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ANNUAL RADIOLUGICAL ENVIRONMENTAL OPERATING REPORT
SEQUOYAH NUCLEAR PLANT

1984

Introduction

lhe Sequoyah Nuclear Plant (SQN), operated by the Tennessee
Valley Authority, is located on a site owned by TVA containing 525
acres of land in Hamilton County, Tennessee, bounded on the east by

Chickamauga Reservoir (see figure 1). The site is 12 miles (19 3
kilometers) northeast of Chattanooga, Tennessee, and 11 miles (17.7
kilometers) west-northwest of Cleveland, Tennessee The plant consists

of two pressurized water reactors; each unit is rated at 3,423 MWt and
1,171 MWe Fuel was loaded in unit 1 on March 1, 1980, and the unit

achieved criticality on July 5, 1980. Fuel was loaded in unit 2 in
July 198! and the unit achieved initial criticality on November 5,
1981. This report describes the environmental radiological monitoring

conducted in 1984

lhe precperational environmental radiological monitoring
program established a baseline of data on the distribution of natural
and manmade radioactivity in the environment near the plant site.
However, seacsonal, yearly, and random variations in the data were
observed. In order to determine the potential increases in environ-
mental radioactivity levels caused by the plant, comparisons were made
between data for indicator stations (those near the plant) and control
stations (those remote from the plant) in conjunction with comparisons
with preoperational data.

Radiological Health (Office of Nuclear Power) and the Office
of Natural Resources and Economic Development carried out the sampling

program outlined in tables 1 and 24 Sampling locations are shown in
figures 2, 3, 4, 5, and 10 lable 2 describes the locations of the
atmospheric and terrestrial monitoring stations. All the radiochemical

and instrumental analyses were conducted in TVA's Western Area Radio-
logical Laboratory (WARL) located at Muscle Shoals , Alabama. Alpha
and beta analyses were performed on Beckman Low Beta I1I , Beckman Wide
Beta II, and Tennelec LB 5100 low background proportional counters.
Nuclear Dat (ND) Model 6700 system, in ¢ onjunction with germaniun
detection systems were used to analyze the samples for specific gamma-

emitting radionuclides Specific analysis for iodine~131 in charcoal
filters is performed using Nal(Tl) well detection systems attached to
single chaanel analyzers. A-fabricated beta-gamma coincidence
counting systems are utilized for the determination of '3'] concen-

trations in milk [ritium determinations are made with Packard [ri-Carb

1255 or 4000 series li

quid scintillation counting svstems.




Data were entered in computer storage for processing specific
to the analysis conducted The data obtained by germanium detectors
were resolved by the appropriate analyzer software aud the

program HYPERMET

software

lhe detection capabilities for environmental sample analysis
given as the nominal lower limits of detection (LLD) are listed in
table 3 All photopeaks found in germanium spectra were identified
and quantified Many of the isotopes identified by germanium spectral
analysis are naturally occurring or naturally produced radioisotopes,
such as ‘Be, 49K, “412pj, <“14p;j 212py ~<idp, <226R, etc.
additional radionuclides

LLDs for
identified by germanium analysis were calculated
for each analysis and nominal values are listed in the appropriate
data tables In the instance where an LLD has not been established,

LLD value of zero was assumed. A notation ip a table of " values

for an isotope with no established LLD does not imply a value

less than 0; rather it indicates that the isotope was not identified
in that specific group of samples For each sample type, only the
radionuclides for which values greater than the LLD were reported are
listed in the data tables

'VA's WARL participates in the Environmental Radioactivity
Laboratory Intercomparison Studies Program coaducted by EPA-Las Vegas
This program provides periodic cross-checks on samples of the type and
radionuclide composition normally analyzed in an environmental radio-
logical monitoring program Routine sample handling and analysis
procedures were employed in th~ evaluation of these samples. The
results received during calendar year 1984 are shown in table 4. The

+30 limits based on one measurement were divided by the square root of
} to correct for triplicate determinations
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Table 2

ATMOSPHERIC AND TERRESTRIAL MONITORING STATION LOCATIONS
SEQUOYAH NUCLEAR PLANT

Approximate Distance Approximate Direction
Sample Station _From Plant From Plant

LM-1 SQ, Southwest 75 Miles 1.2 kilometers)
L1-2 SQ, Northeast 75 Miles 2 kilometers)
PM-1 SQ, Nerthwoods .5 Miles 9 kilometers)
PM-2 SQ, Chester Frost Park, TN

(formerly Hamilton Co. Park) .75 Miles .0 kilometers)
PM-3 SQ, Daisy, TN 5.5 Miles 8.8 kilometers)
PM-4 SQ, Sale Creek, TH .5 Miles kilometers)
PM-5 SQ, Georgetown, TN .5 Miles 3 kilomet~rs)
PM-6 SQ, Work, TN .5 Miles .2 kilometers)
PM-7 SQ, Harrison Bay, TN .5 Miles .6 kilometers)
PM-8 SQ, Harrison, TN 75 Miles .1 kilometers)
RM-1 SQ, Chattanooga, TN .75 Miles (27.0 kilometers)

(Control)
RM-2 SQ, Dayton, TN (Control) ' Miles (28. ilometers)
Farm J 25 Miles .0 kilometers)
Farm HW .25 Hiles kilometers)
5

Farm | L. 3

Miles 4.4 kilometers)
Farm M 5 Miles . kilometers)
Farm Ma .15 Miles .2 kilometers)
Farm Le 3.7 Miles .6 kilometers)
Farm SM .75 Miles .8 kilometers)
Farm .25 Miles 3 kilometers)
Farm EM .5 Miles 4.0 kilom. cers)
Farm Br 2.25 Miles ( 3.6 kilometers)
Farm G 5 Miles .4 kilometers)
Farm B (Control) 43.0 Miles ) kilometers)
Farm C (Control) b Miles 5.7 kilometers)

Farm S (Control) 2.0 Miles .3 kilometers)
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Table 3
DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS
A. Specific Analyse:
NOMINAL LOWER LIMIT OF DETECTT ., (LLD)*

Fish
Air Vegegation Soil and Clam Flesh, Foods, Meat,
Particulates Charcoal Fallout Water and Crain Sediment Plackton, Clam Shells Poultry, Milk
pCi/m’ _pCi/m’ mCi/km’  pCi/l  pCi/g, Dry  pCi/g, Dry  pCi/g, Dry pCi/g, Dry  pCi/Kgm, Wet  pCi/}

Gross o 0.005 2.0 0.05 0.35 0.1 0.7
Gross 3 0.01 0.05 2.3 0.20 0.70 0.1 0.7 25
H 330
131 0.01 0.05
Figy 0.095 10 0.25 1.5 0.5 5.0 40 10
gy 0.001 2 0.05 0.3 6.1 1.0 8 2

*All LLD values for isotcpic separations are calculated by the method developed by Pasternack and Warley as described in HASI-300. Factors
such as sample size, decay time, chemical vield, and counting efficiency may vary for a given sample; these variations way change the LLD
value for the given sample. The assumption {5 made that all samples are analyzed within one week of the collection iate. Conversion factors:
1 pCi - 3.7 x 10 ? Bq; 1 mCi = x.7 x 107 Bq.



Table 3

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSLS
B. GCamma

NOMINAL LOWER LIMIT OF DET2CTION (LLD)

Air Water Vegetation Soil and Clam flesh Foods, (tomatoes Meat and

particulates and milk and grain sediment Fish and plankton Clam shells potsioes, etc.) poultry

pCi/m® pci/1 E1/|: g gu‘.: E % pCi/g, 3 Ex[.: g pUi/Kg, wet ot

Nal* Ge(L1)**  Nal Ge(11) Nal GCe Nal Ge(Li) Nal Ge(Li) Nal Ge(Li Nal GCe Ral Ge(Li) Nal Ge

141s14bce 0.03 18 0.55 0.35 0.35 0.35 38 90

14bce 0.02 13 0.22 0.06 0.06 0.35 0.06 33 40

Sler 0.07 0.03 60 44 1.10 0.47 0.60 0.1¢ 0.60 0.10 0.56 0.60 0.10 60 44 200 90

131y 0.01 0.01 15 8 0.35 0.09 0.20 0.02 ©0.20 0.02 0.07 0.20 0.02 15 - 50 20
103+ 106gy 0.0 40 0.65 0.45 0.45 0.45 40 1%0

106Ry 0.03 40 0.51 0.11 0.11 0.74 0.11 40 %0

134cg 0.01 0.02 10 26 0.20 0.33 0.12 0.08 0.12 0.08 0.48 0.12 0.08 10 26 40 50

137p4 0.01 0.01 10 5 0.20 0.06 0.12 0.02 0.12 0.02 0.08 0.12 n.02 10 5 40 15
95z¢-Nb 0.01 10 0.20 0.12 0.12 0.12 10 40

9Szr 0.01 10 0.11 0.03 0.03 0.15 0.03 10 20

% 5un 0.01 5 0.05 0.01 0.01 0.07 0.01 S 15

S3¢co 0.02 0.01 15 5 0.23 0.05 0.20 0.01 0.20 0.01 0.07 0.20 0.01 15 5 55 13

S%wun £.02 0.01 10 5 0.20 0.05 0.15 0.01 0.15 0.01 0.08 0.13 0.01 10 5 40 15

€5Zn 0.02 0.01 15 9 0.25 0.11 g-23 0.02 0.23 0.02 0.17 0.23 0.02 15 - 7 20

5%¢o 0.01 0.0 10 5 0.17 0.06 0.11 0.01 0.11 0.01 0 08 0.11 0.01 10 5 30 15
.y 0.10 150 2.50 0.90 0.90 0.90 150 400
149512 0.02 15 0.68 0.15 0.15 0.15 15 50

140p, 0.02 25 0.34 0.07 0.07 0.30 0.0?7 25 50

160y 4 0.01 7 0.08 0.02 0.02 0.10 0.02 7 15

#The Nal(T1) LLD values are calculated by the method developed by Pasternack and Harley as described in HASL-300 and Nucl. Instr Methods 91,

533-40 (1971). These LLD values are expected to vary depending on the activities of the components in the samples. These figures do not
represent the LLD values achievable on a given sample. Water is counted In a 3.5-] Marinelli beaker. Vegetation, fish, soil, and sediment
are counted in a l-pint container as ¢ ¥y weight. The average Ary weight is 120 grams fo: vegetation and 400-500 grams for soil sediment and
€ish. Meat and poultry are counted in & l-pint container as dry weight, then corrected to wet weigh' using an average moisture content of
70%. Average dry weight is 250 grams. Air particulates are counted in a well crystal. The counting system consists of a multichannel
analyzer and either =& 4" x & soild or 4" x 5" well Nal(T1) crystal. The counting time is 4000 seconds. All calculations are performed by
the least-squares computer program ALPHA-M. The assumption is made that all samples are analyzed within ome week of the collection date.

*#The Ge(Li) LLD values are caiculated by the method developed by Pasternack and Harlev as described in HASL-300. These LLO values are ¢ .ected
to vary depending on the activities of the components in the samples. These figures do not represent the LLD values achievabie on 'lm‘ .amples.
Water is counted in either a 0.5-L or 3.5-L Marinelli beaker. Solid samp.es, such as soil, sediment, and clam shells, are counted in a 0.5-L
Marinelli beaker as dry weight. The average dry weight is 400-500 grams. Air filters and very small volume samples are counted in petri dishes
centered on the detector endcap. The counting system consists of a ND-6620 multichannel analyzer and germanium detector having an efficiency of
20 percent. The counting time is normally 4-15 hours. All spectral analysis is performed using the software program HYPERMET. The assumption
{s made that all samples are analyzed within one week of the collection date.

