E+00 . 1.S3E¥0L - -
B. Tritium | . ' _ * _
1. Total Release . Curies 6.32E+00 + 5.0E+00 9.21E+00 + 5.0E+00
2. Average Diluted.Conc. During Period .uci/ml 6.08E-03 5.98E-08
3. Percent of Appliéablq Limi; ' Y4 "2,03E-03 ‘ 2.00E-03
. Dissolved ?Qﬁ Entrained Gases _'
1. Total Release Curies <2.55E-01 £_2.8E+06 <3.3iE-01 + 2.8E+00
2. Average Dilﬁted Conc: During Period ucd/ml <2.45E-09 .+ <2.19E-09
3. Percent of Applicable Limit x 4.082—02\ 3.65E-02
D.” Gross Alpha Radioactivity ) . \ . -,
1. Total Release - Curies 1.16E-05 + 1.7E-H01 <1.87E-02 + 1.7E+0L
E. Volume of Waste Release Liters 7.03E+06 + 5.0E+00 1.06E+07 + 5.0E+00

(before dilution)
‘-‘. ‘I
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Effluent and Waste Disposal Semiannual Report
Second Half 1978

Liquid Effluents - Summation of All Releases

..

Volume of Dilution Water For Period

T.D4E+1L + 1.0E401 1.54E+11

Unit _Quarter 2% érror 'Quarter % Error
"Fission and Activation Products ) . )
1. Total Releases . .Curies 1.738400 + 1.5E+01 3.06E+00 + 1.5EYQL
2. Average Diluted Conc. Durdng Period uci/ml 1.68E-08 1.99E-08 °
3. Percent of Applicable Limit % 8.65E+00 . 1.53E+0L
Tritium . .
1. Total Release Curies 6.32B400 + 5.0E+00 9.21E+00 + 5.0E+00
2. Average Diluted Conc. During Perioed .uci/ml 6.08E-08 5.983—08
3. Percent of Applicable Limit ! Y4 2,03E-03 2,.00E-03
Dissolved and Entrained Gases
1. Total é;lease Curies <£:55E—01 i;2.8E+00 <3.3i8-01 + 2.8E+00
2. Average Diluted Conc. During Period uci/ml <2.45E~09 <2.19E-09
3. Percent of Applicable Limit % ’ 4.083-02\ 3,65E-02
Gross Alpha Radioactivity ‘ \ ..
1. Total Release ’** Curies 1.16E-05 # 1.7E+01 <1.87E-02 + 1.7E+01
Volume of Waste Release Liters 7.03E+06 + 5.0E+00 1.06E+07 + 5.0E+O0
{(before dilution) ‘ |
Liters + 1.0E+01
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Effluent and Waste Disposal Semiannual Report

Second Half 1978

Solid Waste and Irradiated Fuel Shipaents

1. Type of Waste

2.

a.

b.

Ce

d.

Spent resins, filter sludges, -

evaporator bottoms, etc.

Dry'cémpressible waste
contaminated equip., etc.

Irradiated Components,
control rods, etc.

Other (describe).Boxes

Estimate of major nuclide composition (by type

Q.

v

1.

13.
14,
15.

16.

Chromiué—Sl
Zinc-65
-Iodine-131
Cesium=-137 !
Cesium-134

Cobalt-58

" Cabalt-60

. Zirconium-95

Niobium-95
Lanthanum-140
Antimony 124

‘Strontium-90

Manganese=-54

Silver-110M
Iron-59

Other Nuélides

Quarter
78.0/316.5

61.0/316.5

34.0/316.5
19.0/316.5
1.0/316.5
9.0/316.5
20.0/316.5

"11.0/316.5

9.0/316.5
2.0/316.5
7.0/316.5
0.2/316.5
8.0/316.5
2,0/316.5
3.0/316.5
52.3/316.5

91.08/898.%

Y

I

v irameeween

| esempems

'bed 0ff-Site for burial or disposal (not irradiated £fuel)

guar

Unit - 0uarte£

w 1719 - - 149.5
ci 262.5 898.9

#17H drums” 769 1295
53.6 112.3

N/A N}A

Boxes 216 304

ci <f4- <.24

of waste)
guarcer

2747898.9 % " 24.64 30.48
. 177/898.9 % 19,27 19.65
42.4/898.9% 10.74 5.7z
87/898.9 2% 6.00 9.68
51.4/898.9% 32 5.72
28.4/898.9% " ".:218@. 3.16
53.8/898.9% 6.31 5.98
17.%/?98.91 3.47 1.90
20/898.9 % 2.84 3.23
1.64/898.9% .63 .18
1.06/898.9 %. 2.21 .12
45/898.9% .06, .01
25.1/898.9 % 2,52° 2.79
12.3/898.9 % .63 1.36
3.46/898.9 % .95 .38
16.52 10.13
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Effluent. and Waste Disposal Semiannual Report

