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February 25, 1991

U.8. Nutlear Regulatury Commission
ATTN: Docunent Control Desk
Washington, B.C. 20553

Gentlemen?

In the Matter of ) Docket Nos. 50~327
Tennessee Valley Authority ) 50-328

SEQUOYAH NUCLEAR PLANT (SQN) UNITS 1 AND 2 - SEMIANNUAL RADIOACTIVE
EFFLUENT RELEASE AND THE RADIOQLOGICAL TMPACT ASSESSMENT REPORTS

Enclosure 1 containg the Semiannual Radioactive Effluent Release Report
that 1s being submitted in accordance wi'h SQN Technical Specification
€,9.1,8 for the period of July 1 to December 31, 1990, Enclosure 2
containg the Radiological Impact Assessment Report for the period of
January |1 to December 31, 1990.

Please direct questions concerning this issue to J. D. Smith at
(615) BuU3-6672.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

2777i)617‘ ngaxivs._.

E. G. Wallace, Manager
Nuclear Licensing and
Regulatory Affairs

Enclosures
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U.8. Nuclear Regulatory Commisslion
February 25, 1991

oc (Enclosures)t
Ms. 8. Ci Black, Deputy Director
Project Directorate [1-4
U+8, Nuclear Regulatory Commission
One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852

Mr. J. N. Donohew

Project Manager

U.8. Nuclear «egulatory Commission
One White Flint, North

11555 Rockville Pike

Rockville, Maryland 20852

NRC Resident Inspector
Sequoyah Nuclear Plant

2600 lgou Ferry Road

Soddy Daisy, Tennessee 37379

Mr, B. A, Wilson, Project Chief
U.,8, Nuclear Regulatory Commission
Region I[I

101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
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ENCLOSURE 1
SEQUOYAH NUCLEAR PLANT
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPOKRT
SUPPLEMENTAL INFORMATION

July 1 to December 31, 1990
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORIT
SUPPLFMENTAL INFORMATION
2nnd HALF 990

Regulatory Limits
Fisgion and Ac

stantaneous ladionuc . endant il release
Administrative release rate limits per radionuc
been established and are based upon the method
Section 1.<.3 of the Saquoyah Offsite (
Manual (ODCM) for each vent bvased

ODCM will not be exceedud until

|

radionuclide release rate to ODCM limit
1-133, tritium, and particulates with
Ingtantaneous Radicnuclide Dependant

Total plant release rate limits per radionuclide have

veen established and are based upon the methodology

Section 1.2.4 of the Sewuoyah Qffsite Dose Calculation
Manual

Liquid effl. ant YMPCs1.0 (v ‘ence CFR20, Appendix B,
Table 11, column 2)




EFFLUFNT AND WASTE DISPOSAL SEMLANNUAL REPORT
SUPPLEMINTAL INFORMATION

Znd WALF 1990

Maximum Perm‘ssible Concentraticng

‘O

b,

e.

Fission and Activation Gases: WNot Applicadble
lodines: WMot Applicable
Particulates, half-livew a8 days: WNot Applicadble

Liquid effluents: sum of individual MPC retios 1.0 (ref .
10CFR20, Appendix B)

Average Energy - Not Applicable

Measurements and ApproximationJ of Total Radiosctivity

NOTE !

Every effort i, made to ensure that all effluents from Sequoyah
sre conducted such thet all Offsite Dose Calculation Manual
(ODCH) Lower Limite of Detection (LLDs) are met. Whenever an
analysis does not identify a radioisotope, @ “0.00K-01 CL" is
recorded for the relsase. This does not ne.esarily mean thet no
activity was teleased for that particular radionuclide, but that
the concentration wks below the ODCM and analysis LLDs. Refor to
Tables A and B for estimates of these typical LLD values

Fission and Activation Gases

Alrhorne efflusnt gaseous sctivity is continuously monitoted and
re.ot ..d. A’ . onal grad samples from the shield building,
suxiliary B '# ag, service building, and condenser vacuum
exhauste are .ken and analyzed at least monthly to determine the
yuantity of nobie gas activity released for the morth vased on
the sverage vent flowvates recorded for the sample period. Also,
noble gas semples are collected and evaluated for the shield and
suxiliary buildings following startup, shutdown, or reted thermal
power change exceeding 15 parcent within one hour (sampling only
required it dose equivalent 1-131 concentration in the primary
conlant has increased more than a factor of 3 and the noble gas
activity monitor shows that the conu. _nment activity has
increased more than a factor of 3). The vent flowrutes for the
shield buildirg, suxiliary building, service building, and
condenser vacuum exhauste are determined and recorded once a
shift.



EFFLUENT ARL WASTE DISPOSAL SEMIANNUAL REPORT
SUPPLEMENTAL INFORMATION

2nd HALF 1990
| 4. Measurements ant “pproximation of Total Radiocactivity (e~ntimus?)
'y Fission anéd Activation Gases (continued)

The quantity of noble gases released through the shield and
suxiliary building exhsusts due to purging or venting of
containment and releases of waste gas decay tanks are also
determined.

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

b. and ¢. lodines and rarticulates

lod'ne and particulate activity is continuously monitored and
recorded. Charcoal and particulate samples are taken from the
shield and suxiliary building exhausts and analyzed at least
weekly to determine the total activity released from the plant
besed on the average vent flowrates recorded for sampling period.

Alro, particulate and charcosl samples are taken from the
suiliacy end shield building exhausts once per 24 hours for 2
days following startup, shutdown, or & rated thermal power change
exceeding 15 percent within one hour. The gquantity of lodine and
particula’ :eleased from each vent during each sampling period
is then dev.-mined using the average vent flowrates recorded for
the sampling period and activity concentration.

The vent flowrates from the shield and auxiliary bullding
exhausts are recorded once a shift.

The ‘otal particulate and iodine activity released for the month
is then determined by summing all of the activity veleased from
the shield and auxiliary drilding exhausts for all sampling
periods.

d. Liquid EBffluents

(1) Batch (Radwaste and condensate cegenerants to cooling
tower blowdowi)

Total gamma isotopic activity concentrations are
determined on each batch of liquid effluent prior to
release. The total activity of a released batch is
determined by summing each nuclide's concentration and
multiplying by the total volume discharged. The total
activity released during a month is then determined by
gyumming the activity content of each batch discharged
during the month,

)=
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
SUPPLEMENTAL INFORMATION

ind WALF 1990

Abnormal Releases Value Unite

8. Liquid

(1) Number of Releases 0 -

(2) Total Activity Released 0.00E-01 0.00k-01 Ci
b. Gaseous

(1) Number of Releases R —l

(2) Total Activity Released 0.00E-01 0.008-01 ¢Ci

Offsite Dose Calculation Manual (ODCM)

wWere any charges made to the ODCM during the reporting period?
M, [ g e

-Se



Znd MALF 1990
LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES
. A Ath
Fission and Activation ynit [ REcror Qe
Products
1. Total Released Curies 2. 63E-01  +1.8E+01 3 .M9E-01
2. Average Diluted Conc.
During Period of All
ldentified Isotopes wCi/ml 1.84E-07 ¢« . 69E-07
3. Percent of Applicable
Limit (IMPCs1) L3 4. 48E-01 2.638-01
NOTE: Percent of applicable limit is based on identified isotope
concentration after dilution, related to their approp-iate
MPC concentration and sum of all the isotope fractions
compared to 1.0,
Tritium
1. Total Released Curies 1.78E402  41.BE+01 1.64E+02
2. Average Diluted uCi/ml L. 24E-04 1.13E-04
Cone. During Period
3. Percent of Applicable
Limit (3.0E-03 wCi/ml) % 4 14E+00 3.77E+00
Dissolved and Entrained Gases
1. Total Released Curies 1.05E+00 43 .9E+01 9 .52E-02
2. Average Diluted uCi/ml 7.34E-07 6.58E-08
Cone. During Period
3. Percent of Applicable
Limit (2.0E-04 uCi/ml) % 3,67E-01 3.29E-02
Gross Alpha Radioactivity
1. Total Released Curies 3. 44€-06 2 .0E+01 0.00E-01
Volume of wWaste Released
(Before Dilution) Liters 1.05E+407  +4.0E400 2. 73E+07
Volume of Dilutinn Liters 1.42E409  #1.1E+01 1.42E+09
water for Per 2d

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPOKRT

SErcor

+1.8E401

+1.8E401

+3.9E+01

+2.0E+01

+4 0E+00

+1.1E+01



isotope Summary
Required by ODCM/Others

Fission and Activation Products

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL KEPORT

LIQUID EFFLUENTS

Nuclide

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

4. Manganese 54
$. Cobalt-58

6. lron-59

7. Cobalt-60

8. Zinc-65

9. Molybdenum- 99
10. lodine-131
11, Cesium-134
12. Cesium-137
13, Cerium-141
14, Cerium-iés

Others (Specify)

15. Antimony-125
16. Cobalt-57
17. Chromium-51
16. Niobium-95

(Note:

