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ENVIRONMENTAL RADIOACTIVITY LEVELS

WATTS BAR NUJCLEAR PLANT

1981

Introduction

The Watts Bar Nuclear Plant (WBN), being constructed by theTennessee Valley Authority, is located on a site owned by TVA containing1770 acres of land in Rhea County, Tennessee, bounded on the east byChickamauga Reservoir (see figure 1). The site is approximately 50miles (80 kilometers) northeast of Chattanooga, Tennessee, and 8 miles(13 kilometers) southeast of Spring City, Tennessee. The plant willconsist of two pressurized water reactors; each unit is rated at 3,411MWt and 1,160 MWe. Fuel load in unit 1 is scheduled for 1983.

A preoperational environmental radiological monitoring programwas implemented in December 1976. This program has the objective ofestablishing a baseline of data-on the distribution of natural and man-made radioactivity in the environment near the plant site. This reportpresents the results obtained from that program during 1981.

Staffs in the Division of Occupational Health and Safety andthe Office of Natural Resources carried out the sampling program outlinedin tables 1 and 19. Sampling locations are shown in figures 2, 3, 7, and10, and table 2 describes the locations of the atmospheric and terrestrialmonitoring stations. All the radiochemical and instrumental analyses wereconducted in TVA's Western Area Radiological Laboratory (WARL) located atMuscle Shoals, Alabama, and Eastern Area Radiological Laboratory (EARL) atVonore, Tennessee, with EARL being the primary laboratory for samples fromWBN. Alpha and beta analyses were performed on Beckman Low Beta II, BeckmanWide Beta II, and Tennelec LB5100 low-background proportional counters.Nuclear Data (ND) Model 100 multichannel analyzer systems employing sodiumiodide, NaI(Tff), detectors and ND Model 4420 Systems in conjunction withgermanium, Ge(Li), detection systems were used to analyze the samples forspecific gamma-emitting radionuclides. At EARL, an ND Model 6620 systemis used with both types of detectors. Samples of water, vegetati on, airparticulates, food crops, and charcoal (specific analysis for 131I) areroutinely counted with NaI(Tk) detection systems. If significant concen-trations of radioisotopes are identified, or if there is a reasonableexpectation of increased radioactivity levels (such as during periods ofincreased fallout), these samples are counted on the Ge(Li) system. Identi-fication of gamma-emitting radionuclides in all other types of samples isroutinely performed by analysis on the Ge(Li) system. TVA-fabricated andTennelec beta-gfamma coincidence counting systems are utilized for the deter-mination of 13 concentrations in milk. Tritium determinations are madewith Beckman LS150, Beckman LSlOOC, and Packard Model 3250 liquid scintil-
lation counting systems.
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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-emitting nuclides analyzed by NaI(T.k). The data obtained
by Ge(Li) detectors were resolved by the appropriate analyzer software
and the metric minimization routine HYPERNET.

The detection capabilities for environmental sample analysis
given as the nominal lower limits of detection (LLD) are listed in table 3.
Samples processed by NaI(T.) gamma spectroscopy were analyzed for 14
specific gamma-emitt *ing radionuclides and radionuclide combinations a. For
these analyses, radionuclide combinations such as 103'110Ru and 95Zr-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 occurring or naturally p roduced radioiso-
topes, such as 7 Be, 4 61K, 212Bi, 2 14 Bi, 212Pb, a 4Pb, 226Ra, etc. LIDs for
the analysis of the radionuclides listed below aare given in table 3B.
LIDs for additional radionuclides identified by Ge(Li) analysis were cal-
culated 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 <LID"
for an isotope with no established LID does not imply a val-ue 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 LID were reported are listed in the data tables.