Conversion factor: 1 pCi = 3.7 x 10 7 Bq.



TABLE 4

RESULTS OBTAINED IN INTERLABORATORY COMPARISON PROGRAM

A. Air Filter (pCi/Filter)

Gross Alpha Gross Beta Strontium-90 Cesium-137
EPA value TVA EPA value TVA EPA value TVA EPA value TVA
Date (*30) Avg. (*30) Avg. __(#30) Avg. __(239) Avg.
11/83 1949 <1® 50+9 40® 1543 16 21+9 20
3/84 1549 18 51%9 60 2143 20 b 1129 10
8/84 1749 17 5149 60 1843 N/A 1549 15

B. Tritum iu Urine (pCi/1)

Date EPA value (#30) TVA Avg.
2/84 2383+608 2466
11/84 2012+598 2047

a. Sample fouled in preparation. Procedure modified to prevent recurrence.
b. Lost in analysis.



YABLE 4 (Continued)

RESULTS OBTAINED "N INTERLABORATORY COMPARISON PROGRAM

C. Radiochemical Analysis of Water (pCi/l)

Gross Alpha Gross Beta _ Stront fum-89 ___Stront fum-90 Tritium __lodine~131
EPA value TVA EPA value TVA EPA value TVA EPA value TVA EPA value TVA EPA value TVA
_Date {230)  Lvg. (230) = Avg. _(230)  Avg. {230 = Avg. 230 Mg L230)  Avg.
1/84 109 10 1249 15 36+9 39 2413 23
3/84 5+9 6 2049 20
4/84 35082630 31580 6:0.8 6
5/84 3+9 &4 69 6 259 32 5:3 5
6/84 3081:622 2770
7/84 69 6 1349 16
8/84 2817+017 2607 34:10 36
9/84 59 5 1629 12 34149 41 1943 18
10/84 28102617 2517
10/84°¢ 1449 1 6422 60 1149 12 1243 13
11/84 749 8 20%9 22
12/84 31824624 2400 36+10 33
D. Gamma-Spe~tral Analysis of Water (pii/l1)
Chromium-51 __Cobalt-60 Zinc~-65 Kuthen fum-106 Cesium-134 Cesium-137
EPA value TVA EP? value TVA EPA value TVA EPA value TVA EPA value TVA EPA value TVA
_Date _(239) = Avg. {39 = Aug. _(230) = Avg. _(230) = Avg. _(#30) = Avg. (23" Avg.
2/84 409 <44 10+9 11 50+9 50 61%9 53 3149 29 16:93 15
6/84 66+9 72 31+9 32 63+9 66 299 <40 47:9 44 3729 a7
10/84 40*9 43 2029 22 14749 151 4749 48 3129 29 2429 26
10/84°€ 1419 17 2:9 <5 " .29 16

¢. Labora.ory performance evaluation study



TABLE 4 (Continued)

RESULTS OBTAINED IN INTERLABORATORY COMPARISON PROGRAM
E. Foods (pCi/kg, Wet Weight)

Stront iun-89 __Strontium-90 ___TYodine-131 Cesium-137 Potuctu-tod
EPA value TVA EFA value TVA EPA value TVA EPA value TVA EPA value TVA
Date (%30) Avg. _(*30) Avg. (+30) Avg. (+30) Avg. (#30) Avg.
1/84 3449 2 20:3 1 20+10 20 2049 21 27304236 2670
7/84 2529 ¥ % 2043 N/A 39+10 40 2549 26 2605+226 2624

F. Milk (pCi/l1)

Stront * w89 Stront ium-90 ___lodine-131 Cesium-137 Potassium—40’
EPA value TVA EPA value TVA EPA value TVA EPA value TVA EPA value TVA
Date (£30) Avg. (#30) Avg. (*30) Avg. (+30) Avg. (30) Avg.
3/84 6%0.3 6
6/84 25%9 24 1743 18 4310 39 35%9 34 1496 *130 1483
10/84 22+9 26 1643 15 42+10 40 32+9 30 1517+132 1563

d. Values reported as mg K/kg.
e. Lost in sample preparation.
f. Values reported as mg K/1.
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Atmospheric Monitoring

The atmospheric monitoring network is divided into three
subgroups. Two local air monitors are located within the plant boundary.
Eight perimeter air monitors are localed at distances out to 10.5
miles (16.9 kilometers) from the piant in the towns of Sale Creek,
Daisy, Northwoods, Harrison, and four other populated areas. The
remote air monitors used as control or bYaseline stations are located
at distances out to 17.75 miles (28.6 kilometers) from the plant in
the towa of Dayton and the city of Chattanooga. See figures 2, 3, &4,
and 5.

At each monitor, air is coutinuously pulled through a
Hollingsworth and Voss LB 5211 §lass fiber particulate filter at a
flow rate of 3 ft3/min (0.085 m>/min). In series with, but downstream
of the particulate filter, is a charcoal filter used to collect iodine.
Each monitor has a collection tray and storage container to collect
rainwater on a continruous basis, and a horizontal platform covered
with gummed acetate to catch and hold heavy particle fallout. Moisture
is collected from the atwmosphere at each local monitor and at one
remote monitor and analyzed for tritium.

Each of the local and perimeter air monitors is fitted with
a GM tube that continuousiy scans the particulate filter. The disinte-
gration rate of the atmospheric radioactivity is continuously recorded
at each station. The data from the two local monitors and the four
perimeter wmonitors located within approximately five miles of the
plant are radioteiemetered into the plant control room.

Table 5 presents the maximum permissible concentrations
(MPC) specified in 10 CFR 20 for nonoccupational exposure.

Air Filters

Air filters are collected weekly and analyze | for gross beta
activity. Analyses are not performed until three days afier sample
collection. The samples are composited monthly for analysis of specific
gamma-emitting radionuclides, and quarterly for %9Sr and %%Sr analysis.
The results are presented in table 6. During this reporting period,
seven weekly air filters were not collected, five because of equipment
malfunction, and two becsuse of flood conditions. Three weekly air
filters were off the filter holder and were unusable. One monthly
composite for gamma analysis was not obtainable because of reoccurring
pump problems at one station.

The annual averages of the gross beta activity in the air
particulate filters at the indicator stations (local and perimeter
monitors) and at the control stations (remote monitors) for the years
1971-1934 are presented in figure 6. Increased levels due to fallout
from atmospheric nuclear weapons testing are eviuent, especially in
1971, 1977, 1978, and 1981. These fluctuations are consistent with
data from radiological monitoring programs conducted by TVA at non-
operating nuclear power plant construction sites.



Rainwater

Rainwater is collected monthly and analyzed for gross beta
activity, specific gamma-emitting isotopes, strontium, a.d tritium.
During this reporting period, one sample was not available for any
analyses because of equipment failure, three samples were not available
due to lack of rain, and one sample was inadvertently discarded before
analysis. For the gross beta analysis, a maximum cf 500 ml of the
sample is boiled to dryness and counted. A gamma scan is performed on
a 3.5-liter monthly sample. The strontium isotopes are separated
chemically and counted in a low background system. The results are
shown in table 7.

Heavy Particle Fallout

The gummed acetate that is used to collect heavy particle
fallout is changed monthly. The samples are ashed and counted for
gross beta activity. The results are given in table 8.

Charcoal Filter

Charcoal filters are collected weekly and analyzed for
radioiodine . During this period, five samples were not obtained
because of equipment malfunction and six samples were inadvertently
lost or destroyved during collection and were unusable. One sample was
inadvertently destroyed during processing. Flood condi’ions prevented
collection of two samples. The filter is counted in a single channel
aralyzer system. The data are shown in table 9.

Atmospheric Moisture

An atme:pheric moisture collection device containing a
molecular sieve is located at each local monitor and at one remote
monitor. Samples are taken every other week, the mcisture driven off
the molecular sieve, collected in a cold trap, distilled, and counted
for tritium content. The results are shown in table 10. During this
reporting period, eleven samples were not collected because of equipment
malfunction. One sample collected was not usable because of insufficient
volume, one sampler could not be instailed because of flood conditions,
and on two occasions samplers were not installeu at any location.



Table 5

MAXTMUM PERM1SSIBLE CONCENTRATIONS

FOR_NONOCCUPATIONAL EXPOSURE

MPC

In Water

pci/1*
Alpha 30
Nonvolatile beta 3,000
Tritium 3,000,000
e 20,000
1030106p, 10,000
Whee 10,000
M2r-"Np 60,000
1408a-1""La 20,000
131 1 300
e 'ioo.ooo
*“Mn 100,000
“%o 30,000
sy 3,000
i 300
by 2,000, 000
13%s 9,000
b | 90, 000
e 5y 10

In Air
pCi/a *

100
200,000
500
200
200
1,000
1,000
100
2,000
1,000
300
300

30
80,000

400
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--CEBEQREER
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155
K~4C
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TABLL 6

RACTOACTIVITY IN AIR FILTER

PCI/M(3) = 0037 EQ/M(D)

LuﬁirIQk-IlIﬂ.UIJUE-I-iuUUOL HEAYN
Ql:l!usﬁ-luc ELBEEIIQb--.--Blth---~-

SALE CREEK, Tw
1C.5 MILES N

2A18Y, TN

55 MILES w
LMZ NCRTHEAST
GCe?5 MILES N
COLNTY PaRKs, TN
375 MILES Sk
NORTHWCOGLS, TN
10«5 MILES WSw
NORTHWCODS, TA
1Ce5 MILES WSn
L¥. NORTHEAST
Je75 MILES N

a. Nominal Lower Limit of Detection (LLD) as described in Table 3.

b. Mean and range based upon detectable measurements only.
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Ce21= Cedl
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TYPE AND
TOTAL NJ4BER
OF ANALYSIS

--BEREQRNLD
3RISS BT
151
SA%MA (GELD)
151
X~40
91-214
P3-214%
»3-212
3E-7
53 89
151
5% 90
151
TRITIUM
151
a.

b.

NAMe OF FACI.IVY_SERJOYAH _
LOCATION ©f FACILIFY__MAMILTYON __

LOWe? LIMIT
cr

a

DEAZCTION

TR0 B—
24300

NOT eSTAB
NOY eSTAB
NOT cSTAB
YOT eSTASB
NOT e5TAB

10.000

<.000

33u.000

TABLE 7

RADIDACTIVITY IN RAINWATEIR

2CI/L = 2,037 BO/L

-LINNESSEE

-

ALL
INDICATOR LOClJlJ‘S
“ZAN (D)
BEeeealy | e

3.72¢C &3/ 1286)
2e38~ Fe59
17.16¢C 117 126)
223~ 41,82

5.73C 537 128)
0423~ 17.76

4.8%2C 327 126)
Cel2- 155

1.58C 237 128)
0.0~ T.70
43,060 357 126)

2113~ 78,20

125 JALUES CLLD
ANALYSIS PERFIR¥Z)
125 VALUES <¢L.)
ANALYSIS PIRFIR™ED
3a5.22¢ 17 126)
386022~ 385,22

Mean and range based upon detectable measurements only.

sn:uus-um-:wsu-umk.uen
usuu;..xn.n;‘.;;.xu---..}.n:':....

