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ENVIRONMENTAL RADI0 ACTIVITY LEVELS

SEQUOYAH NUCLEAR PLANT

ANNUAL REPORT ,

I4

1982_

! Introduction

[ The 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 achiev'ed criticality on July 5, 1980. Fuel was loaded in unit 2 in July

'

1981 and the unit achieved initial criticality on November 5, 1981. This
,

report describes the environmental radiological monitoring conducted in 1982.
'

_

The preoperational environmental monitoring program established a
baseline of data on the distribution of natural and manmade radioactivity in
the environment near the plant site. However, seasonal, yearly, and random,

I variations in the' data were observed. In order to determine the potential
increases in environmental radioactivity levels caused by the plant, compari-
sons were made between data for indicator stations (those near the plant) and
control stations (those remote from the plant) in conjunction with comparisons

i with preoperational data.

The Radiological Health Staff (Office of Power)' and the Office of4

Natural Resources carried out the sampling program outlined in tables 1 and 27.
Sampling locations are shown in figures 2, 3, 4, and 10, and table 2 describes

; the locations of the atmospheric and terrestrial monitoring stations. All the
i radiochemical and instrumental analyses were conducted in TVA's Western Area
) Radiological Laboratory (WARL) located at Muscle Shoals, Alabama, and Eastern

Area Radiological Laboratory (EARL) at Vonore, Tennessee,'with the EARL being3

the primary laboratory for samples from SQN. Alpha and beta analyses were per-
formed _on Beckman Low Beta II, Beckman Wide Beta-II, and Tennelec LB 5100 low,

background proportional counters. ' Nuclear Data (ND) Model 100 multichannel*

analyzer systems employing sodium iodide, NaI(TI) detectors and ND Model 4420
Systems in conjuction with Germanium, Ge(Li) detection systems were used to
analyze the samples for specific gamma-emitting radionuclides. At EARL, a ND
Model 6620 system is used with both types of detectors. Samples of water,
vegetation,airparticulates,'foodcrops,andcharcoal(specificanalysisforM I) are routinely counted with NaI(TI) detection systems. 'If significant<

' concentrations of radioisotopes are identified, or if there is a reasonable
expectation-of increased radioactivity-levels (such~as during periods of
increased fallout), these samples are counted on the Ge(Li) system.. Identi-,

fication of gamma-emitting radionuclides in all other types-of samples is'

routinely performed by analysis on the Ge(L1) system. TVA-fabricated and

_ __ _ , ._ ,, - -_ _ __ __ _. _ . . _ .
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Tennelecbetagamma,coincidencecountingsystemsareutilizedforthedeter-cination of 13 I concentrations in milk. Tritium determinations are made with
Beckman LS150, Beckman LS100C, and Packard Model 3250 liquid scintillation
counting systems.,

Data were; entered in computer storage for processing specific to the
analysis conducted. A computer, employing an ALPHA-M least-squares code,

,

using multimatrix. techniques was used to estimate the activities of the. gamma- i

emitting nuclides_ analyzed by NaI(T1). The data obtained by Ge(Li) detectors
were resolved by the appropriate analyzer software and the metric minimization
routine HYPERMET.

The detection capabilities for environmental sample analysis given
as the nominal <1ower limits of detection (LLD) are listed in table 3. Samples
processed by NaI(TI) gamma spectroscopy were analyzed for 14 specific gamma-4

emitting radionuclides and radionuclide combinations . For these analyses,
radionuclide combinations such as tos,10sRu and 85 Zr-Nb are analyzed as one
radionuclide. All photopeaks found in Ge(Li) spectra were identified and
quantified. Many of the isotopes. identified by Ge(Li) spectral analysis are
naturally 4 occurring or naturally produced radioisotopes, such as Be, 40K,7

212Bi, 2 Bi, 212Pb, 214Pb, 22sRa, etc. LLDs for the analysis of the radio-
nuclides listed below" are given in table 3B. LLDs for additional radio-
nuclides identified by Ge(Li) 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, an LLD value of zero was assumed. A
notation in a table of " values <LLD" for an isotope with no established LLD .

does not imply a value less than 0; rather it indicates that the isotope was7

4 not identified in that specific group of samples. For each sample type, only
l the radionuclides for which values greater than the LLD were reported are

listed in the data tables.
1

TVA's Radioanalytical Laboratories participate in the Environmental I
Radioactivity Laboratory Intercomparison Studies Program conducted by EPA-Las I

Vegas. This program provides periodic cross-check samples of the type and |
<

radionuclide composition normally analyzed in.an environmental monitoring ii p rogram. Routine sample handling and analysis procedures were employed in the
evaluation of these samples. The results received during calendar year 1982
are shown in table 4. The 13a limits based on one measurement were divided by,

the square root of 3 to correct for triplicate determinations.

*The following radionuclides and radionuclide combinations are quantified by'

141'144Ce: s1Cr; 131I. 10s,10sRu;the ALPHA-M least-squares coquter code: ,

134Cs; 137Cs; ssZr-Nb; ssCo; Mn; ssZn; s9pe; 60co; 40K; and 1 oBa-La. |4
,

,
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Table 1

ENVIRONMENTAL _RADIOACTIVl3 SAMPLIN_G SCNFDULE
!-

| Heavy
|- Air Charroal Rain. Particle Atmospherir River Well Publir Aquatic Life
'

St-tion Location . Filter -Filter water Fallout Meisture soit vegetation Mi,l k Water We Water and Sediment

Chattanooga W W M M A M

Daytes W W M M BW A N

Salt Creek V W M .M A

Daisy W W M M A M

Red Bank V W M M A

Valuateer Ordinance
Works (Harrison) W . W H M A

Harrison Bay W W M M A

Georgetown W W M M A

Chester Frost Park
'

(f reerly Maailton
County Park) W W M M A

Work V W M M A

$1ta N W W M M BW A

Sitt SV W W M M BW A

F:ns L q W M

Fire J g W

Fire NW q W

F;m M q W

F;re EM M

Finn Sr M

Fare G ' M

Chichaeauga
Rexrvoir M Q/8

E.'I. Dupont M

Citv11and, TN N

C. F. industries M

On Site Well (1) N

Fire Ma M

Fire 8 (Control) M W

F2ra 3 (Control) M W

Tire C (Control) M W

. _ - - .._ -

W - Weekly BW - giveckly M - Monthly (every 4 wecks) -Q - Quarterly 5 - Seelannually A = Annually

<

e
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Table 2

ATMOSPHERIC AND TERRESTRIAL MONITORING STATION LOCATIONS

SEQUOYAH NUCLEAR PLANT

Sample Station Approximate Distance and
Direction from Plant

LM-1 SQ, Southwest 0.75 miles (1.2 kilometers) SW
LM-2 SQ, Northeast 0.75 miles (1.2 kilometers) N

PM-1 SQ, Northwoods, TN 10.5 miles (16.9 kilometers) WSW

PM-2 SQ, Chester Frost Park, TN (formally 3.75 miles (6.0 kilometers) SW
Hamilton County Park)

PM-3 SQ, Daisy, TN 5.5 miles (8.8 kilometers) W-

PM-4 'Q, Sale Creek, TN 10.5 miles (16.9 kilometers) NS

PM-5 SQ, Georgetown, TN 9.5 miles (14.5 kilometers) ENE

PM-6 SQ, Work, TN 4.5 miles (7.2 kilometers) NNE

PM-7 SQ, Harrison Bay, TN 3.5 miles (5.6. kilometers) SE-

PM-8 SQ, Harrison, TN 8.75 miles (14.1 kilometers) SSW

RM-1 SQ, Chattanooga, TN (Control) 16.75 miles (27.0 kilometers) SW j

RM-2 SQ, Dayton, TN (Control)- 17.75 miles (28.6 kilometers) NNE

Fa rm J 1.25 miles (2.0 kilometers) W
Farm HW 1.25 miles (2.0 kilometers) NW

Farm L 2.75 miles -(4.4 kilometers) NNE

Farm M 3.5 miles (5.6 kilometers) NNE |

Farm Ma 0.75 miles .(1.2 kilometers) W

Farm EM 2.5 miles (4.0 kilometers) N

Farm Br 2.25 miles (3.6 kilometers) SSW
,

Fa rm G 1.5 miles (2.4 kilometers) NNW

Farm B (Control) 43.0 miles- (69.2 kilometers) NE

Farm C (Control) 16.0 miles (25.7 kilometers) NE

Farm S (Control) 12.0 miles (19.3 kilometers) NNE

<

._ .
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Table 3 ,

-DETECTION CAPABILITIES FOR ENVIRCIDElrTAL SAMPLE ANALYSIS
3

A. Specific Analyses

NOMINAL IDWER LIMIT OF DETECTION (LLD)*
.

Fish,.

Vegetation Soil and- clan flesh - Foods, seat,

Particulates Charcoal Fallout Water and grain. Sediment plankton, Clas shells, poultry, MilkAir- .

pC1/m pct /m oci/km*_ pC1/1 pC1/a, dry pC1/a, dry pC1/a. dry pCi/a, dry pC1/ke. vet _ pC1/1
3 8

*1.5
Total a

- 0.4 - 0.01

Cross a 0.005- . 2.0 0.05 0.35 0.1 0.7

0.05 2.4 0.20 0.70 0.1 0.7 25

Cross 8 0.01
330 0.5

~ 'N
1

' 10 -0.25 1.5 0.5 5.0 40 100.02888

2 0.05 0.3. 0.1 1. 0 ' 8 2"Sr O.005
"Sr 0.001-

ibed in HASL-300.
*All LtD values for isotopic separations are calculated by the method developed by Pasternack and Harley as descrl these variations
Factors such as sample size, decay time, chemical yield, and counting efficiency may vary for a given samp e;The assumption is made that all samples are analyzed within one week of the

'

may change the LLD value for the given sample.C1 = 3.7 x.10 * Sq; 1,aci = 3.7 x 10' Bq.
collection date. Conversion factors: . 1P

4

_ _ _ _ _ _ _ _
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DETECTION CAPABILITIES FOR ENVIROISEENTAL SAMPLE ANALYSIS
,, - . 4

B. Caussa Analyses

NOMINAL LOWER LIMIT dF DETECTION (LLD)

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

particulates and milk and grain- sediment Fish and plankton Clas shells potatoes, etc.) poultry

s- pC1/1 pC1/a. dry pC1/z. dry _ pCi/a. dry pct /s. dry pCi/a dry _ pCi/ km wet- pC1/kt, we*

3aja Ge(L1)** NaI Ge(L1) Nal Ge(L1) Naj,. Ge(L1) Nal Ge(L1) NaI Ge(L1) Na!..Ge(L1) Ng ) q ,Ge(L1) g . Ce(Linpct /a

.
..

,,

8*1'1**Ce 0.03 38 0.55 0.35 0.35 0.35 38 90

1**Ce 0.02 33 0.22 0.06 0.06 0.35 0.06 33 sc

Cr 0.07 0.03 60 44 1.10 0.47 0.60 0.10 0.60 0.10 0.56 0.60 0.10 60 44 200 90

I 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 8 50 2053

0.45 C 0.45 1 45 40 . 150881

tes.nasau 0.04 ~40 0.65 -

0.11 40 . 90

'1''Ru 0.03 ;- 40 0.51 - 0.11 0.11 0.74 +

l''Cs 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

Cs 0.01 0.01 10 5 0.20 0.06 0.12 0.02 0.12 0.02 0.08 0.12 0.02 10 5 40- 15
mif 10 40 .0.12 0.12 .

0.12 310 0.20 **

0.03 0.15 63 0.03 10 20ssZr-Nb 0.01 ~s
0.030.11 a<

10

''Nb 0.01 ~5 0.05 'O.01 0.01 0.07 0.01 5 15<

''Zr N 0.01 '

5'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 15

''Mn 0.02 0.C1 10 5 0.20 0.05 0.15 0.01 0.15 0.01 0.08 0.15 0.01 10 5 40 15

''Zn 0.02 ,0.01 15 9 ~ 0.25 0.11 0.23 0.02 0.23 0.02 0.17 0.23 0.02 15 9 70 20

esCo 0.01 0.01 10 5 0.17 0.06 0.11 0.01 0.11 0.01 'J. 08 0.11 0.01 10 5 30 15

W 0.90 150 400 ,

'K- 0.10 150 -? 2.50 M 0.90 % 0.90. *

t=aBa-La 0.02 15 0.68 0.15 0.15 0.15 15 .50*
5 .i: 0.07 25 50

1''as ** 0.02 i '- 25 ? 0.34 v\ 0.07 -f4 0.07 0.30 .

3**La 0.01 47 0.08 0.02 0.02 0.10 0.02 77 15

F t
,

.H >

' it4 . ,

'#-

*The NaI(TI) LLD values are calculated by the method developed by Pasternack and Harley as described in HASL-300 and Nucl. Instr. Methode 91,7
~ 533-40i(1971). * These LLD values >are expected-to very depending on:the activities of ,the components in the samples.' These figures do notVegetatlon, fish. - soil, and sedinent
represent 'the LLD values' achievable *on 'a given sample. u Water is counted in a 2 3.5-L Marinelli beaker;
are counted in a 1-pint container 'as dry weight. The average dry weight is 120 grams for vegetation and 400-500 grams for soil sediment andthen corrected to wet weight using an average moisture content'of,
fish. Meat and poultry are counted in a 1-pint container as dry weight,

Average dry weight is 250 grams. TAir.particulatesfare counted in a'well crystal. -The counting system consists of a multichannel'!The counting time is 000 seconds. All calculations are p'erformed by70%.

analyzer'and'either a 4" x.4" solid or 4" x 5" well'NaI(TI) crystal.The assumption is made that all samples are analyzed within one'veek of the collection date.
'the'1 east-squares computer program ALPHA-M.

^

:i: ,,' . . . s

These Lt.D values are expected
**The Ce(L1) LLD values are calculated by the method developed by Pasternack and Harley as described in HASL-300.

,

to' vary depending on- the activities of' the components in the samples. These figures do not represent the LLD values achievable on given samples.
Water +1s counted in either a 0.5-L or 3.5-L Marinelli beaker. . Solid samples such as soil,' sediment, and claa 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 voltuse samples are counted in petrie-

+

252.14 ,161. or 29% Ge(L1)1The counting system' consists:of a ND-4420 multichannel analyser and either adishes centered on the detector endcap.
'The counting time is normally 8' hours.'iA11 spectral analysis is performed using the software provided with the ND-4420..

