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1. REGULATORY LIMITE
A, Gaseous Effluents
1. Dese rates due Lo radicactivity released in gaseous of {luents from
the wite Lo areas at and beyond the site boundary shall be limited
to the following:

#. MNoble gases:  Less than or equal to 500 mrem/year to the total
body .

« Less than or equal to 3000 mrem/yeatr to the sgkin,

b, lodine 131, iodine 133, teritium, and all radlonuclides in
particulate form with half-lives greater than 8 days:

~ Lesgs than or equal to 1500 wmrem/year to any
organ,

2. Alr dose due to noble geses released in gaseous effluents to aress
at and beyond the site boundary shall be limited to the following:

*a. Less than or equal 5 mrad for gamma vadiation and less than or
equal to 10 mrad for beta radlatlion during any calendar
quarter.

b. Less than or equal to 10 mrad for gamma radiation and lese
than or equal to 20 mrad for beta radiation during any
calendar year.

3. Dose to a member of the public from lodine 131, {fodine 133,
tritium, and all radionuclides in particulate form with half- lives
preater than eight daye in gaseous effluents released to areas at
and boyond the gite boundary shall be limited to the following:

*a., Less than or ejual to 7.5 mrem to any organ during any
calendar quarter,

b. Less than or equal to 15 mrem to any organ during any calendar
year.

B. Liquid Effluents

1. The concentration of radicactivity released in liquid effluents to
unrestricted areas shall be limited to the concentrations specified in
Title 10 of the Code of Faderal Regulations, Part 20 (Standards for
Protection Against Radiation), Appendix B, Table 11, Column 2, for
vadionuclider other than digeolvod or entrained noble gases. For
dissolved or entrained noble guses, the concentration shall be limited
to 2.0E-04 microcurie/milliliter (uCi/ml) total activity.

*These vaiues are used as applicable limits for gaseous releases.

ala



5

e

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPCXT
SUPPLEMENTAL INFORMATION

204 HALF 1991

2. The dose or dose commitment to & member of the public from
radiocactivity in ligquid effluents released to unrestricted areas
ghall be limited to:

*%g. Less than or equal to 1.5 mrem to the total body and less than
or equal to % mrem to any organ during any calendar quarter.

b. Lesg than or equal to 3 mrem to the total body and less than
or equal to 10 mrem to any organ during any calendar year',

MAXIMUM PERMISSIBLE CONENTRATION
A, Ligquids

1. The maximum permissible concentrations (MPC) for liquids are those
listed in 10 CFR 20, Appendix B, Table 11, Column 2, with the most
restrictive MPC being used in all cases. For dissolved and
entrained gases the MPC of 2.0E-04 uCi/ml is applied. Thie MPC i
based on the Xe 135 MPC in air (submersion dose) converted Lo an
equivalent concentration in water as discussed in the
International Commission on Radiological Protection (ICEP),
Publication 2.

B, Gaseous

1. The maximum permisgible dose rates for gaseous releases are
defined in plant Offeite Dose Calculation Manual (ODCM).

@a. Noble gas dose rate at the site boundary:

« Less than or equal to 500 mrem/ycar to the total body,
~ Less than or equal to 3000 mrem/year to skin.

b, lodine 131, iodine 133, tritium, and particulates with
half-lives greater than eight days dose rate at the site
boundary:

~ Less than or equal to 1500 mrem/year to any organ.
AVERAGE ENERGY

Sequoyah's ODCH limit the dose equivulent rates due to the release of
fisslon and activation products to less than or equal to 500 mrem/year to
the total body and less than or equal to 3500 mrem/year to the skin.
Therefore, the average beta and gamma energies (E) for gaseous effluents
as described in Regulatory Guide 1.21, "Measuring, Evaluation, and
Reporting Radiocactivity in Solid Wastes and Releases of Radioactlive
Materials in Liquid and Gaseous Effluents from Light Water. Cooled Ruclear
Power Plants,” are not applicable,

t4%These values are used as applicable limits for liquid effluents,
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Meacurements and Approximetions of Total Radioactivity