ALE CRZEK, 7
105 MILES N

LM2 NORTHEAST
075 MILZIS N

SALE CREEZKy TN
105 “ILIS N
HARRISONy TN
875 MILES SSW
CIUNTY "ARK; TN
375 MILZIS SW
HARRISON BAYs TN
3¢5 MILES SE

COUNTY PARK, TN
3.75 MILES Sw

Nominal Lower Limit of Detection (LLD) as described in table 3.

3e36-

41.82¢
41.92~
8.99¢
0-26'
12452¢
12.52~
2.90¢
D.76~
53.92¢
$9.92~

345,22t

346,22~

a/
Se91

59.92

7/

346,22

4o

13

12)
13
11
13

13

13

DOCK®T NO, _$50-3272328
REPORTING PERIOD_ 1384

——— e -

CONTROL
LOCATIONS
MTAN (;.

NUMBER 0OF
NONROUTINE
REIPORTED
————eee  SEASUSEIINIS
1 2%
T.54

4.RT(
248~

37
2597
127
11.10
6/
12.30
8/
3.14
47.97¢ 12/
25435~ €9.02
25 VALUES <LLD

19.34¢
8.65-
ot 3
Ue 3B~
4.501(
2415~
lel1°4
0e26~

25)
2%5)
25)
25)
25 VALJES <LLD

25 VALUES <LLD

st

Fraction of detectable measurements at specified locations is indicated in parentheses (F).



TABLE 8
RADIOACTIVITY IN WEAVY PARTICLE FALLOUTY
MCI/KM(2) = 270C0000.00 EQ/KM(2?

NANE OF FACILITY SEBUEIA e cen - o ceecccececscaceseseanansssnnas DOCKEY NO. _302227¢328.ccccccceenn
LOCATICN OF !lf!L!Y1_,u&l};lgl-,______,_--,,___.Ig..g;;gg__,,-,-,_,,_- REPORTING PERICE 1988 ccmeemcnccncacan

TYPE AND LOMER LIMIT aLL CONTROL NUMBER OF
TOTAL NUMBER 0F INCICATCR LCCATICNS LOGAIZ0M. .xxu-pxsa;;x,.guugg,aggn N LOCATION NONROUTINE
OF ANALYSIS DETECTION? MEAN (F ) MEAN ('b) REPORYTED
--2EBEQBEER Bl s s  sneniesliBBbsesrnep Dlilllﬁ‘-‘ll-ﬂlltﬁllﬂl-.---lllit----. el i o i e
GROSS BETA 0.C50 £234¢ 1307 130) M2 NORTHEA 0.31C 13/ 19 c.te(‘ 57 18) SRR
15¢ C.C5= 1.54 0.75 MILES ~ 0.C8~- 1.54 0.05- .52

a. Nominal Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon detectable measurements only. Fraction of detecta

ble measurements at specified locations is indicated in parentheses (F).
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a.
b.

TA3LE 9
IADIDACTIVITY IN CHARCOAL FILTERS

ACI/74¢(3) = 0037 30/ )

NAMe OF FACI . ITY _SEauQYeH . DOCKEY NO« _SU=3272328 e
LOCATION 07 FACILITY _HMAMELTON o Iijaﬁii‘g_____'-_-____ REPOSTING "ERICD_138%
TYPE AND LOWER LIMgT ALL CONTROL NJYBZIR OF

TOTAL NUMBER 9F . INDICATIR LOCATIONS ;,q;uug_._q rn uggg;;_ﬂgqgh_ggu . LOCA""}’S NONROUT INE
JF ANALYSIS DEWZCYION 4T AN (:’ b MTAN RIPORTED
__PERFORNE)  _ fhedl o oee...3ANGED _____ 2I3IANGE. m-au;um-..--ma: 2aNGL" MEASUREMENIS
IJDINE-131 vel10 0.02¢ 1377 508) WIRKy TN fe.02¢ 87 51) D021 297 102)

€10 Oeldl~ Jed3 o5 MILES NNE 001~ 0.03 D01~ 0,03

Nominal Lower Limit of Detection (LLD) as described in table 3.
Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (F).
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TABLE 10

RADIOACTIVITY IN ATMOSPHERIC MOISTURE
PCLI/M(3) = 0.037 BQ/r(3)

NARE OF FPACILITY JERUGEM. . cononsoopnsnnvengrrersnsasvaonnsonsnne VOCRET N0 SUZ3R22380 coarcnnsnes
LOCATION OF FACILITY _BABILION . ccccccn e TEOBESSEEcccaannaaaa. REPORTING PERICE 1988cccccceccccananan

81

TYPE AnND LOMER LIMIT ALL CONTEOL NJUVRER QOF
TOTAL NUMBER CF INOICATCR LUCATIONS LoCalZ g_.;xy n;ﬁu;;l_‘;uu‘; ug.a S LLCATIONS NCNROUTINE
OF ANALYSIS DETECTION? MEAN (F) ) vEAL (F) REPORTED
--BEBEQRuEL onbbbllleccs cococcaBiliff ocesss SISIMNES. lbﬁ JIBEGIIQU----.!‘..E---.- R 7Y 1) 5. 3 I FIVEA 335 T
TRITIUM NOT ESTAB 1.88C 55/ 45)  LM2 NCRTMEAST 87¢ 172 21) 0.56¢ 127 18
3% CeC3~ 14.34 J.75 MILES N 0 1y=- 146436 Ue12= r % &'

a. Nominal Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (F).
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Terrestrial Monitoring

Terrestrial monitoring is accomplished by collecting environ-
mental media at locations within the general area of the plant for
indicators and at locations remote to the plant for controls. In
addition to milk, samples include vegetation, soil, ground water,
public water, food crops, and poultry. Environmental gamma radiation
levels are determined by strategic placement of thermoluminescent
dosimeters. Once each year, a land use survey is conducted to determine
census and location of milk producing animals.

Land Use Survey

The routine land use survey was conducted in the summer of
1984. Results of the survey identified one farm which should be
included in the sampling program. The farm is located east of the
plent at a distance of 1.7 miles. This location, with only one milk
producing animal, will be added to the sampling program as a monthly
vegetation sampling site.

It was concluded from an evaluation of the survey results
that the small changes in land use have not increased the projected
doses to individuals in the area and that appropriate sampling was
conducted.

Milk

Milk sawples were routinely collected from four indicator
locations (two of which are commerical daries), and from three control
locations. Raw milk was analyzed weekly for iodine-131 and monthly
for gamma-emitting radioisotopes and str.ntium content. Table 11
summarizes the analytical results. During this reporting period, 18
samples were not available for collection, resulting in 18 iodine, 11
gamma, and 6 strontium analyses not done.

Three other locations added to the sampling program as a
result of the 1983 'ind use survey intermittently provided goat milk
samples. At one of these locations, the owner removed the goats from
the area (with milk samples unavailable, vegetation samples were
collected monthly). This location was subsequently removed from the
sampling program with a Special Report submitted to the Nuclear
Regulatory Commission on December 10, 1984. Analytical data of milk
samples that were collected are included in table 11.

During a routine comparison between SQN technical specifications and
the SQN Offsite Dose Calculation Manual (ODCM), a discrepancy was
revealed between analytical frequency requirements and actual ODCM
analytical frequency for milk samples. The technical specifications
specified that each milk sample routinely receives a gamma scan for
isotopic identification. The ODCM specified the gamma scan on milk
samples to be performed at least once per 31 days. The ODCM was
corrected. TVA immediately began to perform a gamma scan on each milk
sample collected for SQN in accordance with the technical specification
requirement.




As has been noted in previous reports, the levels of %°Sr in
milk samples from farms producing milk for privat. consumption only
are up to six times the levels found in milk from commercial dairy
farms. Samples of feed and water supplied to the animals were analyzed
in 1979 in an effort to determine the source of the strontium. Analysis
of dried hay samples indicat-* levels of 29S¢ slightly higher than
those encountered in routine vegetation samples. Analysis of pond
water indicated no significant strontium activity.

This phenomenon was observed during preoperational radiological
monitoring near Sequoyah and Bellefonte Nuclear Plants at farms where
only one or two cows were being milked for private consumption of the
milk. It is postulated that the feeding practices of these small
farmers differ from those of the larger dairy farmers to the extent
that fallout from atmospheric nuclear weapons testing may be more
concentrated in these instances. Similarly, Hansen, et al., reported
an inverse relationship between the levels of ®9Sr in milk and the
quality of fertilization and land management.

Vegetation

Vegetation samples were collected quarterly from four farms
from which milk samples were collected and analyzcd for gamma-emitting
radionuclides and strontium. Monthly vegetation sam,'ing was conducted
at six additional locations and at three control farms. The monthly
samples were analyzed for gamma-emitting radionuclides with quarterly
analyses for strontium. Approximately 1-2 kg of grass was broken or
cut at ground level and returned for analysis. Efforts were made to
sample vegetation that was representative of the pasturage where

animals graze. Table 12 gives the results obtained from the laboratory
analyses.

Soil

Soil samples were collected annually near each monitoring
station to provide an indication of any long-term buildup of radioacti-
vity in the environment. Two additional samples were taken at one of
the control stations in conjunction with the Watts Bar Nuclear Plant
radiological monitoring program. An auger, or "cookie cutter" type
sampler was used to obtain samples of the top tw. inches (5 cm) of
soil. These samples were analyzed for gross beta activity, gamma-
emitting radionuclides, 3%Sr and *°Sr. The results are given in table
13.

Groundwater

An automatic sequential-type sampling device collected
groundwater from a well downgradient from Sequoyah Nuclear Plant. A
composite sample from this well was analyzed for gross beta activity

'Hansen, W.G., et al., Farming Practices and Concentrations of Emission Products
in Milk, U.S. Department of Health, Education, and Welfare; Public
Health Service Publication No. 999-R-6, May 1964.
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and gamma-emitting radionuclides monthly, and composited quarterly for
determination of tritium. A grab sample was also taken from a farm
near the plant, and a control well across the river from the plant.

The results of the analysis of well water are shown in table 14.

During this reporting period, one sample for gross beta activity and
gamma-emitting radionuclide analysis was not collected due to personnel
error.

Public Water

Potable water supplies taken from the Tennessee River in the
vicinity of Sequoyah Nuclear Plant were sampled and analyzed uonthly
for gross beta and gamma-emitting radionuclides. Tritium, %9Sr, and

90Sr concentrations were determined in quarterly composite samples.
The first potable water supply downstream from the plant is equipped
with an automatic sampler with composite samples analyzed monthly.
The results are shown in table 15. During this reporting period, one
sample was not collected because of equipment malfunction, and one
sample was inadvertently destroyed during analysis.

Figure 7 shows the trends in gross beta activity in drinking
water from 1971 through 1984. The annual averages reported in 1984
are consistent with the patterns established in the preoperational
phase of the monitoring program and are slightly lower than levels
reported in surface water samples (figure 11).