The
^

~

t
idetector.

assumption is made that all samples are analyzed within one week of-the collection date.
4 ; ,

>

't o'conversion factor !!1'pci % 3.7 x 10~8 Bq.* -; ,

, . u. , > . 3 < ! o - i..

_ - _ _ _ _ - . _ _ _ _ _ _ _ _ . - - _ _ _ _ _ _ - _ _ _ _ _ - - -
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Table 4
..

Results Obtained in Interlaboratory Comparison Program

A. Air Filter (pCi/ filter)

Gross Alpha Gross Beta Strontium-90 Cesium-137
EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVG.

.Date ~ ( 30) WARL" EARL ( 30) WARL EARL ( 3a) WARL EARL ( 30) WARL EARL

3/82 27 12 23 28 55i9 63 56- 16t2.6 16 15 23 9 24 24

d17 ,g 48c c
l 27 9 22 229/82 32 14 28 28 67 9 57 52 20 2.6

B. Tritium in Urine (pCi/L)

Date EPA Value ( 3a) TVA AVERAGE-

WARL EARL

5/82 1300t375 1793 1650"

12/82 3830 641- 3510 4023

u

a'

- .____ _ -___-_ - _ _
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Table 4 (Continued)
as

Results obtained in Interlaboratory Comparison Program'

C. Radiochemleal Analysis of Water (pci/L)

Cross Alpha Cross' Beta Strontium - 89 Strontium - 90 Tritium Iodine -131
EPA value TVA AVG. . EPA value TVA AVG, EPA value TVA AVG. EPA value TVA AVC. EPA value TVA AVG. EPA value TVA AVG.

Dati (t 30) WARL EARL (?31) M EARL (t3a) WARL EARL (t33) WARL EARL (23?) WARL EARL _ (230) WARL EARL

h
1/82 24 10 20 19 32t9 33 28 2119 20 22 1222.6 13 12 8.422.6 8.7 7.3
2/82 18201592 2007 1793.
3/82 19i9 19 20' 1919 19 20

4/82. 28602624 2907 2923 62211- 61 61,

5/82 -27.5!!2 27 38.3 2929 26 33 22t9 24 22 13 2.6 11 8"
h

6/82 18302589 1620 1810 4.421.2 5.3 3.6
f7/82- 16t9 13 32 2319 20 21

28902624 2903 2793- 8/82
9/82. 29'13 26 d 40i9 38 ' f 24.5!9 30 21 14.St2.6- 13.8 14.8 87115 93 79

: 10/82 25602606 2690 2510
,f

11/82 - 1919 19 15 2419 22 23
19901598 1943 1993 37t10 37 3912/82

' D. Camma-8pectral Analysis of Water ,(pci/L)

chromium - 51 Cobalt - 60 Zine - 65 Ruthenium - 106 Cesium - 134 Cesium - 137
EPA value TVA AVG. EPA vaine TVA AVG. EPA value TVA AVC. EPA value TVA AVC. EPA value TVA AVG. EPA value TVA AVC.

Date (t3o) WARL ' EARL (t3a) WARL ML _ (t3?) WARL EARL (t30) WARL EARL (t33) WARL EARL (231) WARL EARL

2/82 0 <44 <35 20 9 21 . 22 1529, 16 16 20!9. <40 <30 22t9 21 19 . 2329 24 22

6/82 '2329 <44 <35 29t9. 32 ~ 34 26t9 29 - 26 0 <40 <30 3529 31 32 - 2529 24 27

10/82 151t9 55 <35 sot 9 18 21 24t9 25d 25 30t9 39d <36 1929 194 17 2019 20d 22d 1 d

f

9

- _ ____ _ _ _ _ _ _ _ . - _ _ 2_ ___ _ _ _ _ _ . _ . _ . _ _ . . _ . _ _ _
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Tab 13 4 (Continued) .

Results Obtained in Interlaboratory Comparison Program
,

E. Milk (pci/L)
,

Strontium - 89 Strontium - 90 Iodine - 131' Cesium - 137' Barium - 140 Potassium 3 Cobalt - 60
EPA value TVA AVG. EPA value TVA AVC. EPA value ;TVA AVG. EPA value TVA AVC. EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVC.

Date- (135) VARL EARL (t3c) WARL EARL. (t3n) VARL EARL' (t30) WARL EARL' '(t3s) WARL EARL (t3c) WARL EARL '(t3o) WARL EARL

k4/82 2519 29 '28 J 16t2.6 16 13 28t9 31 30 0 <23 <15 ' 1500:130 1590 1413 3016 32 29 -
i 6

k j gf 3 34t9 34 M. 082 0' <10' <10 18.632.6 '19.5 12.8 ' 25 <20 15602135 1563 1639<

F. Foods (pC1/kg, Wet Weight)
3Strontium - 89 Strontium - 90 Iodine - 131 Cesium 137 Barium - 140 Potassium

EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVC. EPA value TVA AVC. EPA value TVA AVG. EPA value. TVA AVG.
.Date (t30) WARL . EARL (!3c) WARL EARL (r3c) MARL EARL (233) WARL EARL (230) WARL EARL (t3o) WARL EARL:

26 ,k 27 94t!5 98 98 20 9 24 26 0 <25 <14 2400t208 28109 27339'R k7/82 2619 '30 28 2012.6
d k O.11/82- 0 . <10 <40 27.8 2.6 30.6 24 25210 20 29 2729 28 27 'O <25 <14 2780!242 2670 2903

s

'''. Western Area Radiological Laboratory, Muscle Shoals, Alabama
'

'

' Eastern Area Radiological Laboratory, Vonore Tennessee

C- 'No known explanation. Investigation underway.

d Analysis completed after report date.-

*' Equipment malfunction analysis completed after report date
.

I Poor analysisi Equipment taken out of service for recalibration. Further results satisfactory.
- 8 Previous and-Subsequent-results satisfactory. No known explanation.

~ NRC/ EPA Ime-level'133I study.

Ti'.Emperimental detection limit is eing reviewed.-

~3 Potassium values are og/l or og/kg.
.a

Review of procedure is in progress.
,

!
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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 located at distances out to 10.5 miles (16.9 kilometers) from
the plant in the towns of Sale Creek, Daisy, Red Bank (Northwoods), Harrison,
and four other populated areas. The remote air monitors used as control or

I,
baseline stations are located at distances out to 17.75 miles (28.6 kilometers)
from the plant in the town of Dayton and the city of Chattanooga. See figures

- 2, 3, 4, a'nd 5.

At each monitor, air is continuously pulled through a Hollingsworth
3and Voss LB 5211 glass fiber filter at a flow of 3 fta/ 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 continuous basis, and a horizontal platform covered with

- gummed acetate to catch and hold heavy particle fallout. Moisture is collected
from the atmosphere 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 continuously scans the particulate filter. The disintegration rate
of the atmospheric radioactivity is continuously recorded at each station.
The data from the two local monitors and the four perimeter monitors located
within approximately five miles of the plant are radiotelemetered into the
plant control room.

Air filters are collected weekly and analyzed for gross beta activity.
During this reporting period ten samples were not obtained because of equipment
malfunction. No analyses are performed until three days after sample collection.
The samples are composited monthly for analysis of specific gamma-emitting radio-

89Sr and 90nuclides and quarterly for Sr analysis. Five samples were lost during
the strontium analysis. The results are presented in table 6.

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 1971-1982 are presented in,

figure 6. Increased levels due to fallout from atmospheric nuclear weapons
testing are evident, especially in 1971, 1977, 1978, and 1981. These fluctua- 1

tions are consistent with data from monitoring programs conducted by TVA~~at |i

nonoperating nuclear power plant construction sites.

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

'

Rainu ter is collected and analyzed for-gross beta activity, specific
gamma-emitting isotopes, and strontium. During tihis period one sample was not
available for any analyses, and four samples were lost or destroyed during
strontium analyses. For the gross beta analysis, a maximum of 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.

!
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The summed acetate that is used to collect heavy particle fall'6ut is
~

changed monthly. The samples are ashed and counted for gross beta activity.
- The results are given in table 8. During this reporting period one sample.was
lost during analysis.

Charcoal filters are collected and analyzed for-radioiodine. During
this period nine samples were not obtained because of equipment malfunction.
The filter is counted in a single cha'anel analyzer : system. The data are shown

'

'

- initable 9.
4

An atmospheric moisture collection device containing molecular1

- sieve is . located at each local monitor and at one remote monitor. Samples are
taken every other week, the moisture driven off the molecular. sieve, collected
in a cold trap, distilled, and counted -for tritium content. The results are
shown in. table 10.
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Table 5

MAXIMUM PERMISSIBLE CONCENTRATIONS

FOR NONOCCUPATIONAL EXPOSURE

MPC
In Water. In Air
pCi/l* pCi/n? *

,

Alpha 30

i Nonvolatile beta 3,000 100
4

Tritium 3,000,000 200,000

137 Cs 20,000 500

'

1 C 3 'i ''Ru ' 10,000 200
.

3"'Ce 10,000 200

'5Zr ' 5Nb' 60,000 1,000

1"'Ba 3''La 20,000 1,000

33'I 300 100

6S Zn 100,000 2,000

5"Hn 100,000 1,000

''Co 30,000 300

''Sr 3,000 300

''Sr 300 30

53 Cr 2,000,000 80,000-

33"Cs .9,000 '

400

5'Co- 90,000 2,000

*1_pci = 3.7 x 10-2 Bq.

._, _ . .
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TABLE 6

RADI0 ACTIVITY IN AIR FILTER

0.037 BQ/M(33PCI/Mf3) -

NAME OF FACILITY _1LgUOVAH DCCKET NO. 50-327 121
LOCATION OF FACILITY HA"fLJON TENNL11LE' REPORTING PER10D_1312

TYPE AND LOWER LIMIT ALL CONTPOL NUMBER OF
. TOTAL NUMBEP.. OF 1%DICATOR LOCA{ IONS LgEAIIDN WITd_ul6 HEST A11 MAL _5LAN LOCATIONg NONROUTINE

D ANi[{ f 4ANGE{3
a MEAN ( REPORTEDOF ANALYSIS DETECTION MEAN (F) NAME PEAN (

g[11MEEMENTS ___ELRFORMED ELLDI #ANGE D11]ANCE'AND Dit[ git 0H
640SS BETA 0.010 0.028 488/ 510) SALE CREEN, TN 0,02f 50/ 523 0.026 99/ 109)

~

614 .0.01- 0.04 10.5 MILES'N 0.01- 0.04 0 01- 0 03

GAMMA (GELI)
156

K-40 NOT ESTAB 0.02f 123/ 130) DAISY, TN 0.021 12/ 131 0.02f 23/ 263
0.00- 0.06 5.5 MILES W 0.00? 0.06 0.00- 0,03

81-214 0.020 0.048 11/'130) LM2 NORTHEAST 0.07! 1/ 131 0.03f 2/- 263
' ''

O.02- ' 'O.07 0.75 MILES N 0.07- 0.07 0102- 0 03

PB-234 0.020 0.049 11/ 130) LM2 NORTHEAST 0.06f It 13) 0 03t 2/ 263
0.02- 0,06 0 75 NILES N 0.06? 0,06 0.03- 0.03

fB-?l2 NOT ESTAB 0.udt 79/ $303 LM1 SOUTHWEST 0500f 10/ 133 0 001 10/. 263
0.00- 0,00 Og75 NILES SW 0.00- 0.00 0.00- 0.00

RA-226 NOT ESTAB 130 VALUES CLLD 0,00f 1/ 26)'
O.00- 0.00

BE-7 0.050- 0.064 71/ 130) LM1 SOUTHWEST 0.06f 9/ 13) 0506( 15/ 26)
*

'

O.050 0.08 0 75 MILES SW 0.05- 0.09 ~ 0.05- ' O.0S
TL-208 NOT { STAB 2.00( $8/ 1301 LM1 SOUTHWEST 0.00$ 8/ 13) 0.00t 10/ I 26)

00- 0 00 0 75 MILES SV 0.00- 0.00 0.00- 0.00'

Ot
AC-228 NOT ESTAB 0.008 33/ 130) HARRISON, TN- 0.00f 5/ 'Ist 0,006 3/ 26:

'

OA00- ~~ 0 0}'' 8,75 MILES SSW 0 00? 0.01 0.00$ 'O.00''
9 '

PA-234M NOT ESTAB 0.39( t/ 1303 HARRISON BAV,'TN Og79) 1/ ''133 0 18( 1/ 25)
'O.16-: 0 79 35 MJLES SE 0.79- 0.79 0.19- 0 1P

SR 89 0 005 38 VALUES ~CLLD 5 V4 LUES (LLO
'''"'' 43 ANALYSIS'PERF099ED

SR 90 0.001 38 VALUES CLLD' 5 VALUES CLLD
43

~

A$4LVS{S'PERf0RMEp

c. Nominal Lower Limit of Detection (LLD) as described in Tab 1p 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 7

RADIOACTIVITY IN ##1NWATER

PCI/L - 0.037 CQ/L ,

NAME OF FACILITY _1EGUOv4H DOCMET NO. 50-311 328
. LOCATION OF FACILITY _ M&"ILION Ig33(11[E REPORT!NG PER10D_193Z,

~

~ TYGE AND L0 DER LIMIT . , ALL CONTROL NUMBER OF
TOTAL *.v'fEa CF .INCICATOR LOCATIONS LQ(A11Q3_glig_g10 HEST AgggiL_5EAN 'LOCATIONg NCNROUTINE

b

JJCE{ P
OF ANALYSIS 'OETECTIONa MEAN IFa NAME (b ) ' REPORTEDF"EAN ( MEAN

_giaFCa"L2 . _1LLQ) #ANGEb RMGE gLgig,gggg_Q111&$Z 2 2_gitG1123
G%355 EETA 2.400 4.194 59/ 130) HARRg$0No TN 4.448 -8/ 13) 4.264 18/ 25)

155 '2 40- 9.16 a.75 "!LES SSW 3.42- 9.18- 2.75- 7.53

CA2MA ( *. a l )
2 2 VALUES <LLD 0 VALUES (LLD

ANALYSIS PERFORMLD
:644*A tJELI) '

153
R-40- NOT.ESTA8 17.d 3 8 : 65/ 128) LM1 SOUTHWEST 26.538 7/ 13) 18 524 17/ 25)

0.37- 59.02 0.75 "ILES SW 1 25- 57.70 1 88- 34.85

.81-214 NOT ESTAB 6 258 55/ 128) HARRIS 3N BAY, TN- 9.538 5/ 123- 3.528 15/ 25)
0.07- 30.97 3.5 MILES SE 0.56- 22.34 0.52- 7.70

79-214 NOT ESTAB 5 624 25/ 128) HARRISON, TN 11.244 2/ 13). 2.2?( 5/ 25)
0.22- 20.20 8.75 "ILES SSW 4.79- 17.6r- 0 77- 3.71

PP-212 NOT ESTAB 't.598 47/ 128) WORK. TN 4 264 4/ 12) 2.751 10/ 25)
C.10- 's.33 4.5 MILES NNE 2.1?- A.33 0 11- 11 68

4T/ 128) HARRISON, TN 57.778 4/ 13)- 55.308 10/ 25)BE-7 NOT ESTAB 46.864'
103 29 8 75 MILES SSW 27.77- 95.03 31.05-. 75.3624.49-

SR 69 10.000 126 vnLUES (LLD 25' VALUES <LLD
151 ' ANALYSIS PERFORMED.