TVA's radioanalytical laboratories participate in the Environ-
mental Radioactivity Laboratory Intercomparison Studies Program conducted
by EPA-Las Vegas. This program provides periodic cross-check samples of
the type and radionuclide composition normally analyzed in an environmental
monitoring program. Routine sample handling and analysis procedures
were employed in the evaluation of these samples. The results received
during calendar year 1981 are shown in table 4. The ±3a limits based on
one measurement were divided by the square root of 3 to correct for
triplicate determinations.

aThe following radionuclides and radionuclide combinations are 2uantified
by the AIPHA-M least-squares computer code: 14 1'1 44Ce; 1r 11 '106Ru; 184Cs; IS7CS; 915Z r Nb; 58Co; 54Mn; 65Zn; 5S~; 0 I; 4K n
140Ba-La.



Table 1

ENVIRONMIENTAL RADIOACTIVITY SAMPLING SCHEDULE

Heavy
Air Charcoal Rain- Particle Atmospheric Well Public Aquatic Life

Station Location Filter Filter water Fallout Moisture Soil Vegetation Milk Water Water and Sediment

Site SSW W W N M BW S

Site N W W M M BW S

Petty Farm W W N N S QM

Spring City W W N N S M

Cedine W W M M S

Ten Mile W W ii M S

Decatur W W 11 M S

Goodfield W W M M S

Rockwood W W M M S

Dayton W W M H BW S M.

Farm L Q M M

Control Farms Q N

Onsite Wells (7) M

Watts Bar Reservation 
M

C. F. Induistries N

Ch ickamauga/Watts
Bar Reservoir Q

W - Weekly BW - Biweekly M - Monthly (every 4 weeks) Q - Quarterly S -Semiannually



Table 2

ENVIRONMENTAL MONITORING STATION LOCATIONS

WATTS BAR NUCLEAR PLANT

Approximate Distance and
Direction from PlantSample Station

Indicator Stations

LM-l WB

LM-2 WB

PM-i WB, Smith Bend
(Petty Farm)

PM-2 WE, Spring City, TN

PM-3 WB, Cedine Camp

PM-4 WB, Ten Mile, TN

PM-5 WB, Decatur, TN

PM-6 WE, Goodfield, TN

Farm L

Control Stati~ons

RII-l WB, Rockwood, TN

RII-2 WE, Dayton, TN
(Identical with RM-2S,
Sequoyah Nuclear Plant)

1/2 mile

1/2 mile

3-1/2 miles

7 miles

1 1-1/2 miles

7-3/4 miles

6-1/4 miles

9 miles

1-1/2 miles

17-1/4 miles

15 miles

(3/4 kilometers)

(3/4 kilometers)

(5-1/2 kilometers)

(11-1/4 kilometers)

(18-1/2 kilometers)

(12-1/2 kilometers)

(10 kilometers)

(14-1/2 kilometers)

(2 kilometers)

(27-3/4 kilometers)

(24-1/4 kilometers)

19-1/2 miles

15 miles

16 miles

(31-1/3 kilometers)

(24-1/4 kilometers)

(25-3/4 kilometers)

SSW

N

SW

NW

NNE

NE

S

SSW

SSW

NN1E

SW

Farm S

Farm B

Farm C

SW

E

SSW



Table 3

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

A. Specific Analyses

NOMINAL LOWER LIMIT OF DETECTION (LLD)*

Vegetation

Charcoal Fallout Water and grain

pCi/ID
3  

mCi/kM
2  

pCi/l pCi/g, dry

0.4 0.01
2.0 0.05

0.05 2.4 0.20

0.02
10 0.25

2 0.05

Soil and
Sed iment

pCi/g, dry

Fish,
clam flesh,
plankton,

pCi/g. dry
Clam shells
pCi/g, dry

Foods, meat,
poultry,

pCi/k~g.we

1.5

25
0.35
0.70

1.5
0.3

*All LLD values for isotopic separations are calculated by the method developed by Pasternack and Harley as described in HASL-300.

Factors such as sample size, decay time, chemical yield, and counting efficiency may vary for a given sample; these variations

may change the LLD value for the given sample. The assumption is made that all samples are analyzed within one week of the

collection date. Conversion factors: 1 pCi =3.7 X 10-2 Bq; 1 mCi - 3.7 X 107 Bq.