Environmental Gamma Radiation Levels

Bulb-type Victoreen manganese-activated calcium fluoride
(CagF: Mn) thermoluminescent dosimeters (TLDs) were placed at 16
stations around the plant aear the site boundary, at the perimeter and
remote air monitors, and at 22 additional stations approximately 5
miles from the site to determine the gamma exposure rates at these
locations. The dosimeters, located within energy compensating shields
to correct for energy dependence, are placed approximately one meter
above the ground, with three TLDs at each station. They are annealed
and read with a Victorecen model 2810 TLD reader. The values are
corrected for gamma response, self-irradiation, and fading, with
individual gamma response calibrations and self-irradiation factors
determined for each TLD. The TLDs are exchanged every three months.
The quarterly gamma radiation levels determined from these TLDs are
given in table 16, which indicates that average levels at onsite
stations are approxinately 2-5 mR/quarter higher than levels at offsite
stations. This is consistent with levels reported at TVA's nonoperating
nuclear power plant construction sites where the average radiation
levels onsite are generally 2-6 mR/quarter higher than levels offsite.
The causes of these differences have not been completely isolated;
however, it is postulated that the differences are probably attrlbutable
to combinations of influences, such as natural variations in environ-
mental radiation levels, earth moving activities onsite, the mass of
concrete employed in the construction of the plant, and other uadetermined
influences.



Figure 8 compares plots of the data from the onsite or site
boundary stations with those from the offsite stations over the period
from 1976 through 1984. To reduce the variations pre.ent in the data
sets, a four-quarter moving average was constructed for ~ach set.
Figure 9 presents a trend plot of the direct radiation levels as
defined by the moving averages. The data follow the same general
trend as the raw data, but the curves are moothed considerably.

Prior to 1976, measurements werc made with less sensitive
dosimeters, and consequently the levels reported in this phase of the
preoperational monitoring program are 1-2 times the levels reported
herein. Those data are not included in this report.

Food Crops and Pou[;ry

Food crops and poultry raised in the vicinity of SQN were
sampled annually as they became available during the growing season.
During this sampling period, samples of cabbage, corn, green beans,
potatoes, tomatoes, and turnip greens were collected and analyzed for
gross beta and specific gamma-emitting radiopvclides Poultry samples
were collected and analyzed for gross beta activity and gamma-emitting
radionuclides The results are given in tables 17 through 23.
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Table 16

ENVIRONMENTAL GAMMA RADIATION LEVELS

Average External Gamma Radiation Levels at Various Distances from
Sequoyah Nuclear Plant for Egch Quarter - 1984

mR/Quarter
Distance Average External Gamma Radiation Levels®
Miles 1st rter 2nd Quarter 3rd Quarter 4th Quarter
(Feb-Apr 84) May-Ju! 84) (Aug-Oct 84) (Nov 84-Jan 85)

0-1 18.0%1.7 20.3%1.9 23.422.1 22.7%3.0
1-2 15.622.9 16.8%3.6 18.2%6.0 18.6%3.9
2-4 15.2%2.2 16.5%3.2 16.0%4.6 17.9%22.8
4-6 15.2%22.0 16.7%2.4 16.9%4.0 18.0%2.5
>6 15.321.7 16.6%1.9 16.4%3.9 17.9%2.3

Average,

0-2 miles

(Onsite) 17.122.5 18.9%3.1 21.5%4.6 21.123.%

Average,

>2 miles

(Offsite) 15.3%2.0 16.6%2.4 16.6%3.9 17.9%2.3

4Date normalized to one quarter (2190 hours)

bAll averages reported *10 (68% confidence level)



TABLE 17
RADIOACTIVITY IN CABBAGE
PCI/KG = C.037 BI/KG (WET REIGFT)

NAME OF PACILITY SEQUCYAN. cccvccccccrcononnasesennsesesesnseanses DOCKET N0, _J023274£328.ccccccccacs
LOCATION OF FACILITY _BAEILIGN.cccccccccncccaneelEbDESSE e ncccccccas REPORTING PERICD _1$88.ccececocccnsnces

TYPE AND LOWER LINIT ALL CONTROL NUMBER OF
TOTAL NUMBER oF INDICATOR LOCATIONS LGCATICH. uiIb bIGHESI_ABNUAL_ME&N. ... LCCATION NCNRCLTINE
OF ANALYSIS DETECTION® MEAN (F NAWE MEAN (F D MEAN (F) REPORTED
.-BEREQANER cnihibilsoes | casneesBBlBbswisve QISIANGE.ADE.DIBECIZON. ... BONGES ... ... BANGED. .. ..... MEASUBEEEMIS..
3ROSS 3ETA 25.890 IC0C.S5¢C 1/ 1) M wALKER FARM 3C0C.S5¢C 17 1)  2701.3¢¢C 17 1)
2 3C0C.55- 3C00.55 1.¢5 MILES Nw 3C0U.55- 2000.55 2701.3e~ 2701.'¢
GAMMA (GELI)
2
cs=137 5.000 1 VALUES <LLD S.16C 14 1)
S.16~ S.1¢
K=ol NCT ESTAB 150C.835¢ 1/ 1) # WALKER FARM 1500.83¢C 1/ 1) 1378.81¢C 17 1)
150C.23~ 1500.83 1.25 MILES NW 1500.83~ 1500.83 1378.81- 1378.81
BI-214 NOT ESTA3 1 VALUES <LLD 3.38¢ 12 1)
3,38~ 3.38
P3=214 NOT ESTAS 4.98C 1/ 1)  H wALKER FARM 4.58¢C 1 1 1 VALLES <LLC
TS 4.98 1.25 MILES Nw 458~ 4.98

st

a. Nominal Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (F).



TABLE 18
RADIOACYIVITY IN CCRN
PCI/KG = C 037 BL/KG IWET WEIGHT)

NAME OF FACILITY SEQUCIMY.c. cvececcoconccconeneacacossnansnnsense DOCKEY NOo_ 35033226328 ccncccceces "
LOCATION OF FACILITY _BAMILION. ceeeeecccccccnoeo lEOBESSEEeuecccanacaa. REPORTING PERIOD 1§88 eee ceccacens

TYPE AND LOWER LIMIT ALL CONTROL NUMBER OF
TOTAL NUMBER cF INCICATCR LOCATICNS ng.xxa._.;xy uxeugsx,guuua;-gg;. AT LOCATION NCNROUTINE
OF ANALYSIS DETECTION? MEAN (F) } MEAN (F) REPCRTEN
--CEBEQRMER .-l&&ﬂs---- canaaealBBl . cives Dlilllﬁﬁ-llﬂ-ﬁllﬁﬁllﬂl-.-..lllﬁt.---- T DN BEASUBELENIS. .
GROSS BETA $.C00 4467.33C 17 1) M WALKER FARM 4667,33( 1" 3910.00¢ 17 1)
2 4467.33= 4467.33 1.25 MILES NW 446713~ 5667 33 3910.00= 391C.0C
GAMMA (GELI)
2
k=4C NOT ESTAS 2237.29C 17 1) W MALKER FARM 2237.29C 17 1) 1918.43C 1/ 1
2237.29 2227.29 1.25 MILES Nu 2237.29~ 2237.29 1918,43= 1912.42
81214 NOT ESTAE 4.01C 1/ 1) M wALKFR FARM 4.C1C 17 1 1.60¢ 17/ 1
4.01- 4.01 1.25 MILES Nw 4.C1- 4.01 1.60+ 1.60
Fa=214 NOT ESTAB 1.84C 1/ 1) W wALKER FARM 1.84¢ 1/ 1 1.94¢ 17 1
1.84~ 1.8 1.25 MILES Nw 1.84- 1.86 1.94= 1.94

a. Nominal Lower Limit of Petection (LLD) as described in Table 3.
b. Mean and range based upon detectable measurements only.

Fraction of detectable measurements at specified locations is indicated in parentheses (F).




TABLE 19 J

RACIOACTIVITY IN GREEN EBEANS
PCI/KG = 0,037 BQ/KG (WEY REIGHT)

NAME CF FACILITY SESUCYAE. e icnceea LT Rprppa A DOCKEY %0._ 50232822380 .cccsancenas
LOCATICN OF “CIL17'..ﬂlllk!ﬂu---.--------..---.Iﬁlﬂﬁﬁiﬁﬁ-.---..---.-- REPORTING PRRIDD _1ZBS . cocavnossensccane
TYPE AND LOWER LIMIT ALL CONTROL NUMBER OF
TOTAL NUMBER CF INDICATOR LCCATIONS Lguxxgg_.x1u_uxsu:u.unuu._uu e Lccnxonbs NONRCLTINE
OF ANALYSIS DETECTION PEAN (F 3] MEAN (F) REPORTED
--2EBEQBNED PRy TE T S | LA QISIllﬁﬁ-llﬁ-ﬂllﬁﬁllﬂl.---.I‘lﬁﬁ..--- T A MEASUBEEENIS..
GROS> RETa 25.C40 G426 .88(C 1 1 H WALKER FAR 4420.881¢ 1 4451.97¢C 17 1)
2 4426.838~ 44206.88 125 MILES NU 6626 eg- “26- 4451.97= 4451.97
GAMMA (GELI)
2
K=4C NCT £STAS 1253.93¢ 1/ LD N wALKER FARM 1753.53¢ 1 1 2019.96¢( 1/ LD
1753.93= 1753.93 1.25 MILES NW 1753.53= 1753.93 2019.96= 2019.9¢
8I-214 NOT ESTAS 1.86¢( 1/ 1 H RALKER FARM 1.86¢ 1 D) 5.06¢( 17 L)
1.86~ 1.86 125 MILES Nw 1.66~ 1..‘ 5.09- S«0%
P3=214 NCY ESTA3 T8¢ 1/ M H WALKER FARM 3.19¢ 1/ 1 1.88¢ v 1
!-‘9- 3-19 125 MILES Nw 301’- .‘01’ 1.86~ 1.8%8
“w
o~
a. Nominal Lower Limit of Detection (LLD) as described in Table 3. o

b. Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses



TYPE AND LOWER LIMIT
TOTAL NUMBER CcF
OF ANALYSIS DETECTIONS
--BEBEQBNER YD .
GROSS BETA 25.C00
2
GAMMA (GELD)
2
k=40 NOT ESTAB
8I=214 NCT ESTAS
28=214 NCT ESTAR

ALL
INCICATOR LCCATICNS
MEAN (ng
pulvamme. | | Rt
384C.C7(C 1/ 1
364C.07- 3640.07

3494.79¢C 1/ 1
3494.79= 3494.79

11.50¢ 1/ n
11.50- 11.5C

1.04¢( 1/ LB
1.064- 1.04

TABLE

RADIOACTIVITY IN POTATOES

LOCATICA wllIb. bIGHESI ESNUAL BEAN, ...
NA®E MEAN (FP
R1SI1ANGE AN DIBECIION. ... BANGE ...
R™ 3640.07C 17 1

W RALKER F
1.25 MILES Nw

h WALKER FARM
1«25 MILES Nw
H WALKER FARM
1425 MILES NW
" wALKER FARM
125 MILES Nw

a. Nominal Lower Limit of Detecticn (LLD) as described in Table 3.

b. Mean and range based upon detectable measurements only.

PCI/KG = C.037 8Q/K6 (WET WEIGHT)

3640.07- 3640.07

3494.79¢C 1
3494.79= 3494.79

11.50¢ -
11.50- 11.50
1.04¢ 1

1.C4~ 1.04

1
N
"

CONTROL

LCCATION

MEAN (F)

ensB BB s ne
/ 1)

7290.13¢(

oo“!' NC. -in:}ZZlAzl-- -
REPORTING PERICO _1308.. . cccovavoancnes

NUMBER OF
NONRCUTINE
REPCRYED

BEASUBEERNIS..