20d WALF 1990
TOTAL PLANT DISCHARGE

Refer to Table A for values reported as 0.00E-01)

Unit

ci
ci
ci
ci
ci
ci
ci
ci
ci
ci
Ci
ci
Ci

ci

ci
ci
Ci

ci

i
3t ~Ath

0.00E-01 0.00€-01
0.008-01 Q.Q0E-01
1.518-02 1.578-01
4.03K-03 9.05€-04
1.87E-01 1.]4E-01
1.28E-03 2.A58-03
3.558:02 1.628-02
6. 90E-0b 1.20E:-04
4. 16805 0.00E-01
8.06E-04 2.00E-04
3.648:04 9.19E-04
4, 38E-04 1.46€-03
1.66E-04 9.09E-05
1.578:03 1.378:04
6.84E-03 2.61E-02
1.23E:05 2.198:-04
3.668-03 4.03E-03



EFTLUENT AND WASTE DISPOSAL SEMIANNUAL KEPORT

LIQUID lrrwm‘? %Awum DISCHARGE
(CONTINUED)

Muclide Unit Q\MWM

—ard ~A80
19. Barium- 140 ci 0.00E-01 0.00E-01
20, lodire-133 ci 0.00E-01 0.00E-01
21, Zirconium-95 ci 0.00E-01 0.00E-01
22. Technetium-99m ci 0.00E-01 0.00E-01
23. Ruthenium-103 ci 0.00E-01 0.00K-01
24, Tellurium-132 ci 0.00E-01 0.00E-01
25. Antimony-124 ci 0.00E-01 0.00E-01
26. Manganese 56 ci 0. 00E-01 0.00E-01
27.  Lanthanum-140 -4 0.00E-01 0.00E-01
8. Cesium-136 ci 0.00E-01 0.00E-01
29. Rubidium-86 ci 0.00E-01 0.00E-01
30, Tellurium-129m ci 0.00E-01 0.00E-01
31, Yitrium-9im ei 0.00E-01 0.00€-01
12, Sodium-24 el 0.00E-0L C.00€-01
33, Yttrium-93 ci 0.00E-01 0.00E-01
34, lodine-135 ci 2.008-01 Q.00K-01
35. Strontium-91 ci 0.00E-01 0.00E-01
3. Yttrium-91 ci 0.00E-01 0.00E-01
Total for Period ci 1.14E-04 4 41E-04



EFFLUENT AND WASTE DISPOSAL SEMIANNUAL KEPORT

G.  lsetope Summary (NOTE:
Required by ODCM/Others

20d WALF 1990
LIQUID EFFLUENTS - TOTAL PLANT DISCHARGE
(CONTINUED)

pDissolved and Entrained Noble Cases

Nuclide

1. Krypton-87
2. Krypton-88
3. Renon-133
4. Renon-133m
5. Renon-135

6, Renon-138
Others (Specify)

], Krypton-85m
8. Argon-4l

9. ZXenon-13Im
10. Renon-135u

Total for Period

Unit

ci
ci
ci
Ci
.Cl

Ci

4§
ci
ci
Ci

ci

quirter - Quarter

_Ard . _Ath

0.008-01  1.03B-05
0.008-01  Q.008-01
0.008:01  0.00%:01
0.00K:01 0 .00B:01
V.008:01  0.008:0)
0.008-01  0.00B:01
0.008-01  1.038-08

Refer to Table A for values reported as 0. 008-01)

ouacter T Quarter

Ard . _Ath

LO9E-05  1.168-05
9.808-06  0.008-01
L.00Es00  8.958-02
LAZE-02  5.6AB-0
196802 2.95K:03
2.238:05  0.00-01
109802 2.128-03



EFFLUENT AND JASTE DISPOSAL SEMLANNUAL REPORT

£nd MALF 1990
LIQUID "M\ ‘.CA:‘:IL::"‘IVAWATIOI (1)
st ()
Buglide ——SDOM LLD 1S min .  0min.. _Ahe _2hr.
Manganese 54 5.08-07 9.128:09  9.128-09 9.128-09 9.128-09
Cobalt-58 3.08:-07 8.21E-09  B.21E-09 8.218-0y B.21E-09
1ron 59 5.08-07 1.628-08  1.62E-08 1.628-08 1.628-08
Cobalt-60 3.08-07 1.08E-08  1.08E-08 1.08E-08 1.08E-08
Zinc-65 2.08-07 2.14E-00 2. 14E-08 2. 04E-08  2.14E-08
Molybdenum- 99 5.08-07 2.24E-08 3. 25E-08 $.208-08 5. 34E-08
Cesium-134 5. 0801 9.828-09  9.82E-09 9.82E-09 9.82E-09
Cesium-137 5. 0807 9.31E-09  9.31E:-09 9.31E-00 9. 31E-09
Cerium-141 5.08:-07 1.06E-08  1.06E:-08 L.07E-08 1.07E-08
Cerium-144 5.08-06 4.03E-08  4.03E-08 4.03E-08 4.03E-08
lodine-131 1.08-06 1,288-09  1.28BE-09 1.30E-09  1.328-09
Krypton-87 1.08-05 1.62E-08  1.85E-08 2.43E-08 4,20E-08
Krypton- 88 1.08-00 2.13E-08  2.27E-Q8 2.568-08  3.27E-08
Xenon- 133 1.0E-03 2.03E-08  2.04E-08 2.04E-08 2.05E-08
Xenon-133m 1.0E-05 $.058-08  5.07E-08 5.108-08 5.17E-08
Xenon- 135 1.08-05 S.60E-09  5.70E:-09 5.93E-00 6.40E-09
Xenon- 138 1.0€:05 £.8208-08  5.875-08 2.558-07 A.79E-06

-10-
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
4nd WALF 1990
GASEOUS EFFLUENTS- SUMMATION OF ALL KELEASES
(GROUND LEVEL RELEASES)

G.  Pacticulates
Required by ODCM/Others

Nuclide Unit __Continuous Mode
Quarter Quarter
ared Ath

1. Strontium-89 ci 0.00E-01  0.00E-01

2. Strontium-90 ci €. 008-01 0.00E-01

3. 1lron-59 ci 0.008-01  0.00E-01

4. Cobalt-60 4 0.008-01  0.00E-01

5. Zinc-65 ci 0.00E-01 0.00E-01

6. Manganese 54 ci 0.00E-01  0.00E-01

7. Cobalt-58 ci " A9E-05 6.57E-06

8. Molybdenum-99 ci v.00E-01 ¢.00E-01

9. Cesium-134 ci 0.00E-01  0.00E-01

10. Cesium-137 ci 0.00K-01  0.Q0E-01

11. Cerium-141 ci 0.008-01 0.00E-01

12. Cerium-144 ci 0.00E-01 0.00E-01

Others (Specify)
13. Chromium-51 ci 5.048-06  4.93E:-06
14 Cobalt-57 ci 0.00E-01 0.00E-01
Total for Period ci 1.698-05  1.158:05

NOTE: Refar to Tuble B for values reported as 0.00E-01.

olde



Noble Cas

Buclide

Krypton- 87

Krypton-88

Xenon-133

Xenon-133m

Xenon-135

Yenon-138

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

FEEEE]

Particulate Ssmplo

Manganese 54

Cobalt-58
Tron-59
Cobalt-60
Zine-65

Molybdenum-99
Cesium-134
Cesium-137
Cerium-141
Cerium-144
lodine-131
Strontium-8,.3)
Strontium-90 (2)

Gross Alpha (3) 1.

FEEEREEEEEREE

E

TABLE B

2nd MALF 1990

GASEOUS “TYPICAL" LLD EVALUATION (V)

ael2)

Aimin, 30 mia  _lhe. _2he e
2.918-07 3.34E:-07 439807  1.368-0]

2.598-0) 2.828-07 A 31E-07  3.51K-Q)

L.978-07 1.98E-07 L.98E-07  1.99K-0!

8.158-07 §.78E-0) B.84E-0) B.95E Q)

9.768-08 9.958-08 1.038-0)  L.12E:=0)

4.938-07 1.03E-06 4. A6E-0¢  §.38E-09

3.88E-14 3.BBE-14 2. B8E-14  3.88E-14 1.88E-14
3.A9E-14 2.49E:-14  2.A9E-14 D.50E:QA 3.50E-14
1.258-14 1.258-14 1.288-14  L.26E-14 1.268:14
4. 958-14 4.95E-14 A 95E-14 A 95E:04 A.90E:14
9.54B-14 9.54E-1e 9.54E-14  9.94E 14 9.54E-14
2.498-13 2.49E-03 2.51E=)3  2.83K:13 2.56E-13
4. 158-14 ALSE-14 AASE-AA 400E-)A 4.15E-14
3.858-14 3.85E-14 3.85B-14  L.B5E-14  D.B9EMd
3.708-14 3.708-14 3.70E-14 3. J0E:)A 3.11E-04
1.328-13 1.328-13 L.328-13  L.32E-13 1.328-13
3.098-14 3.09K-14 3.00E-14  3.11E:=04 3.12B-14

xym



Charcoal
Sample

Todine 131

QTHERS
Tritium (3)

BOTES ;.