Air
Particulates

pCi/rn
3

Total a
Gross a
Gross
3 
H

131 1

0.005
0.01

0.005
0.001

Milk
pCi/i

0.5
10
2



Table 3

DETECTION CAPABILITIES FOR ENVIRONMiENTAL SAMPrLE ANALYSIS

B. Gaimma Analyses

NOMINAL LOWER LIMIT OF DETECTION (LLD)

Air
particulates

pC i/rn
3

Nal* Ge(Li)**

0.03

0.07
0.01
0.04

0.01
0.01
0.01

0.02
0.02
0.02
0.01
0.10
0.02

0.02
0.03
0.01

0.03
0.02
0.01

0.01
0.01
0.01
0.01
0.01
0.01

0.02
0.01

W4ater
and milk

p i/ll
Nal Ge(Li)

Vegetat ion
and grain

pCilg, dry
INal Ge(Li)

0.55

1.10
0.35
0.65

0.20
0.20
0.20

0.23
0.20
0.25
0.17
2.50
0.68

0.22
0.47
0.09

0.51
0.33
0.06

0.11
0.05
0.05
0.05
0.11
0.06

0.34
0.08R

Soil and
sediment

pCi/g, dry_
Nal Ge(Li)

0.35
0.06

0.60 0.10
0.20 0.02
0.45

0.11
0.12 0.08
0.12 0.02
0.12

0.03
0.01

0.20 0.01
0.15 0.01
0.23 0.02
0.11 0.01
0.90
0.15

0.02

Fish
pgj/E, dry
Nal Ge(Li)

0.35
0.06

0.60 0.10
0.20 0.02
0.45

0.1 1
0.12 0.08
0.12 0.02
0.12

0.03
0.01

0.20 0.01
0.1.5 0.01
0.23 0.02
0.11 0.01
0.90
0.15

0.07
0.02

Clam flesh
and plankton
pCi/g, dry
Nal Ge(Li)

0.35
0.56
0.07

0.74
0.48
0.08

0.15
0.07
0.07
0.08
0.17
0.08

0.30
0.10

Clam shells
pCi/g, dry
Hal Ge(Li)

Foods, (tomatoes

potatoes, etc.)

-P~i/ kg.Het-
Nal Ge(Li)

0.35 38
0.06

0.60 0.10 60
0.20 0.02 15
0.45 40

0.12
0.12
0.12

0.20
0.15
0.23
0.11
0.90
0.15

0.11
0.08
0.02

0.03
0.01
0.01
0.01
0.02
0.01

0.07
0.02

*The Nal(T1) LLD values are calculated by the method developed by Pasternack and Harley as described in HASL-300 and Nuci. 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-L, Marinelli beaker. Vegetation, fish, soil, and sediment
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 and
fish. Meat and poultry are counted in a 1-pint container as dry weight, then corrected to wet weight 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 a 4" x 4" solid or 4" x 5' well Nal(Tl) crystal. The counting time is 4000 seconds. All calculations are performed by
the least-squares computer program ALFHA-M. The assumption is made that all samples are analyzed within one week of the collection date.

**The Ge(Li) LLD values are calculated by the method developed by Pasternack and Harley as described in HASL-300. 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 given samples.
Water is counted in either a 0.5-L or 3.5-L Marinelli beaker. Solid samples such as soil, sediment, and clam shells are counted in a 0.5-L
M4arinelli beaker as dry weight. The average dry weight is 400-500 grams. Air filters and very small volume samples are counted In petrfe
dishes centered on the detector endcap. The counting system consists of a ND-4420 multichannel analyzer and either a 25%, 147, 1&%, or 29% Ge(LI)
detector. The counting time is normally 8 hours. All spectral analysis is performed using the software provided with the ND-4420. The
assumption is made that all samples are analyzed within one week of the collection date.
Conversion factor: 1 pCi - 3.7 x 10- Bq.

