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Introduction

Potential doses to individuals and populations have been calculated for
the time period January 1 through Lecember 31, 1987, in compliance with
the requirements of Radiological Effluent Technical Specification
6.9.1.9. Dose calculations are based on Regulatory Guides 1.109, 1.111,
and 1.113 to determine compliance with the dose objectives contained in
10 CFR 50 Appendix I and 40 CFR 190. The dose calculations have been
made using the measured releases listed in tables 1-2 as input in the
Gaseous Effluent Licensing Code (for gaseous releases) and the Quarter
Water Assessment Code (for liquid releases). Dispersion of radiocactive
effluents in the environment has been calculated using meteorological
data and river flow data measured during this period.

Meteorological Data

Meteorological data were measured, and average quarterly joint frequency
distributions (JFDs) for ground-level releases were calculated., The
ground-level JFD was derived from windspeeds and directions measured 10
meters above ground-level and from the vertical temperature gradient
betvseen 10 and 45 meters.

The windspeeds were divided into nine windspeed ranges. For
calculational purposes, calms were distributed into the lowest windspeed
range (0-0.5 mph) according to the directional probabilities in the

0.6~1.4 mph range. The quarterly JFDs are listed in tables 3 through 6
for ground-level releases.

Gaseous Effluents

Ground-level dispersion models wvere applied to all releases.
Radionuclides in gaseous effluents vere assumed to be released
continuously. Dose estimates for extermal air exposures were made at the
site boundary., External doses to the skin and total body were ecstimated
for ihe nearest resident in each sector, Internal doses wvere estimated
for real receptors due to the ingestion, inhalation, and extermal
exposure pathways. The milk ingestion doses were calculated for farms
where milk ie conevmed without commercial preparation. All receptor
locations and points of interest are listed in table 2a. Doses are given
in tables 7 through 10 for these individual exposure pathways at the
maximum expcsure locations,

Population doses were calculated for an estimated 1,060,000 persons
living within a 50-mile radius of the plant site., Population doses were
calculated assuming that each individual consumes vegetables and meat
produced within the sector annulus in whica he resides. Doses from milk
ingestion ere calculated from data on milk production vithin 50 miles of



the plant site. Doses from external pathways, inhalation, and beef and
vegetable ingestion are based on the 50-mile human population
distribution. Population dose estimates for the gaseous effluents are
presented in table 11.

Liquid Effluents

Doses from liquid effluents were calculated using measured hydraulic
data. The average river flows at the plant site were 39,600 cubic feet
per second (cfs) for the first quarter, 22,400 cfc for the second
quarter, 24,300 cfs for the third quarter, and 17,600 cfs for the fourth
quarter. Radioactivity concentrations in the Tennessee River were
calculated assuming that releases in liquid effluents were continuous.

Doses were calculated for recreation, consumption of fish, and drinking
water from public water supplies tetween the plant site and the mouth of
the Tennessee River. The maximum individual dose from drinking water was
assumed to be that calculated at the nearest downstream public water
supply (C. F. Industries, Inc.). The maximum potential recreation doses
were calculated for a location inmediately downstream from the plant
outfall. Dose estimates for the liquid effluents are presented in tables
12 through 15.

D a n

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

Analysis of environmental TLD data for the period of November 1986 to
November 1987 showed that external gamma radiation levels averaged
approximately 19.1 mR/quarter at onsite stations and 16.4 mR/quarter
offsite. 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 small increments which may be due to plant
onerations.