NOTE! Every effort is nade to ensure that all effluents fror Sequoyah

are conducted such that all Offeite Dose Calculation Manual (ODOM)
Lower Limits of Detection (LLDs) are met. Whenever an analysle
does not identify a radloisotope, a "0.00K 01 C1" is recorded for
the release. This does not necessarily mean that no activity was
released for that particular radionuclide, but that the
concentration was below the ODCM and analysis LLDe. Refer to
Tables A and B for estimates of these typical LLD values,

Fission and Activation Gawmes

Alrborne effluent gaseous activity ig continuously aoritorved and
recorded. Additional grab samples from the ghield building, auxiliary
bullding, service bullding, and condenser vacuum extausts are taken
and unalyzed at lesst monthly to determine the quantity of noble gas
sctivity reledsed for the month based on the average vent flowrates
recorded for the sample period. Also, noble gas samples ave collected
and evaluated for the shield and puxiliary buildings following
startup, shutdown, or rated thermal power change ex eeding 15 percent
within one hour (sampling only required if dose equivalent 1.131
concentration in the primary coolant has increased more than a factor
of 3 and the noble gas activity monitor shows that the containment
activity has ircreased more than a factor of 1),

The quantity of noble gases released through the shield and auxiliary
building exhauste due to purging or venting of containment and
roleases of waste gue decay tanks are also determined.

The total noble gas activity released for the month ig then determined
by summing all of the activity released from each venl for all
sampling periods, the activity veleased from purging or venting of
containment, and the sctivity released from waste gas decay tank(s).

lodines and Particulates

l1odine and particulate activity is continuously sampled. Charcoal and
particulate samples are tuken from the shield and suxiliary bullding
exhausts and analyzed &t least weekly to determine the total activity
released from the plant baved on the average vent flowrates rvecorded
for sampling period.

Also, particulate and charcoal samples are taken from the auxiliarvy
and ghield building exhausts once per 24 hours for 2 days following
startup, shutdown, or & rated thermal power change exceeding 15
percent within one hour. The quantity of iodine and particulate
releaged from each vent during each sampling period ls then determined
using the average vent flowrates recorded for the sampling period and
activity concentration,

The total particulate and lodine activity released for the month is
then determined by summing all of the activity released from the
shield and suxiliary building exhauste for all sampling periods.
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4. Measuremente and Approximation of Total Radiosctivity (continued)
e. tiquid Effluents
(1) Batech (Redwavte and condensate regenerants to cooling tower blowdown)

Total gamme lwvtopic activity concentrations are determined on each
bateh of liquid effluent prior to release. The total sctivity of a
released batch 1o deternined by summing each nuclide's concentration
and nultiplying by the total volume dischavged. The total activity
released during & month ig then determined by summing the activity
content of each bateh digcharged during the wonth,

(2) Continuous Releases and Periodic Continuoug Releases (Condengate
regenerants, turbine bullding sump and steam generator blowdown)

Total gamma isotople activity concentration is determined dally on 4
composite sample from the condensate system and turbine building sump
and weekly for steam generator blowdown. The total activity of the
cont inuous release is determined by summing each nuclide's
concentration and multiplying by the total volume digcharged. The
total activity released during the month is then determined by summing
the sctivity content of each daily and weekly composite for the month.

5. Bateh e Nalue  Units
Quarter Quarter
ard LAth
&, Liquid
1. Number of batches released
(Radwaste only) 131 100  Each
2. Total time period for batch
releases 18,871 13,819 Minutes
3. Maximum time period for a
bateh release 200 172  Minutes
4, Average time period for batch
releases 144 138 Minutes

5. Minimum stream flow during periods
of effluent into a flowing

gtream: N/A N/A
b. Gaseous
1. Number of batches veleased 206 127  EKach
2. Total time period for batch
releases 19,327 26,409 Minutes
3. Maximun time period for a
batch release 1,174 6,576 Minutes ﬂ
4, Average time period for batch |
veleases 94 208 Minutes
S, Minimum time pericd for a batch
release 14 19 Minutes
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6. Abnormal Releases v ¥alue  Unite
Quarter Quarter
Ard _Ath

a, L“u“

(1) Number of Releases . e ——

(2) Total Activity Releaged 0.00E- 01 0.00k-01 cCi
b. Gaseous

(1) Number of Releases P ol

(2) Total Activity Released 0,.00E 01 0,00E-0" Ci

7. Offeite Dose Celeulation Manual (ODCM)

Were any changes made to the ODCM during the reporting period?
Yese X Wo.