52 90 2.000 126 VALUES (LLD 25 VALUES < LLC
151 ' ANALYSIS PERFORMED

fRIT10M . 330 030 130 VALUES.<LLD 25 VALUES (LLD
15S 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).

U

_ _ _ _ _ _
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' TABLE 8

RADI0 ACTIVITY I4 HEAVY PARTICLE FALLOUT

MCI /KMt2) - 3T000000.00 SQ/KMili e'
-

NAME'0F FACILITY _}[guoVAH DOCKET NO. 50-327.328_

LOCATION OF' FACILITY MAMILTON TENNESSEE
_

REPORTING PERIOD _1982

CONTROL NUMBER OF
TYPE AND LOWER. LIMIT' ALL

LOCATIONg NONROUTINE
TOTAL NUMBER- . OF INDICATOR LOC $TIONS L9C AIJON WITH HIng E_ ANNUAL _g[AN . _

' DF ANALYSIS DETECTION,. MEAN IF) NAME PEAN Ef t " MEAN $F3 REPCRTED .
b

.PEUGEMED (LLol RahEL R111ANCE AND_ gig [[Ilg3 413&[__ PANGt MEASUF[g[ gig _

SROSS BETA 0 050 0.128 128/ 1793 LM2 NORTHEAST- 0 178 12/ 135 0 134 25/ 26)
155 0.05 . 0.33 0.75 MILES N 0 08- 0.33 0.06- 0 25

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

.

1 i
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TABLE 9

,

RADI0 ACTIVITY IN CHARC0AL FILTERS
l .

| PCI/Mt3) 0 03T BQ/Mt3)-

l
'

NAME OF F A C IL I TY_1LRil211H 00CKET NO. 50-327 328
LOCATION OF FACILITY HAMI( M TENNESSEE __ REPORTING PERICO 1982

'TYFE AND. LOWER LIMIT.. ALL .

CONTROL 'NUMEER OF;"
T3TAL NUMDER OF INDICATOR LOCAgIONS LOCATION WITH H1fdiLST ANNUAL NEAN. LOCATIOgs NONROUTINEaOF ANALYSIS DETECTION MEAN (g) NAME MEAN E g i' MEAN I - . REPORTED
EESLgM (LLO) RANGE DISTANCE AND 01R Lg110N RANEL #ANG PL11UREMEhTS

IODINE IN AIR 0 020- 'O.028 13/ SII) WORK, TN 0.03E I/ 52) 0.024 3/ 104)
615 0.02- 0.03 4.5 MILES NNE 0.03- 0.03 0 02- 0.02

,

c. 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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T AOLE' 10

RADI0 ACTIVITY IN ATMOSPHERIC MOISTURE.-

PCI/Mt33 - 0.037.8Q/Mt33 .

:NAME OF FACILITY SEQUOYAH DOCMET NO. 50-327.32s
LOCATION OF FACILITY HAPILTON TENNL11[E REPORTING PERIOD,1}g2 _,,,

,~*.-

TYPE AND LOWER LIMIT. ALL- .
CONTROL NUPeER OF

TOTAL NUMBER OF INDICATOR LOCATIONS LQG&l123_g11tLtilit!L11 lkkUAL 3(AN. LOCATIONS NONROUTINE
. 0F ANALYSIS DETECTIONa . pggN gp3 b NAME MEAN FF MEAN $F ) REPORTED

PERFORMED ELLOS '
~

RANGEb DISTANCE A M DIRECTION' R1][1 RANGE M M[#ENTS
JTRITIUM 'NOT ESTAB T.904. 52/- 523 LMI SOUTHWEST. 8.534.. 26/' 263 7.286 26/ 263

78 0.62- 29 35. 0 75 MILES SW 0 62- 29 35. I.33- 20.32

,

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

-
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Figure 2

|

ATMOSPHERIC AND
TERRESTRIAL MONITORING NETWORK

ATMOSPHERIC AND TERRESTRIAL SAMPLES COLLECTED AT EACH STATION
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-Terrestria1' Monitoring

i
i

[ Milk
i

,
.

~ Hilk' is collected weekly from two dairy farms and two other farms*

within a 5-mile radius of the plant (see figure 3),.and from at least one of
tai , and monthlythree control dairy farms. Raw milk is analyzed weekly for l

'

' for gamma-emitting isotopes, and for strontium. The results are shown in
L -table 11.- Four samples were lost or destroyed during this reporting period.

As has been noted in the other monitoring reports, the levels of.

80Sr in milk samples from farms producing milk for private 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 i

indicated levels of 80Sr slightly higher than those encountered in routine:

vegetation samples. Analysis of pond water indicated no significant strontium
j activity.

_

l

I This phenomenon was observed during preoperation 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 '

j the -feeding practices of these small farmers differ from those of the larger -
i 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 80Sr in milk and
I the quality of fertilization and land management."
!

) Land Use Survey
'

i

} The routine land use survey was conducted in the summer of 1982. It f
was determined that there are no milk animals nearer the plant than those in ~;

[ areas from which either milk or vegetation is being sampled. .It was concluded
'

from evaluations 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 '

i sampling is.being conducted.
j .

Vegetation
,

Vegetation samples are collected quarterly from four. farms from which~ '

i milk is collected and analyzed.for gamma-emitting radionuclides. Monthly vege-
tation sampling is conducted at three additional locations and at three control.

t farms.- - 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 repre
i sentative of the pasturage where cattle graze. In addition to the gamma spectral

;

*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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analysis, 40 samples were analyzed for 89Sr and 90Sr content. 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 radioactivity in,the environ-;-

ment. Two additional samples were taken at one of the control stations in,

ccnjunction with the Watts Bar Nuclear Plant monitoring program. An auger or.

; " cookie cutter" type _ sampler was used to obtain samples of the top two-inches
'

(5 cm)' of soil. These_ samples were analyzed for gross beta activity,-gamma-
i

; emitting radionuclides, s9Sr, and Sr. .The results are given in table 13. |
80

] '

1

Ground Water '

An automatic sequential-type sampling device has been installed on a |
well downgradient from Sequoyah Nuclear Plant. A composite sample from this |

i

; wall is analyzed for gross beta activity.and gamma-emitting radionuclides
monthly and composited quarterly for determination of tritium. A grab sample i

,

is also taken from a farm near the giant and a control well'across the river '

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

j

j Public Water

Potable water supplies taken from the Tennessee River in the vicinity,

i of Sequoyah Nuclear Plant are sampled and analyzed monthly for gross beta and
grama-emitting radionuclides. Tritium, 89Sr,'and 90Sr concentrations are
determined in quarterly composite samples. EThe first potablet water. supplyi

downstream from the plant is equipped with.an automatic sampler with composite
samples analyzed monthly. One strontium sample was lost during processing..iThe

'

results are shown in table 15.

Figure 7 shows the trends in gross beta activity in drinking. water. !
from 1971 through 1982. The annual averages reported,in 1982 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).

,

t

Environmental Gamma Radiation Levels

Bulb-type Victoreen manganese-activated calcium fluoride-(Ca2FDNn)
'

thermoluminescent dosimeters (TLDs) are placed at.16 stations around: the plant
; near the site boundary, at the perimeter.and remote air monitors, and at.22
;- additional stations approximately 5 miles from the site to determine the'gasma

exposure rates at- these locations. The dosimeters, in energy compensating

.

;

*
,

4
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shields to correct energy dependence, are placed at approximately one meter
above the ground, with three TLDs at each station. They are annealed and read
with a Victoreen model 2810 TLD reader. The values are corrected for gamma |

response, self-irradiation, and fading, with individual gamma response calibra-
tions 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 approximately 2-3 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 attributable to combinations of influences,
such as natural variations in environmental radiation levels, earth moving
activities onsite, the mass of concrete employed in the construction of the
plant, and other undetermined 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
1982. To reduce.the variations present in the data sets, a four quarter,

'

moving average was constructed for each set. Figure 9 presents a trend plot of
i 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 smoothed
considerably,

,

i Prior to 1976 measurements were made with less sensitive dosimeters,
'and consequently the levels reported in this phase of the preoperational moni-

toring program are 1-2 times the levels reported herein. Those data are not
included in this report.

j

Poultry and Food Crops

Food crops, poultry, and beef raised in the vicinity of SQN are
i sampled annually as they.become available during the growing season. During

this sampling period, samples of apples, cabbage, corn, green beans, lettuce,1

potatoes, tomatoes, and turnip greens were collected and analyzed for gross
j beta and specific gamma-emitting radionuclides. Poultry and beef samples

were collected and analyzed for gamma-emitting radionuclides. The results are
given in tables 17 through 26.

t

!

:
,

1
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T A B L E . 11

RADI0 ACTIVITY,IN MILK

PCI/L - 0.037.eQ/L
_

g
.

'DOCNET NO. 50-327.32a-
..

NAME OF FACILITY _1LgUOYAH
LOCATION 0F FACILITY HAMILTON TENNL11LE R E P OR T I NG 5'E R I OD_19 8 2 -- __ .

TTPE'AND -LOWER LIMIT .
. A'L L'

.

CONTRCL NUMBER-0F

TOTAL NUMBER OF . INDICATOR LOCATIONS L9ElllE3_EllH_HlidL11_11hMLL_gEAN LOCATIONg~ NCNROUTINE

-0F ANALYSIS DETECTIONa MEAN (Fib NAME NEAN-Egl 'MEAN 3 ' REPORTED'
D

_EllEkE500 ell 03 *ANgrb 2111AhCL_122_QI*.LEll23 PANEL "ANg "{ilgE[PENTS

GAM %A.fNAI)-
'41. .

.

.

;M 40 150.000 1162.844 24/ 24) LOVELL FARM 1296.238 6/ 61 1263.558..-17/' 173A
809.40- 1410.60 2 75. MILES NNE 1235.50- 1410.6C 1175.60- 1347.70

LICDIRE-131 ,
0.500 205 VALUES'<LLD 155 VALUES CLLD

.36C ANALYSIS.PERFOR*ED
GAM 1A.fGELI).

'

50
CS-137- 5.000 7.858 1/ 2S) H WALMER.. FARM 7.958 1/ 73 5.364 1/ 22)

7.85- .7.35 1 25 "ILES NW 7.85-' .7.45 5.36- 5 36

K-00 NOT ESTAB 1310.556 2 B /. 28) LOVELL~ FARM 1417.574 7/ 73 1313 53( 22/ 22)
786.47- 1565 19 2.75 MILES NNE 1305.58 -1565. 9 644.40- 1976.74

'01-214' NOT ESTAB 6.946 12 /. 283 MALONE FAPM 12.16f 6/ ?) '9.714 12/ 22)
0 16- 24.96 3.5 FILES NNE 1.07- 24.?6 2.30- 33 53

P8-214 NOT ESTAB 3.514 10/ 2h) MALONE FARM 4.984' 5/ op 7,41( g/- 223-

. 0.70- 9.22 3.5' MILES NNE 1.24- 9.22 1.13= 13.93#

P3-212 NOT ESTAB 2.538 12/ .2sl MALONE FARM. 3.95( 2/ 5) 2.396 b/ 22)
0.13- 7.42 3.5 MILES.NNE 0.49- 7.42 0.96- 5.05 +

TL-208 NOT ESTAB 1 754 5/' 263 LOVELL FARM. 2 059- 1/ 78 2.24( 4/'.22)
0.87- 2.75 2.75 MILES NNE- 2.05- 2.05 0.67- 4 15

|AC-22s NOT ESTAB 6 94t .2/f.263' JONES FARM e.06f 1/' 61 22 VALUES (LLO
5.83- 8.06 1.25 MILES W S.06- d.06

SR 69' 10.000 ~52 VALUES'<LLO _ 39 VALUES (LLD
91 - ANALYSIS PERFORMED

SR 90 2.000. 9.198 52/ 52). JONES FARM 15.524 13/ 13) 3.114 32/ 35)
;

91 2.37 - 24.26 1 25 MILES W 6.52- 24.26 2.16- 5 . 7 ?'