7290.13= 729C.13

3391.75¢

1

3391.75~ 3391.75

5.15¢
8.15~
9.03¢
9.03=

Fraction of detectable measurements at specified locations

i)

8.15
§.03

N

is indicated in pareantheses (F).



TABLE 21
RADIOACTIVITY IN TCMATCES
PCI/KG = 0.037 BQ/KG (WET WEIGKT)

I TR DY R B oo s s o i i i i i e s i o et OCCKET NO._302327¢388cccccccccces
LOCATION OF "Cll-l7'.-“llhlﬂl-----..----------.IEIUHSEE-----..---.-. REPORTING PERICC_1334...caccccccccanes
TYPE AND LOWER LINIT ALL CONTROL NUMBER OF
TOTAL NUMBER CF INDICATOR LCCATIONS gg;.xxnu,.xxu,u;gug;x_..uu.; gg‘u e LCCATION NCNROLTINE
OF ANALYSIS DETECTION® MEAN (rgb ’? MEAN (F) REPORTED
--2EBEQBMER B SRS S | LR Hlll“-llﬁ NIEGIION----.I““ ..... o BANGE D ... MEASUBEEENIS..
GROSS BETA 25.C00 1526.32C 17 1) W wALKER Fe® 57( 177 43%E.84C 17 DY
2 1524.57= 1524.57 1.25 MILES nu 1szs.57- 152‘ 57 4348.86= 6368.34
GAMMA (GELD)
2
K=4C NCT ESTAB 2365.41C 1/ 12  # wALKER FARM 2365.41C 1/ 1) 2120.08¢C 17 1
2365.41- 236541 1.25 MILES N 2365.41~ 2385.41 2120.08- 2130.08
P8=-212 NOY ESTAB Co33C 1/ 1) H wALKER FARNM 0.33¢ 17 1) 1 VALLES <LLE
Co33~ 0.33 1.25 MILES Nu L33- C.33

2. Nominal Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (F).

6t



TABLE 22
RADIOACTIVITY IN TJURNIP GREENS
PCI/KG = C.037 BG/KG (WET WEIGHT)

BARE DR PR ILIT T REBUREIE . cscanns s s s et e el arey.  DOCEEY N0, She¥RT 008 .
LOCATICN OF FACILITY_ _BOBILICH..ccccccccccccncee lEbBESSBE.ccenecccaaee REPORTING PERICD 1938, cccuccnccncoce

TYPE AND LOWER LIMIT ALL CONTROL NUMBER OF
TOTAL NUMSER oF INCICATCR L CCATIONS ;gggx;n.,gxxu_nxgggax dhiudy Hean LCCATION NCNRCUTINE
OF ANALYSIS DETECTION® MEAN (F)* } MERN (F) REPORTED

--EEBEQBEER eelbbBleenr coceee BONEE.on... stxlﬂﬁf-‘l‘-ﬂllﬁ‘ll9'.----.‘.“----- ---BANGE' _______  MEASUBERENIS..
GROSS BETA 25.C00 4725.03¢ i/ 1B M WALKER Faam 4725.C3 1 7395.17¢ 17 i3 -
2 4725.03~ 4725.03 125 MILES NN 47¢5.C 3' ‘723 23 7395.17= 7395.17
Gamma (SELIY
2
K=ol NCY ESTAR 1873.76¢ 1/ 1 H WALKER FARM 1973.76¢ 1 LB 2975.16¢( 1/ 1
1973.76~ 1973.7¢ 1425 MILES NW 1973.76= 1973, 76 2979.16~ 2975.1¢
31-214 NOY ESTAB 1 VALUES <LLD 12.71¢ 1 LB
12.71~ 12.71
28-214 NCT E5TaAB 1 VALUJES <LLO S.11¢ 1 n
S.11- S.11
PE=-212 NOT ESTAR 6.C3¢ 1/ n H WALKER FARM 6.C3¢( 17 LD Fa94( 1 "
€.C3~ 0.C3 1.25 MILES Nw 6.C3~ 6.03 P94~ G.94
BE~-7 NCTY ESTASB 85.31¢ 17 ) " WALKER FARM 85.31¢ 1 n 16486.42¢ 1/ "
85.31- §5.31 125 MILES Nu 85.31~ 85.31 146,42~ 146,42
AC-228 NOT ESTAS S.33¢ 1/ 1 M WALKER FAR™ $.33¢ ¥ iR 1 VALUES <LLC
533~ 5633 125 MILES Nu 33" S.33

a. Nominal Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and - nge based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (F).



TABLE 27
RADIOACTIVITY IN POULTRY
PCI/KG =~ 0,037 8Q/K5 (WET WEIGHT)

NARE OF PREILITY . SEBNEEAN . . cvvsrneos svisssasssusenssnssssnnanens DOCEET M0 SEARRadRh . covcannces
LOCATION OF FACILITY _BABMILIOY e cccccccacee ERNESSE e e ccanaan REPORTING PERICD_J128B8..ccnconncncssnae

TYPE AND LOWER LIM.T ALL CONTROL AUM3ER COF
TOTAL NUMBER CF INGICATCR LCCATICNS LGCATION. .ng,g;ﬁugu,nwu_un E LOCATIONS NCNROUTINE
OF ARALYSIS  DETECTION? MEAN (F)P ) MEAN (F) REPORTEL

--BEEBEQBNER sl ovee sensrerliiilen s UISI‘U“-‘.‘ allﬁﬁllnﬂ.---.ulﬁ‘----- -eaBANGE Y . ...  BEASUBEEENIS..
GROSS BETA 25.000 3991.96¢( 1/ N " WALKER? FARM 3991.66¢( n 4727.38¢ 17/ LB
2 3§91.96~ 39%1.56 1.25 MILES N 3991 §6- '991 96 4727.38- 4T727.3¢
GAmMa (GELD)
2
K=«( NOT ESTAR 1489,.26¢( 1/ n " RWALKER FARM 1889.26( 1 ) 1934.35¢ 1/ LB}
8I=214 NCT ESTAB 8.04¢ 1/ n H WALKER FARM B.C4C 1/ n 1 VALUES <LLC
E.04- 8.04 1.25 MILES Nw B.C6~ 8.064
P3=214 NOT ESTAB §.21¢ 1/ 1 H RALKER FARM §.21¢ 1/ n 1 VALUES <LLC
S21- v.21 1.25 MILES Nw S.21~ 9.21
TL=203 NCT ESTAR C.81¢ 1/ b B M WALKER FARM Ce91¢ 1/ 1 1 VALLES <LLC
Cab1- 0.51 1.25 MILES Nm» Ce$1~ .91

a. Nominal lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (F).
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Resevvoir Monitoriug

Samples are collected from the Tennessee River as detailed
in table 24. Samples collected tor radiological analysis include
water and Asiatic clams from three of these cross sections, sediment
from four cross sections, and fish from three contiguous reservoirs.
The locations of these cross sections are shown on the accompanying
map (figure 10) and conform to sediment ranges established and surveyed
by TVA.

Water

Water samples were collected automatically by sequeniial
type sampling devices at three cross sections and composite samples
analyzed monthly for gross alpha and beta activity and gamma-emitting
radionuclides. Further composites were made quarterly for strontium
and tritium analyses. Results are displayed in table 25. Figure 11
presen:s a plot of the gross beta activity in surface water from 1971
through 1984. Indicator stations are those located downstream from
the plant and controls are located upstream. The levels reported are
consistent with gross beta levels measured in surface water samples
taken from the Tennessee River in preoperational menitoring programs
conducted by TVA at other sites. During this reporting period, one
monthly sample was not collected because of equipment problems.

Fish

Radiological monitoring for fish was accomplished by analyses
of composite samples of adult fish taken semiannually from each of
three contiguous reservoirs--Watts Bar, Chickamauga, and Nickajack.

No permanent sampling stations have been established within each
reservoir; this reflects the movement of fish species within reservoirs
as determined by TVA data from the Browns Ferry Nuclear Plant preopera-
tional monitoring program. Three species, white crappie, channel
catfish, and smallmouth buffalo, are collected representing both
commercial and game species. Sufficient fish are collected in each
reservoir to yield 250 or 300 grams oven-dry weight for analytical
purposes. All samples are analyzed for gross alpha and gross beta
activity, for gamma-emitting radionuclides, and for strontium content.
Results are given in tables 26 through 29.

Sediment

Sediment samples were collected semiannually from dredge
hauls made for bottom fauna. Gamma, gross alpha, and gross beta
activity and %9Sr and %°Sr content were determined in samples collected
from points in four cross sections. Each sample was a composite
obtained by combining equal volumes of sediment from each of three
dredge hauls at a point in the cross section. Results are given in
table 30. One sample was not taken because of flood conditions.




In addition to the sampling described above, shoreline
sediment samples were collected at three recreat ~n-use .reas (two
downstream from the plant and one upstream) in the vicinity of SQN.
Samples were taken in May and November and analyzed for ross alpha,
gross beta, gamma-emitting radionuclides, ®%Sr, and %°Sr. Results are
given in table 31.

Asiatic Clams

Samples of Asiatic clams were collected semiannually with a
Ponar dredge from three stations and analyzed for gross algha, gross
beta, and gamma-emitting radionuclides. In addition, the ®%Sr and
OSr content was determined in the shells. Results are given in
tables 32 and 33.



SAMPLING SCHEDULE - RESERVIOR MONITORING

Table 24

Biological Samples

Tennessee River Benthic Shoreline
(Mile) Fauna Sediment Sediment

472.8 X

473.2

477.5

478.3

480.8 X X

483.4 X X

485.2 (Contrel)

496.5 (Control) X X

497.0 (Control)

47

Water Samples

Automatic Sampler

b

Automatic Sa-plcrb

Automatic Sampler

UFish samples are taken from Watts Bar, Chickamauga, and Nickajack Reservoirs.

bCo-posite sample analyzed monthly.

b



a.
b.

TYPE aND
TOTAL NJMBER
3% ANALYSIS

--CEEERRNCY
53085 ALPHA
38
53085 BETA
38
GaMMa (GEL1)
3a
=40

Bl=21%
P3=214
P3=212

3R 89

12
33 99

12
TRITIuwm

12

NAMg OF FACTLITY_SCIJOYAM _
LOCATION ©® FACILITY__WAMILTON __

LOWeR LIMIT
OF
serzcrioN
% ) —
£+000

2.5300

NOT eSTAS
NOT £ 3743
NOT e3TAS
NCT ¢ 5TAS
lu.COO
<000

33u.000

TABLE 25

ANDIJACTIVITY IN SURFACE WATER TOTAL

PCI/L = 0,037 BQ/L

DOCKETY NO. -

aLL
INDICATOR LOC}Y!O‘S
QZAN (F
SRR | | . SR
26 JALUES CLLD
ANALYSIS PERFIRWED

2.38¢ 20/ 28)
2.5" 0.55
10.39¢ 17 26)

1039~ 1).38

6.28( 187 28)
Dedl~ 35455

5.31¢ 8/ 26)
Oed 3~ 27 %6

1.93¢ 137 2%)
0e20~ Je7H

8 JALUES <LLD
ANALYSIS PIREDRAVED
® YALUES CL.D
353.12¢ 8)

L3 LT Y X

A/
32452

RRIIIRE TR ceciiomivioiy bre Speris
LOCTION WIIN HIGHEST ANNUAL MIA
NAWME MTAN (F)
JISTANCT _SND DIRECYION ___ _34NS
TRY 483.% 3.05¢ 74
230 4.55
TRM 483,46 10,39¢ 1/
1039~ 1039
TIm &a73,2 10.35¢ 8/
leS6~ 38.56
TRM™ 473.2 Re681¢ &/
Det3- 27438
TIM 483.4 1856t 6/
0355~ 3.21
TRM 473,2 360,230 27
336.10~- 392,52

Nominal Lower Limit of Detection (LLD) as described in table 3.
Mean and range based upon detectable measurements onlv.