Dose Summary

Doses calculated for this year result from the low-level effluent
releases of units 1 and 2. For gaseous effluents released in the first
quarter, the maximum ganma and beta air doses were calculated to be
<0.001 and <0.001 mrad, respectively. During the second quarter, the
ganma and beta air doses were <0.001 and <0.001 mrad, respectively. For
the third quarter, the ganma and beta air doses were <0.001 and «<0.001
mrad, respectively. During the fourth quarter the gamma and beta doses
u.{; <0.001 mrad and <0.001 mvad, respectively.
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These quarterly doses are well below the annual air dose guidelines (as
specified in Appendix I, to 10 CFR 50) or 20 and 40 mrad for gamma and
beta radiation, respectively, for two reactor units. The maximum doses
from air submersion to the skin and total body during the first quarter
vere calculated to be 0.0 and 0.0 mrem, respectively. During the second
quarter, the skin ard total body submersion doses were 0.0 and 0.0 mrem,
respectively. For the third quarter these doses were 0.0 and 0.0 mrem
for the skin and total body, respectively. For the fourth quarter, these
doses wvere 0.0 mrem and 0.0 mrem for the skin and total body,
respectively. These compare vith annual dose guidelines of 30 mrem to
the skin and 10 mrem to the tocal body. Internal doses to the maximum
exposed organ (the child GI tract) were estimated to be 0.004, 0.006,
0.008, and 0.006 mrem for the first, second, third, and fourth quarter,
respectively. These compare with the annual dose guidelines of 30 mrem
to the maximum exposed organ. The maximum exposed individual vas
determined based on actual existing pathways. Therefore, these doses
wvere calculated with consideration of ingestion of meat, milk, and
vegetables, inhalation, and exposures to external sources of radiation.

For liquid effluents released in the first quarter, the maximum
individual doses to the adult total body and the maximum exposed organ
(adult liver) were calculated to be 0,002 and 0.002 mrem, respectively.
In the second quarter, the maximum doses to the adult total body and
child bone were calculated to be 0,017 and 0.02]1 mrem, respectively. In
the third quarter, the maximum doses to the adult total body and the
maximum exp-sed organ (child bone) were calculated to be 0,084 and 0.095
mrem, respectively. In the fourth quarter, the maximum doses to the
adult total body and child bone were calculated to be 0.034 and 0.039
mrem, respectively. Summing the maximum doses for the four quarters,
total calculated doses of 0.14 mrem to the total body and 0.16 mrem to
the maximum exposed organ were determined. These compare with annual
dose guidelin:s as specified in Appendix I to 10 CFR 50 of 6 and 20 mrem
to the total body and maximum exposed organ, respectively, for two units.

Maximum organ doses to the population from gaseous effluents during the
first quarter vere estimated to be 0,012 man-rem to the G.I. tract and
0.013 man-rem to the lung. For the second quarter, population doses were
0.019 to the G, I, tract and 0,020 man-rem to the lung. For the third
quarter, these doses wvere 0,035 to the G.I, tract and 0.036 man-rem to
the lung, respectively. For the fourth quarter these doses were 0,023
to the G.I, tract and 0.025 man-rem to the lung.

From 1iquid releases during the first quarter, the total population along
the Tennessee River was estimated to receive 0,15 man-rem to the total
body and 0,23 to the maximum exposed organ (liver). For the second
quarter, the Tennessee River population wvas estimated to receive 0.76
man-rem to the total body and 0.95 man-rem to the maximum organ (bone).
For the third quarter, the total population along the Tennessee River was
estimated to receive 5.0 man-rem to the total body and 7.0 man-rem to the
maximum organ (liver). For the fourth quarter, the Tennessee River
populaticn was estimated to receive 1.8 man-rem to the total body and 2.6
pan-rem to the maximum organ (liver).



Population doses can be compared to the natural background dose to the
1,060,000 persons living within 50 miles of the plant of about 159,000
man-rem/yr (based on average individual background dose of about 150
mrem/yr).

To determine compliance with 40 CFR 190, the annual dose contributions to
the maximum individual from SQN radiocactive effluents and all other
nearby uranium fuel-cycle sources have been considered. No neaiby
fuel-cycle facilities other than SQN have been identified which would
significantly expose the maximum individual. The dose to the maximum
individual has been conservatively estimated by: first, summing tae
total body air submersion dose, the critical organ dose from gaseous
effluents, the total body dose from liquid effluents, and the critical
organ does from liquid effluents (direct radiation, as reported above, is
not identifiable over background levels) for each quarter; then, taking
the sum for each quarter and summing over four quarters., Using this
method, the total dose to the maximum individual for the twelve
consecutive months in 1987 has been calculated to be 0,32 mrem, This is
well belovw the limit of 40 CFR 190 (25 mrem/yr).

In addition, no routine activities within the site boundary by members of
the public have been identified whi:h would lead to their radiation
exposure.