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

t
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j. TABLE 12
i

RADI0 ACTIVITY IN VEGETATION

PCI/G - 0.037 80/G (DRY WEIGHT)

5 NAME OF FACILITY _1EQUOYAH DGCKET NO. 50-327 32R
LOCATION OF FACILITY HAMILig3 TLh3(1}(E REPOR'ING PER100_121Z___

TYPE AND LOWER LI*IT ALL CONTROL NUMEER OF- '
TOTAL NbM6ER OF- INDICATOR LOCA{ IONS kgqATION Wild _d1EBLS T A N N U A L_M[ A N . LOCATIONg NONRCUTINE
CF. ANALYSIS DETECTION , MEAN 4 NAME MEAN ( g )" MEAN ({ } REPORTED

RANGE () DISTANC[_Mg_g1E(gligy RMEL _lMEL M EEMENTS__PERF04M[g __1k(E)
-GAMMA (GELI)

~

94'.
CE-144 0.220 0.588 -15/ 55) JolvES FARM 0.894 1/ 4) 0.678 6/ 393-

0.24- 0.95 1 25 MILES W 0 89- 0.89 0.34- 1 09
CS-137 0.060 0.106 19/- 553, JONES FARM 0 13t 3/ 43 0.104 e/ '39)'

O.06- 0.20 1.25 *ILES W 0.09- 0.20 0.08- 0.14
19-95' '0.050 0.Ost 7/ -55) BRADY FARM 0.11( 1/ 13) 0.094 6/ 39)'

0.05-~ 0 11 '2.25 MILES SSW 0 11- 0 11 0.05 . 0 12

.K-40 NOT EST AB 14.658 55/ 55) LOVELL FARM 19 604 4/ 4) 22 298 39/ 39)
. 1.78- 32 32 2.75 MILES NNE 15.04- 25.54 3.67- 69 92

81-214 0.100 0.30s e/ SS) BR ADY FARM 0.738 2/ 13) 0.244 3/ 30)

0 11- 1.31 2 25 MILES SSW 0 15- -1.31 0.16- 0.37

.PS-214 NOT ESTAB .0 09( 30/ 55) BRADY FAR1 0.176 E/ 13) 0.074 27/ 39)
0.00- 0.93 2.25 MILES SSW 0.01- 0.93 0.01-~ 0.27

PB-212 NOT "E ST AB 0.044 45/ SS) BuADY.FAR" '0.066. 10/ 13) 0 06( 30/ 39)
0.00- 0.34 2.25 MILES SSW 0.00- 0.34- 0.00- 0.17

RA-226 NOT ESTAB. 0 114 20/ 55) BRADY FARM 0.478 3/ 13) 0.078 13/ 39)
. 0.01- 1 31 2 25 MILES SSW 0.04- 1 31 0.00- 0 19

BE-7 NOT ESTAB - 7.46t 55/ SS) JONES FARM 8.956 4/ 43 6.146 39/ 39)
.1.33- 19.56 1.25 MILES W 1.73- 19.56 1.32- 19.05

TL-20d , NOT ESTA9 0.026 39/ 553 PRADY FARM 0.036 9/ 13) 0.024 25/ 39)
0.00- 0 10 2.25 MILES SSW 0.01- 0 10 0 00- C.06

AC-22c NOT ESTAP- 0.128 22/ 55); JONES FARM 0.188 2/ 41 0 148 19/ 39)
0.01- 0.30- 1 25 MILES W 0.12- 0.24 0.04- 0.46

BRADY FARM 7.04( 1/ 13) 39 VALUES < LLC.PA-234M .NOT ESTAB 7.04( 1/ 55) .
2.25 "ILES SSW 7.04- 7.04

<

7.04- .7.04
: SR 89 0.250 0.738- 8/- 25) LOVELL FARM 1 40(' 1/ 43 0 368 4/ 12)

40
.

0.35- 1 40 ,2.75 MILES NNE 1.40- 1.40 0.31- 0 47
.SR 90- 0.050 0 214. 22/ 28) JONES FARM 0.376 4/. 43 0.144 10/ 12)

40 0.06- 0.69 1.25 MILES W 0 16- 0.54 0.05- 0.22

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

.
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TARLE 13

mADI0 ACTIVITY.IN Soll

PCI/G - 0.037 BG/G (DRY WEICHT) 5'
NAME OF FACILITY _1EQUOYAH 00CNET.ho. 50-327 128'

LOCATION OF' FACILITY hag 1LTON IL33L11LL. REPORTIhG'PER10D_1312
-

TYPE AND LOWER LIMIT ALL'
.

. ,
CONTROL NUPfER OF

TOTAL NUMdER, OF INDICATOR LOCA{ IONS (QELI1Q3_g11d_g1GHEST A }gy A(_g(IN - LOCATION {' NCAFCUTINE
OF AN ALY S IS DETECTION ,

R A NG E(F ) R131E[l" P M E[)
.NAME MEAN t PEAN t AEF08TEDMEAN

![ilkE[*ENTS__SEEEEEEE2' __1kk21' _
DIST13EE_13Q.Q1EEcTION *

GROSS HETA O.700 18 258 10/ 103 GE36GETOWN. TN 36.318 1/ 11 12.934. 4/ 43

.14' 10 60- 36.31 90 FILES ENE 36.31- 36.31 9.19- 20.63
GATMA tGELI)-

14 .
.. .

CS-137 0 020 0 514 10/ 10) COUf.TV PARK, TN 1.118 1/ 13 0.50s 4/ 43
0.11- 1.11' 3.75 "ILES_SW 1 11- 1 11 0.33- 0.84

K-40 0.250 7.078 10/ 10) -CEO*3LTOWN. TN 20.944 1/ 13 3 766 4/ 4)

2.49- 20.94 9.c MILES EhE 20.94- 20 94 2 53- 6.86
B1-214 0.050 0.634 10/ 10) L"1 SOUTHWEST 1 064 1/ 1) 0 674 4/ 4)

'O.46- 1.06 0.75 MILES SW 1.06- 1 06 0.56- 0.84
BI-212 0.100 1.236 10/ 10) Lw1 SOUTHWEST 1.568 -1/ 1) 0.808 4/ 43

0.99- 1.56 0.75 MILES SW 1 56- 1 56 0 49- 1.38.

PP-214 0.050_ 0.924 10/ 10) L"1 SCUTHWEST 1.196 1/ 13 0.744 4/ 4)
0.54= -1 19 0 75 MILES.SW 1.19- 1.19 0.63- 0.92*

P3-212 NOT EST AB 1.186 10/. 10) L41 SOUTHWEST 1 528 1/ 13 0.754 4/ 4)

O.94- 1.52 '0.75 FILES Sk 1.52- 1.52 0.51- 1.26'

44-226 0.050 0.636 10/' 10) 'L"1 SOUTHJEST 1 066 1/ 11 0.678 4/ 43
0 46- 1.06 0.75 PILES SW l'.06- 1.C6 .0.58- 0.84 .

.RA-224 NOT ESTAB 1 306 9/ .' 10 ) LP1 SOUTHdEST -1.724 1/ 13 0.926 4/ , 43
0 98- .1.72 0.75."ILES'SW. I'.72- 1.72' O.66- 1.60

BE-T 0.160 0.176' 2/' 10) HADRISON BAY, TN 0.let 1/ 1) 4 VALUES <LLD
0 16- 0 18 3.5 "1LES SE 0.18- 0 16-

TL-20e 0.020 0 354 10/ 10) L"1. SOUTHWEST 0.456 1/ 13 0.224 4 /. 4)
'

O.28- 0.45 0.75 MILES SW 0.45- 0.45' O.16- 0.37
AC-223 0 060 - 1 ~.13 6 10/1 10) Lui SOUTHWEST 1~40s 1/ 1) 0 738 4/ 42.

O.86- 1 40 0.75-MILES.SW 1.40- 1 40 0.49- 1 21'

PA-2344 NOT ESTAB 2.976 -5/~ 10) HARRISON, TN 4.024 1/' 13 2 564 2/ 4)

2 12- .4.02 9.75 MILES SSW 4.02- 4.02 2 45- 2 66
SR 99 1 500 .2.546 2/: 10) DAISY, TN ' 3 176 1/' 1) 1.70s 1/ 4)

14 1.92- 3.17 5.5 MILES W 3.17- 3.17 1 70- 1.70 6

SR 90 0.300 to VALUES CLLD 0.356 1/ 43
14 0 35- 0 35

A

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

'

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

_ - _ _ _ _ _ _ - _ _ - - - - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - _ _ _ . - _ - - _ _ _ _ _ . - _ _ _ _ _ - _ _ _ _ _ _ _ _ _
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T ABLE 14

RADI0 ACTIVITY IN WELL WATER

PCI/L - 0.037 80/L

NAME OF-FACILITY _1EQUOYAH COCMET NO._10-327 328'
LOCATION 0F FACILITY HAMILTON TENNESSEE REPORTING PER10D_1212

C5NTROL~ KNUPPER OF
TYPE AND LOWER LIMIT ALL'

DETECTION ,.-INDICATOR LOCA{ IONS LOCATION WIIH HIGHEST ANNUAL MEAN_p;_
LOCATIONg. NCNBCUTINE

OFTOTAL NUMBER.
NAME PEAN $F) PEAN gF) REPORTED-

MEAN (g )o0 F ANALYSIS
PERFORMED __1 LLC)' RANGE -Q111ANCE AND DIRECTION RANGt PANGE . M LA lgE(M E N T S

- 64 055 BET A 2.400 3 954- 7/. 26) SON WELL #6 3 946 6/ 13) 4 566 6# 13)

39. 2.64- 8 58 ONSITE NNE 2.64- 2 58 3.27- 5.80

GA44A (GELI)
39

K-40 NOT ESTAB ' 19.52t 13/ '26) SQN WELL a6 27.478 4/ 13) 21.726 8/. 13)

. .
3 93- .55 93 ONSITE NNE' 9.00- 55.93 2.F4- 46.?3

BI-214 |NOT' EST AB .6.786 ,18/ 26) MAYS FARM- 8.414 10/ 13) 4.364 7/ 13)
' 0.48- 36.67 0.75 MILES W 0.94- 36.67, 0.62- e.01

PB-214 NOT ESTAB ;6.328 8/_.26) MAYS FARM 8 356 5/ 13) 5.82t 3/ 13)

0.01- 33.67 0.75 MILES W 0.01- 33.67~ 0.97- 10 71

'P9-212 NOT ESTAB - 1 2.468 '.9/. 26) .SQN WELL #6 2 718 5/- 13) 1 584 6/ 13)
.0 03- .7.22 ONSITE NNE- 0.03- 7.22 0.57- .3.55

TL-20a- NOT EST AB 1 61t 6/ 26) MAYS FARM 1.754 2/ 131 0.638 4/. 13)

-0.42- .3.38 0.75 MILES W 0 90- 2 60 0.05- 1 82

AC-22e NOT ESTAB - 8.048 1/ 26) SQN wELL #6 3.048 1/ 13)- .4.654 1/ 13)
8.04- 8.04 ONSITE NNE'' S.04- 8.04 4 66- 4 68

'-

4 VALUES (LLD .

330 000 '8 VALUES <LLDTRITIUM
, 12 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).

f
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. T A'R L E 15

RADIDACTIVITY IN PUBLIC WATER SUPFLY

PCI/L - 0.037 BQ/L g
,

NAME OF FACILITY SEQUOYAH DOCMET i40._11-1g223?A
LOCATION OF FACILITY __MEMILTQM IL15[11LE REPORTING PERIOD 1982

TYPE AND- LOWER LIMIT ALL , . . . . . CONTROL NUMBER OF
TOTAL. NUMBER- *0F~ ~

INDICATOR LOCA{ IONS LQCATION WITH HIGHEST A11 MAL _MEAN - LOCATIOg}5 NCARouTINE
OF-ANALVSIS ' OETECTION a- MEAN F3 , _NAME .NEAN (

RAJI [{3 RANGE {
MEAN ( REPORTED'.

_ M EQR"[Q _1LLD3 RANG DISTANCE-1MQ_QM ([T12Np '

EAlgR,[MENTS
640S5 BETA 2.400 3 664 14/ 523 CF INDUSTRIES 4 168 9# 133 3 616 13/ 263

.7s 2.42- 6.66 TRP 473.0 2.42- 6 66 2.79- 5.16-
GAM 4A'(GELI)

73-
C-40 NOT EST AB 19.86t 24/ 523 E.I. DUPONT 22.93t 5/' 13) 17.454 e/ 26)
, , 'O.34- 54.15- .TR 4 470 5 2.35- 54.18 2.42- 29.26
81-214 NOT ESTA8 5 274 25/ .523 CF INDUS TR IE S 6.988 5/ 13) 4 118 15/ 26)

0.04- 21 57 T4M 473 0 0.04- 21.57 0.14- 12.69
Pb-214 'NOT estar 5.31t 11/ ~523 CHICKAMAUGA DAr 7.45t 1/ 13) 3 2dt 9/ 263-

0.12- 10.36 TMM 4o5.3 7.45- 7.45 0.46- 5.50'
P9-212 .NOT EST AD 1 964 19/ 52) C.I. DUPONT 2 704 7/ 133 3 158 10/ 26)
.

. 0.0#- 8.47 ~TRP,470.5 0.32- P.47 0.06- 6 24
.TL-20e NOT EST AB 0.79t 9/ 523 E.I. 0UPONT. 1.21( 2/ 13) 1.228 5/ 263

0.04- 1.00- TR4 470'.5 0.97- -1 45- 0.26- 3 13
AC-22e hoi ESTae 2.448 .4/ ,52) CF INDUSTRIES 4.054 1/,13) 1.368 1/ 263

0 37-? 4.05 TRM.473.0 4.05- 4 05 1 36- 1 36
SR 59

. 10.000 . 15 VALUES (LLO 9 VALUES < LLC
,

?3 . ANALYSIS PERFORMED
.

52 90 . ,. 2 000 -153 VALUES CLLD o VALUES (LLO
23 ANALYSIS PERFORMED

397.608 2/; 163- CF INDUSTRIES 397.600 2/ -43 397 104 1/ 93. TRITIUM 330.000 1

24 1379.77- '416.42 TRm 473.0 376.77- 416.42' 397.10- 397 10

a, .llominal 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).

4
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Tabic 16

: ENVIRONMENTAL GAMMA RADIATION LEVELS.

Average External Gamma Radiation Levels at Various Distances from Sequoyah
Nuclear Plant for Each Quarter - 1982

mR/ Quarter *~

,

Distance Average External Gamma Radiation LevelsD'
~

miles -1st Quarter 2nd Quarter- 3rd Quarter 4th Quarter
(Feb-Apr 82) (May-Jul-82)- (Aug-Oct 82) ~(Nov 82-Jan 83)

_

;
' 0-1 18.4 i.1.9 22.0 1 2.4 19.8 i 2.0 .21.0 i 1.8

1-2 15.6 3.7 17.0 i~4.3 16.5 i 3.3 -16.5 i 4.1

2-4 .15.2 i 3.6 17.0 i.3.1 '15.8 i 2.7 15.2 i 3.8

4-6 15.3 2.3 17.0 i 2.6 15.4 i 2.6 15.5 1 2.9

>6' 15.4 i 2.0 16.6 2.0 15.9 2.1' 15.7 3.0
'

_
Ave rage , ,
0-2 miles
(Onsite)- 17.1 i 3.2 19.6.i 4.2 18.2 1-3.1 18.9 3.8-

Average,
' >2 miles

(Offsite) 15.2 i 2.5 -16.9 i 2.5 15.7 i 2.4 15.5 i 3.0
<

- a. Data' normalized to one quarter (2190 hours).
b. All averages reported ila (68 percent confidence' level).

i
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2 Tail.E 17

4ADI0 ACTIVITY'IN APPLES

PCI/MG - 0.037 BC/KG (WET WT) M-
.