2'. 1, 14 '.Ce
144 Ce
5 1C

1 31 1

103 1 0 6 Ru

1 3 7CS

9 SZr-Nb
9 SZr.

9 5Nb
5 8 Co

6 
5
Zn

6 'Co

b 0 K
16 

0 a-La
14 6 Ba
10 'La

Meat an-4
poultry

lCi/kg, we'

Nal Ge(C 7

200 90
50 20

150
90

40 50
40 15



Table 4

Results Obtained in Interlaboratory Comparison Program

A. Air Filter (pCi/filter)

Gross Alpha
EPA value TVA AVG.b

(±3af) ____ EARL

21±9

30± 13

28±12

25± 11

22 23

31 31

29 32

26 25

Gross Beta
EPA value TVA AVG-.

(±3a) WARL EARL

19±9

50±9

54±9

51±9

24 26

55 49

62 59

61C 54

Strontium-90
EPA value TVA AVG.

(±3a)

18±2.6

19±2.6

16±2 .6

WARL EARL

2 <2

18 15 c

19 23

16 1

Cesium-137
EPA value TVA AVG.

(±3y)- WARL EARL

19+9

14±9

16±9

19±9

20 22

15 14

17 18

21 20

B. Tritium in Urine (pCi/L)

Date EPA Value (±3a)

3/8],

6/81

9/81

11/81

.810+549

1600± 585

2050±59 9

2700±6 15

TVA AVERAGE

WARL EARL

713 390

1637 1830 d

2103

2573 2623

Western Area Radiological Laboratory, Muscle Shoals, Alabama
Eastern Area Radiological Laboratory, Vonore, Tennessee
Efficiency curves were checked and known spikes were run. Everything found was within acceptable limits.
We are awaiting the next cross-check for further investigation.
Results were mailed to EPA but not reported by them.
Sample was lost in analysis. There was insufficient timie to obtain another sample from EPA and1 reanialyze.

Date

12/80

3/81

6/81

9/81



Table 4 (Contdi

Results Obtained in Interlaborator: Conparison Program

k
H. '¶k (pCi>')

Strontlia:' 814
EPA value TVA A'.G.

Date (--3o) -- /A RI EARL

1/81 0 <10 ( 10

4/81 25-9 e 28

7/81 25±9 23 30

10/81 23±9 25 28

Stro-nt .ý7 90

EP 5) vale l E A RL.

20±5. 2
11--2.6
17-2.6
18± 2.6

Iodine - 131
.~A value T.VA A%'G

( ±3 ) WARL [ARL

26- 17
26± 10

.01±
52-10

24 21
21 29

<15n <15
L9 47

Ces iun 5II3,
EPA valuýe 1 VA AV(.

3-316 I0 41

22i9 21 24
31--9 32 32
25±9 27 27

Barium. -.1.40
EPA value T VA AVG.-

(-3'-) W/A RI EARL

PotassiumLbl 60

EPA value TVA AT'-"" F/ va 1, e V

(,-3) WARL FARI L) 1/ARI EARL

1 550'232
¶5 59- 135

1600t ¶39
1530' 133

1513 167",.
1623 1620
1620 1500

3/81 47,9 42 44 29±2. 8 3

7/81 44:t9 53 51 31±2. 8 31

11/81 38±9 49P' 54 p 23± 2. 6 25

119=21¶
82± 14

F. Foods (pCi/kg, W/et Weight)0

126 121 53±9 56 51

80 106q 45±9 43 54
3349 29 3!

2640±229 2857 2917
2640-122Q 2870 3.37 '1

27304237 282 0 ' 27201

Values for potassium are reported as m.' /Iiter of sample.

Results were marginally out of limits. Efficient' curves were chiecked1 with no conclusive findinvs-. Subsequent results have been '-atisfactorv..

Only two results were sent to EPA. Resuilts were not included in their analysis.