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
2nd WALF 1990
TABLE B
GASEOUS "TYPICAL" LLD EVALUATION ()
(continued)

atla)

_ ODGM LLD . ASmin A0 min.  _ihe  _2he. T

(V)

(2)

(3)

LOE:11  A2ME-A4 4328-04  AR2ESMA AMAELS A36Role

L.08-06

All evaluations are in uCi/ce  All snalyses are performed to ensure that
ODCM LLD Limits are met, and these are typical LLD values. Alpha emitters
are counted for @ set time of 20 minutes.

At for noble gases is the time from sampling to analysis. A&t for

charcoal and particulate samples ie the midpoint of sampiing to filter
removal from sampling apparatus to analysis, assuming an average flow of 2
CFM for a 24-hour sampling period.

These isotopes are individually evalusted to ensure compliance with ODCM

LLD limits. For tritium, @ typical LLD is 1.0E-11 uCi/Zec. For strontium
and gross alpha, a typical LLD is 1.08-15 uCi/ec.

-~16+«
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

2" MALF 1990
SOLID WASTE (RADIOACTIVE SHIPKENTS)
Solid waste Dispositicn
Number of Shipments Type Quantity Mode of Transportation  Destination
8) Spent resin, filter sludges, avaporator bottoms, etc.
4 A-LSA Motor Freight Barnwell §C
2 B-LEA Motor Freight Barnwell, 8C

Bumber of Shipments  Type Quantity  Mode of Transportation  Destination

b) Dry active waste, comptressible waste, contaminated equipment , etc.

153 A-LSA Motor Freight Barnwell, §C
Number of Shipments Iype Quantity  Mode of Transportation  Destination
¢) 1lIrradiated components, control rods, etc.

None

Bumber of Shipments  Type Quantity  Mode of Transportation  Destination

d) Composite liners (containing wet rage, resin, mechanical filters and oxides on
boric acid) and oil liners

None

Irradiated Fuel Shipments (Disposition)

None N/A N/A N/A
Solidification of waste
wWas solidification performed? No
If yes, sc’ dification media: N/A
Were any changes made to the process control program? Yes K __Nox

Were any major changes made to the radiocactive waste systems (liquid, gaseous or
solid)? Yes __ X No.

*NOTE: The content of the Process Control Program has not changed, but the
procedure portion has been removed from Technical Specifications and
placed in its own stand alone document .

- -
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EFFLUENT AND WASTE UISPOSAL SEMIANNUAL REPORT

Aat MALF 1990
ATTACHMENT 1

INOPERABLE INSTRUMENTATION

Pursuant to ODCM Section 1.3.1, the following information is provided
concetning radiocactive effluent mon: toring instrumentation which was
inoperable for greater than 30 consecuiive days during the period
July 1, 1990 through December 31, 1990.

Flow indicator 1-F1-30-242, which measure: aicr flow rate through Unit 1
Shield Building Exhaust, was declared inoperable on October 31, 1987, for
exhaust flow rates of less than 8000 cublic feer per minute and remaing
inoperable at this time, 2-F1.30-242, which noasures air flow rate through
Unit 2 S.leld Building Exhaust, wae declared inojperable for exhaust flow
rvates of lese than BOCO cubic feet per minuts on November 25, 1987, and
remaing inoperable 1t was determined that these two instruments cannot
sccurately messure exhaust flow rates that are less than 8000 CFM; they are
considered operable for flows above BOOO CFM. This instrumentation on both
shield buildine exhausts was replaced and the new instrumentation was put in
service on 1/31/91.

The Waste Gas analyzer oxygen channel (0-0p AN-43-5000) was declared
inoperable on March 22, 1990. The oxygen channel had become erratic in its
readings and out of tolerance when compared to grab samples. Initial
investigation revealed that the instrument is sersitive (cannot compensate)
to changes such as system pressure. Condition adverse to Quality Report, BQP
900170, was initiated on April 5, 1990, Long term corvective actions inciude
designing a suiteble replacement for the obtsolete equipment. Interim
corrective actions include obtaining original vendor (Servonex) services to
assist in stablizing the analyzers oxygen channel. This wil! enable Sequoyah
to continue operation to meet technical specifications 3.11.2.5. Current
grab samplings will continue until this instrument is made operable or
veplaced. Troubleshooting investigations are in progress to fdentify and
correct problems associated with instrument stabilization.

«19-
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Radiological Impact Aseessment
Sequoyah Nuclear Plant
January - December 1990

INTRODUCTION

Putential maximum doses to individuals and the population around Sequoyah are
caleulated for each quarter as required in Offsite Dose Calculation Manual
(ODCM) Section §.2. Messured plant releases for the reporting period are used
to estimate these doses. Dispersion .f radiosctive effluents in the
environment is estimated in accordance with the guidance provided by
Regulatory Guides 1.109, 1.111 and 1.113 using meteorological data and
riverflow data messured during the period. Using dose calculation
methodologies which are described in detail in the Sequoyah ODCM, the doses
are calculated and used to determine compliance with the dose limits contained
in Sequoyah's CDCM. In this report, the doses resulting from releases are

descrided and compared to quarterly and annual limits estadlished for Sequoyah.

SUMMARY OF LIQUID AND GASEOUS EFFLUENT RELEASES - 1990

Although nuclear plants are designed to contain the radioactive material
created by the fission process, small amounts of thie material escape from the
fuel rods Also, very small amounts of the structures and components of the
systems become activated through the bombardment of neutrons and atve worn
away. This radioactive material can be transported throughout plant systems
and released to the environment.

Effluent Monitoring

Plant paths through which radiocactivity is released atre monitored. These
monitors record the radistion levels for each release. Monitors which are
used for liquid releases will automatically alarm and stop any release which
is above regulatory limits. Gaseous release monitors also provide isolation
and alarming mechanisms to allow for the termination of any relea s above
limits.

Airborne Releases

The noble gas fission products for the most part do not mix with water and are
given off in a gaseous form. A very small amount of particulate radioactivity
is given off along with these noble gases. These releases are processed so
that the vadiosctive material is filtered and/or decayed prior to release
through the plant vents. Sampling and monitoring methods are used to
determine the amount of radiocactive material released. If these methods
indicate that radioactivity in airborne effluents above preset limits, then
releases are terminated.

2857e
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Liquid Releases

Some small amounts of vadioactive material migrate into the primary coolant
water. The primary coolant water ig routed through a purification system to
remove most of these particles; however, not all are removed. Some of the
radioactive liquids may leak from pipes or valves in the system. These
liquids are collected in floor and equipment draing and sumps. The collected
liquids are then processed through a clean-up system, composed of sterage
tanks, recycling systems, and demineralizers, to remove contaminants. The
purified water is then monitored to determine the amount of rediocactive
material remaining in the water prior to its release. Steps are taken to
ensure that the amount of radiocactivity released to the environment is as low
a# reasonably aschievable (ALARA). 1f the levels of radiocsctivity are above
preset limits, the releases are circuleted through the clean-up system again
for additional processing. All radiocactivity released from the plant into the
Tennessee River is quantified.

DOSE LIKITS

The U.8, Wuclear Regulator Commission (NRC) requires nuclear power plants to
be designed, built, and operated in such a way that the levels of radioactive
aaterial released into unvestricted areas is as low as reasonably achievable
‘ALARA) . To ensure that this is done, the plant's operating license includes
requivements for a progtam to be in the ODCM which governs the release of
radiosctivity. The ODCM specifies limits for the release of radiocactive
effluents, as well as limits for doses to the general public from the releace
of these effluents. These limits are set well below the NRC 10 CFR 20 limits
which govern the concentrations of radicactivity and exposures permissible in
unrestricted areas. This snsutres that radicactive effluent releases are ALARA.

The ODCM limits for doses at or beyond the site boundary from airborne noble
gases releases are:

Less than or equal to & mrad per quarter and 10 mrad per year for gammna
radiation,

-~ and -

Less than or equal to 10 mrad per quarter and 20 mrad per year for beta
radistion.
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All releases from Sequoyah are considered ground- level releases to determine
the dispersion of the alrborne effluents. The ground  level JFD is derived
from windspeeds and divections measured 10 meters above ground and from the
vertical temperatutre gradient between 10 and 46 meters.

The JFDs for each quarter of 1990 are listed in Tables 1, 2, 3 and 4.