.NAME.CF FACILITY JEGUOVAH ' DOCKET No. 50-327.328_

LCCATION OF FACILITY' HAMILTON TENNG RE REPORT ING PER IODJ982

TYPE AND LOWER LIMIT ALL . .

CONTROL, NUMEER'0F
. TOTAL NUMBER OF. .- INDICATOR LOCA ONS LOCATION WITH HIEHJST ANNUAL-MEAN. LOCATIO $ .NONR00 TINE
OF ANALYSIS DETECTION *- MEAN t .NamE . MEAN fg)" MEAN ]( . mEFCRTED

RAggE() DISTANtr AND DIEECTION RANE -RANGt MEAS M[PENTS__PERF0e=ED '(LLD)
GROSS. BETA NOT ESTA8 2170.888 .1/. 1) HARRISON SAYE TN 2170.888 .1/ 1) -2612 608 1/ .1)

2' 2170.88- 2170.e8 3.5. MILES SE '2170.88=:2170.68 ~2612.PO- 2612.P0

- GAMRA (GELI)
2 . .

,

K-00 _'NOT ESTAB 1171 41t '1/' 1) HARRISON BAY, TN 1171 41t 1/ 'll 1521 08( 1/ . 13
-1171 41- 1171.41 3.5L MILES SE 1171.41- 1171.41 ~1521.08- 1521.0F'

PB-212 NOT ESTAB 1.024 1/ 1) HARRISON DAY, TN -1.024 1/ 1) 2.928 1/ 1)
1.02- 1.02 3.5 MILES SE 1.02- '1 92: 2.02- 2.92

TL-208 NOT ESTAB 2.454. 1/ 1) HARRIS 0N BAY. TN 2 458 1/ 'll 0.928 1/ 1)
2.45- 2.45 3.5 MILES SE 2 45- 2.45 0.92- 0.92

.c. , 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 1ccations is indicated in parentheses (F). ,

..

%
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TABLE 18

RADI0 ACTIVITY IN CABBAGE '

. PCI/MG 0.037 BQ/MG (WET WEIGHT)-

-NAME OF'. FACILITY _SEQUOYAH- DOCMET NO. 50-327.326
_ LOCATION OF FACILITY HAMILTON TENNES EE REPORTING PER10D,1982

TYPE'AND ' LOWER LIMIT . ALL CONTROL NUMPER OF
TOTAL P.U P BE R OF .

OF ANALYSIS DETECTION" INDICATOR LOCg}TIONS L OC A T 10!Lg11tL!ilGHF S T AMRJQN , LOCATIONg NONROUTIAL
.. M E A N ( NaME MEAN )" MEAN IF R FORTEC

RANGE { ' DISTANCE AND DIRECTION RANK P A NQ( b MQRMQ1LFERFORM(Q ,,1(Q)
GROSS BETA ,25 000- 3655 684 1/ 13 1 MILES NW 3695 888 1/ 13. 413e.294 1/ 1)

2 3695 8a- 3695.98 3695.68- 3695.88 413n.29- 4138 29
G A;'MA (GELI).

2'

M-40 NOT ESTAB 2099.93t 1/ 13 1 MILES NW 2099.938 1/ 13 1966.048 1/ 13
2399.93- 2099.93 2099.93- 2099.93 1966 04- 1986.04

BI-214 NOT ESTAB 1.096 1/ .13 1 MILES NW 1 098 1/. 1) 3.68f 1/ .It
L1.09- 1.09' 1.09- 1.09 3.66- 3.68

4

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).,

a

'
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T AB LE 19

RADI0 ACTIVITY IN CORN

PCI/MG - 0.037 B3/KG (WET WEIGHT) y
~

tJAME OF FACILITY SEQUOVAH 00CMET ho. 50-327.328
_

LOCATION OF FACILITY HAMILTON TENN[11[E REPORTING PER10Dl982

TYPE AND LOWER LIMIT . ALL .
' CONTROL f.UMPER CF

TOTAL-NUMBER OF INDICATOR LOCAg!ONS -LOCATION WITH HIGHEST ANNUAkj[AN_ LOCATIOgs NCASCUTINL
OF~ ANALYSIS . DETECTION *

DANGE{} ' RMQ1{ f
MEAN ( MEAN 8FT PG TEDMEAN E .NAME .

b
DISTANCE AND DIRECTION RANGE M j,URLMENTSPER[g1 M 'tLLD)

'GR SS 8 ETA 25.000 4274.498 1/ . 13 1 MILES NW 4274.4A8 -It 17 3982 906 1/ 13
4274.48- 4274.48 39f2.90- 39F2.902 4274 48- 4274.48 *

GAMMA (GELI):
'2

M-40 NOT ESTAB 2055 928 1/ 13 1 MILES NW 2055.928 1/ 13 2396.118 1/ 1)
2055.92- 2055.92 2055.92- 2055.92 2396 11- 2398 11

81-214 NOT ESTAB 1 UALUES <LLD 6.198 11/- 13:

6 19- '6 19-

PB-212 NOT ESTAB 0.228 _1/ 13 1 MILES NJ 0.22t 1/ 13 1.00t 1/ 1)

0.22- 'O.22 0.22- 0 22 1.00- 1.00.

.TL-203 NOT ESTAB 1 098 1/- - 1) .1 MILES Nd 1 09t 1/- 'll 1 VALUES <LLD
1.09- -1.09' 1.09- 1.0C

a. Nominal Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon~ detectable measurements only. Traction of detectable measurements at specified location? is indi:sted in parentheses (F).

s

s
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T ABLE 30

RADI0 ACTIVITY IN GREEN BEANS

PCI/NG 0.037 SQ/NG (WET WEIGHT 3--

NAME OF FACILITY SEQUOYAH DOCKET NO. 50-327 328'
LOCATION OF FACILITY _ HAMILTON TENNESSEE REPORTING FER100 3 232

T YPE AP.0 CONTROL NUMBER.0F
TOT AL- NUMBER . L0hE# LI"!T

.ALL- .

HIMS T ANNUAL _MEAN. LOCATIONg NONROUTINE-CF
INDICATOR LOCA{ IONS LQCATICN WITH _ tgf

a'0F' ANALYSIS DETECTION MEAN ( NAME MEAN
4ANGE(3 R A$EE{ }

MEAN ( REPORTED
PERFORMED _tLLDR DISTANCE AND DIRECTION #ANil PEASURLfthil_

GROSS RETA . 25 000- 4029 568 1/- 13 1 MILES NW 4029.566 1/ 13 3230.094 1/ 13- *

. 2- 4029.56- 4029.56 4029.56- 4029 56 3230.09- 3230.09
GAMMA 4GELI)

2-
CD-SS 5.000 13.758 1/ 13 1-MILES NW 13.758 1/ li 1 VALUES (LLD

13.75- 13.75 13.75- 13.75'

<-40 NOT ESTAB 2017.6a(' 1/ 13 1 MILES NJ .2017.68t 1/ 11 1711.86t' 1/ 1)
2017.6R= 2017.68 . 2017.68- 2017.68 1711.66- 1711.86

PB-212' NOT EST AB 0.474 1/ .13 1 MILES NW 'O.47f 1/ 13 1 VALUES (LLO
0.47- 0.47 0.47- 0.47 ~

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

.
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TABLE 21,

RADI0 ACTIVITY IN LETTUCE

PCI/MG - 0.037 BQ/MG tWET WEIGHT) g:
NAME'0F FACILITY _1[ggoVAN DOCMET h0. 50-327 32a

LOCATION OF FACILITY MAMILTON TENN[1S[[ REPORTlhG PERIOD _leig

TYPE.AND LOWER' LIMIT ALL .
CONTROL NUPEER OF

TOTAL NOFeER OF INDICATOR.LOCAgIONS. LgCATION Wild _g111[11_A33 MAL _g[aN. LOCATICNg NGNFOUTINE
OF ANALYSIS DETECTION * MEAN 4() NAML

R A N*gg[ 3" PANG [{}
MEAN ( EEFORTED*EAN (

g[A$ggEPrNTS__PE9F015LQ __1LL2) RANGE DISTANrE AND DIR[[Tig3.
EJOSS BETA .25.000 3379 946 1/ 13 1 MILES NW 30%9.948 1/ 13 1618.874 1/ 13-

2- 3Ce9.94- 3089.14 3099.94- 30P9 94 1618.87- 1618.P7
St.944 4GELI)

2
CS-137 5.000 6.928 1/ 13 1 MILES NW 6.924 1/ 13 1 VALUES (LLD-

6 92- 6.92 6.92- 6.92
K-40- NOT EST AB 1641.728 1/ 13 1 MILES NJ 1641.724 1/ 13 1340.144 1/- 13

1641 72- 1641 72 1641.72- 1641.72 1340.14- 1340.14
BI-214 'NOT ESTAS 7.540 ,. 1 / 13 1 MILES NW 7 544 1/ 1) 0.238 1/ 1)

7.54- 7.54 7.54- '7.54 0.23- 0.23
PB-214 NOT ESTAB 4.344 1/ .13 1 MILrs Nw 4.344 1/ 13 1 VALUES <LLD

4.34- 4.34 4.34- 4.34

PB-212 NOT ESTAB 23.64t 1/ 13 1 MILES NW' 23.644 11 13 1 VALUES <LLD
23 64- 23 64 .

23 64- 23.64
, BE-7 NOT EST AB '123.534 1/ . ,13 1 MILES NW 123 534 1/ 'l l 1 VALUES CLLD

123.53- 123.53 123.53- 123.53
TL-209 NOT ESTAG 5.238 1/ 13 -1 MILfS NW 5.234 1/ 13 1 VALUES (LLD

5 23- 5 23 5.23- 5.23

c. Nominal tower Limit of Detection (LLC) 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).

4
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T AB LE' 22 '

RADI3 ACTIVITY IN POTATOE5

PCI/MG - 0.03 T B0/KG (WET WEIGHit-

.. 4AME'0F FACILITY _S(qq0YAH DOCKET h0. 50-327 329
REPORTING' PERIOD 1982LOCATION OF FACILITY HaHLTON TENNEs1[E *

CONTROL' NUMEEF OF'-TYPE AND lower LIMIT . ALL .

LOCATIO S- NGhROUTINE. TOTAL- % PRER- 0F . IhDICATOR LOCAgIONS , L2Elll23.dll,tLtilit!L11_M5lik.fEAN -OF ANALYSIS 'OETECTIONa
R APsGE (3 l{ f'

( MEAN y REPORTED :.pggg g ya E
.

MEAN
- .PIETANCE asp otaECTION R$G R gGE ERMT1__PliL215LQ - 1LLED

6a055 BETA 25.000 8272.198 1/ 13 1 MILES Nw e272 196 1/. 13 7013 918 1/. 'll
2 8272 19- 8272.19 8272 19- 8277.19 7313 91= 7013.91

'

GAENA.(GELI)
'

2-
' K - 4 0 . .' NOT ESTAB:- 3206 34( 1/ 13 1 MILFS NW 3206.348 1/ 1) .4677 61t 1/- Il

3206.34- 3236.34 '3206.34- 3206.34 4677.61- 4677.61

s. $ Itominal Lower Limit of Detection (Lt.D) 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 23

RADI0 ACTIVITY IN TOMATOES

PCI/KG - 0.037 BQ/KG (WET WEIGHT) -$.
NAME 0F. FACILITY _,1EQUOv&H

' " ~ ~~ ~ ~ ~ ~ ' ^

DOCMET NO. 50-327'.32A'
~ ~~ ~'

LOCATION OF FACILITY ' H A M I Ligf1 TENNL11LE REPORTING PERIOD _1982-

TYPE AND. LOWER LIMIT ALL.. CONTROL NUMBER OF
T0TAL NUMBER . 0F : INDICATGR LOCgTIONS _ LOCATION WITH Mk.tj{ST A NNU A L __ _MLAN _

PEAN (F ) PEPCRTro.
_ LOCATiot:g ?.D NR OU TI NE

CF ANALYSIS .DETECTIONa MEAN ( .. N A ME . MEAN i
pANGE{3 DISTANCE AND DIRECTION RMGF P ANGE 'd [4 FORM (g- ,,_1LL D ) - gf,A,1gELM[g11_A

GROSS BETA . 25.000 -4598 314 1/- 13 JONES FARM 4598.318- 1/. II- 4325.584 1/ 18
2

'

4598.31- 4598.31 1.25 MILES W 4598.31- 4599 31- 4325.58- 4325.56
G A M *; A (GELI) *

ig

E-4 C . NOT ESTAB -2627 26( 1/ 13 JONES FARM . 2627 268 1/ 17 2557.518 1/ li
2627.26- 2627.26' 1.25. MILES U 2627.26- 2627.26 2557.51- 2557.51

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).

ts

4
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TABLE 24

RADI0 ACTIVITY IN TURNIP GREENS

PCI/MG - 0.03 7 BQ/MG (WET WEIGHT)

NAME OF FACILITY SEQUDYAH 00CNET NO. 50-327.328
LOCATION OF FACILITY HAMILTON TENN(11[( REPORT 1hG PER100 ,11g2____

. TYPE AND LOWER LIMIT ALL CONTROL NUMBER OF-TOTAL NUFBEP OF' INDICATOR LOCA(IONS (gEA110N dIIg_b1Eg[ST Aggylt MEA $_4__ LOCATIONg NrNROUTINEEF ANALYSIS DETECTION,' MEAN (g) NAME MEAN gF ) PEAN gF 8 REPORTED
PEEF04P[Q" (LLD) RANGr 2111 g [ E g J1ELCIION RECE R ggE M yotpENTSGROSS SETA 25.000 2461.128 ,1/ 1) HARRISON BAY, TN 2481.126 1/ 13 3673.236 1/ 132s 2461 12- 2481 12 35 "ILES SE 2481.12- 2491.12 3673.23- 3673.23GAEMA EGELI)

2
u-4 - NOT EST AB 1913.644 1/ 13" HARRISON BAY, TN 1913.648 1/ 13 1493.298 1/ 1)

.1313.64- 1813.64 3.5 PILES SE -1813.64- 1813.64 1450 29- 1490.29BI-214 NOT ESTAB 0.534 1/, 1) HARRISON DAY, .TN 0.538 1/ 13 1 VALUES CLLD
0.53- 0.53 35 MILES SE 0.53- 0 53

PD-214 NOT EST AB 0.576 1/ 1) HARRISON BAY, TN 0.578 1/ 1) 1 VALUES <LLD
0.57- 0.57 3.5 PILES SE 0.57- 0.57

09-212 NOT ESTAG 1 VALUES <LLD 5.558 1/ 1)
5.55- 5.55SE-7 NOT ESTAB 44 116 1/ 13 HARRISON BAY, TN 44 114 1/ 13 1 VALUES <LLD

44 11- 44.11 3.5 MILES'SE .44.11- 44 11
TL-2Cs NOT ESTAB .1 VALUES <LLD 0.794 1/ 13

0 79- 0.79AC-226 NOT ESTAB 1 VALUES <LLD 1.924 1/ 13
1.92- 1.92

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

O
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TCBLE 25

RtDICACTIVITY IN POULTRY

PCI/KG - 0.037 BQ/MG.EWET WEIGHit .$
N A*E CF FACILITV J LgUOYAH COCKET No. 50-327.326

, _ _ _

LOCATION OF FACILITY _ HAMILISH TEMNES1LE PEPORTING FER100 1962

T YPE At4D ' LOWER LIMIT ALL .
. CONTSCL NUMBER CF

TOTAL P.uMBLP. OF- INDICATOR LOCA LQCATION WITH M IE|1LS T athu1LJLib - LOCATIONg hCNROUTINE
OF ANALYSIS DETECTION , MEAN.tF){10NS

91%L{}" RMEL{ 3
MEAN ( GEPORTEDPEAN (NAME

ELilllEEPENTS __oL1Lgigla (LLD) 2ANGE DISTANCE A32J1R E C T I ON,,

GL A (GELII
2 .