INOPERABLE INSTRUMENTATION

Pursuant to ODCM Section 1.3.1, the following information is provided
concerning radioactive effluent monitoring instrumentation which was
inoperable for greater than 30 cowsecutive days during the period
July 1, 1991 through December 31, 1991,

Unit 2 shield builiing radiation monitor 2 RE-90 400 was inoperable from
178791 to B/28/91. 1In Januacy 1991 TVA changed out its poet accident shield
building radiation monitors with Sorrento Electronics wide range gas
monitors. 1In order to complete the radiation monitor modification the new
radiation monitors had to be removed from service for the removal of the old
rediation monitors. The paysical work was completed in a timely manner and
the radiation monitors returned to setvice. The required documentation and
review extended the completion of the Work Plan and Unit ? radiation vonitor
was not considered operable within the scheduled 30 day reporting limit.

In December 1991 during the performance of 81-198.3 it was determined that the
flow instrumentation for the auxiliary building exhaust was out of
calibration. The instrumentation was not out of servicu (inoperable) but

w 18% Juw. Since this instrumentation is used to evaluate monthly offsite
dose for the auxiliary building the 18% error would result in the following
potential offeite dose errors:

Total Gamma Dose  2.6%
Total Beta Dose - 2.6%
Mux. Organ Dose - 18%
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LIQUID K. UENTS

Fission and Activation Unit
Products

1. Total Released Curies
2. Average Diluted Conc.

During Period of All

Tdentified Inolopeu uCi/ml
3. Percent of Applicable

Limit (Total Bedy Dose) %

Teitium
1. Totel Reloased Curles
2. Average Diluted uti/ml

Cone . During Period
3. Percent of Applicahle
Limit (3.0E-03 uCi/ml) %

Digpolved and Entrained GCases
1. Total Released Curies
2. Average Diluted uCi/ml

Cone. During Period
3. Fercent of Applicable
Limit (2.08B-04 uCi/ml) %

Gross Alpha Radioactivity

1. Total Releasved Curies
Volume of Wagte Released

(Before Dilution) Liters
Volume of Dilution Liters
water for Per

ST —————— ST R RSN

Ard
Qtr

2.678-01

1.40E.-07

8.00K 01

4.41E+02

2.31K-04

1. 70E400

1.40E4+00
7.358-07

3.67K-01

0.00K 01

3.01E+07

1.88E4+09

SUMMATION OF ALL RELEKASKS

SErcor

188401

+1.8K401

+3 K401

+2. 08401

14, 0E400

+1.1E401

Ath

-

09K- 01

(S5E-07

0TE+00

97E+02
27E-04

LOTE4O1

.3BE- 01

A2E-07

SBE-0Z

.D0K- 01

61E4O7

L21E409

LErvor

+1.8K401

+1.BELO1

+3,.9K+01

+2.0E+01

+4.0E400

+1.1K401
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LIQUID EFFLUENTS -

'y (Note:

0.00E-01)

Required by ODCM/Others

Fisslon and Activation Products

Nue lide

1. Strontium- 89
2. Strontium 90
3. 1lron-55

4. Manganese 54
$. Cobalt-58

6. lron- 59

7. Cobalt-60

B. Zinc-65

9. Molybdenum 99
10. lodine 131
11. Cesium- 134
12. Cesium-137
13, Cerium-141
14, Cerium- 144
15, Antimony-12%
16, Cobalt-57
17. Chromium-51
18. Niobium 95

TOTAL PLANT DISCHARGE

Refer to Table A for ODCM nuclides veported as

Unit

cl
ci
ci
ci
ci
ci
ci
ci
ci
ci
ci
ci
ci
ci
ci
ci
ci

ci

quirter - Quartar
. ~.Ath.