Second Half 1978

Solid Waste and Irradiated Fuel Shipments

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

guart:er ggarter Quarter Quarter

b. 1. Chromium-51 ~ 13,21 34,22 4 24,64 30348

2. Zinc-65 10.32 22.11 % 19.27 19.69

" 3. Iodine-131  5.76 5.30 % 10.74 4.72
‘4, Cesium-137 3.22 10.87 3 6.00 '9.68

5. Cesium-134 .17 6.42 4 .32 © 5.7

.. 6. Cobalt-58 1.52 3.55 4 2.84 3.16
7. Cobalt-60 3,38 6.72 4 6.31 5.98

8. Zirconium-95 1.86 2.13 Z 3.47 1.90

" 9. Niobium-95 1.52 3.63 7 2.84 3.23

10. Lanthanun-140 .34 .20 z .63 .18

11. antimony 124  1.18 a3 % 2.21 12

12, Strontium-90 .03 " .01 4 .06 .01

13. Manganese-54 1.85 3.13 p4 2,52 2.79

14, Silver-110M .34 1.53 4 .63 1.36

15. Iron-59 .51 .43 x .95 .38

16. Other Nuclides 8.85 11,387 2 16.52 10.13
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Efflucent and Waste Disposal Semiannual Report
Second Half 1978

Solid Waste and Irradiated Fuel Shipments

I b -

2. c. . Irradiated Components, Control Rods, etc. .yone
2. Estimate of major nuclide composition (by type of wa;:;)
d. 1. Chromium-51 3?323333 <3?§§§f§z 4 QE%%%%%
2. Zinc-65 7.713-02‘<4.733-oz A 19.27
3. Iodine-131 4,30E-02 <1,13E-02 % 10.74
4. Cesium-137 2.40E-03 <2,32E-02 % 6.00
5. Cesium-134 1.30E-03 <1.37E-02 2 .32
6. Cobalt-58 1.14E-02 <7.58E-03 % 2.84
7. Cobalt-60 2.52E-02 <1,44E-02 % 6.31
% 3.47

8, Zirconium-95 1.39E~-02 <4.56E~03

9. 'Niobiuq-gs 1.14E-02 <7.75E-03

o R
(223
(93]

10. Lanthanum=-140 2.52E-03 <4.32E-04

e
[\ ]
.

N
H

11, . Antimony 124 8.84E-03 <2,88E-04

b2 ]
o
o

12, Strontium-~90 2.40E-04 <2.40E-QS5

o2
N
.

W
N

-
13, Manganese-54 1.01E-02 <6,70E-03

15. TIron=59 .3.80E-03 <9.12E-04 % .95
16. Other Nuclides 6.61E-02 <2.43E-02 % 16.52

3. Solid Waste Disposition

Number of Shipments "Mode of Transportation Destination

Quarter Quarter

52 43 Truck Barnwellg s. C.

B. TIrradiated Fuel Sﬁipmenté (disposition) .

Number of Shipnents . Mode of Transportation Destination

N/A

artel
30748

19.69
4.72
.9.58
5.72
3.16
5.98
1.90
3.23
0.18
0.12
0.01
2.79
1.36
0.38
10.13
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Effluent and Waste Disposal Semiannual Report

Second Half 1978

Gaseous Effluents -'Summation of all Releases

y4 Z
Summation of All Releases Unit Qurarter Error Quarter Err
A. TFission and Aéti&ation Gases ; . ) -
1. Total Release C oL <o.33ms04 + 7.68400 <1i18E403 + 7.6
2. Average release rate for period . uCi/sec. <1,19E+04 ' * <1.50B4+02 iggl
3. Percent of technical specification limit Z .2.37E+Ol , 3. 00E-01
B. Iodines
1. Total iodine-131 ¢4 3.182-02 + 1.22E+01 <,2'.a9a-oz£i.zzr
2. Aweragg release rate for period . uCi/sec. 4.058-03 - m <3.17E-03
3. “Percent of technical specification limit /4 1.01E4+00 7.93E-01
C. Particulates .
t 1. Particulates.with half-lives) 8 days Ci- '<3.23E-02 i:1,055+01_<3,31ﬁ-oz:;,051
2. Avéiage release rate for peried uCi/sec, <4,12E-03 <4,21E-03
3. éércent of technical specification 1imih. y4 1.058+00 1.052+00
4, Gross alpha féaioactivity Cia <1.92£K06 <6.72E-04
D. Tricium R ' )
‘1. Total release CL  6.34E400 + 3.00E+00 4.98E+00 + 3.00%
2. Average release rate for period uCi/sec. 8.078-01 6.34E-01
3. Percent of technical: specification 1limit %7 6.50E-01 7.79E-01
4., Ground Level release : Ci 5.65E+00 3.98E+00
5. Elevated release . ci 6.88E-01 . 1.00E+00
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Effluent and .Waste Disposal Semiannual Report

Second

Gaseous Effluents — Elevated Releasa

Fission Gases

Krypton—SS
.'K;ypgon-SSm
.Krypcoé—87
_érypton—88

Xenon-133

Xenon~135

Xenon=-135m

Xenon-138

- Others (s?eciéy)