External Exposure lose - Alrborme Effluents

Dose estimates for maximum external air exposures ‘gamma-air and beta-air

doses) are made for points at and beyond the site boundary. These doses are
calculated based on the reported releases for all noble gas nuclides. The
reported dose is chosen for the offeite location with the highest calculated
xposure during the gquarter. The doses calculated for Sequoyah Nuclear Plant
or esch quarter are shown below,

Individual Doses from Alrborne Effluents
External Alr Exposures (mrad)

Dose .mocation with Highest
.. Offsite Exposure
First Quarter
Y Air dose 2.6E-01 mrad N at 950 meters
£ Air dose 6.9E-01 mrad N at 950 meters
Second Quarter
Y Air dose 5.6E-02 mrad N &t 950 meters
B Aitr dose 1.5E-01 mrad N at 950 metere
Third Quacter
Y Air dose 9.9E-02 mrad S8W at 1840 meters
B Air dose 2.7E-01 wrad 88W at 1840 meters
Fourth Quarter
Y Alr dose 8.38-03 mrad NNW at 730 meters

B Air dose 2,4E-02 mrad NNW at 730 meters
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Submecsion Dose - Airborne Effluents

External doses to the skin and total body, due to submersion in a cloud of
noble gases, are estimated for the nearest residence in each sector. These
doses are calculated based on the reported releases for noble gas nuclides.
The highest of these exposures is chosen and is assumed to be the maximum
individual dose. The submersion doses calculated for Soquoyah Nuclear Plant
for each quarter are shown below.

Individual Doses from Airborne Effluents
Submersion Exposures (mrem)

_Dose  Location Maximum Nearest Resident

First Quarter

Total Body 1.7E-01 mrem 88w at 2019 meters

Skin 4.1E-01 mrem 88W at 2019 meters
Second Quarter

Total Body 4 . 0E-02 mrem 88W at 2019 meters

Skin 9. 4E-02 mrem SSW at 2019 meters
Third Quarter

Total Body 7.4E-02 mrem 88W at 2019 meterse

Skin 1.7E-01 mrem 88W at 2019 meters
Fourth Quarter

Total Body 5.9E-03 mrem 88w at 2019 meters

Skin 1.5E-02 mrem S8W at 2019 m¢ ‘re
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Orpan Dose - Airborne Effluents

Internal doses to organs due to releases of alrborne eftluents are estimated
for the inhalation, ground contamination, and ingestion pattiways. The
ingestion pathway is further divided into four povsible contributing pathwaj::
ingestion of cow/goat milk, ingestion of beef, and \ngeetion of vegetables.
Doses from applicable pathways are calculated for e.ch ceal receptor location
defined in Table 5. Doses are calculated dased on the reported iodine and
pacrticulate releases. To determine the maximum orgen dose, the dose
contribution from the three pathways are summed for each receptoer. For the
ingestion dose, however, only those pathways that exist for each receptor are
considered in the sum, 1.e., milk ingeetion doses are included only for farms
where milk is consumed without commercial preparaticn and vepetable ingestion
is included only for those locstions where a gurden is identified. To
conservatively account for beef ingestion, & beef ingestion dove equal to that
for the highest site boundery location is added to each identified receptor.
For ground contamination, the dose added to the organ dose deing calculated is
the total body dose calculated for that location, 1.e., it is sssumed that the
dose to an individual organ is equal to the total body dose. The organ doses
caleulated for Sequoyah Nuclear Plant for each quarter are shown below.

Individual Doses from Airborne Effluents
Maximum Ovgan (mrem)

Lrpan Age _Group Dose

First Quarter Liver Child 2.2€E-03 mrem

Individual Pathway Contributions:
Vegotable Ingestionl 1.4E-03

Beef Ingestion? 1.56-04
Inhalationl 6. 4E-04
Ground Contaminetionl 5.0E-05
Milk Ingestion N/A

IMaximum real receptor ie located at 2686 meters in the §8W sector.
Ycaleulated for the site boundary at 950 meters in the N sector.
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Individual Doses from Airborne Effluents (Continued)
Maximum Organ (mrem)

Qrgan Ase Group Dose
Second Quarter Thyroid Child 1.9E-03 mrem

IndiviG. al Pathway Centributions:
Vege.ble Ingestion? 1.3E-93

Beef Inge.tlon® 1.78-04
Inhalation® 4.5€-03
Ground Contaminationd 3. 2E-06
Milk Ingestion N/&

SMaximum real receptor is located at 2324 meters in the NE sector.
dralculated for the site boundaty at 950 meters in the ¥ sector.

Third Quarter Thyroid Child 2. 4E-03 mrem

Individual Pathway Contridutions:
Vegetable Ingestion” 1.7E-03

Beef Ingestion® 9.6E-05
Inhalat lon® 6. 3E-04
Ground Contamination® B.7E-06
Milk Ingestion N/A

SMaximum real rwceptor is located at 2686 meters in the SSW sector.
6calculated for the site boundary at 1840 meters in the SSW sector.

Fourth Qua~ter Thyroid Chila 2. 4E-03 mrem

Individual Pathway Contribut’ons:
Vegetable Ingestion’ 1.vE-03

Beef Inlolston‘ 1.3E-04
Inhalation 6. .5E-04
Ground Contamination’ 7. 2E-07
Milk Ingestion N/A

7 Maximum real receptor is located at 991 meters in the NNW sector
8 Celculated for the site boundary at 730 meters in the NNW sector.
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Dose Summary - Airborme Effluents

The table below gives a comparison of the calculated doses to thelr respective
quarterly limits.

Aitrborne Effluents
Sequoysh Nuclear Plant

Quarterly Percent of
Gamma air Dose 1 2.6E-01 mrad 5 mrad $.2 %
2 5. 6E-02 mrad 1.1 %
3 9.9E-02 mrad 2.0%
4 8.3E-03 mrad 0.2 ¢
Beta air Dose 1 6.9E-01 nmrad 10 mrad 6.9 %
2 1.5€-01 mrad 1.5 %
3  2.78-01 mrad 2.1 %
4 2.4F-02 mrad 0.2 %
Max Organ Dose 1 2,2E-03 mrem 1.5 mrem <0.1 %
2 1.9E-03 nmrem «0.1 %
3 2.4E-03 mrem «0.1 %
4 2 . 4E-03 mrem «0.1 %

As ig shown by the table, all calculated quarterly doses were well below the
allowable limits established in Sequoyah's ODCM. For a comparison to previous
releases and doses, graphs are presented as Figures 1 and 2 which show
corresponding airborne releases and doses for the period 1983 to the present.
The doses are presented by quarter in Table 6.
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DOSES FROM LIQUID EFFLUENTS

Fcr liquid effluents, the jublic can be exposed to radiation from three
sources:

the ingestion of wvater from the Tennessee River,
the ingestion of figh caught in the Tennessee River, and

direct exposure from radicactive material deposited in the river
sediment (recreation).

The concentrations of radioactivity in the Tennessee River are estimated by a
computer model which uses measured hydraulic data downstream of Sequoyah.
Parameters used to determine the doses are based on guidance given by the NRC
(in Regulatory Guides 1.109) for maxin m ingestion rates, expcsure times,

etc. Wherever possible, parameters usad 'n the dose calculation are site
specific use factors determined by TVA. The models that are used to estimate
doses. as well as the parameters input to the models, are described in Section
2.6 of the Sequoyah Nuclear Plant Offsite Dose Calculation Manual.

Liquid Release Points and River Data

Radiocactivity concentrations in the Tennessee River are calculated assuming
that releases of liquid effluents are continuous. All routine liquid releases
trom Sequoyah are made through diffusers which extend into the Tennessee
River. it is assumed that releaszs to the river through these Aiffusers will
initially be entrained in one-fifth cf the water which flows past the plant.
The QWATA code makes the assumption that this mixing condition holds true
until the water is completely mixed at the first downstream dam, at Tennessee
River mile 471 9. The average river flows past the plant site were as follows:

Quarter r Flow (
1 77673
: 24842
3 29827
4 34860
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Dose Estimates - Liquid Effiuents

Doses are calculated for recreation, consumption of fish, and drinking water
for locations between the plant site ar4 the mouth of the Tennessee River.

The maximum potential recreation dose .. alculated for a location immediately
downgtream from the plant outfall. The maximum individual dose from ingastion
of fish is assumed to be that calculated for the consumption of fish caught
anywhere between the plant and the first downstream dam (Chickamauga Dam).

The maximum individual dose from drinking wa'er is assumed to be that
calculated at the nearest downstream public water supply (C. F. Industries).
This could be interpreted as indicat g that the maximum individual, es
assumed for liquid releases from Sequovah, i¢ an individual who obtains all of
his drinking water at C. F. Industries, consunes 21 kg (6.9 kg for a child)
per year cf fish caught from the "ennessee River between Sequoyah and
Chickamauga Dam, and spends 500 aours per year standing on the shoreline just
below the outfall from Sequoyah. Dose estimatee for the maximum individual
due to liquid effluents for 1989 are presented below.