0.00€-01 0.00E-01
0.008-01 0.00E-01
0,00E-01 0.00E-01
0.008-01 0.00E:-01
2,90K-06 2.63E-07
0.00E-01 0.00E-01
1.80E-05 6.92E-07
0.00E-01 0.00E-01
0.00E-01 0.00€-01
3.91E-06 1.42E-05
0.00€-01 3. JTE-04
2.66E-05 3.78E-04
0.00E 21 0.00E-01
9.67E-06 0.00E-01
0.00E-01 0.00E-01
0.NOE-01 0.00E-01
0.00E-01 0.00E-01

-

et " Qactas
0.00K-01 2.96E-04
2.068-02 2.88E-02
4.498:03 1.568-02
6. 34802 3.13E-01
0.00K-01 4.90E-03
1.26E:-04 1.86E-03
1,648 04 1.21K-03
S.17R-03 4.258:-03
1.63K-02 4.418:-02
£.058-02 3.66E-02
6.09E-05 2.67E-03
1.26K-04 8.00K-03
2.05E-02 6. 56K-02
1.02E-03 1.57E-03
3.14E:03 1.42E-02
3.66E-03 2.14E:-02
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LIQUID EFFLUENTS - TOTAL PLANT DISCHAKGE
(CONTINUKD)

Wuelide unit m&&n&n - ﬁ?tm mm:f - mm’nﬂs:
ied Ath avd L Ath

19. lodine- 133 el v Q0K 01 119606  8.19K-04 B.64E 05
20,  7irconium 95 ci 0.00k 01 0.00E-01  1.63E-03 1.36K.02
21, Technetium-99m cl 0.008-01 0.008-01  1.64E 04 1.216-03
22. Ruthenium 103 cl 0.00K-01 0.00E-01  1,49E.04 5.98E-03
23, Tellurium 132 el 0.00K-01 0.00E-01  4.74E 06 1.86K-03
24.  Antimony-124 el 0.00E-01 0.00K-01  2.05K-04 9.348-03
25.  Lanthanum 140 el 0.00K-1 0.00E-01  2,39K:04 3.11k-03
26. Cesium-136 ci 0.00K- 01 0.00E-01  1.,12E-04 2.09K:-03
27. Sodium 24 el 0.00K-01 0.00K-01  1,99€-05 B, 11E:-05
28, (odine 135 cl 0.00K-01 0.00E 01  0.00E-01 0.00k-01
29. strontium 92 ci 0.00K-01 0.00E-01  2,03E-05 1.49E-04
30, Yttrium-91 el 0.00K-01 0.00E-01  0.00K-01 1.278-03
31 lodine-132 ci 0.00E-01 0.00E-01  0,00K-01 2.37€-03
32 Zinc-69M cd 0.00E-01 0.00E-01  0,00E-01 0.00K-01
33 Cerium 143 ci 0.00K-01 0.00E-01  0.00E-01 0.00E-01
34  Silver-110m ci 0.00E-01 0,00E-01 §.73E-05 2.41E-04
35 Argon-41 cl 0.00K-01 0.00E-01  4,20E-06 0.00K-01
36 Barium 140 ol 0,00K-01 0.00E-01  2.028-03 4.208-04
37 Copper-64 el 0.00k-01 0.00E-01  6.64E-04 0.00K-01
38 Niobium- 97 ci 0.00E-01 0.00E-01  7.61KE-05 2.44E-04
39 Ruthenium- 10% ci 0.00K-01 0.00E-01  3..'E-05 0.00E-01
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LIQUID EFFLUENTS - TOTAL PLANT DISCHAKGE