. .

1392.214 11/ 'llK -4 0 NO T.. E ST AB 2290.626 1/ 1) H WALMER FARM 2290.628 1/ 1) ..
1392.21- 1392.212290.62- 22a3.'622290.62- 2290.62 1 25 PILES NW

! 'CI-214 *40T ESTAB 1 494 1/ 1) H WALMER. FARM 1 498 1/ 13 1 VALUES CLLC
1 4C- 1.49 1 25 MILES NW 1 49- -1.49

78-214 NOT ESTAB' 4.*38 1/ 1) H WALMER FARM 4.938 1/ 13 1 VALUES (LLE
' '

4.93- 4.93 1.25 MILES NW 4.93- 4.;5

.,

a. Nominal lower Limit of Detection (LLD) as described in Table 3.
1 -- b. .Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locat'.ons is indicated in parentheses (F).

~

S'
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TABLE 26 ^
*

,
RADIDACT1WITY IN BEEF' '

- PCI#NG - 0.037 80/MG (WET WEIGHT)
'' '

00CMET NO. 50-327 121:NAME OF FACILITY _1EOUovAw
-LOCATION OF FACILITY HA"!LTCN TENSL11LE REPORTING.PER100J962

' TYPE A43 . LOWER LI*IT ALL CONTROL NU M B E R OF
TOTAL.NUMBE8 OF - . I P.01C A T OR LOCATIONS LQCATIgN WITH gigt[ST Ayg g j[aN LOCATIONS N0hROUTINE.

'0F ANALYSIS DETECTIO4a
-

ngag gr3b NAME MEAN IF3b - MEAN g3 REPORTED-b
PERF04"E9., JkG) RAggb ggg g g g g gpry ggy e ggb ' ' p Ag ggggIL.,.

' .. GAMMA (GELI)
2

G-40 'h07 ESTA9' 2146.594 1/ 13 JONES FARM 2146.598 1/ 13 1183.95t 1/. 1)
2146.59- 2146.59 1.25 MILES.W 2146 59- 2146.5* '1183.95- 1183.95

-01-214- NOT ESTA9 1 VALUES (LLD ' 1.974 1/ Il
1 97- 1 97

PB-214 .407 ESTAB 1 VALUES CLLD 4.68: 1/ 11
' 4.68- 4 68 *

,

a. Nominal 1mer Limit of Detection (LLD) as described is Table 3.'
b. Mean and range based upon detectable measurements only. Fraction of detectable measurements at specified locations is indicated in parentheses.(F).

4
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FIGURE 8

24 - Direct Radiation Levels
Sequoyoh Nuclear Plant-
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24 -

Direct Radiation Levels
Sequoyoh Nuclear Plant,
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Reservoir Monitoring

Samples are collected from the Tennessee River as detailed in table 27. -
j' Samples. collected for 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
y are shown on the accompanying map (figure 10) and conform to sediment ranges .

established and surveyed by TVA.
d

Water

Water samples are collected automatically by sequential type sampling
devices at three cross sections and composite samples analyzed monthly for4

gross alpha and beta activity and gamma-emitting radionuclides. Further com-
posites are made quarterly for strontium and tritium analyses. Results are
displayed in table 28. Figure 11 presents a plot of the gross beta activity;

In surface water from 1971 through 1982. 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 monitoring programs conducted by TVA
'

at other sites.
1

Fish

: Radiological monitoring for fish was accomplished by analyses .of
| composite samples of adult fish taken semiannually from each'of three contigu-'

ous 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 preoperational monitoring program. Three species, white
crappie, channel catfish, and smallmouth buffalo, are collected representingi

both commercial and game species. Sufficient fish are collected in each
reservoir to yield 250' or 200 grams oven-dry weight for analytical purposes.
All samples were analyzed for gamma, gross alpha,-and gross beta activity. In

'

j- addition, two samples of each species were analyzed for 89 90Sr, and Sr. The
composite samples contained.approximately the same quantity.of flesh from each;

! fish. For each composite a subsample of material was drawn for counting.
Results are given in tables 29 through'32.

Sediment ,

Sediment samples were collected semiannually from dredge hauls made
'

for bottom fauna. Gamma,; gross, alpha, and gross beta. activity'and.s9Sr and '80Sr content were determined in samples collected ~from points in four cross;
~

sections. Each sample was a composite obtained by combining equal volumes of
,

j sediment from each of three' dredge hauls at a point in the. cross section.-
Results are given in table 33.-

.

* *
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IIn addition 3to the sampling described above, shoreline sediment.

samples =were' collected.at'three recreation-use areasi(two downstream from the |
iplant?and one upstream) in the. vicinity. of SQN. Sarples werectaken:.in May<

.nuclides, ssSr,~andand November:and analgSr. zed for. gross alpha, . gross- beta , gamma-emitting radio-
1

t 9 Results are given instable 34.

Asiatic ~ Class-
.

Samples of: Asiatic. class were: collected: semiannually.with a Ponar;
" dredge from'three. stations.and analyzed'for gamma, gross > alpha,.and gross beta;
activity. The,s9Sr and 90Sr' content was, determined in thershells. Results.
are given.in, tables-35.and;36.
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Table 27

S_A_HPLING SCllEDUI.E - RESERVOIR HON _ITORING

_ _
Biological S.nnp_les

Tennessee River Renthic Shoreline _
(Mile) Fauna Sediment Sediment Fish" Water Samples

472.8 X

b
473.2 Automatic sampler

~477.5 X

478.3 X

480.8 X X

b483.4 X X Automatic sampler

i 485.2 (Control) X
1

496.5 (Control) X X

b497.0 (Control) Automatic sampler

Fish samples are taken from Watts Bar, Chickamauga, and Nickajacka.
'- Reservoirs.

_

b. Composite sample analyzed monthly.
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- TABLE 26

RADIDACTIVITY IN SURFACE WATER TOTAL

0.037 RQ/L .PC1/L -

NA"E OF FACILITY _1(2VOYAH 00CNE T NO.,10-327.328.

LOCATION OFnFACILITY H & MI L T ON TENNL11LE REPORTING PER,IOD 19PP ,._

TYPE AND LOWER LIMIT ALL CONTROL NUMBER OF
LOCA LO(ATION Wilg_glgd[ST ANNUAL _ PEAN. LOC ATION{ - NONROUTINE .g

MEAN-(()gIONS'
TOTAL Nu" Bra OF INDICATOR
0F ANALYSIS DETECTION,

RANEL{f RANGE {}
-MEAN 8 REF0FTEDPEAN (NA"E .

MQigGQ1LE 9F04MLQ tLLD) sANgE _ _ _ 2111M CE J 2.Q Q LCllg L
GROSS ALPHA 2.000 3 31t 2/ -26) TRM 4t3.4 3.51t 2/_,13) 2.918 3/. 13)

5* .3.29- 3.34. 3.29- 3.34 < 2.09= 4.00

GROSS BETA 2 400 3.30t 20/ 26) TRM 473.2 4,33t. 9/ 13) 3.764 12/. 13)

39 2 42- 14.99 2 57- g.67 2.63- 5.87

GA RA (GELI)
3S

u-40 NOT ESTAB 16.41t 10/ 26) TR" 493 4 17.938 7/ 13) 25.06f 5/ 13)
2.39- 35.66 2 39- 35.t 6 3.42- 67.75

J N37 ESTAB 3 534 6/ 26) T9F 473.2 4.328 2/ 13) 4.004 6/ 13)31-214
0 50- 5.77 3.29- 5.35 0.74- 7.13

PB-214 NOT ESTAB 3 06 3/ 26) Tav 473.2 3.066 3/ 131 0.766 2/ 13)
0.25- 6.65 0 25- 6.i5 0.56- 0.93

P3-212' NOT ESTAB 0.968 12/ 26) TPM 493.4 1.244 7/ 13) 2.174 3/ 13)
0 12- 4 10 0 12- 4.10 0.39- 5 07

$3 69' 10.000 9 VALUES CLLD 4 VALUES CLLD
13 ANALYSIS PERFOR"ED

SR 3C 2.000 * VALUES (LL3 4 VALUES <LLD
13 ANALYSIS PERFORMED

TRITIUM 330.000 377 12t 4/ 5) TRM 4A3.4 378 768 2/ 5) 440.668 1/ 43
13 347.73- 403.21 378.77- 378.7F 440.88- 440 88

Nominal Lower Limit of Detection'(LLD) as described in Table 3.c.
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 29

RADICACTIVITY IN WHITE CRADP' 'SH)

PCI/G - 0.037 b .' #DRt Wsi. .fi

hAME OF FACILITY _1EQUOYAH COCKET NO._10-327 32P
LOCATION OF FACILITY HAMILTOM TENNF1E(F RFPO871%G PERInD_1212

TYPE AND. L0bER LIMIT ALL CONTROL NUMEER OF
TETAL NUMBER- 0F INDICATOR LOCA{ IONS LQ[111gN JITH M11 HEST ANNULL_5LAN _ LOCATIONg~ NCNROUTINE
CF ANALYSIS DETECTION * MEAN t NAME MEAN (F)"

RANGE {} RANGE {} PLi1MREPENTS'
PEAN ( REPORTED

PERFORMED (Lt31 DISTANCE AND DIRECTION #ANGE
GROS $ ALPHA, 0 100 2 01t 4/ 4) CHICKAMAUGA RES 2.644 2/ 29 3.054 2/ 2)

'6 0.31- 2.68 TRM 471-530 2.60- 2.68 2.32- 3 79
GRIS$ BETA 0.100- 31.314 4/ 4) NICMAJACM RES 31.698 2/ 2) 29.554 2/ 2)

6 30.64- 32 27 TRM 925-471 31.11- 32.27 26 04- 31.05
GAMMA (GELI)

6
.CS-137 0.020 0.148 4/. 4) CHICKAMAUGA RES 0 171 2/ 2) 0.13t 2/ ?)

0.09- 0 16 TRM 471-530 -0.17- 0.18 0.10- 'O.16
-40 NOT ESTAB 17.63t 4/ 4) NICNAJACK RES 18.62: 2/ 29 15.464 2/ 2)

16.54- 19.60 TRM 425-471 17.63- 19.60 14 27- 16.66
91-214 0 020 C.034 .1/ 4) CHICKAMAUGA RES 0.036 1/ 2) ~ 0.158 1/ 23

0.03- 0.05 TRM 471-530 0 03- 0.03 0.1b- 0.15
08-214 NOT ESTAB 0.01t 2/ 4) .NICKAJACK.RES .0.014 2/ 2) 0 116 2/ 2)

0.00- 0 01 TRM 925-471 0.00- 0.01 0.04- 0.1%
RA-226 NOT ESTAS 0.004 1/ 4) NICKAJACK RES C.00t 1/ 2) 0.158 1/ 2)

0.00-- .0 00 TRM 425-471 0.00- 0.00 0.15- 0.15
PA-2349_ NOT ESTAB 2.82t, 1/ 41 NICKAJACK RES 2.82t 1/ 21 2 VALUES (LLO

2.82- 2 92 TRM 425-471 2.82- P.82
SR 89 0.500 1 51 t 3/ 4) CHICKAMAUGA RES 2.278 1/ 23 1.071 1/ 21

6 C.90- 2 27 TRM 471-530 2.27- 2 27. 1.07- 1 07
SR 90 0.100 4 VALUES <LLD 0.20t 1/ 2)

f 0.20- 0.20

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

.

m
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T ABLE 30

RAOI0 ACTIVITY IN CHANNEL CATFISH (FLESH)

PCI/G - 0.037 BQ/G 80RY WEIGHT)
~

NAME OF F ACILI TY_1[ggCY AH
'

COCKET NO. 50-327.32a
LOCATION OF FACILITY wa=ILTON TENNESSEE REPORTING PERIOD _1982

TYPE AND LOWER LIMIT ALL CONTROL NUMBER OF

TOTAL NUMBER OF INDICATOR LOCA7 IONS LOCATION WITH Hlig[SI_AN%UAL MEaN. LOCATION { NONROUTINE
MEAN IF ALPORTED- UbMEAN ( NAME MEAN tFy"
P A N GL_b)OF ANALYSIS DETECTION"

RANGE {}- PEaSULEMENTSDISTANCE AND_glRECTION RA3EEPE4FO4mED (LLD) _

GROSS ALPHA O.100 1 766 4/ 43 NICMAJACK RES 2 638 2/ 2) 1.108 2/ 23

6 0.57- 2.72 TRM 425-471 2.54- 2.72 0.58- 1 62
# *

GR1SS BETA 0.100 23.624 -4/ 43 .NICNAJACK RES 28.038 2/ 2)" 16.374 2/. 2)

6 17.94- 30 43 TRM 425-471 25 63- 30.43 16 22- 18 52

GAMMA (GELI)
6

CD-60 0.310 4 VALUES CLLD 0.038 1/ 23
0.03- 0.03

CS-137 0.020 0.064 4/ 4) NICWAJACK RES 0.068 2/ 2) 0.096 2/. 2)

0.04- 0.06 TRM.425-471 0.06- C.06 0.03- 0.15

W-40 NOT ESTAB 11.444 4/ 4) NICKAJACK RES 12.43t 2 / .. .23 10.614 2/ 23
9.71- 12.66 TRM 425-471- 12.19- 12.66 '7.87- 13.35 *

BI-214 0.020 0.046 2/ 43 NICKAJACK RES 0.054 1/ 23 2 VALUES <LLD
'

0.02- 0.05 TRM 425-471 0.05- 0.05

PB-214 NOT ESTAB G.024 1/ 4) NICMAJACK RES 0.026 1/ -23 2 VALUES CLLD-

0.02- 0 02 TRM 425-471 0.02- 0.02-

QA-226 NOT ESTAB 0.006 1/ 4) CHICNAMAUGA RES 0.008 1/. 23 2 VALUES <LLD
0.00- 0.00 TPM 471-530 0.00- 0.00

TL-208 NOT ESTAB 0.014 1/, 4) NICKAJACK RES 0.014 1/. 23 0.004 1/ 23
0.01- 0.01. TR* 425-471- 0.01- 0.01 0.00- 0.00-

SR 99 0.500 0.948 2/_ 4) NICKAJACK RES 0.948 2/. 2) 0 786 1/ 2)

6
.