Values for potassium are reported as r'g/kz sample.

Investigation of this problem was initiated hut no satisfactory conclusions have been reached. We suspect difficulties arising from' sample

inhomogeniet v.

An incorrect weipht v'as obtained in tie 'sc-'=a analysja -'f thi- sariple. rurther anal -si 'Iectrr .1 tihe san'ule so tlat t-'.e correct tci <It ccouid

not be determined.

Investigation was conducted. No satisfactore explanation w.as found. Other cross-checks on this isotopie in different media are satisfactory.

IT0S 25 32



Table 4 (Contd)

Results Obtained in Interlahoratory Comparison Program

C. Radiochemical Analyses of Water (pCi/L)

Gross Alpha
EPfA value TVA

Da t:e (±3o)- WARL

Gross Beta
AVG-. E-PA valu-e-TVA-- -AVGC.
EARL. (t3o-) WAAL, EARL

9± 9 10 9 44:t9

25± 10 23 15' 25.t9

21± 9 21 14 14j 9

22± 10 20 22 15i 9

33± 14 29 1 8 28--9

21± 9 21 13 23±9

Strontium - -89 Strontium - 90 Tritium
EPA value TVA AVG. EPA -value TVA AVG. EPA value TVA AVG.(±3o) WARL, EARL (±3a) WART, EARL (±3a) WARL EARL

49 49 16±9 11 14 34± 3. 1

f
Iodine - 131

EPA value TVA AV-G.
(±3a) WART- EARL

26 29

14 16 36±9 40 33 22±2.6 21 22

15 18

29 26 23±9 26 23 11± 2. 6 I11 10

18 24

1760±591 1917 1753

2710+615 2467 2723 30±10

1950±596 1990 1947

2630±613 2623 2713 73+13

2210+603 2263 2197

2700±615 2717 2807 76±13

D. Gamma-Spectral Analysis of Water (pCi/i,)

32 28

79 73

65 56~

Chromilim - 51
E'PA val we I TVA AVG.

t,. (+ 3") WART, EARL

___Cobalt - 60
EPA value T VýA AVG:

-(' 31) WAR. -EARL

<60 25±9
<60 17±9
<601 22*±9

Zinc - 65
E9PA value TVA -AVG.

(4aJ) WARL EARL

85±9 84 83
0 <15 <15

24 ±9 26 21

Ruthenium - 106
EPýA va I~lie 'EVA AVG.

(43c) 14ARL EARL

0 <40 <40
15±9 <40 <40

f.Specific analysis for 13 11I to0 test the procedures used for the analysis of milk.g. Investigationis of the analytical procedure were conducted and new efficiency curves were determined. Results have been satisfactory since that time.hi. New efficiency curves were determined subsequent to this analysis. Subsequent results were satisfactory.i. Excess humidity in counting room and a change in the amount of solid introduced into the sample by EPA are suspected in the difficulty with thissample type. Steps have been taken to correct or compensate fdr these items.j. Results are possibly due to an incorrect chemical form of the precipitate counted in this procedure. Investigations continue.

Cesium -134

(ieo WARL EARL

Cesium - 137
EPA value TVA AVG.

(± 39) WART, EARL

4±9 6 10
31±9 27 30

1/8)
2/81
3/81
4/81
5/81
6/81
7/81
8/81
9/81

10 /81
11/81
S2'/ 81

2/P1
6/81

10/81

38? 28 h
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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.
Six perimeter air monitors are located at distances out to 11 miles (18
kilometers) from the plant in the towns of Spring City and Decatur, and
four other populated areas. The remote air monitors are located at
distances out to 17 miles (27 kilometers) from the plant in the towns of
Dayton and Rockwood. See table 2 and figures 2, 3, and 7.