(CONTINUED)
Wuelide Unit mgguw a"hm mm::%m
_ard Ath et Ath
40 Tellurium-129m ci 0.00E-01 0.00E-01  6,99E-05 1,41K 02
41 Strontium 91 el 0.008-01 J.00K-01  2.13E-05 Q.00K-01
42 Twmgeten 107 ci 0.00%-01 0.00K-01  1.29E-05 0.00K-01
43 Yttrium-91m ci 0.00E-01 0.00E-01  0.00E-01 4.708-05
44 Nickel 65 0.008:-01 0.00K-01  0.00E-01 2. 118-05
45 Neptanium 239 ci 0.00K-01 0.00E-01  0.00E-01 2.ATE-02
46 Tellurium-131m ci 0.00E-01 0.00E-01  0.00E-01 2.15E-04
for Period el 6. 11E-05 1.11E-04  2,678-01 8.08E-01
G. (NOTE: Refer Lo Table A for ODCM nuclides repo.ced as
0.00E-01)

Requirea by ODCM/Others

Dissolved and Entrained Nohle Gases

Nuclide
1. Krypton-87
2. Krypton 88
3. [Kenon-133
4. Xenon-133m
$. Xenon 135
6. Xenon-138
7. Xvypton 85m
8. Xenon-131m
9. Xenon-135m
10 Kr-85

Total for Period

R A N R T N T R T

Unit

ci
ci
ci
ci
ci
ci
ci
ci
ci
ci

ci

S

—ard ~a5h

0.00E-01  0.00K-01
0.00E-01 0.00E-01
4.658-05 0.00E-01
0.00K:- 01 0.00E-01
0.008-C1 0.00F-01
0.00E-01 0.00E-01
0.00E-01 0.00E-01
0.00E-01 0.00K-01
4.97R-05 0.00E-01

W Quarter

1.148:05 0.00E-01
3.54E:05 0.00E-01
1.33E+00 1.30E:01
1.678-02 1.15E-03
1.86E-02 3.678-03
0.00E-01 0.00E-01
$.728-06 0.00E-01
1.238-02 3.03E-03
0.00k-01 0.00E-01
1.40E400 1.38E-01

NP —
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TABLE A
LIQUID “TYPICAL LLD" EVALUATION (%)

Ruclide

Matgenose 54 $5.0K-07
Cobalt-58 5.0807
1ron 59 5.08-07
Cobalt 60 5. 0k-07
Zine- 65 5.08-07
Molybdenum 99 5.08-07
Cemium 134 5.08-07
Cosium-137 5.08-07
Cerium- 141 S5.0k-07
Cerium-144 5. 0K-06
lodine 131 1.08-06
Krypton 87 1.0K-05
Krypton 88 1.0K-05
Xenon- 133 i.08-05
Kenon- 133m 1.0K-05
Xenon 135 1.0K-05
Xenon- 138 1.0E-05

3.05E-08
5,60K-09
2.82E-08

at(2)
oomin . _Lhe _2he
9.12K-09 9.12E-09 9.12K-09
8,21%-09 8.21K-09 8.21k-09
1,628 08 1.625-08  1.62E-08
1,08k 08 1.08E-08 1.08K 08
2.14E-08 2, 14K 08 2. 14K 08
5.258-08 5.288-08 5.34K.08
9.828-09 9.82E:09 9.82E-09
9.31E-09 9.31E-09 9.31K-09
1.06k-08 1.07E:08 1.07K-08
4.03K 08 4.03E-08 4,038 08
1.288-09 1.30K-09  7.32E-09
1.85E-08 2.43E-08  4.20E-08
2,278-08 2.568-08  3.27E-08
2.04E 08 2.04%-08 2,05-08
5.01K-08 2.10K-08 5.17E-08
5.10E-09 5.93E:09 6,40E-09
5.87E-08 2.55E-01  4,79E-06

-10-
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TABLE A
LIQUID "TYPICAL LLD" EVALUATION (1)
(Cont inued)

Buclide ODCH LLD Typical LLD
Tritium 1.08-05 1.0E-06
Gross Alpha 1.0K-07 2,0k 08
Strontium 89 2,0k 08 2.0E-08
Strontium 90 5,0k 08 1,08 08
Tron- 5% 1.08- 06 3.0K-07
NO(ES : (1) LLD values are in uCi/ml., Sample analyses are performed to ensure

that ODCM LLD limite sve met, These ave typical LLD values.