For the purposes of determining plant performance over its operational
period a summary of the quarterly doses for the past five years is
presented in table 16, Figures 1 through 5 preseant this data graphically.

In summary, all annual gaseous and liquid effluent doses calculated were
below the guidelines of Appendix I to 10 CFR 50 and below the annual
limits specified in the SQN Technical Specifications for plant operation.
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GASEQUS EFFLUENTS
EIRST QUARTER 1987
Effluent Bathway  Guideline* Bodut Rose
Noble gases y Alr dose 10 Max, Exp. ! 4,2 x 1077 mrad
8 Alr dose 20 Max. Exp, ! 3.0 x 1075 mrad
Total body? 5 Residence 0.0 mrem
Skin? 15 Residence 0.0 mrem
Iodines/
particulates G. I, Tract 15 Real 3.7 x 1073
(eritical organ) Pathvay?

Adult
Vegetable ingestion 1.9 x 103 1.7 x 10-3
Beef ingestion® 1.2 x 104 2.3 x 104
Inhalation 4.3 x 1074 3,3 x 1074
Ground contamination 1.2 x 107 1.2 x 10-3
Total 3.7 x 10°3 3,5 x 103

*These are the annual guidelines per unit d2fined by Appendix I to 10 CFR 50.

1. Maximum exposure point is at 1,840 meters in the SSW sector.
2., Dose from air submersion,

3. Receptor is located at 2290 meters in the SSW sector.

4, Pathway is located at 1,840 meters in the 5SW sector.




GASEQUS EFFLUENTS
SECOND QUARTER 1987
Effluent Bathway  Guideline* Beint Rose
Noble gases y Alr dose 10 Max. Exp, ! 4.8 x 1077 mrad
B Alr dose 20 Max. Exp. ! 1.0 x 10~ mrac
Total body? s “esidence 0.0 mrem
Skind 15 Residence 0.0 mrem
lodines/
particulates G, I, tract 1% Real 6.0 x 103
(eritical organ) Pathvay?

Child Adult
Vegetable ingestion 3.6 x 103 2.5 x 1073
Beef ingestion® 3.3 x 104 $.3 x 1074
Inhalation 1.1 x 10" 8.6 x 10°4
Ground contamination 9.5 x 10™4 9.5 x 1074
Total 6.0 x 1u- 4.8 x 1073

*These are the annual guidelines per unit defined by Appendix I to 10 CFR 50.

1. Maximum exposure point is at 950 meters in the N sector.
2. Dose from air submersion.

3., Receptor is at 1,370 meters in the N sector,

4, Pathway is located at 950 meters in the N sector,




GASEQUS EFFLUENTS
THIRD QUARTER 1987
Effluent Pathway Guideline* Beint Dose
Noble gases y Alr dose 10 Max. Exp. 5.1 x 10~7 mrad
8 Alr dose 20 Max, Exp. 1.4 x 104 mrad
Totzl body? 5 Residence 0.0 mrem
Skin? 15 Residence 0.0 mrem
lodines/
particulates G, I, Tract 15 Real 8.2 x 10-3
(eritical organ) Pathvay?
Breakdown of Jodine/Particulate Exposure (mrem)
Child Adals
Vegetable ingestion $.2 x 10°3 3.3 x a3
Beef ingestion! 4.3 x 1074 6.5 x 104
Inhalation 1.7 x 1073 1.3 x 10°3
Ground contamination 8.6 x 10-4 8.6 x 10-4
Total 8.2 x 10°3 6.1 x 10~

*These are the annual guidelines per wait defined by Appendix I

1. Maximum exposure point is at 1,370 meters in the § sector.

2, DNose fro: air submersion,

3. keceptor is at 2,290 meters in the SSW sector.

to 10 CFR 50.



Effluent Pathway Guideline* Point Dose
Noble gases Y A:r dose 10 Max. Exp. 8.1 x 107 mrad
8 Air dose 20 Max. Exp. 7.6 x 103 mrad
Total body? 3 Residence 0.0 mrem
Skin? 15 Residence 0.0 mrem
Iodines/
- ‘eculates G. I. Tract 15 Real 6.4 x 103
(eritical organ) Pathway3
Bn, . sm of Iodine/Particulate Exposure (mrem)
Child Ieen
Vegetable ingestion 6.3 x 10-3 3.1 x 103
Beef ingestionl 4.8 x 10~ 2.5 x 10-4
Inhalation 2.2 x 10-3 8.4 x 104
Ground contamination 7.1 x 10-3 1.3 x 10-3
Total 9.7 x 10-3 5.4 x 10-3
to 10 CFR 50.