At each monitor, air is continuously pulled through a Hollingsworthand Vose LB 5211 glass fiber filter at a regulated flow of 3 ft3/min (0.085
m3/min). In series with, but downstream of, the particulate filter, isa 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. Moi-sture 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 aGM tube that continuously scans the particulate filter. The disintegra-
tion rate of the atmospheric radioactivity is continuously recorded at
each station. The data from the two local monitors and from perimeter
monitors (PM) 1, 2, 4, and 5-are radiotelemetered into the plant control
room.

Air filters are collected weekly and analyzed for gross beta
activity. During this period, five 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 radionuclides and quarterly for 89Sr, 905~r
analysis. The results are presented in table 6.

The annual averages of the gross beta activity in the airparticulate filters at the indicator stations (local and perimeter
monitors) and at the control station's (remote monitors) for the years
1977 through 1981 are presented in figure 4. Increased levels due tofallout from atmospheric nuclear weapons testing are evident, especially
in 1977, 1978, and 1981. These fluctuations are consistent with data from
monitoring programs conducted by TVA at other nuclear power plant sites.

Table 5 presents the maximum permissible concentrations (MPG)
recommended by 10 CFR 20 for nonoccupational exposure.

Rainwater is collected and analyzed for specific gamma-emitting
isotopes and strontium. In addition, samples from one of the control
stations, which is also a part of the Sequoyah Nuclear Plant monitoring
program, were analyzed for gross beta and tritium activity. During this
period, three samples contained insufficient volume for any analyses.
For the gross beta analysis, a maximum of S00 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.



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. During this reporting
period, one sample was damaged to the extent that no analysis could be
conducted.

Charcoal filters are collected and analyzed for radioiodine.
During this period, six samples were not obtained because of equipment
malfunction. The filter is counted in a single channel analyzer system.
The data are shown in table 9.

An atmospheric moisture collection device containing molecular
sieve is located at each local monitor and at one remote monitor.
Samples are taken every other week, the moisture driven off the molec-
ular sieve, collected in a cold trap, distilled, and counted for tritium
content. The results are shown in table 10. During this reporting period,
twelve samples were not obtained because of equipment malfunction, and
four samples were lost during analysis.

In late September the levels of tritiumn measured in the atmosphere
increased from 6-10 pCi/mls up to 100-400 pCi/in 3. Efforts were made to deter-
mine the cause of the increases but without success. From November 17, 1981
through the end of the year, samples were collected weekly at each station.
The levels remained somewhat elevated but decreased to around 20 pCi/mn3 by
the end of the year. The highest concentration measured is only 0-.2 percent
of the MPC for tritiumn in air as shown in table 5.



Table 5

MAXIMUM PERMISSIBLE CONCENTRATIONS

FOR NONOCCUPATIONAL EXPOSURE

Alpha

Nonvolatile beta

Tritium

95Zr-95Nb

1.311

65 Zn

54mn

8 9S r

9oSr

51Cr

134 CS

58co

.MPC
In Water In Air
pci/l* pci/M.S*

30

3,000 100

3,000,000 200,000

20,000 500

10,000 200

10,000 200

60,000 1,000

20,000 1,000

300 100

100,000 2,000

100)000 1,000

30,000 300

3,000 300

300 30

2,000,000 80,000

9,000 400

90,000 2,000

*1 pCi = 3.7 x 10-2 Bq.



TABLE 6

RADIOACTIVITY IN AIR FILTER

PCI/M(3) - 0.G37 F../MC3)

NAME OF F4CILITYWATTSBAR-- - --- - ------

LOCAT ION OF F ACILITY R ---------------------T- - -S- --- -- -- -- --

DOCKET NO. TVA/OMa/OtHS- j~---
REPORTING PERIOD~....