(2) A is the time betwoen sample collection and counting time,

11+
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Summation of All Releases
A, MNoble Cases
1. Totel Released

2. Average Release
Rate of Period

3. Percent of Applicable
Limit (Gamma)

lodines

1. Total lodine 131

2. Average Release
Rate for Pericd

Particulates

1. Particulsces with
half-1i es »8 days

2. Averar & Release
Rate for Period

3. Gross Alphe Radio-
activity

Teitium

1. Total Release

2. Average Releoase

1.

Rate for Period

- -

Percent of applicable
Limit, (Max, Organ-
Child Thyroid)

2nd HALF 1991
GASEOUS EFFLUENTS SUMMATION OF ALL RELEASES

(GROUND LEVEL RELEASES)

Unit

ci

uCi/sec

ci

uCi/gec

ci

uCli/gec
ci

ci

uCi/eec

~12-

ard
Qir

6. 208402

7. 80E+0O1
1.14E+00

2.L7E-07

2.26E-0OR

0.00E-01

°'°°'°01
0.00E-01

3.51E+00

4.42E-01

4. 47E 02

REcror

+1.1E+01

+1.3K401

+1,6E401

+2.1E+01

+1.58401

Ath
L1

w N

-36E+02

9TE401
.00k 01

30K 04

16E-05

. ’2.' o‘

JAAE- 05
00K 01

(BBE+01

36E+0L

278-01

%Error

+1.1K401

+1.38401

+1.6E401

+2 . 1E+01

+1.5K401
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Krypton 87
Krypton 88
Xenon 133
Renon- 133m
Xenon- 135
Xenon- 138

EFFLUENT AND WASTE DIBPOSAL SEMIANNUAL REPOKT

e QDCH LLD

13111

1.08:04

Particulate Sample

Manganese 54

Cobalt- 58
1ron-59
Cobalt 60
Zine-65

Mo lybdenum 99

Cesium- 134
Cesium 137
Cerium 141
Corium 144
lodine 131

1111111

1.0E:10

3.

Charcoal Sample

lodine 131

:

ALl

TABLE B

1.858-12

GASEOUS “TYPICAL" LLD EVALUATION (1)

5.79 da

2.5 48
2.00k 14
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SOLID WASTE (RADIOACTIVE SHIPMENTS)

A. BSolid Waste Shipped Offsite for Buria) or Disposal (not Irvadiated Fuel)

Est .
Errvor

1. Type of Waste Unit
8. Spent resing, filter eludge-, m?
evaporator bottoms, ete, ci

b. Dry Active Waste, Compressible Waste  n?
Contaminated Equipment, etc. ci

¢. Trradiated Components, m3
Control Rods, etc. ci

d. Other: WNone md

ci

mh

3.67E41
6.97E4+2

4. 60E+1
6.01E+0
None
None

2. Estinmate of Major Wuclide Componition (by type of waste)

Spent vesin, filter sludges, evaporstor boltoms, ete.

- W N

.

Ll R

L3

4197171

(nuclides determined by measurement)

Curies
Manganese S4 2.72E+1
Tron- 55 8.19E+1
Cobalt 58 7.73E41
Cobalt 60 1.38E+2
Nickel 63 1.34K42
Cesium 134 1.02E+2
Cesium- 137 1.35E+2

Percent

LS0E+0
J1BE+]
JA1E
9BE4]
92K+
AGE+]
93K

e el e e G0

Dry active waste, compressible waste, contaminated equipment etc.

(nuc ! 1des determined by estimate)

Chromium- 51 $.198-1
Tron-%% 2.53E4+0
Cobalt- 58 1.59E+0
Cobalt 60 1 T4E-1
Nickel 63 3.50E-1
Niobium 95 1.34E-1
Irradiated Components N/A

Other: None N/A

B.62E+0
4.21E+1
2.64K+1
1.29E+1
S5 .BlEO
2.22640

N/A
N/A

.00K- 1
CS0E+1

00K 1
S0E+L

N/A
N/A

LERY
N/A
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