0.74- ;1.14 TRM 425-471 0.74- 1 14 0.78- 0.78

SR 90 0.100 4 VALUES CLLO 2. VALUES CLLC, ,

6
'

ANALYSIS PERFORMED

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

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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - _ _ _ _ - _ - - _ - _ _ _ _ _ _ _ _ _ . _ _ _ - _ _ _ _ . _ _ . - - - . _ - - _ _ - _ _ - _ _ _ _ _ - -_
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TCBLE 31 " -

RADIOACTIVITY IN SMALLMOUTH BUFFALO (FLESH)

PCI/G - 0.037 SQ/G EDRY WEIGHT)

NAME OF FACILITY _1LguovaH DOCKET h0. 50-327 32a
LOCATION OF FACILITY HA*ILTON TENNL11LE REPORTING PERIOD 1982

TYPE AND LOWER LIMIT ALL: CONTROL NUMBER OF
TOTAL NUMBER OF INDICATOR LOCA7 IONS LOCATION J1TH HIGHEST ANNUAL M[AN . LOCATIONg NCNRCUTINEbOF ALALYSIS CETECTION* MEAN ( NAME MEAN E g )" MEAN (g ) REPORTED

RANGE ()PERFORMED (LLD) . DISTANCE AND DIRECTION R1NGC RAhiE PEASUREFEhTS
G4055 ALPHA 0.100 0.97f 4# 43 NICMAJACM RES -1.078 2# 2) 0.826 2/ 2)

6 0.24- 1.50 >TRM 425-471 0.81- 1 34 0 80- 0.84
GRCSS BE TA 0.100 24.12t 4/ 43 NICdAJACK RES 25.21t 2/ 2) 17.50t 2/ 23

6 16.96- 33.45 TRM 425-471 16.96- 33.45 10.53- 24.07
CAMMA (GELI)

6

CS-137 0.020 0.044 4/ 4) CHICKAMAUGA RES 0.058 2/ 2) 0 104 1/ 2)
0.02- 0.07 TRM 471-530 0.03- 0 06 0 10- .0.10-

K-40 NOT ESTAB 12.024 4/ 4) CHICKAMAUGA RES 12.998 2/ 23 9.644 2/ 2)
,8.46- 16.82 TRM 471-530 . 9.17- 16.82 4.60- 14.67

BI-214 0.020 0.024 1/ 43 NICKAJACK RES 0.02t 1/ 2) 0.044 1/ 2)
0.02- 0.02 TRM 425-471 0 02- 0 02 0.04- 0 04

PB-214 NOT ESTAB 0 01t 2/ 4) CHICKAMAUGA RES 0.014 1/ 2) 0.01t 2/ 2)
0.01- 0.01 TRM 471-530 0.01- 0.01 0.00- 0 03

PO-212 *0T ESTAB 4 VALUES < LLC G.C14 1/ 2).

0.01- 0.01
SR 89 0.500 1 484 2/ 43 CHICNAMAUGA RES 1 628 1/ 2) 2 VALUES <LLD

E 1 13- 1 82 TRM 471-530 1.82- 1.82
SR 90 0.100 4 VALUES CLLD 2 VALUES CLLD ,

6 ANALYSIS PERFORMED

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

U

- _ _ _ _ - _ _ _ _ _ _
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TABLE 32

RADI0 ACTIVITY Im SMALLMOUTH BUFFALO (WHOLE3

PCI/G - 0.037 SQ/G EDRY WEIGHT)

N A PE OF FACILITY SEGUOYAH C0CNET ho. 50-327 32s
LOC ATION OF F ACTLITY HAMILTON TENNESSLE REP 0pTING PERIOD 1982

TYPE AND LowE R LIMIT ALL CONTaOL NUMBER OF
LOCA LREAY10N WITH HIGHEST AN1UAL_5LAN. LOCATIOjp NCNRCUTINETCTAL NUPBER OF INDICATOR

MEAN {F){ IONS
y,

OF 4%ALYSIS DETECTIO4, NA#E PEAN E g )" MEAN Q3 ELP0kTED e

PERFORMED attDE RANGr DISTANCE AND DIGEETION RA3GE RA%GE MLAIMREMENTS
GRLS5 ALPHA 0 100 0.9At 2/ 41 CHICKAMAUGA #ES 1.078 1/ 23 1.638 2/ 23

6 0 90- 1 07 TRM 471-530 1.07- 1 07 1.07- 2.20
GRESS BETA 0.100 20.968 4/ 43 CnICKAMAUGA RES 26.62t 2/ 2) 14.968 2/ 2)

6 14.17- 39.06 TRM 471-530 14.17= 39.06 13 66- 16 05
GAM *A (GELil

6
C5-137 0 020 .O.048 4/ 4) CHICKAWAUGA 8[$ 0.054 2/ 23 0.0 98 1/ 23

0.03- 0.06 TR" 471-530 0 03- 0.)6 0.09- 0.09
u -4 0 NOT ESTAB s.05t 4/ 4) NICMAJACM RES 6 0at 2/ 23 7 344 2/ 23

6.66- 9.44 TRM 425-971 6.72 a.44 6.24- 8 44
SI-214 0.020 0.064 3/ 47 CHICMAMAUGA RES 0.07t 2/ 29 0.074 1/ 23

0.02- 0.12 TAM 971-530 0.02- 0.12 0.07- 0.07
PB-214 NOT EST88 0.356 3/ 43 CHICKAPAUGA RES 0.058 2/ 23 0.048 2/ 2)

0.02- 0.09 TRM 471-530 0.02- 0.09 0.02- 0.07
PB-2I2 NOT EST AB 3.008 1/ 43 CHICKAMAUGA RES 0.00t 1/ 25 0.026 1/ 23

0.00- 0.00 TRM 471-530 0.00- 0.00 0 02- 0.02
pA-226 NOT ESTA8 0.02t 2/ 4) NICNAJACK RES 0.028 1/ 23 0.074 1/ 23

0.02- 0.02 TRM 425-471 , 0.02- 0.02 0.07- 0.07
SR 89 0.500 1 604 3/ 49 CHICNAMAUG4 RES 3 188 1/ 2) 2 VALUES CLLD

6 0.68- 3.18 TRM 471-530 3 18- 3 18
sl CD 0.100 0.166 2/ 43 CHICKAmauGA RES 0 164 2/ 23 0 134 2/ 23

6 0 15- 0.18 TAM 471-530 0 15- 0 18 0.10- 0.15

c. heinal tower 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).

.

A



TABLE 33

RADI0 ACTIVITY IN SEDIMENT

PCI/G - 0.0 37 90 /G GDRV WEIGHT)

NamE OF FACILITY _1EQuevaw C0CNET ho. 90-327 121
L3 CATION OF FACILITY wa=ILT04 TENNES5LE Rt.PCRT1kG PLRIOD 1982

TTDC 3%3 LGWE4 LI"If sLL CONTROL NUMEER OF
TOTAL Nu*eEA 0F INDICAfonLOCA[ IONS Loca7 ION WITH wi6 Hest ANNUst ME AN . LCCATIONg h0hE00 TINE
OF ANALYSIS OETECTION* 4EaN (F) NAPE MEAN ( g)" PEAN ( REPORTED

pa%GE{}#ERFO*=E9 (LLD) as%GE DISTANCE AN9 OreECTION RAN2E MEASUREMENTS
G4355 ALPHA 0.350 9 298 6/ 6) TP" 472.80 5 284 2/ 27 3.478 2/ 23

s 1.22- 5.73 4.R3- 5.73 3.37- 3.57
GT.0SS eCTA O.700 30.171 6/ 6) TAM 472 60 36.568 2/ 23 32.07( 2/ 27

3 10.51- 37.59 35.61- 37.51 30.60- 33 54
GAMMA GGELI)

.

CE-144 0.060 6 VALUES CLL3 0.128 1/ 23
0 12- 0.12

C3-60 0.010 0 194 6/ 6) TRM 480.82 0.30t 2/ 29 0.204 2/ 29
0.03- 0.37 0.24- 0.?7 0 20- 0.21

CS-137 0.020 1 456 6/ 6) T8" 472.80 3.42t 2/ 2) 1.744 2/ 23
0.07- 3 97 2.e6- 3.97 1.66- 1.93

C3-5s 0 010 0.028 1/ 6) T8M 4'3.4 0.024 1/ 2) 2 WALUES CLLD
0.02- 0.02 0.02- C.02

E -4 0 '07 ESTA9 13.694 6/ 6) Ta' 450.22 16 498 2/ 23 14.994 2/ 2).

5.01- 18.26 14.69- 1F.26 14 84- 15.15
BI-214 0.020 1.266 6/ 6) TRm 4s0.92 1.658 2/ 23 1.138 2/ 23

0 17- 2.23 1.02- 2.28 1.00- 1.27
CI-212 0 10G 1 994 6/ 6) TRP 472.60 2 268 2/ 23 2.374 2/ 2)

0.35- 2 79 2.25- 2.26 1 57- 3.17
F3-214 %3T ESTAS 1 324 6/ 6) T** 430 92 1.554 2/ 23 1 184 2/ 23

0.20- 1.94 1.17- 1.94 1.10- 1.27
PB-212 *43T ESTaB 1 51t 6/ 6) T8" 4s0.62 1 618 2/ 23 1.494 2/ 23

0.23- 2.45 1 50- 1 72 1 39- 1.59
C0-226 NOT ESTAB 1 268 6/ 6) TR9 490.s2 1.658 2/ 29 1.134 2/ 23

0.17- 2.2a 1 02- 2 2d 1.00- 1.27
40-224 NOT ESTAB 1.518 3/ 6) Tam 4s0.4 1.544 2/ 27 1.908 2/ 23

0.29- 2 40 0.29- 2.50 1.53- 2.27
TL-206 0.020 0.504 6/ 6) TRP 480.92 0.54t 2/ 27 0.458 2/ 21

0 07- 0.73 0.45- 0.63 0.42- 0.49
AC-223 0.060 1.474 6/ 6) TRM 4P0.82 1 648 2/ 29 1 464 2/ 23

0.22- 2.53 1.42- 1.d5 1 33- 1 59
pa-234M NOT ESTAB 2.41t 2/ . 6) TR" 480 82 3.588 1/ 2) 3.154 1/ 23

2.03- 3.58 3.56- 3.58 3.15- 3.15
58 39 1.500 1.344 2/ 6) TRM 472 80 2 068 1/ 2) 2.594 1/ 2)

e 1.61- 2.06 2.06- 2.06 2.59- 2.59 u
*.54 90 0.300 6 VALUES (LL3 2 VALUES (LLD

9 ANALYSIS PERFORMED

c. Ilominal 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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TCBLE 34

RADICACT!v!TY Ih swc4E lit.E SEDIMLNT

FCI/G - 0.037 SQ/G SORY WEIGHT)

NAPE OF FACILITY SECUOYAH 00CMET h0. 50-327 328
LOCATION OF. FACILITY wa=ILTON TENNES1LE 5[ PORTING FER10D_19F2,_

TYPE 4%D LOWC2 LIMIT .. ALL CCNTROL NUMBER CF
TOTAL NUMSEs c.F INDICATOR LOCAJIONS LEC11123_d11g_d11dL57 ANNUAL _gtau . LcCATIchg hohROUTINE

mLAN e PEAN ( REPORTED $.-OF ANALYSIS DETECTION *
aaNGE{} R ANQ[f ) " paNGE()MEAN t NAME

QISTaNCE AND DI#ECTION MgyILrE Q24"[2 __1LLg)
GR OS S ALPHA. NOT ESTAP 3 028 4/ 43 GOLD POINT 3.988 2# 23 3 326 2/ 23

6 1 63- 4 17 TRM 47S 3.60- 4.17 2.69- 3.94
| GROSS EETA 0.700 18.754 ~ 4/ 43 GOLD POINT 77.754 2/ 2) 15.c74 2/ 2)

L 6 7.91- 35.02 TR 9 478 19.68- 35.32 12.67- 19.07

;. GAggA EGELI)
t f.
'

CS-134 0.090 0 26( 2/ 43 HAeRISON FLATS 0.278 1/ 23 2 VALUES CLLL
0~25- 0.27 TRM 477 0.27- 0.27.