Individual Doses from Liquid Effluents
(mrem)

Lrgen Age Group Dose
First Quarter Total Body Child 6.0E-04 mrem

Individual Pathway Contributions:
Water Ingestion 4. 5E-04
Fish Ingestion 3.4E-05
Recreation 1.2E-04

Gl Tract Adult 1.2E-03 mrem

Individual Pathway Contributions:
wWater Ingestion 3.6L-04
Fish Ingestion 7.1E-04
Recreation 1.2E-04



1 . .
jal Dosges

Second Quartert

iividual Pathway
water Ingestion
Fish Ingestion

Recreation
IE~03 nrren

ndividual Pathway ntributions
Water Irgestion 9.9E-04

sh Ingestion 3.4E-(
Recreation 9.5¢

1.9E-03 mren

Individual Pathway Contributio
Water ingestion
Fish Ingestion

Recreation
Adu . 03 mren

Individual Pathway Contributions
Water Ingestion 6€.4E-04
Fish ngestion 1.3E-03
Recreation 1.1€-03

\

Fourth Quarter Total Body hil 1,3E-03 mrem

Individual Pathway Contributions
wWater Ingestion 5.6E-04
Fish lagestion 1.7E-04
Recreation 5.9E-04

9E-03 mrem

21 Pathway Contribut
Water Ingestion 5
Fish Ingestion

Recreation
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The table below gives a comparison of the calculated doses to their respective

quarteriy limits.

Liquid Effluents

Sequoyah Nuclear Plant

Dose Pathway Quarter Dose
Liquid-Total Body Dose 1 6.0E-04 mrem

2 2.28-03 mrem
3 1.9E-03 mrem
4 1.3E-03 mrem
Liquid-Max Organ Dose 1 1.2E-03 mrem
2 5.3E-03 wmrem
3 3.1E-03 mrem

4 1.9E-03 mrem

Quarterly
~ldmit

1.5 mrem

5 mram

Percent of
Quarterly
ledmit

<0

<0

0.

<0,

<0,

0.

<0,

<0,

1%

1%

1%

1%

1%

1%

1%

1%

As is shown by the table, all calculated quarterly doses were well below the
For a comparison to previous
releases and doses, graphs are preeented as Figure 3 which shows corresponding

allowable limits established in Sequoyah's ODCM.

liquid releases and doses for the period 1983 to the present.

presented by quarter in Table 6.

Doses are
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POPULATION DOSES

Population doses for highest exposed organ due to airborne effluents ave
calculated for an estimated 1,060,000 persons living within a 50-mile radius
of the plant site. 1Ingestion population doses are calculated assuming that
each individual consumes milk, vegetables, and meat produced with the sector
annulus in which he resides. Doses from external pathways and inhalation are
based on the 50-mile human population distribution. Population dose estimates
for airborne effluents are presented below.

From liquid releases, the total population along the Tennessee River was
estimated to receive population doses as shown below.

Sequoysh Nuclear Plant
Population Doses

T “a' Wody Dose Maximum Organ Dose (orgs )

Fivst Quacter

Liquid 4. 2e-v2 man-rem 4 .5E-02 man-rem (GI Tract)

Airborne 1.0E-00 man-rem 1,0E-01 man-rem (Liver)
Second Quarter

Liquid 1.7E-01 man-rem 1.9E~01 man-rem (GI Tract)

Airborne 2.3E-01 man-rem 2.3E-01 man-rvem (Thyroid)
Thipd Quacter

Liquid 1,7E-01 man-rem 1.8E-01 man-rem (GI Tract)

Airborne 3.4E-01 man-rem 3.4E-0]1 man-rem (thyroid)
Fourth Quarter

Liquid 7.7€-02 man-rem 7.8E-02 man-rem (Liver)

Aicborne 4 . 9E-02 man-rem 5.3E-02 man-vem (Thyroid)

Population duses can be compared to the natural background dose to the same
population of about 159,000 man-vem/yr (Based on 150 mrem/ysar for natural
background.).
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DIRECT RADIATION

External gamia radiation levels were measured by thermoluminescent dosimeters
(TLDs) deployed around SQN. During the preoperational period from August 1975
to January 1980, these levels averaged approximately 23 mR/quacter at onsite
stations and 19 mR/quarter offsite. These data reflect a difference of 2-5
mR/quarter (average approximately 4 mR/quarter) between onsite and offsite
radiation levels. These higher values measured onsite may be attributable to
natural variations in cnvironmental vadiation levels, earth moving activities
onsite, the mass cf concrete employed in the construction of the plants, or
other influences.

Analysis of environmental TLD data for the period of November 1989 to November
1990 showed that pamma radiation levels determined from these TLDs during this
reporving period averaged approximately 15.6 mR/quarter at onsite stations and
13.6 mR/quarter offgite. This indicates that there was no identifiable
increase in dose rate levels attributable to direct radiation from plant
equipment and/or gaseous effluents. Fluctuations in natural background dose
rates and in TLD readings tend to mask any sma’' increments which may be due
to plant operations.

DOSE TO

No routine activities within the site boundary by members of the public have
been identitied which would lead to their radiation exposure.

TOTAL DOSE

To determine compliance with 40 CFR 190, annual total dose contributions to
the maximum individual from SQN radicactive effluents and all other nearby
uranium fuel cycle sources are considered.

The annual total body dose to the meximum individual is conservatively
estimated by summing the following doses:

the total body air submersion dose for each quarter,
the critical organ dose from airborne effluents for each quarter,
the total body dose from liquid effluents for each quarter,

the maximum organ dose from liquid effluents for each quarter, and
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any identifiable increase in direct radiation dose levels as measured

by the environmental monitoring program.

This dose is compared to the limit for total body or any organ dose (other

than thyroid) to determine compliance.

The annual thyroid dose to the maximum individual is conservatively estimated

by summing the following doses:
the total body air submersion dose for each quarter,
the thyroid dose from airborne effluents for each quarter,
the total body dose from liquid effluents for each quarter,

the thyroid dose from liquid effluents for each quarter, and

any identifiable increase in direct radiation dose levels as measured

by the environmental monitoring program.

This dose is compared to the limit for thyroid dose to determine compliance.

Total Dose from Fuel Cycle
Sequoyah Nuclear Plant

First Second Third Foutrth
Quarter Quarter Quarter Quarter

n_vose

(except thyroid)

Total body air submers.on dose 1.7E-01 4,0E-02 7.4E-02 5.9E-03
Critical organ dose (airborme) 2.2E-03 1.9E-03 2.4E-02 2.4E-03
Total body dose (liquid) 6 .0E-04 2.2E-03 1.98-03 1.3E-03
Maximum organ dose (liquid) 1.2E-J3 5.3E-03 3.1E-03 1.9E-03
Direct radiation dose 0.0E-00 0.0E-00 0.0E-00 0.0E-00
Total 1.7E-01 4.9E-02 1.0E-01 1.2E-02

Cumulative Total Dose (Total Body or other organ) 3.3E-01
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Total Dose from Fuel Cycle

Sequoyah Nuclear Plant

Thyroid Dose

Total body air submersion dose
Thyroid dose (airborne)

Total body dose (liquid)
Thyroid dose (liquid)

Direct radiation dose

Total (Thyroid)

Cumulative Total Dose¢ (Thyroid)

First
Quarter

CoOON

. TE-01
.1E-03
.QE-04
.BE-04
.0E-00

.TE-01

Secory
Qur.cter

4.0E-02
1.9E-03
2.2E-03
2.3E-03
0.0E-00

4,6E-02

Third
Quarter

7. 4E-02
2.4E-03
1.98-03
1.9€-03
0.0E-00

8.0E-02

Fourth
Quarter

.9E-03
,4E-03
.3E-03
.2E~03
.QE-00

O o e O

1.1E-02

3.1E-01
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CONCLUSION
A8 8 result £ peration ot ,r!'{v.‘;u? Nuclear Plant radioactive ettt ient wWe
released to the atmosphere and the Tennessee River The released
radioactivity resulted in estimated potential dose t tne public which are
well below the ODCM Limits and Regulatory Guidance mulative doses for he
alendar year are given below aloag with a mparison to the resg tive annual
‘ limite for the dose
~
Cumulative Doseg from Effluents
Sequoyah Nu lear Plant
Percent f

Dose Pathway Dose Limit l
Alrborne-Camma air Dosge 4. 2E-01 m i 10 mrad
Aitborme-Beta aicr Dose 1.1E-00 mrad mead 6 %

Airborne-Max Organ Dose 8.9E-03 mren 1S mrem <1 %

Liquid-Total Body Dose 6 .0E-03 mremn ] mren <l %

Liquid-Max Organ Dose 1.1E-02 mren 10 mren <1 %
.
Total Dos Total Body } . JE-O01 mren 25 mren %
¢ organ othet
than thyroid
Tctal Dose Thyroid 3.1E-Q0]1 mrem 'S mren <1 %
*a
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v .9 b.040 .00 fan LS ] 42 LY ] 19 .9 1.3)0%
v L h.04y LPRAY ] LIS 1L LR% ] 11 " 12 L S 1.0
wiw 0.4 ,.4 2.99y (N () 19 0.2 0.9 [ TN
¥ 4.9 0. ] e 8.t 1.9 0.9 .9 2.2 4.0
v 8.9 2.009 .0 .9 4.9 1.0 9.0 1.9 LR ey
"~ e, 1.9 048 0. 4.9 ') 9.9 ) 1.0 L RE)
v h.e 4.9 .00 " 8.9 .0 9.8 .0 9.0 T
{
NTOYAL (3% ] A I} .45 2.0 .0 4.9 0.9 8.9 8.0 19,00
TOTAL AOURS OF YALID ITASILITY OMYENTATICAN 11
TOTAL NOURS OF JTASILITY <LAlg 4 11
TOTAL NOURS OF TALID WIND JIRECTION-NINY SPEED-4TASILITY 2LA89 4 104