TYPE ANC
TOTAL NUMB3ER

OF ANALYSIS
PERFORMED0

5 15
GAMPA (GELI)

CE- 141

CE-144

RU-1 03

CS-137

ZR-q5

NB-95

K -4 0

BI-214

PR-214

PB-2 12

BE-7

TL-20A

AC -22ft

PA-.'3 M

SR 89

SR 90

LOWER LIP-I7
OF

DETECT IOT-ý
(_LLD)-

0 . 01C

0.010

0.,?20

NOT ESTAB

NOT ESTAB

0.01C

9.010

NOT ESTAB

0.020

0'.020

NOT ESTAB3

0.050

C ST AB

ESTAB

ESTAS

NOT ESTAB
4C

4 ft

ALL
INDI CATOR LOCATIONS

,MEAN I~

0.09( 411/ A11)
0.01- 0.38

0.01 C
0.01-

0.02-
0n.01 C
0.00-
ci .oc 0 C
0.00-
0.03(C
0.01-
0.041
0 .C1-
0.02 C
0.n0-
0.034
0.*02-
0.03(
0.02-
9.00(
0.00-
0.06(
0.05-
0.00(
0.00-
0.001
0.00-
0.60(
0.60-
0.00(
0.00-
0.00 C
0 .00-

215/ 104)
0.02

26/ 104)
0.03

16/ 104)
0.03

16/ 104)
0.00

55/ 104)
0.11

67/ 104)
9.07

20/ 104)
0.05

19/ 10,4)
0.04

31/ 104)
G .0 0

67/ 104)
0.0q

37/ 104)
0 .0 0

11/ 104)
0.01

l/ 104)
0 .60

32/ 32)
0 .01

8/ 32)
0.00

kOCI1N1E.JATA~jNAL14EA N
NAME MEAN (FTb

n1STANrFl ANfl niFFCTION RANGEP
FM1 PETTY FARM

3.75 MILES WSW

LM2 N. WOSP GATE
0.5 MILES N
PM4 TEN MILE
7.75 MILES NE
PM6 GOODFIELD
9.V MILES SSW

LM2 N. 6BSP GATE

0.5 MILES N
PM3 CEDINE BIBLE

CAMP 11.5 M. NNE

PM6 GOODFIELD
9.Q MILES SSW
PM5 DECATUR
6.25 MILES S
PM2 SPRING CITY

1.0 MILES NW
PVI3 CEDINE BIBLE

CAP~P 11.5 M. NNE

PH2 SPRING CITY
7.0 MILES NW
PM3 CEDINE BIBLE

CAMP 11.5 M. NNE

LMI ENV DATA STA

C.5 MILES SSW

LM2 N. WBSP GATE

0.5 M4ILES N
PM2 SPRING CITY
7.0 MILES NW
PM3 CEDINE BIBLE

CAMP 11.5 M. NNE
PM2 SPRING CITY
7.r MILES NW

0.1CC 52/ 52)
0.02- 0.38

0. 01f
0.01-
0.04(
0.*03-
0. 02(
0.01-
0.00 C
0.00-
0. 031
0.01-
0.05 C
0.01-
0.031
0.01-
0.04(
0.02-
0i.04 C
0.04-
0.00 C
0.00-
0.07 C
0.05-
0. 00C
0 .00-
0.01 C
0.01-
0.60(
0.60-
0.01(
0.00-
0.0'3 C
0.00-

2/ 13)
0.*02

2/ 13)
0.04

5/ 13)
0.03

1/ 13)
0.00

6/ 13)
0.06

7/ 13)
0.11

10/ 13)
0.05

3/ 13)
0.05

11 13)
0.04

4/ 13)
0.00

7/ 131)
0.08

4/ 13)
0.00

1/ 13)
0.01

1/ 13)
0.60

4/ 4)
0.01

1/ 4)
0.00

CONTROL
LOCATIONý
MEAN

-RANCE_ - -
0.091 104/ 104)
0.01- 0.34

0.01(
0.01-
0.03 C
0.02-
0'.01 C
0.00-
0.00 C
0.00-
0.02(
0.01-
'0.041
0.01-
0.02 C
0.00-
0.03(C
0.02-
0 .0*2
0.02-
*0.00 C
0.00-
0.06(C
0.05-
0.001
0.00-
0.01 C
0.00-
0.73(C
0.73-
0. 00C
0.00-
0.00(
0.00-

NUMPER OF
NONROUTINE
REPOR TED

MEASUKtf4jI.