CS-137 0.020 0.26e 2/ 41 60LD POINT- 0.368 1/ 2) 0.028 1/ 23
,

| 0.17- 0.36 TR M 478 0.36- C.36 0.02- 0.02

|' K -9 0 %0T ESTA6 9.07s 4/ 43 GOLD Pothi 15.556 2/ 23 6.63( 2/ 23
2.02- 23 30 TRM 478 7.79- 23.30 5.42- 7.64

01-214 0.020 0.95( 4/ 41 GOLD POINT 0.918 2/ 23 0.77( 2/ 2)
0.66- 1 11 TRg 473 0.70- 1.11 0.44- 1.10

GI-212 0 100 1 178 2/. 4) GOLD POINT 1 754 1/ 2) 1 118 2/ 23
0.54- 1.75 Tp* 478 1 75- 1.75 0.63- 1.60

PB-21 h07 ESTAB 1 03t 4/ 43 GOLD POINT 1.04E 2/ 2) C.864 2/ 23
0.74- 1.34 TRM 478 0.74= 1.34 0.52- 1 21

PS-212 0.020 1 064 4/ 43 GOLD POIhT 1.426 2/ 23 1.05( 2/ 2)
0.54- 1 59 TRM 478 1 27- 1 58 0 62- 1.48

A-226 A07 ESfaa 0.65( 4/. 4) GOLD POINT 0.91t 2/ 2) 0 77( 2/ 23
0.66- 1 11 TRM 478 0.70- 1.11 0.44- 1 10

RA-224 437 ESTA9 1 158 2/ 4) GOLD POINT 1 648 1/ 21 1.258 2/ 2)
0.67- 1 64 TRM 479 1.64- 1.64 0.70- ~1.80

TL-2C6 0.P20 0.334 4/ 4) GOLD POINT 0.456 2/ 23 0 316 2/ 23
0.16- 0.4P TRm 478 0.41- 0.46 0 20- 0.42

AC-22A 0.060 0.968 4/ 4) GOLD POINT 1 41( 2/. 2) 0.96f 2/ 2)
0.50- 1.46 TRM 479 1.36- 1.46 0.60- 1.36

#A-234M NOT ESTAB 4 VALUES (LLD 2 684 1/ 2) .

2 6R- 2.6F
Sd 89 1.500 4 VALUES <LLD 2 VALUES <LLD

4 ANALYSIS PERFORMED*SR 90- 0.300 4 VALUES CLLO 2 VALUES (LLD
6 ANALYSIS PERFORMED

n. Itoainal Lower T.iait of Detection (LLD) as described in Table 3.
.

b. .Mean and range based upon detectable acasurements only. Traction of detectable wasurements at specifiPd locations is indicated in parentheses (F).

1
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TAILE 35

RADI0 ACTIVITY IN CLAM FLESH

PCI/G - 0.037 SQ/G EDRV WEIGHT)

NAME CF FACILITY _1(gggYAH DOCKET P.O._10-327 328
LOCATION OF FACILITV HAE1LTON TENNES1LE REPORTING PER100_1962

TYPE AND LOWER LI"IT ALL CCNTROL' huMBER OF
TOTAL NUMBER OF INDICATOR LOCA[ IONS LOCATION WITH HIEh[ST ANNUAk_ FLAN. LOCATIONg~ NONROUTINE-,

RANGE {3"
MEAN ( MEAN Eg3 REPORTED0F ANALYSIS DETECTION MEAN IF) NAME

*ERFORMED (LLO) RAgiE Q11113[E AND DIELCIION RANEL E[ASUPLEENTS___

GRiss ALPHA 0 1CC 4 18t 4/ 43 TRM 460 82 6.658 2/ 23 2 694- 2/ 23
6 1.52- 9.92 3.38- *.92 1 42- 3.96

GROSS BETA O.10C S.254 4/ 4) TRM 480.82 10.768 2/ 27 6.624 2/ 23
6 5.74- 15 16 6.35- 15 16 4 66- R.58

GIMMA (GELI)
6

CO-60 0.090 0.328 4/ 43 TRM 480.82 0.344 2/ 23 0.214 1/ 23
0.24- 0.44 0 24- 0.44 0.21- 0.21

CS-137 0.0e0 C.278 1/ 43 TRM 480.82 0.274 1/ 23 0.204 1/ 21-
0.27- 0 27 0.27- 0.27 0.20- 0 20

CO-5s 0 070 0.ect 3/ 4) 'TRM 400.82 1.434 1/ 21 2 VALUES <LLD
0.39- 1.43 1 43- 1.43

K-40 NOT ESTAS 2.948 4/ 43 TRM 483.4 3.034 2/ 23 3.70s 2/ 2)
1.55- 4 17 2.34- 3.72 2.94- 4.47

BI-214 NOT ESTAE 0 594 4/ 41 TRM 483.4 0.658 2/ 23 0 554 2/ 23
0 19- 1 09 0.22- 1.09 0.32- 0.78

PS-214 NOT ESTAS 0.534 4/ 43 TRM 480 82 0 594 2/ 23 0.4Pt 2/ 23
0.07- 0.91 0.27- 0.91 0.20- 0.77

PB-212 NOT ESTAS 0 256 3/ 41 TRM 480.82 0.334 2/ 23 0.058 2/ 23
0.09- 0.45 0.21- 0.45 0 03- 0.06

R4-226 NOT ESTAB 0 848 1/ 43 TRM 480.82 0.844 1/ 2) 2 VALUES (LLO
0.84- 0.84 0.84- 0.84

TL-208 NOT ESTAB 0.064 3/ 41 TRM 480 82 .

0 04- 0 13 C.04- 0.04
0.08t 2/ 21 0.044 1/ 23

0.00- 0.13
cC-228 NOT ESTAB 0 268 2/ 43 TRM 480 82 0.288 2/ 25 0.314 1/ 23

0.04- 0.52 0.04- 0.52 0.31- 0 31

Nominal 1mer Limit of Dete'ction (LLD) as described in Table 3.e c.
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 36

RADICACTIv!TY IN. CLAM SHrLL

PCI/G - 0.037 BQ/G 80RY WEIGHT) , __ ,, , ,_. _ _

NAMC OF FACILITY _SE200YAh C0CNET A0._11-127e328
LOCATION.0F FACILITY HA"IlTON TENNESS[E . REPORTING PERIOD 1962

TYPE AND LOWER LIMIT ALL . . .CONTROC huMBER CF
TOTAL NUMBER . CF INDICATOR LOCA{ IONS .LGC111SN WITH PIGHEST AkhMAL_"LAN 3 LOCATION % NCNRCUTINE, w

. EF ANALYSIS DETECTION MEAN ( NAME MEAN (g)
A Ah1E() sANGE{}

PEAN ( REPORTED "

__gggFORMED tLLDs EliTA3cE AND DIRECTION =ANGE MEA $UpEMENTS
G40S$ ALPHA 0.700 .4 VALUES CLLD 2 V ALUES (LLD -

6 ANALYSIS PERFORMEC ,

GR$$S. BETA 0.T00 4.538 4/ 4) TR" 400.82 4.588 -2/ 2) 3.65( 2/ 2)
6 4.29- 4 98 4.28- 4.68 3.31- 3.99..

.. 4GELI)G'MMA
6

CD-60 0.010 0.024 4/ 4) TR" 450.02 0.02E 2/ 27 0.02t 2/ 23
0.01- 0.33 0 02- 0.03 0 02- 0.02

CS-137 0.020 0.024 1/ .4) TRw.450.82 0.02f 1/ ?> 2 VALUES (LLO
g 0.02- 0.02 0.02- 0.02

CO-58 0 010 0.04( 1/ 14) TR" 490.82 0.048 1/ 2) 2 VALUES CLLO
-0.04- 0.04 0.04- 0. 4

M-4 0 NOT EST AB 0 16f 4/ 4) TAM 963.4 0 174 2/ 23 0.158 2/ 23
0 11- 0.22 0 11- 0.22 0.10- 0.21

'
GN-54- 0.010 ^ 0.03t 2/ 4) TR4 4e0.92 0.038 2/ 23 2 VALUES <LLO

O.02- 0.05 0.02- C.05
BI-214- 0.050 0 148 4/ 4) TR4 483.4 -0 15( 2/ 23 0.098 2/ 2)

0.10- .0 16
.

O.12- 0 18 + 0.09= 0 10
81-212 0.100 0.22( 4/ 4) TRM 483.4 0 248 2/ 23 0 198 1/ 2)

0.15- 0.27 .0.21- 0.27 0 19- 0.19
PB-214 0 050 0 15e 4/ 4) TR* 443.4 0.168 2/ .2) 0.114 2/ 2)

0 11- 0.16 0 13- 0 10 0.09- 0 12
PB-212 NOT ESTAB 0.158 4/- 43 Tc" 493.4 U.158 2/ 2) 0.10( 2/ 2)

0.13- 0.17
.

0.13- 0.17 0 10- 0.10
RA-226 0.050 0.14f 4/ 4) Tew 463.4 0.158 2/ 2) 0.098 2/ 2)

0 10 . 0.16- 0 12- -0 18 0.09- 0.10
TL-208 0.020 0.044 4/ 4) TR* 490.82 0 05( 2/ '23 0.03f 2/ 23

0.03- 0.05 0.04- 0.05 0.03- 0.03
AC-228 0.060 0.234 4/ 4) TRM 463.4 0 248 2/ 23 0 168 2/ 2)

'"
,

0.18- 0.27 0.22- 0.27 0.14- 0.18
-PA-234M NOT ESTAB 2 058- '1/ ,4) TRM 4fD.82 1 058 1/. 23 2 VALUES CLLD

1.05- 1.05 1 05- 1 05
S2 89 5 000 4 VALUEE.<LLD 12.98( 1/ 23

6 - 12 98- 12.98
SR TO 1.000 1.49( .1/ 4) Taw 493.4- 1.49( 1/ 2) 2 VALUES (LLD

6. 1 49- 1 49 1.99- 1.49
. ~ ;. - - - -.: -- -- . . .n , , _ , , ,- ,. . , -

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

.

_ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ m_ _ __.______m ___ - ~ - _ _ _ _ _ _ _ . . _ _ . . _ _ _ _ _ _
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Quality Control |" . .. ...
~

, c ,. 3 .

' f [ '., . ..-

-! A quality control program has been established with the Tennessee )ze - i'
c

1.: Department of Public Health Radiological Laboratory and the Eastern Environ- .

,, 1 mental Radiation Facility, Environmental Protection Agency, Montgomery, Alabama. .' . .. :
.7q.,.; Sampler. of air, water, milk, fish, and soil collected around nuclear plants P

,

are forwarded to these laboratories for analysis, and results are exchanged . .y .:-
.

fdr comparison. .c-
p

: .

.1 ? :\ ' ,

|. . ,o',,'

Data Analysis ., ,2 ' 1,
,

. , .

8- .(.

C > Data measured at the control stations for each medium were averaged i]<
for each sampling period. In order to describe the distribution of control

.H station data, a mean, standard deviation, and 3-sigma limits were calculated. ' ' . ;j.

.

m; We car. expect that background concentrations would be distributed within these , .. ! .

1 limits. This provides the basis for comparing control and indicator data. If .
'-

',| [ the indicator data fall within the 3-sigma limits defined for control data, we .f.i ;
,

: ~J- 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 d . , :' -

..'ranalyses to determine if the difference is attributable to the nuclear plant. ...J+-

*

. .s
.g}i.. .'

. . . Conclusions 7.. :.

- u -

d A vast majority of the indicator station data was found to be within h .

[- the distribution defined by the control station data. The data analysis .. L -
~

''

' ~
software identified concentrations slightly exceeding the limits of the control .3. .

i station data for a small number of radionuclides in samples for indicator E TJ ' .

stations. Many of these values may be discounted because the error reported f. f . .c
by the analysis prograr. was greater than the calculated concentration. The i 1.. f .
remaining isolated, elevated concentrations may be the r:-sult of f allout, %,[.'

,[ fluctuations in the existing environment, computer program artifacts, or . <9g,..

G analytical errors. The same type of isolated high values occurred in the i .? , .
~.'t control station data and may be attributed to the same sources. 6.-

j 1-

>:: g. '
_

is Dose estimates were made from concentrations of radioactivity found WJ
S

]. in samples of environmental media such as air, milk, drinking water, and fish. - D :, .
.3 Doses estimated for persons at the indicator locations were essentially identical O ' ' . .
p to those determined for persons at control locations. Greater than 99 percent of qc.. [

i those doses were contributed by the naturally occurring radionuclide potassium-40, t ; f .t.;

y and by strontium-90 and cesium-137 which are long-lived radioisotopes found in P T. '. ,

, !. fallout from nuclear weapons testina onducted over the last several years. ,'"[.

1 f,
. _. :. ; . . . .

|4s

d., *?. , ,

.t;. .
, , _

.i: '.'g - .

(i[,
*-

'' PI. ''
. ' .s

* *?W. :
.Q '.'. %: .. : -

, ,. . .t.

* . ,
, ,

.. . ; . y -p .. ..m ,. a.. . ;;,;.. c;s..:. 33._ .a. n.; 3.g,yy -;;.g.; *.g:;;g.4 } p: y ..;9_ . ; .p:cy .y : .~ 9 , w.
_

. ..
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. ':- s.. ..

: .. . . < . - < , ., . . .

;; ;g . . .7 Doses were also estimated for the potential exposure to individuals Vi ' ~'d . Aparticipating in water-related recreational activities downstream from SQN.
-

The small concentrations of cesium-134 and cesium-137 measured in shoreline '"'f.(.~?..
a ." - . .r-v !

sediment samples were estimated to produce an exposure of less than 10 per- J. . ' . 7
; -

' '

: 1- cent of the limit allowed by the NRC for water-related pathways. Concentra- "' , ,.'.. g. ,
,

tions of cesium-137 smiliar to those at the downstream shoreline were observed . ," T , ' ~
::

in stream-channel sediment samples from above the plant, indicating that at ). . ..

. ;.
' - * '

J. |' least a part of the calculated exposure was not due to plant operations. { 'p , ;.1.W
-

i. . .

: , . . . >

From the above analysis of the data and from the trend plots pre- ' ' ' ' '- n
a 4. ''[| sented earlier, it is concluded that there were no significant increases in j. /L- -

the exposure to members of the general public attributable to the operation 1. * 2
.

.n

of SQN. Indications of the presence of small quantities of fission products %; .||' ; , ; p 7
have been seen in aquatic media such as Asiatic clams and shoreline sediment. TJC %*,. .

,

'
The levels measured were extremely low, for example near the nominal lower $"? [1. ,.y, limits of detection, and were well below the reporting levels outlined by the (#1 c ' . . =

{ NRC. . . .No increases of radioactivity have been seen in water samples. These ';S ./ Q ;media will be monitored closely for indications of increases. ' A % /S.,.
,
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