REPOPTING 2ERIOCD 1368

-

15

1%
13
13

13

“)

"ONTROL

LICATIOYS

MEAN ¢
34NGC e
12 VALJES <Ll

L 74
.64

Je16¢
2959~

12)

12 VALUES <LLD

24771 &/
Ded - 5«50
12 VALUES <LLD

12)

1.10¢ 3 32
0e77~ 1.28

4 VALUES <LLD

2e221
2.22- 2422
160.15¢ 1/
360.15- 360,1%

1/ 4)

4)

NUMBER OF
NONROUTINE
REPORTED

MEASUILMENIS

Fraction of detectable measurements at specified locations is indicated in purentheses (F).




TABLE 2¢
RADIOACTIVITY IN WHITE CRAPPIE (FLESK)
PCI/G = C.O37 B8Q/G (CRY WEIGFT)

BIRE OF FBCILIVI _BEBNRR AL . oo vo ovnunowe wive sinsweeemaie sl h b DOCKEY 40+ 30232243280 .conconenns
LOCATION OF FACILITVY _HEBILICY. cceccccccccncceelEMBEdsEEcecccancaaaa- REPORTING PERICO_J2B8..ccccvccnconsones

TYPE AND LOWER LIMIT aLt CONTROL NUMBER OF
TOTAL NUMBER CF INCICATOR Locnxous ;nuugg,.un ;;guu,nugu g;u- Y LCCATIONS NCNROUTINE
CF ANALYSIS DETECTION® MEAN (F) )b mean (F) P REPORTEC

--05BEQ3NEQ Y (152 NAGSS ----.-.Bllﬁt-----.- ﬂx:lllﬁi-lbi-ﬁllsﬁllﬁh...-.PAIGE--..- ceeBOYGELD e MEESUBEYENIS..
GROSS ALPHaA C.100 C.te( 3 ) CrICKAMALGA RES «17¢ <) 0.22¢ 1/ 2)
[ Celt- G.21 TRFr 471-53C 0 17~ C 177 C.22- C.22
GROSS B3ETaA 2.100 3C.23¢ &/ &) NICKAJACK RES 32.35¢ 2/ 2) 26.92¢ 2/ Z2)
s 18.89- 40.82 TRV 425=47 23.88~ “0.82 15.8¢~ 37.97
GAMMA (GELI)
¢
CS=157 0.C¢0 C.C7¢ &/ &) NICKAJBCK RES 0.C7¢ 2/ 2) Ca12¢ el 2)
Ce06~ 000! TR¥ ‘25-‘71 0.(’- 3.05 0013’ Co13
k=40 NCT ESTAS 15.48¢ &/ &) NICKAJACK RES 16.59%¢ 2/ 2) 13.0&¢ 2/ 2)
11.88~ 17.¢C TRF 425-471 15.58~ 17.60 9.87- 1¢.29
8l=214 0.C20 Ce31¢ 2/ &) CrICKAMAUGA RES 0.24¢ 1 2) C.24at 1/ 2)
Ce2d- O.34 TR™ &471-53C Oulb- 0.34 Qe2b- Ca24
PB=214 NCT ESTAaB Ca24( 2/ &) CHICKAMAUGA RES 0.33¢ 1/ 2) 0.21¢ 1/ 2)
Celb- 0.33 TRF &471-53C 033~ 0.33 0.21- C.21
S] 39 0.50C & VALUES <LLD 2 vaiLLes <Lil
8 ANALYSIS PERFORMED
SR 90 0.100 C.13¢ 17 «) NICKAJACK RES Ce13( 1/ 2) 2 VALLES <LLC
é Cal3- 0.13 TRM 425=-471 0.13~ 0.13

a. Nominal Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (F).
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TABLE 27
RADICACTIVITY IN CHANNEL CAYFISHM (FLESHW)
¢C.76 = C.037 8C/G (CRY WEIGKT)

SARE SF FACILIVY. BREEEEAN. . cccrsonncrenmeosonssnsnnnnvivscmesnes DOCAEY N8 S0CRRERRRE v asnnsen v
LOCATICN OF PACILITY  _BOBILICN. .o cccccnerea lERNESSEE. ceceeccacane REPORTING PERICD 31888 . .ccconencccocea-

TYPE anND LOWER LIMIY ALL CONTROL NUMBER OF B
TOTAL NUMBER oF INCICATOR LOCATIONS LQCAIION 43I0 blatESI_AaNUAL MEAN. ... LOCATION NCARCUTINE
OF ANALYSIS JETECYIOND MEAN (Fg NANE MEAN (F) ¥ MEAN (F) REPORTED

__PEBEOBMER o ofiebdiooe oo BANGE.oooe.. GES1ANGE.ADE_QIBECIIQN. .. - BANGED... o BANGE........  MEASUBSEEMNIS..
GRGCSS ALPHA 0.100 C.18¢ ed “) NICKAJACK RES 0.21¢ 1/ Q) C.t16¢ 1/ 2)
¢ Cale~ Ce21 TANM &25=~47 Ceill~ Q.21 O.108~ Cee
GROSS BETA 0.100 21.95¢( &/ &) NICKAJACK RES 25.70¢ 2/ 2) 21.11¢ 2/ 2)
[ 13.2%~ 16,07 TRM L25=471 16.75~ 34a07 11.835- 3C.58
GaAMMA (GELD)
cs=137 g.020C C.Cs8¢ &r &) CrICKArMAUGA RES C.C6¢ 2/ 2) C.04¢ 27/ 2)
C.CS~ C.C8 TRP &71=S3C Oocs- 0.08 3.06' C.04
L) NCT ESTAS 13.7% &/ 4) NICKAJBCK RES 15.43¢ 2/ 2) 10.52¢ el 2)
11.78~ 1771 TRF 42547 12,55~ 17.91 P75~ 13.2¢8
31-214 0.Cc0 C.C00¢ 3/ %) CrICKAPALUGA RES C.L8¢( 17 2) C.03¢ 27 2)
Ce03~ 0.08 TR¥ 471=53C O.C8~ 0.08 0.02~ C.04
PA~214 NOT ESTAR CeCht b ¥ 4) CHICKAMAUGA RES Cel5¢C 17 2) 0.04¢ 2/ 2)
C.C" J.CS TRF &471=53C C.CS' 0.05 0.02- C.DO
TL=20% NCT ESTAS C.C0¢ 1/ L) NICKAJECK RES 0.COC 17/ 2) 2 VALUES «<LiLC
o 0.C0 TRY &LiS5=47" G.CC‘ 0.03
M =22 NCY Z3Ta3 & VALUES <iLe 0.01¢ 17 2)
0.01' C.01
s8R 49 0.530 & VALUES <LLC 2 VALUES <LLD
s ANALYSIS PEPFORMED
se 9C 0.130 4 VALUES <LLD 2 VALUES <LLC
é ANALYSIS PERFORMED

a. Kominal Lower Limit of Detection (LLD) as described in Table 3.

b. Mean and range based upon detectab’ meszsurements only. Fraction of detectable veasurements at specified locations is indicated in narentheses (F).



TABLE 28
RADIOACTIVITY IN SPALLMOUTH BLFFALC (FLESH)
PCI/G = C.037 BL/G (CPY WEIGHRT)

NAME OF FACTLITY SEBMOYEEe oo cccccccccccceesnaesaanssnnenenaenae DOCKET NO. 2023276388 ceccnncnnan
LOCATICON OF FACILITY _BANILION. ccecccccccccneaeaaBBBESSEEac. caunenea-. REPCORTING PERICD_1388.cccccccccecccnnsn

TYPE AND LOWER LINIT ALl CONTEOL NUMBER OF
TOTAL NUMSER CF INCICATOR LOCATIONS LGCAIZON. w3l CIGHEST +bbUAL. 258 .. LCCATION NCNROUTINE
OF ANALYSIS DETECTION? mean (F)° NAFE MEAN (F) D MEAN (F) REPCRTED

--EEEEQBYER gy (04 SRS | | |~ Dl Rlﬁltlﬁi-lli-ﬂiltﬁllﬂh...-.ﬁllﬁi.ﬁ--. .--lllﬁﬁ)l------- MEASUBEEEMIS..
5R05S ALPHA 0.103 To2CC 27 &) CHICKAPAUGA RES 0.22¢ 1/ 0.17¢C 17 2
& Cotls= G.22 TRY &71-53C Q.22 Ce2 0.17- 0.17
GROSS BETA 0.160 15.50C &/ &) NICKAJACK ki§ 20.63¢ 2/ 2) 28.91C &t )
s 11,06~ 23,67 TRY 425-471 20.46=  20.81 25.75=  3C.26
GAMME (GELI)
s
cs=137 0.C20 C.08( &/ &) CRICKAMAUGA RES G86¢ 2¢ B D.18¢ 27 )
C.06~ 3.C7 TRY 471=53C I 0,07 3.05- ¢ 30
- K=4C NCT ESTAS 12.22C &/ &)  WNICKAJACK PES 13.26¢C 24 2 12.87¢ 24 )
9-2'- 17-’2 TRM 625-‘7' 9.21' 17. 352 12.2(}' 13-15
E1-214 0.020 C.07¢C 3/ &) NICKAJACK RES 2.69¢ 17 2) C.08¢C 17 )
C-C" ‘Joc’ TR» 625'671 5.(9' 3009 C.C%‘ 0.00
Pa=214 NUT ESTAS C.08C 3/ &) CHICKAMAUGA RES 0.C7¢ 27 ) 0.05¢ 1/ 2)
C.04~ 0.09 TRY 471-53C CeCé~ 0.09 0.05- 0.25
pa=-212 NCT ESTAS €C.C0C 1/ &) CrICKAPAUGA RES 0.C3¢C 1/ ) C.01C 27 2
.00 2.CC TRF 471=53C C.CO- 0.00 0.00= €.01
SR &¢ 0.500 & VALUES <LLC 2 VALLES <LLC
¢ ANALYSIS PERFORMED
SR 9C 0.1C2 & VALUES <LLD e VALUSS <iLL
¢ ANALYSIS PERFORMED

Nominal Lower Limit of Detectiom (LLD) as descrived in Table 3.

b sed upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (F).

b. Mean and range ba

1S



TABLE 29

RADIOACTIVITY IN SPALLMOUTH BUFFALC (wHOLE)
PCI/C = C.037 BC/G (CRY wEIGPrT)