TOTAL AOURS O™ TALID VIND JIREICTION-NIND SPEEO-STAAILITY ONAEAVATIONS 1014
L]
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TABLE 2 (page 4 of 4)

gmwwmu

SECOND QUARTER 1990
JOINT FREQUENCY DISTRIBUTION IN PERCENT
FOR GROUND-LEVEL RELEASES

L4 b 4 4
STARILITY CLASA & (DRLTA * 4.6 2100 )
SEQUOTAN NUCLEAR PLAFY

APR 4, 90 - JuR )8, M0

wiNo WIND SPRED NN
b !'l'l : 4 I‘I L) ) 3«34 §.37.4 9.8«13.4 ”‘l"“'! u Aot e 1!7“
bl (] 4,00 4.9 0.0 4.9 0.0 0.9 2.0 8 an
e 9,947 8.3 1.2 9.9 .9 0.4 "9 [ ] 1.149
Ll LIRT 1] LIS LN ] .3 9.9 e.¢ 3.9 4.9 .80
[T 0.9 9.4 4.9 0.9 9.9 ] .9 (] 9.3
T 1.007 .84 (] 1.9 LI} 0.9 0.4 1.9 .
(114 8.99) 0.047 9.9 4.0 4.0 () 4.9 4.0 3oL
st . o 2,9 (') 1.0 8.3 8.9 0.9 .0 ¢
st .1 9,047 () 6.0 .4 e.¢ 2.9 0.0 LREEL]
1 . LT .0 .0 .9 0 0.9 (Y] .10
v 1.9 (RS EY] 0.0 [ Y] .9 0.9 1.9 4.0 944
w .00 1.140 .9 (Y] .9 0.0 (e ) (Y ] doans
i [ .00 8.4 4.9 .8 () 2.9 (N ¢.049
¥ .0 1.9 9.9 .0 4.9 2.0 () (% ] 9.4
v [ 3.003 2.0 () (N ] 6.2 .0 (3% ] 3.04
"~ 1.9 2.9 (Y} 0.0 e 9.9 4.2 .0 3.9
v 4.0 L] 9.0 .0 L 9.9 1.2 LIE] .l
AUNTOTAL M Loh0 V.9 e 9 8.0 . .9 3938
TUTAL NOURS OF VALID STASILITY ONSEAVATIONS 1N
TOTAL NOUAS OF ITAMILITY CLASS o i
TOTAL SOURS OF TALID VIND D(RECTION-WIND SPEEO-STASILITY CLASS 9 o

TOTAL NOURS OF YALID WIND QIALSTION-WIND SPE4D-SYASTLITY OBSCRVATIONS 1149
TOTAL HOORNS CAlne 1

‘
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TABLE 3 (page 1 of 4)

SEQUOYAH NUCLEAR PLANT METEOROLOGICAL DATA
IHIRD QUARTER 1990

JOINT FREQUENCY DISTRIBUTION IN PERCENT

FOR_GROUND-LEVEL RELEASES

SQN Rad Impact
Jan-Dec 1990
Page 27 of 3¢

NY raigueNe t v * Rtcyion rod
STARILITY CLASS A (DELTA Moo= ¥ /190 n)
SEQUOTAR SUCLEAR PLANT
WhL, 99 . sEr 30, 90
wino WIND IPEEO(NIN)

Eihgcrion JAL $ A=l 0 L.8=1 .4 1.3+ .4 4 5«7 .4 . 8+03. 4 L3 8408 .4 18 .8-34.4 L VLEE
" 8.3 0.9 CRLET) 9,139 4.1 2.0 9.0 LR ¢
uNg CRL) 2.4 LR RE Lo Lok LaREL) 4.0 8.3 9.1
ue Lot 8.9 Loen 1448 2.80) 8.1 4.9 L) o0
twe 9.2 4.0 0372 ¥ 1.3 1.9 4.9 39 (]
t 0.9 0.3 LREEL) 1.an i 9.0 a0 1.9 1.3
tse 0.0 ‘.9 dan 1ok 4o 1.8 2.8 s 8.0
st 9.2 1.9 3.49) 8.17 L 1.9 8.9 29 e
18t .9 20 0044 8.1%4 .91 LRI 2.9 LN 2.0
3 4.9 $.9 0.9 LEE L 9.99) LR L) 0.9 8.9 b0
L 9.0 t.9 9. 404 Loifd 1,148 . 6.3 L 20
™ 8.9 .9 3.91) 1040 LR R 1.9 0.0 9.4 "0
W 1.4 €. 1.0 3409 .00 3.0 a3 LR 4.4
¥ 1.4 8.8 1.3 0.8 1.98) 1.0 L) 3.3 LR
e 3.9 4.9 9.3 948 8.9 2.9 9.3 2.9 0.9
o~ i L) 1.3 d.948 L) 1.9 3.9 Lo 9.4
v LR 29 LR 4091 400 8.1 L 8.9 LR

susreTaL LR} 6.9 1074 b 1,919 LR R 0.9 8.0 2.9

TOTAL NOURS OF YALID STABILITY SRSEAVATIONS nL

TOTAL HOURS OF JTAMILITY SLasd A i6

TOTAL HOURS OF VALIS WIND SIRECTION-WIND SPEED-ITARILITY CLASS A 164

TOTAL AOURS OF VALID WING OURECTION-WIND SPCED-S$TASILITY GSSEAVATIONS 1182

TOTAL AOURS SALM ‘

Al

295NT PEACENTAME FREQUENCIES OF VIND JPESD OY WIND O(MSCPION foR
STABILITY CLASS 8 (0. 9¢ PELTA=Tieel.) ¢/100 8)
SEQUOTAN SUSLIAR PLAnT
UL L, 90 - 3gp 20, 90
wIND NIND $PEEDIMPN)

piAggTIoN SALN gt Li=)a I L N L R Y LY P ¥ N T € O EX K laie d
El 0.4 4.0 0.1 .43 0,94 8.048 1.9 LRL) 3.9
awe a9 1) .17 0584 9.99) 9.048 4.9 8.0 8.9
ue 2.9 9.9 3.881 140 1993 8.9 9.8 1.9 2.9
e 3.0 8.2 9318 4004 8.9 8.9 2.¢ 2.3 3.9
¢ 8.9 10 2044 ERERT 9. 3.9 1.3 9.4 1.9
e 1.9 8.2 0.139 .19 2.9 0.3 2.9 4.9 0.9
it 3.9 3.2 2.139 3.139 3.0 4.9 a.9 4.9 3.9
ssE 4.9 8.9 1.9 210 a0 1.9 9.3 $.9 1.9
. 9.0 4.0 3.9 8,212 0,044 3.9 9.9 L 1.9
saw 1.0 2.2 .17 5,14 1.7 3.0 8.9 1.0 3.9
5 0.9 2.3 8,003 3.404 LREEE 2.0 0.2 LR 2.9
vaw 1.9 L a.99) 190 9.0 4.9 2.9 0.2 1.
¥ 1.3 4.9 9.048 4.3 9.9 0.2 4.9 3.0 4.9
L 9.4 1.0 0.4 200 8.9 4.0 3.9 8.4 0.9
™~ L] 3.9 5.0 9.044 a.044 8.0 2.9 2.0 1.9
LLad .9 L 1.0 LR 2] LREEL ) 0044 9.0 i 2.9

JusrotaL 2.9 8.8 1.1 1 ez faan 0.9 9.4 4.9

TOTAL HOURA 97 TALID STAMILITY OASEAVATIONS usn

TOTAL HOURS OF JTABILITY CLagd 4 5]

TOTAL HOURS 37 VALIA WIND GINRCTION-WIND JPEEO-4TARILITY CLASd 2 13

TOTAL HOURS OF VALID WIND JIALCTION-WIND SPEED-4TASILITY Q83ERVATIONS 1132

9

TOTAL HOUAS
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SEQUOYAH NUCLEAR PLANT METEOROLOGICAL DATA
THIRD QUARTER 1990