*These are the annual guidelines per unit defined by Appendix I

1. Maximum exposure point is at 1540 meters in the SSW sector.

2. Dose from air submersion.

3. Receptor is at 2290 meters in the SSW sector.
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TABLE 11 (continued)




TABLE 12

CIQeIl R LuENT DOSES

SEQUOYAW NUCLEAR PLANT ROUTINE FELEASES 157 QUARTER 1987
BNt Gl TRACY THYyROID Tortay BoODY LIVER SkiIn
: tamEan LR B Sasezx aRas FREess mass
1 WATER INGLSTION A1
ICT AMERICA . INC (VAAP)
A MAXIMUM INDIVIDUAL CHILD (MREM) ' ot Da Yy 0f Oa Y UE Os 3 1L O« 3 7Ff O« 3 1€-0a
] MAXIMUN INDIVIDUAL ADULY (MEEM) / 4t Oa 72 a4t 0Oa 2 50 0s 2 5C-0a Z of 0 i.50-0a
C TENNESSEE RIVER POPULATION (MAN AEM) el 0y 2 «f 02 2 %€ 02 ?.SE-92 2.%C 02 2. 50-02
11T FISH INGESTION FROM
CHICKAMAUGA LAKE BELOW SON
A MAXIMUM INDIVIODUAL CHILD (MREM) 1 ot 0} s Y05 Y 7€ Oa 3 7{-0a Z 0E-03 3 7€-0s
8 MAXIMUM INDIVIDUAL ADULT (HMEREM) . M 03 .9C O3 AL.7€ 0% 1.72€-0) 2.26-03 1 7€-03
C TENNESSEL RIVER POPUCATION (MAN KiM) TP S of 03 1 26 01 L2t 1 YE-01 I 2€-01
111 NECREATION A
ERICRAMAUGA LAKE BELOW SON
A SHORELINE INDIVIDUARL (MREM) 2 % 0s 2 af Oa 2 € Oa 2 %€ 0a 2 1€ 0a 3 0€ -0a
POPULATION (MAN EB(M) I oSt oeN 6 1L 03 S S€-03 6 4f - 013 S aC-0} 7 6€-03
L] IN WATER INDIVIDUAL (MREM) t “1t 0Oe 1 Y€ Oe I 1E-0e 1 Y€ 06 1 1€ 0e 1 6L 06
POPULATION (MAN REM) T 8f 0e 3 2€ 06 2 %€ 0Oe 3 4f 0o 2 B8E 0Oe 4 0E 06
-
C ABOVE WATER INDIVIOUAL (MEEM) I “f Oe I € D6 1 1E Oe 1 3€ 0a 1 LE Do I 5t 06
POPULATION (MAN- REn) 1 ot 05 8 “t 0s 7 6 0e 8 8L 0s 7 SC-08 1 16-05
v To1AL
A MAXTMUM INDIVIOUSL CHILD (MREM) 2 %L Ot S L Ds 9 0L 0a Y 4f Da 2 o€-03 9 9C-0e
B MAXIMUM INDIVIDUAL ADULT (HREM) 1 8€ 0) S of Oa 2 2€-03% 2 .2€0-0) 2. 7€-03 2.2€-03
c TENNESSEL RIVER POPULATIUN (MAN REM) 1 “t 01 Yy el-02 1. 5€-01 I sfg-o01 2 3 -01 1 5€-01
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TABLE 16