Argon-41
Unident%fied
>
Iodines
Iodine-131
Iodine-133
?od%ne-lBS

Particulates

Strontium—-89 -
+  Strontium-90-
Cesium=-134 °

: Cesium~-137

Half 1978

T3
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Total for Period ci

.
LoeL e

Total for Pericz Ci

Unit Quarter Quar
, .
ci 6.26E+00 '6.1%55
ct £.14E402 1,735
ct <9.39E+00 <7.76E4
et 1.00E402 . 1.29E+
ci i:a92+03 1.03E+
ci <3,18E400 <2,98EH
ot <6.50E+0L <3.29Ed
c4 <3,65E+02 <L.42Ed4
oL 1.66E+01  4.72Ed
. G4 N/A N/A
\ 2.378+03 <3.13E
ct 3,03E-02 2.70%
ci 3.92E-03  1.38E
c1 2.44E-03 <2.98E
3.66E~02 <3.01E
cL 1.04E-06 1.67E
ci " 3.84E-08  4.36E
o4 <3.98E-05 <4.08E
ci <7.03E-05 <5.13E
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'Effluent: and was:e. ;)i§posal Semiannual Report
Second. Half 1978
Gaseotis Effluents - Elevated’ Relemse (Continued)

v -0 Unit . "Quarter Quar
Particulates (Continued) T _ o R
,Barium- 140 o ' ¢ ,<5.‘.67E-05 ;f‘;',?.«f‘f
. "Zirconium—95 . ) - . . ) ci <l .51.82-03 < 1:0"4;
_Niobium~95 " ‘ el <6.35E-05  <6.61F
Cobalt-58 - . : ci <4.,00E-05 <3,22F
Manganese~54 o - L <b.56E-05 _’<'3.'19z
. 2inc-65 o ' T et <6.62E-05  <5.37E
. 'TIron-59 : - R <9.94E-05  <7.87I
Cobalt-60 _ ‘ - a 4 .80E-05 3.371

Others (specify) ) - ) .
Lanthanum-140 - . - ci - <3,23E~05, <2. 7;35
" . . Total.for Period  Ci ", <1.74E-03 <1.51
frittwm . - - c1 '6.88E~01 1.00;

. ). .
Y i







Effluent and Waste 6isposal Semiannual Report

Second _ Half 197g

Gaseous Effluents - Ground Level Hrileases

1. Fission Gases
Kr?pton-BS
Krypton-85m
.Kryptén-87

" Erypton-88
Xenon-133

Xenon~135
_Xenon-135m

Zenon-~138

.. Others (specify)

Argon-41
Unidentified
>
2. Iodines
Iodine-131
.Iodine—133
Todine-135

3. Particulates

Strontium-89
Strontium-90 "
Cesium-134
Ceéium~%37

Barium-140

.

]

Total for Period

Total for Period

Unit .

ci -

Ci

c1

-

ci

ci

Ci
Ci

- cL

y -

ci
el
ci

ci
ci
ci

ci

CL

e

l"U

i
Quarter Quarter
: !

. <8.35E404 , <2.37E+
 <2.71m402  <3.04E4
. <S.62EH02  <3.74E+

$7,79E402  <2.17E+
<5.14E402  <4.68E+
<2.65E402 .  <5.80E+
53:125+o; <1.66E4
<3.50E403  <8.06E4
<3.91E+02 °  <5.08E-
N/A N/A
<9.09E404  <2.55E
1.50£~03 1.31E
<6.461E-03  <3.19%
<1.45B-01  <2.46E
<1.53E-01  <2.91E
6.95E~06 2.81E
3.00E-06 1.10E
<1.62E~-03 <1,81F
CL.OTE03 | <9.34I
<2.54E-03  <2.47%

= e
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(’ Effluent and Waste Disposal Semiannual Report :
Second  Half 1978 - L
. _ . Gaseous Effluents - Ground-Level Releases ) . -
3 Unit Quarter _ Qua:
. 3. Particulates (Continuéd) . S L 1 .
T . e . Wit
« K

L. o 7 ‘Zirconiwm-95 - e B CL % :<8.20E-03 <1.17E
- Niobium-95 : R o1 ’ <2’.'21z-;)3 '<1.9s'z-

+" Cobalt-58 C ¢ T <2.33E-03 <2.23E
Kanganese-Sk . '-‘_ T - Cci .<3.963703 <1;3iE.

Zinc-65 A “oel. <2.1:23-03 <1.94E

'Iron-59 LT e et ./ <6.,16E~03 <9.39E:

- TN

Cobalt-60 T U T e T 7Y 6l8eE-04 5.87%

Others (specify) . -

';‘T-- ’ éj Lanthanu’ﬁ—l[‘o “ . . - ci <1.7 6E‘:03 <1. 78E:

Total for Period ci <3.07E~02 <4.27E-
L 5.65E400 3.98E-

4., Tritium

| .
|
. -