ON_IN PERCENT
FOR GROUND-LEVEL RELEASES

01T PENGENTAGE PARQUENCIED U WIND SPEES 1 WIND SINCCTION fOR

STABILITY CLALS ¢ (#1.7¢ QRLTA«T sl 8 27100 M)
SEQUOYAN NUCLLAR PLANY
JUL L, G0 . BEP S0, W0

wine WiAR SPRLID HPN)
2IRESTION TV NN W 11 WAL U S 3 I QRN N - 1 S 6 0 P S 9 1% WU I I W S U S5 (| Lait 197k
| LI 1 L} 2004 4.9 LEL ) 1.0 1 .3 e
LLLY .9 1.4 L] M .00 L] 1.9 119 LS | .94}
L1 0.9 L 9. .00 8.0} 9.9 4.0 LS 8.3 .48
e 0.3 (B 9’ d.udd 3.9 4.0 4.9 8.9 4.9 d.in
1] .0 8.8 ¥ L} LIS 9.8 e.0 4. 19 .00y
e 10 19 ° L 1.0 L 9.8 L 1.9 1.0
it L 3.9 3. .908) L ] 9.9 1.9 a9 49 LR L)
158 L L) 19 9. AR AL} 19 .0 L) 29 0.0 CoaNe
i 4.9 1.1 q LR L L} LR} 19 LN ] .9 0.3
R L .2 2.9 1 .404 .1 .9 1.9 9.9 4.0 .04
i LI ] L 4 .80 9 948 40 4.9 2.9 .9 9. )
wiw L 10 9 40 a0 9.8 2.9 1.1 1.9 L RS ]
v 0.0 LIS ] 9 8.a%) LREEE) L% ) 1.9 4.9 L% ) LN
e s.0 3.0 u 1.048 49 1.9 LS ] 1219 1.9 0. 044
"~ L} LAY 0. s 9.2 8.9 .0 1.3 LIS ] .4
v 0.9 L% L] 89 R R LY LR Y] 1.9 4.0 2.0 .00
SUBTOTAL 0.9 9944 Loa8 1448 0.4% 3 0k LIE] L) L) R
TOTAL XOURS OF TALID STARILITY ORSERVATIONS 1l
TOTAL WOURS OF STABILITY Clals ¢ i
YOTAL NOURS OF VALID WINOG OIASCTIONWIND SPERDO~STAMILITY CLASS © 194
TOTAL NOURS OF VALID WIND DIAZCTION-WIND SPRED~4TAAILITY OASEAVATIONY IiV)
TOTAL NOURS CAin 1
|
{24¥T PEACRNTAGK PAEQUENCIES OF WIND SPEED $Y WING DIMCTIN M
STASILITY CLASS 0 (=l . 3¢ BRLTA-Tiasd . § 2/100 N
SEQUOTAN SUCLIAR 7LANT
UL L, 39 - BB 0. W
wisu WIND IPRED(MIN)
SAba | I 3K e L3 | 1. 3.3 § 314 T 3=l 12 3-8 4 AR S-14. pely d 19TAL
. 1.9 g 044 i3 §.313 2404 9.09%) 2.2 "9 2.9 1.1
s 1.8 LISl 1% .38 4,811 8,43 8.4 49 8.9 1.50n
.t 9.3 2,944 .40 8.33% .10 .0 L | .9 9.9 130
ine 8.0 1.9 2.4 3.9%) 8 a4 5.0 2.9 L ] LRE .47
] 4.9 3.044 0.12% 3.9%) LR ] 1.9 LR} 8.3 0.0 9. 483
tiz L% ] LERRT ] 040 3.9 LERET ) ¢.0 1.9 8.9 L ) .41
it LI ] .49 .37 .17 .49 2.0 9.0 L ] 2.9 3.7%
isc 2.9 §.00) 9448 2108 2.9%) 3.044 3.9 4.9 9.9 3000
L} .9 9 9.7 1,300 2.1M 2.9 L ] 2.9 2.9 1.10
15w 8.9 1,99 1.09% 140 9 494 PEREE} 0.9 1.9 .9 )
v 4.9 3.044 1,198 1.1 a.am .04 LI ) 1.9 L ] 1.63%
Niw 8.4 3.044 4.aan n.s .8 3. 848 4.3 1. 4.2 $.010
v 1.9 1.2 1.0 .M .M 0.9 4.9 1.9 LN ] 2,514
v LN 3944 s .90 3.0448 3.2 1.0 2.2 .3 1A
w 4.9 3.9 .00 1.2 a.9 1.9 19 9.3 .9 s.n
aww .9 .0 4.3 .40 Boids 1.944 1.2 59 49 9. 45
1UBTOTAL 1.9 9.4 .34 1.9 1.49% 0.448 2.9 .9 9.9 11 .09
TOTAL AOURS OF YALID TTASILITY OMSEAVATIONY iun
TOTAL MOURS OF STABILITY ClLass O 5
SOTAL NOURS OF TALIO WINO OIARCTION-WIND SPERO-STABILITY CLASS O 5

YOTAL SOURS HF YALID WIND OIRECTION-MIND JPEID-STAAILITY OBSEAVATIONS 1132
FOTAL MOURS CALA 9
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TABLE 3 (page 3 of 4)
SEQUOYAH NUCLEAR PLANT METEOROLOGICAL DATA
IHIRD QUARTER 1990

. JOINT FREQUENCY |
’ EOR_GROUND-LEVEL RELEASES

481N PEACKYTAGY PASQUENCIES OF VIND 3PEEQ NY WIND BINCCTION foR

i STAGLLITY CLASS & (=9 .3 DELTA-Tia [ .§ /100 M)

SEQUOTAN NUCLEAR ZLANY

JUL 1. %0 - sk 39, %8

wino WIND APREQ MMM}

LY. . LI A L.3=1.4 1. 3.3 .4 1.3-7.14 1. 3=13 .0 3. 3-18.4 14 3-14.4 1ali 8 10%AL
" T8 2.4 ) 2.4 .11 .00 e.9 L] 9 AREEE )
e .98 LA .10 .88 LRV RS ] 1.0 .0 L) 99 1.50
L3 1.0 V.50 4.448 .40 L ) L .0 0.9 LI .48
(114 1,848 M i.9%) LI ] 1.0 10 4.8 49 4.9 4.0
t L 18] 9.1 .10 a0 [ ) L) .0 2.9 0.0 .40
e 4.8 2.0 1.044 .9 1.8 13 4.9 9.9 LN g4
it ?.008 a.048 .33 4.2 L I ] 99 0 4.9 L) 9814
15 .08 .27 ¢ 9.044 8.9 9.9 .3 .9 2.9 1.34)
] 4.3 .45 Toald LAY .90 4.2 (] g0 L} PR 25
v 4.9 g 448 i1.801 .84 f. il d.044 9.0 1.9 L 1.%
v 2,403 .21 1.%0% 9.408 .0%) LR} LR ) .9 9 o
Hiw e 8Ll N Loisd 8. 408 .9 2.2 19 L% } 2.4 1.7
~ i 4 138 .40 .M 9.0%) .40 1.9 LI | LR Lo
W 2. 581 4. 48 2.13% .00 0.548 L ] 1.9 LR LR ] LR Y]
"~ L R .13 .40 .40 3. 044 4.0 a8 9.0 LIY ] 1%
W .01 a.404 1407 4.5 .00 0.9 e.0 L ] 19 1.0

SURTOTAL 2.3 $.188 . 3.%684 L0 .1 19 .9 L ) IE R R 2

TOTAL OGRS OF TALID JTABILITY OOSZAVATIONS 18

TOTAL SOURY OF STASILITY 2last 2 1

TOTAL NOURS OF TALID WIND SIAECTION-WINDG S CREO-STAAILITY CSLASS & 101 "

TOTAL SOURS OF VALID WIND DINECTION  JIND SPECO-STAMILITY OMSERVATIONZ 1132

TOTAL HOURI CALR i

'

04NT PEACINTAGE PACQUENCITS O WIND 1PEED 3 WISD DIAECTION roa
| v——
STABILITY CLASS P ( 4. 3¢ DRLTA-T(w 4,3 2/ 140 x}
SEQUOTAN SUCLEAR 72LaaT
JUL L, %0 « 387 )8, %0
wixe WIND SPEEDINPN)

w ‘_m_ 2.4=i.4 l':"i' 3. 8-8.4 $.5-7.4 T 3+-13.4 ” l-“.l AI I-!! 4 ,-!L! '2:‘5
L] .02 .41 J.346 .10 0.9 L3 4.9 2.9 9.3 1.1
sNE 8.019 .10 .20 3,093 1.9 LY} 3.2 0.9 .9 454
”" s o0 . .48 2.0 .9 33 4.9 LR ) .9 Lo
e 4.001 LRSS} ) 1.9%) L] (] 19 8.9 h. 2.9 [ BP K]
1 9.984 2.4 LR EY) 1.3 1.9 8.3 .3 2.9 L) .48
st 9.0080 1.048 4.0 2.2 1.2 8.2 LR L LER ] .07
i 2.3 2.13% .90 2.9 2.4 2.9 2.9 3.9 1.9 LN P Y
s q.001% 1.144 0.3 L] L] 1. 2.9 .2 1.9 LR L
L ] q.904 a.1M .27 L) LI ] 4.4 LY} 1.9 2.9 9. .@%
v LRE LT M 9.914 8.0 1.9 2.9 "9 8.0 0.2 9 40
w 3084 20448 .49 LS ] 4.9 1.2 1.2 LI 9.2 9 408
v 4.40) 9.048 LRRTE] 7.9 1.8 2.0 0.9 L | .0 LS 1]
v 9.0904 .04 9.344 .3 19 9.3 3.2 9.9 2.0 9.49%)
e 4.301 4.9 .00 LR ) 4.9 0.0 9.9 L] 1.9 9.09)
~ L 0 L3 9.0 2.0 §.10 1.3 9.3 19 LS ) 1.8 437
yuv 9 A LY a0 .30 2.2 LI ] 9.1 2.8 .9 2444