HINE B DR RN BRI o i s B A R I A QCCRETY N0, _302327¢d20..ccccccccesn
LOCATION OF FACILITY _BOBILIGY..ccceccccccecaaalEBBEISEE e ncnaaea. REFORTING PERICO_3388..coccccnons conms

w
~
TYPE AND LOWER LIMIT ALL CONTHECL NUMBER OF
TOTAL NUMBER cF INCICATOR LCCATICNS Lg;.113._y;xn-gxaag;x-gguu.;,gggu, = LCCATIONS NCNRCLTINE
OF ANALYSIS CETECTION? . MEAN (F 38 MEAK ()P REPORTED
--2EEEQBEER P R T 4 S ﬂtillhﬁt-l&ﬁ.ﬁblEEXlﬂl...--Eliﬁi--..- ---IABGE----.-.-- MEASUBSEENIS. .
GROSS ALPHA 0.10C Ca17¢ 1 @) MNICKAJAC 17¢ 2) VALLES «<LLC
¢ Col?= 0.17 TR i2‘-&11 0.17- C 17
GROSS BETA 0.100 16.83¢ &/ &) CrICRAPAUGA RES 17.14¢ 2/ 2) 17.465¢C 21/ 2)
¢ 12.83~ 2G.19 TRV &471-52C 16.¢3~ 17.63 12.25- 17.6¢
GAMMA (GELID) E
s
Cs=137 0.020 0.05¢ 17/ &) CrICKAFPAUGSA RES 0.C5¢ 1" 2) 0.05¢ 2/ 2)
CelS5~ 0.C5 TRF &71=-53C 0.C5~- C.08 C.03~ C.Cé&
v =ol NOT ESTa8 7.57¢ &l ) CrICKAMAUGA RES 7.84¢( 27 2) 3.05¢ 27 2)
CLbhb~ 5.13 TRM &71-53C Tali= 7.96 T.95~ 2.15
8I-2146 0.020 C04¢ 37 4) CrICKRAMAUGA RES C.CS5¢C 1 <) J.04¢ 1/ 2)
Cel3~ 0.C5 TRF &471-53C 0.C5- C.05 Celi~ Ca04
P3=214 NOCT ESTAB C.08¢ 37 4) CRICKAMAUGA RES C.Co( 1 2) 0.03¢ 2/ 2)
0.C3- Ce.C8 TRP 471-53C C.C6~ 0.06 0.02~ C.03
pe=212 NOTY =£5Tad C.C0¢ 2/ &) NICKAJACK RES 0.CO( 1/ 2) C.01¢ 17 2)
C«Ci= 9.LC TR K25=-471 O.CO~ 0.00 c.01~ €.01
SR 8% 0.500 C.67¢C 21/ %) NICKAJACK RES Ca?2¢ 1 2) 2 VALUES <LLT .
¢ Cebl= Ce?73 TRE &25=4T71 Ce?3- 0.73
sk %C 0.100 8¢ 1/ «) NICKARJBCK RES 0.13¢ 1/ 2) e16¢ 17 2)
é C.18~ O.18 TR~ ‘25-‘71 Qetld~- C.‘lB 0.16- C-'é

a. Nomina! Lower Limit of Detection (LLD) as described in Table 3. '
b. Mean and range based upon detectahble measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (F).



TABLE 30
RADIOACTIVITY IN SECIMENTY
PCI/G = 0.037 8C/6 (ORY WEIGHT)

BANE CF PREIR SV BEEREERE . . s st et ettt atenw | DOCREY W0 S0 E s s an e
LOCATION OF FACILITY  _BABILIGY . cceecccccococcoce EUBESSEE. cccecccccaee REPORTING PERICD_1988..ccccccncccacnes

TYRPE AND LOWER LIMNIY ALL CONTRCL NUMBER OF
TOTAL NUMBER cF INCICATOR LOCATIONS  4QCATION-#316.tl4besI-AanusL Easy .\ . LCCATION NCNROLTINE
OF ANALYSIS CETECTION® MEAN (F ‘ MEAN (ﬁ} REPCRYED

--EE8E03EER SO 7Y V) SOSRS—— | | | S A—— 9‘51"“-‘.‘ ﬂllﬁﬁlxnb-.---ﬂlUii---.- caeBBNEE e  UESIMBEERENIS..
SROSS aLPma J.350 2.22¢ e/ &) TR™ 4BC.852 «€5¢ 2) J.bhat 1/ »
7 1.12- 5.5C ‘ 79~ 3 S¢ J.42- b P
GROS3S 3:Ta 9.702 37.58¢ e/ 6) TRP 4B8C.92 40.55¢ 2/ 2) 40.95¢ 1/ 1
7 3¢.53~ b2.7¢ 39.13~ 42.7% 40,95~ 4C.95
cAMME (GELD)
7
Co~¢l 0.C10 Ce29¢ 4/ 2) TRM 48C.32 0.27¢ rad <) 1 VALLES <LLC
Cel?7- J.41 033~ Sebt
c5=-137 0.C20 1.51¢ é/ 2) TRP 472.8C 2.23¢ 2/ 2) 1650 1/ LR
€.10- 2.6 1.83~ é.83 145~ 1e45
K=ol NCT ESTAB 14,830 &/ 8) TRY 4B83.4 15.59¢ 2/ 2) 14.75¢ 1/ B
13.28~ 10.6¢ 14.56~ 16.62 14.73~ 14.73
8l-214 0.C20 1.60¢( e/ 8) TRP 43C.8%2 1.£0¢ 2/ 2) 1.89¢ 17 1
Talb~ ieS% 1.21- 2439 1.89~- 1.8%
81-212 0«10 1.84¢ 3 8) TRF &438C.82 1.74¢C 2/ é) 1 VALLES <Ll
1.56~ 1.89 59~ 1.89
PE~i1e NCT ESTAR 1.75¢ £/ o) TRr $2C.82 ceCO0( 2/ 2) 1.75¢C 1 1
1.21- 287 1.34~ 2.67 175" 1.75
PR=212 NOT c5TaB 1.46¢ 6/ o) TR 48C.32 1e¢5¢( 2/ <) 1.55¢ 1/ 1
1.21~ 1.54 1.306~ 1.94 1.55~ 1.55
RA~Z:2 NCT ESTAB 1.17%¢ 2/ e) TRr 48C.82 1.21¢ 1 2) 1 VALLES <LLC
114~ 1.21 1.21- 1.21
RA=Zle NCT ESTAB 1.68¢ 1/ 8) TRr «8(C.82 1.€66¢( 1/ 2) 1 VALLES <LLC
166~ 1.66 1.66~ 1.65%
Ta=:.8¢ C.C20 Caa9¢ e/ 8) TRrF 4EC.82 0.53¢C 2/ 2) 0.39¢ 1/ 1
Ce35~ C.80 Jabo~ G.50 0.39- .39
4l=eld 0.Ce0 Te61¢ &/ &) TRF 4al.6 1.50¢ 2! 2) T.45¢ v M
1.264~ 1.51 1.48~ 1.51 1.48~- 1.45
SR 3§ 1.500 € VALUES <LLO 1 VALUES «<LLC
? BNALYSIS PERFORMED
SR S< 0.300 € VALLES <LLO 1 VALLES <LLC
? ANALYSIS PERFORMED

€S

s. Nominal Lower Limit of Detection (LLD) as described in Table 3.

». Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (F).



TABLE 31 .
RACIOACTIVITY IN SHORE LINE SEQIMENT
PCI/G = 0.037 8C/G (CRY WEIGKHT)

LocaTICN OF "CIL"'..U‘llklﬂl--.-.---.---..-..-I‘”‘S’ﬁt-----...-.--. REPORTING PERICO 3984 oo e
TYPE ANG LOWER LIMIT ALL CONTROL NUMBER OF
TOTAL NUABER cF INCICATOR LCCATIONS LOCATIQu.WITH EIGHEST. ANNUML 2EAY,. .. LCCATICNS NCNROUTINE
OF ANALYSIS CETECTION' MEAN (g) NAME MEAN (%) MEAN (F) REPORTED
--BEBEQRBED e T T N — L, X QISIANCE_AML_QIBECIION. ... BANGE ___. ---B8NGE ... _  MEASUBERENIS..
GROST aLPHaA NOT ESTAS C.61¢ &/ 4) GCLD PCINT J.48¢ 2/ e) CeP6( 2/ 2)
-] 1.25- 255 TRF 478 3.4~ 3.5% 2.83~ 3.1C
GROSS BETa 0.700 T4.34¢ &/ 4) GCLD PCINT 16.C03¢ 27 2) 22.85¢ 2/ 2)
[ ¢. 50~ 25.75 TRP 478 6,30~ 25.75 21.64~ 24.0¢
GAMMA (GELD)
é
Co-¢0 0.Cc10 C.C4t 1/ &) GCLD PCINT OuCéc 1/ 2) 2 VALLES <LLC
CeCé~ 0.0 TRF 478 O.Cs- 0.04
Cs=-137 0.C22 C.07¢ 37/ &) GCLD PCINTY CeC7¢ 1 2) 0.15¢ 2/ 2)
C.03~ Oo'c TR¥ 478 0.C7~ Q.07 0.32~ C.29
K=4C NCT ES5Tas 4.83¢C ./ ) GCLD PCINT 8.20¢ 27/ 2) 6.97¢ ra4 2)
2e29= 7.55% TR¥ 478 b 87~ 7.53 8,69~ 7.25
8I-214 0.C20 Ce.89¢ &/ &) GCLD PCINT 1.01¢ 2/ 2) Q.98¢ 2/ 2)
CebS5~ 1.07 TRr 472 055~ 1.07 C.806~ 1.10
ar-212 0.132 1.06¢( &/ &) GCLD PCINT 1.46¢ 27 2) 1.34¢ 2/ 2)
CoS3~ Te54 TEM 478 1.39~ 1.54 126~ 1.42
Pa=~214 NCT ESTASB Ce®7¢C &/ 4) SCLD PCINY T.C8¢ 2/ <) 1.08¢ 2/ 2)
Ce?3~ 1.17 TRV 4T7E 1.0~ 1.17 .97~ 1.18%
P8=212 0.C20 Ca¥3¢ &7 &) GCLD PCINT 1.20¢ 2/ 2) 1.20¢ 2/ 2)
CebS~ 1.33 TRF 478 1.28~ 1.33 1.08~ 1.32
RA-226 NCT ESTAS C.89¢ &/ &) GCLD PCINY 1.C1¢ 2/ ) 0.98¢ 2/ 2)
C.e5~ 1.C? TRV 478 095~ 1.07 0.86~ 1.1C
Ra=-223 NCT ESTASB & VALUES <Ll 0.39¢ 1/ 2)
039~ €C.39
RA=224 NCT ESTaAR 1.09¢ 3/ &) GCLD PCINT 1.28¢ 27 é) 1.31¢ 2/ 2)
CeS1- 1.52 TRF 478 Tecé~ 1.52 113~ T.4%
BE~7 0.C20 C.18¢ V/ &) HARRISCN FLATS Ce138( 1/ 2) 2 VALLES <LLC
Ce18~- Oet8 TRy 477 0.18~ 0.18
T -208 0.C20 C.32¢ &/ &) GCLD PCINTY Oaddg 2/ 2) 0.60¢ 2/ 2)
Cel6- O.47 TRF 478 Qebi~ 0.47 0.36~ C.é4
A -228 0.Cé0 Ce¥5¢ &/ 4) GCLD PCINTY 1.20¢ 2/ 2) 1.23¢ 2/ 2)
Cob?7- 134 TRV 478 1.5~ 1.54 Te13- 1.33
PA=234m NCY ESTA3 é65¢( r¥s &) HARRISCN FLATS 2.50¢ 1 2) 2.08¢ 1 2)
2ebt- Z.9C TRr 477 2.50~- 2.90 2.08~ 2.08
SR 8§ 1.500 & VALJUES <L 2 VALLES <LLC
¢ ANALYSIS PERFORMED
SR %C 0.300 & VALUES <LLOD 2 VALUES <LLO
é ANALYSIS PERFORMED

a. Nominal Lower Limit of Detection (LLD) as described in Table 3.

b.

Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (F).

vs



TadLe 32
RADIQACTIVITY IN CLAM FLESH
PCI/G = 0.037 3G/G (ORY wEIGHT)

T R R R g T e iy et e TN [0 SABETIS SIS STt L= O 11 DOCKEY Nl S3528lcddhuccccnnnmana
LOCATION OF FACTLITY  BABIEION. o nconcccono BB SEE. . cenarasenns REPORTING PERICD_I388..ccevonornsenses

TYPE AND LOWER LIMIT aLL CONTFGL NUMRER OF
TOTAL NUMBER CF INCICATOR LOCATICNS QLUCeIIQN. 82lB blGUESI AbLUAL R85 LoCarrons NCNROUTINE
OF ANALYSIS CETECTION? MEAN (F) NaME MEAN (‘).b MEAN (F) REPORTYED

JREBEQRBED o SbhBleoon coeoo-o380GE.R . ... GIATONCE-GNC.GIBECIANYN.....BduEE D .. oo BABGE N ...... MESSUBEEENIS..
GROSS ALPHA 0.100 C.e7¢C &/ %) TR» 48C.8¢ C.73¢ 2/ &) Jea?t il 2)
] Cali~- 1.15 Jeco~ 115 Jalo= Cebd
GROSS BETA 0.130 s.7C( “r &) TRe 48C.32 12.02¢ 2/ ¢) Set6¢ 2 23
[ !o"- 15.69 .30~ 15.0% 2elb~ L L
GAMMA (GELD)
[
Co=-60C C.030 C.21¢ 17/ &) Th* 480.32 De21¢ 17 o) 2 VALL:ES <L.E
C.21’ 0.21 0021- Ueél
cs=-137 0.080 C.30¢ 1/ &) TR 4BC.32 Ge20¢ 1/ <) 2 VALLES <LLi
Q.3C~ 0.350 30~ Oe 3J
K=40 NCT E£STAB 3.43¢ 2/ &) TRP 4B8C.82 5.C7¢ 17/ 2) S.0%¢ 17 2)
e3> 5.7 5.:7- S.C7 5.09= S.06
8I=-214 NOT ESTag 1.66¢ 3/ 4) TR¥ <8C.82 2e50( 1 2) B.55¢ 27 2)
C.SO‘ rrs-1) 2050- c.%0 Ced5™ Ce35
PB~214 NOT ESTAS 1.33¢ &/ &) TR w2Ces2 1.47¢ 2/ 2) 0.80¢ ¢l <)
C.18- ebb G2t~ 24064 Q.37 1.24
PB-212 NCT ESTAS Ce25¢C 2! &) TR™ 4B8C.8¢2 0.25¢ 2/ 2) vel13( 17/ 2)
Ce¥t- Ue39 Ot~ Qa.3y Cetd= 013
TL=2J8 NCT ESTAB Catet 1/ 4) TRM 4B8C.382 Uelel 1/ 2) Je26¢ F¥ | Z)
c.‘b" Vel6 Qel16~- 0.‘0 Qe04~ Ce05
AC=278 NCT E3TAB C.23¢ 1/ 4) TRF 482.4 Ce23¢ 1/ <) 2 VALUES <LLT
C-Zi' 0.2’ 0.25- ;-&5

a. Nominal Lower Limit of Detection (LLD) as described in Table 3.
5. Mean and range based upon detectable measurements omly. Fraction of detectable measurements at specified locations is indicated in parentheses (P).

113



TABLE 33
RADIOACTIVITY In CLAM SHELL
PC1/G = 0.037 BQ/6 (ORY WEIGNT)

NAME OF "CXLx"-5“"“l.u.-O.---.-------..---.-----------.-.---. WCCKRET ~u'-:g::zz‘:aé--------..-. :
LOCATICN OF FACILITY _BABILIEN..ccncccccccacccaae lEBBESSEE e ccccns REFORTING PERICD _J888. v nncacnccacn
TYPE anD LOWER LIMITY ALL CONTROL NLMBER OF
TOTAL NUMBER oF INCICATOR LCCATIONS LQCATION W3IU_BIGUEST_ EoNUAL_NE85_ . LCCATIONS NON®OUTINE
OF ANALYSIS DETECTION® MEAN (F b NAMZ MEan (F‘$ MEAN (‘gb REPCRTIED
--EEBEQBNER coSbbBacns e BONBE . USTANCE.AOC.GIBECTIOb. . BANRE. ... L 5AMGE ...  MEASUREEENIS..
GROSS ALPHA 0.700 4 VALUES <LLD Da91¢ <l 2)
¢ Ja70" Cass
GROSS BETA 0.700 3.93¢ “/ &) TRY 48(C.82 L2 2/ Z) Seaal 2/ 2)
[} 3.51- “.7y Jelb~ Lo79 3e2¢" J.08
GAMMA (GELD)
6
co-60 0.010 C.02¢ et &) TRr 48C.8¢ DeC2¢ er <) Jedid( 2/ )
C.C2- Q.QZ JeCi~ UeD2 JeO1= C.JZ
CS=137 0.C20 C.02¢ 1/ &) TRM 480.82 Uec et 17 <) Caoidl 17 2)
C.02~ Jevd 0. 2= Jele Qo= Ve lde
K=%0 NCT ESTAs De17¢ 37 <) TR 43C.82 Ce22¢ ¢/ <) Je2dd 2F 2)
C.10- 0.22 Cuat?- Decd Cadi= veldl
MN=54 C.C10 €.02¢ 2! &) TR¥» 48C.82 0.C2¢ 2/ 2) 2 VALUES <LLC
C.01~ 0.C2 0.C1~ 0.02
8I=-214 C.C50 C.12¢ ol “) TRM 48{.82 0.17¢ 2/ 2) 0e.22¢ 2/ 2)
Calb- J.21 0.13- 0.21 C.18~ C.27
81-212 0.100 Ce18( 1 4) TAr 4BC.E2 J.18¢ 1/ 2) 0.23¢ 27 2)
C.18~ C.18 0.18~ 0.18 0.22- C.25
P3=-214 0.C50 Ce13( &/ “) TRP 48C.82 0.19¢ 2/ 2) 0.26¢ 2/ 2)
.05~ J.21 Celo~ Ce21 Qe19~ C.32
Pe-212 NOf E5TAB C.07¢ &/ ) TRr 48C.82 Oea11¢ 2/ 2) D.16¢ el 2)
C.01- 011 Cetl- C.11 O.18~ C.1¢
RA-226 0.C50 C.12¢ &/ 4) TR¥ 48C.8¢2 0e17¢ 2/ 2) 0.22¢ 2/ 2)
cell= J.21 013~ g.21 0.18~- Ca27
TL-208 C.C20 Ca04( I &) TRr 48(C.82 O.C6&( rad 2) 0.06¢ 2/ 2)
Col4~- 0.04 CeCé~ C.06 0.05~ C.07
AC-228 G.Co0 C.21¢ <! &) TR «8C.82 Ce21( 2/ 2) 0.32¢ e/ 2)
C.20~ 0.22 C.20~ C.22 [ P Ca37
SR 49 5.C00 S.89¢ 1/ 4 TRF 4L85.4 5.89¢ 1 é) 15.34¢( 1/ 2)
é S.89~ 5.85% 5-89- 5.89 15.34~ 15.34
SR C 1.000 1.36¢ &/ &) TR» 48C.82 1.€4¢ 2/ 2) 1.20( 2/ 2)
¢ 1.08~- 1.81 1.47- 1.81 114~ 1.25

a. Nominal Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses (F).
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Figure 10
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Quality ntrol

A quality control program has been established with the
lennessee Department of Public Health Radiological aboratory and the
Eastern Environmental Radiation Facility, Environmental Protection

, ! 1 ,
Agency, Montgomery, Alabama Samples of air, water, milk, fish, and 2
soil collected around nuclear plants are forwarded to these laboratories

l
for analysis, and results are exchanged for comparison

Data Analysis
ita measured at the control stations for each medium were

veraged for each sampling period In order to describe the distri-
bution of control station data, a mean, standard deviation, and 3-sigma

imits were calculated. We can expect that background concentrations
would be distributed within these limit lhis provides the basis for
comparing control and licator data f the indicator data fall
within the 3-sigma limits defined for control data, we conclude that

the indicator data were not significantly affected by the nuclear
plant. If the data do not fall within the limits, we will perform
further analyses to determine if the difference is attributable to the
nuclear plant

A vast majority of the indicator tation data was found to
be within the distribution defined by the control station data The

data analysis software identified concentrations slightly exceeding

the limits of the control station data for a small number f radio~-
nuclides in samples for indicator stations Many of these values may
be discounted because the error reported by the analysis program was
greater than the calculated ncentration The remaining isolated,
elevated concentrations may be the result f fallout, fluctuations it
the existing environment, computer program artifacts, r analytical
errors [he same type of isolated high values occurred in the control
station data and may be attributed to the same 1T Co

Dose estimates were made from concentrations I radioactivity
found 1n samples of environmental media such a 11r, milk, drinking
water, and fish Doses estimated for persor it the 1ndicator location
were essentially identical to those determined for persor it control
locations sreater thar 4 percent f tt ¢ i ¢ were contributed by
the naturally ccurring radionuclide potassium=40, and by strontium-9

and cesium=-1l

Ir

m nuclear weapons testing nducted over the 15t everal vyears



From the above analysis of the data and from the trend plots
presented earlier, it is concluded that there we no significant
increases in the exposure to members of the general publi~ attributable
to the operation of SON Indications of the presence ot small quantities
of fission products have been seen in sampled media such as vegetation,
Asiatic clams, and sediment The levels measured were extremely low,
for example near the nominal lower limits of detection, and were well
below the reporting levels required by the NRC No increases of
radioactivity have been seen in water samples These media will be
monitored closely for indications of increases.




TENNESSEE VALLEY AUTHORITY
CHATTANOOGA. TENNESSEE 37401

400 Chestnut Street Tower II

April 29, 1985

Director of Nuclear Reactor Regulation

Attention: Ms, E. Adensam, Chief
Licensing Branch No. 4
Division of Licensing

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Dear Ms. Adensam:

ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - SEQUOYAH NUCLEAR PLANT
UNITS 1 AND 2 - DOCKET NOS. 50-327 AND 50-328 - OPERATING LICENSES DPR-77
AND DPR-79

In accordance with the Sequoyah Nuclear Plant technical specifications,
6.9.1.6 and 6.9.1.7, for units 1 and 2 enclosed are ten copies of the Annual
Radiological Environmental Operating Report for 1984,

If you have any questions, please get in touch with Jerry Wills at FTS
£58-2683.

Very truly yours,

TENNESSEE VALLEY AUTHORITY
G EAATZT

D. E. MeCloud

Nuclear Engineer

Sworn to d,subscr122d befqre
me this- day of e £ 1985,

N;:;%Q%;[;féi ;24/ 111/142732
t b iy :
H; 2:1-1::102 Expires LS _;2%4 QSQg

Enclosure (10)
ce: U.S, Nuclear Regulatory Commission
Region II
Attn: Dr. J. Nelson Grace, Regional Administrator
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

An Equal Opportunity Employer