SEQUOYAH NUCLEAR PLANT
FIVE-YEAR SUMMARY OF QUAR1ERLY DOSES

Air Submersion Re~..t Pathway __Ligquid Effluents
Air—-q Air-8 Skin TB Max. Organ TB Max. Orga:
Year Quarter (mrad)  (mrad) (mrem) (mrem) = (mrem) (mrem) (mrem)
1983 1 0.903 0.18 0.04 0.02 <0.001 bore 0.21 0.34 bone
2 0.12 0.48 0.21 0.10 0.02 GIT 0.15 0.23 bone
3 0.07 0.40 0.11 0.05 0.03 bone 0.09 0.20 bone
4 0.07 0.41 0.09 0.04 0.0G3 Thyr. 0.11 0.14 liver
1984 1 0.11 0.55 0.19 0.08 0.004 Thyr. 0.04 0.05 liver
2 0.17 0.94 0.29 0.12 0.04 bone 0.04 0.04 Liver
3 0.18 0.99 0.26 0.11 0.03 Thyr. 0.13 0.22 bone
4 0.07 0.39 0.12 0.05 0.005 Thyr. 0.04 0.06 bone
1985 1 0.12 0.65 0.18 0.09 0.018 Thyr. 0.03 0.04 bone
2 0.10 0.63 0.18 0.07 0.003 Thyr. 0.14 0.21 bone
3 0.05 0.32 0.08 0.03 0.015 Thyr. 0.17 0.43 bone
4 <.001 0.001 0.0 0.0 0.018 Thyr. 0.02 0.02 bone
1986 1 <.001 ¢.001 <.001 <.001 0.004 GIT 0.007 ¢.009 liver
2 <.001 ¢.001 <.001 <.001 0.014 liver 0.018 0.021 liver
3 <.001 <.001 0.0 0.0 0.010 GIT 0.038 0.044 bone
4 <.001 <.001 0.0 0.0 0.010 GIT 0.011 0.012 liver
1987 1 <.001 <.001 0.0 0.0 0.004 GIT 0.002 0.003 liver
2 <.001 <.001 0.0 0.0 0.006 GIT 0.017 0.021 liver
3 ¢<.001 <.001 0.0 0.0 0.008 GIT 0.084 0.095 bone
4 ¢<.001 <.001 0.0 0.0 0.006 GIT 0.034 C.039 bone




Figure 1

Sequoyah Quarterly Gaseous Doses
Five-Year Summary of Gamma-air Doses
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Figure 2

Sequoyah Quarterly Gaseous Doses
Five-Year Summary of Beta-air Doses
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Figure 3

Sequoyah Quarterly Gaseous Doses
Five-Year Summary of Maximum Organ Doses
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Figure 4
Sequoyah Quarterly Liquid Doses
Five-Year Summary of Total Body Doses
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Figure 5
Sequoyah Quarterly Liquid Doses
Five-Year Summary of Maximum Organ Doses
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TENNESSEE VALLEY AUTHORITY
CHATTANOOGA. TENNESSEE 37401
SN 157B Lookout Place

APR 01 1388

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
waghington, D.C. 20555

Gent lemen:
In the Matter of ) Docket Nos. 50-327
Tennessee Valley Authority ) 50-328

SEQUOYAH NUCLEAR PLANT (SQN) UNITS 1 AND 2 - RADIOLOGICAL IMPACT ASSESSMENT
REPORT - JANUARY THROUGH DECEMBER 1987

In accordance with SQN Technical Specification 6.9.1.9, we are submitting the
enclosed Radiological Impact Assessment Report for the period January through
December 1987.

This report should have been included with the SQN Semiannual Effluent Report
which was transmitted from S. J. Smith to Dr. J. Nelson Grace on February 19,
1988. K. P. Barr, NRC-Region II, was notified of this omission by telephone
on March 21, 1988. We apologize for the delay in providing this information.

Very truly yours,
TENNESSEE VALLEY AUTHORITY

\ P&\ ,(//) //7
\ - . "™

R. Gridley, Director i
Nuclear Licensing and ~
Regulatory Affairs

Enclosure
cc: See page 2

An Equal Opportunity Employer
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U.S. Nuclear Regulatory Commission APR 01 1988

cc (Enclosure):
Mr. K. P. Barr, Acting Assistant Director
for Inspection Programs
TVA Projects Division
U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

Mr. G. G. Zech, Assistant Director
for Projects

TVA Projects Division

U.S. Nuclear Regulatory Commission

One White Flint, North

11555 Rockville Pike

Rockville, Maryland 20852

Sequoyah Resident Inspector
Sequoyah Nuclear Plarit

2600 Igou Ferry Roa(d

Soddy Daisy, Tennessee 37319