SHRTITAL d.0%) .40 LA 9.8%7 2.9 2.9 8.9 n.9 .9 i1

TOTAL NQURS OF VALID ITABILITY JNSEAVATIONS usn

TOTAL HOURS OF STASILITY CLASY ¢ 10

TOTAL NOURS OF TALID WIND QURECTION-WIND SPEEO-4TASILITY CLASS 7 10

TOTAL ROTUSA OF TALIOD WIND DIRRCTION-WIND SPRRO-STAMILITY Sasgavarions 114
TATAL BOLN. CALM 1
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SEQUOYAH_WUCLEAR PLANT METEOROLOGICAL DATA
THIRD QUARTER 1990
JQINT FREQUENCY DISTRIBUTION IN PERCENT
FOR_GROUND-LEVEL RELEASES

294N PSACENTASY PAEQUENCIL) 97 MIND PEER 1 WING GIARSTION PON

STABILITY CLASS 0 (OELTA T b 4.9 2/100 M)
SEQUOTAN NUCLEAA PLANT

SUL L B - AR X0 W

winp NIND SPERD NN
SALN U CTU SRR W 15 SRR W T W SR TG 5 QO 06 T3 ¥ B Q¥ Y 1Y ICQ U 23 T TN, 101AL
. 6. 843 2 048 L L L 0.2 9.0 L 1.9 o 8%
LLL §.08) a0 9.9 L 2.9 L L LI L 0 ] 0%
Ll 4009 4.0 0. 044 .9 LS } ¢.0 2.9 4.9 L LERR L
s LA ) v.e a0 L] LR ) 0.9 L LA 9.0 2.0
' 9.9 °.9 g0 4.9 40 LN 0.9 $ .9 L] .0
e 1.0 L LR g0 20 0.0 1.0 LR 8.9 Ve
i 9 504 4.8} 2.8 L ] ARt | 4.9 4.2 9.9 q.¢ e
"t LI 6.4 a0 2.0 L te 4 0.9 L ] 2.9
H .00 LRUA R LR AT 9.0 9 0.9 LR 9.0 d.9 LEREE )
i 9 008 4.9 4. 0.0 ¢ 0 §.0 LI 0.2 LI LR L]
i LR LS 4 004 L L) e.9 8.0 29 4.t 0.0%
wEW 890 9.4 9.048 4.9 2.0 9 L) G.9 4.0 9,088
i &9 9.4 .0 8.0 L ) L .9 LB ) 8.8 1.9
NN 0.9 4.0 L ) .9 4.2 0.0 .9 ‘.9 49 LI
Lid 9991 6.9 2248 s.a) a.9 0 LI 4.2 9.9 .14
L 4.9 a.0 L LR L] L ) LRL ) L) LI 29
SUBTOYAL .94 LR EE ] yoan h.09) L ) L) 9.9 3.8 a9 9 .88
TOTAL BOURS OF YALID SYASILITY DRSEAVATIONS nsn
TOTAL HOUNE OF ATABILITY CSLASS & )

TO®AL HOURS OF VYALID WIND OTRZCTISN-WIND IPERD-STABILITY JLASS & 1]
TE AL MOURS 7% ZALID WIND OIRECTION-WIND SPESD-STARILITY ORSEAVAT.ONS 11N}
TETAL NOUSE faas .
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TABLE & (page 4 of 4)
SEQUOYAH NUCLEAR PLANT METEOROLOGICAL DATA
FOURTH QUARTER 1990
F
EOR GROUND-LoVEL RELEASES

i) FREGY P ML SPEED SY ¥ 1 108 *oR
SEADILITY SLASY & (DELTA T 5 4.0 L0100 M)
SEQUOTAN NUCLEAR PLANY

ac¢T 1, 90 » DECT 31, W8

wisoe WIND SPERD I MPN)

pragcrioN SALK 4. 4=t 1.8-).4 1. 884 $.8-7.4 T 3-03.4 12 . 8-48.4 14 .%e38.4 ieid 4 TOTAL
L] 3.301 4.9 .08 LR ) LN 1.9 4.9 t.9 .0 100
LLLY 4.00% LS E) LEE 1Y) LR 6.0 5.2 L} p.0 LI 0.
L3 9. .00 9 830 2.0 0.9 3.0 0.0 2.9 LR ) 3.418
eNE L) N 4.0 0.8 9.9 LI 2.0 9.9 2.9 LR RS
€ L 9310 0.40) 12 1.0 9.9 29 4.9 L} 8,417
e 0 8.297 9.0 .0 .9 0.9 0 g9 2.0 L} ]
it L 0.44) 9.2 9.9 6.3 LI 80 2.9 9.9 9 Wl
ise 9 .30 .o 5.9 0.0 0.3 0.9 9.9 9.9 A P F
5 L 4.0 .19 4.0 9.9 2.9 8.0 a9 L) L B
v 9. .40} 0.540 L 2.9 L 0.0 9.9 .0 .47
w L] LIS ] 8.310 1082 0.2 g.9 1,0 i 0.9 3.348
LELd L] 3.0 .08 L 0.0 4.2 0.0 (] 0.0 o, a8
v g, i .0 9.9 0.0 .0 1.9 0.9 LI ] 6.0 a9
v 9 1.0 0.0 L L 8.9 0.4 0.0 0.0 .0
"~ q. 9.4 0.9 o.0 é.n 3.0 .0 L) 0.9 40
v 9. 4.0 0.0 8.0 0.3 2.0 8.0 8.9 2.0 8.0

JUITOTAL .01 oAt i1 ¢.851 e 1.9 1.9 )8 1.0 $.110

TOTAL HOURS OF VALID STAMILITY OBLCAVATIONS Hn

TOTAL AOURS OF STARILITY CLla4l 3 i3

TOTAL NOURS OF VALID WIND DIRFCTION-WIND SPEED-STABILITY CTLASS G 103

TOTAL ROURS OF VALID WINO DUARCTIONSWIND SPECO-STABILITY OMSERAVATIONS 194
TOTAL SOURS CALM i



Site

Site
Site
Site
Site
Site
Site
Site
Site

Boundary
Boundary
Boundary
Boundary
Boundary
Boundary
Boundavcy
Boundary

Actual Receptor Locations (based on the

Resident
Resident
Resident
Resident
Resident
Resident
Reslident

Resident, Garden

Regident
Resident
Resident
Resident
Resident
Resident
Resident
Resident

Eilk Cow Adult

TABLE 5

SQN Rad impact
Jan-ec 1990
Page 35 of 39

SEQUOYAH NUCLEAR PLANT - RECEPTOR LOCATIONS

Boundary Locations (used for both all quarters)

Sector
N
NNE
NE
ENE
E
ESE
SE
SSE

Sector
N
NNE
NE
ENE

E
ESE
SE
SSE
s
S5W
SwW
WiwW
W
WHW
Nw
NNW
WNW

Distance (m)

950
2260

1910

1680
1570

1460
1460
1550

Distance (m)
1353
2400
2248
2096
1613
1638
1562
1943
2286
2019
29/«
1143
1010
1753
1448

895
2096

Site
Site
Site
Site
Site
Site
Site
Site

Boundary
Boundary
Roundary
Boundaty
Boundary
Boundary
Boundary
Boundary

Fall 1990 Land Use Sutvey)

Garden
Garden
Garden
Gargen
Garden
Garden
Garden
Garden
Garden
Garden
Gavden
Garden
Garden
Garden
Milk Cow Adult
Milk Cow adult
Milk Cow Adult

Sector
S
SEW
Sw
WSEW
W
WNW
Wi
NNW

Distance (m)
1570
1840
2470
910
670
660
660
730

Sector Distanze (m)

1829
3048
2324
2496
1791
3162
2362
2686
3353
1524
1987
1867
1372

991
4515
B686
2134
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TABLE ¢
SUMMARY OF QUARTERLY

Real Pathway Liquid Effluent:

Skin TB Max., Organ Max. Orgar
(mrem) mrem) (mrem

Bone

GI11

Bone

Thyro
/

Thyro
Bone
Thyroi
Thyroi¢

Thyroid
Thyro
Bone

Thyroi
Liver
Thyroid
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Figure 1

Fisslon Gases Relecsed per 2 Units {Curies)
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Figure 2

SQN Airborne Effluents
lodines ond Porticulotes Released und Resulting Doses
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Figure 3
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Activity ‘Curies) per 2 Units
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