3/ 26)
0.01

6/ 26)
0.*04

11/ 26)
0.02

1/ 26)
G.00

13/ 26)
0.05

14/ 26)
0.09

10/ 26)
0.05

61 26)
0.04

41' 26)
0.03

9/ 26)
0.00

15/ 26)
0.09

9/ 26)
0.00

21 26)
0.01

1/ 26)
0.73

S/ 8)
c'.01

1/ 8)
r .0 0

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 of specified locations is indicated in parentheses (F).



TAF-LE 7

RADfIOACTIVITY IN fiAIN6,ATER

PCI/L - E.E37 EG/L

----- ----------------f3AF ~------------------- OCE NO.-IA n~~U2---
LL!ATION OF FACILITY PiA- --- --- --- TENNESSEE __ REPORTING PERID11

TYDE 41ýj!~

TOTAL NLWFEi*
OF ANALYSIS

_PER FOR-'EO
GROSS 6ET4

12
GAMMA (NA!T)

L06ý[L LIvIT
C;F

LL2.1 .

ALL
I 9I CAT5= LOCATI3NE

MF !" (F )b

F fN

LOCAT10tL ITHHIGHE S3 ANILV MA
NAPE MEAN ([Th-

U.STANCEANC DIRECT ION -- RANGE

C ONTRODL

LOCAl! ON"ý
MEAN'tb

RANGE
ý20.014 ID/ 12)

5.83- 42.28

NUMBER OF.
NONROUT INE
REPOR TED

UjASUREMEN1 S

CS-I .57

"N-5 4

FE-59

GAMMA (GEL!)

RU- 103

Z R-95

NO - q

K-4 0

S1 -2 1

cR-2 14

PF-2!?

OF -7

EST A I

E T A 9

EST 60

NO0T ESTAE3

NOT ES7A8

I0. 000

NOT ESTAB

NOTI ES TA 8

NOT ESTAe

NOT F:STAF

NOT ESTAH

3530. 30CTR I TIU:!

4.11 (
2.40-
1 .64 (
0 .2;' -

5 . n 2

56.*234
14 .3C-

6.42(
3.22-

11 .26(
10 .66-

5.4.0-
23.70(

6.94(

0 . a ? 4

2.66-
2 .26 (
0 .02-

ý44 77(

12 .40(C
10 .21-

23/ 63)
7.40

16/ 63)
4.2 0

19/ 63)

t0/ L-3)
101.60

10/ 40)
10 .93
4/ 40)
12".4ý3

161/ 40)
12.31

16/ 40)
85.41

17/ 40)
20.17
6/ 40)
1 4 .3

14/ 40)
q. 4 6

1 1ý/ 4 )
66.16

24/ 103)
15.49

1!: V4LUES <LLD
ANAL YS~IS PERFORMED

PM5 DECATuk
6.25 MILES S
PM1 PETTY FARMA
3.75 MILES I.SW
PM2 SPRING CITY
7.t MILES N.w
PM TEN MILE
7.75 MILLS NE

PM1 PETTY FARM
3.75 MILES WSW
PM2 SPRING CITY
7.0 MILES rq6
PMI PETTY FARM

3.75 MILES WS6
IN? N. WBSP GATE
0.5 MILES N
PMI PETTY FARM
3.75 MILES wS
PM4 TEN MILE
7.75 MILES %E
LMi2 N. '4PSP GATE
0.5 MILES-,
PM4 TEN MILE
7.75 MILES -'E
PH3 CEDINE LIPLE
CAMP 11.5 H. NNE

5. 00(
5.00-
2.30(C

9. 20(
9.2c.-

61.*734
19.60-

10.*65(C

10 .65-
11.61 C
10.*79-
12.31(
12.31-
45.29(C
5.11-

14.29(
12.04-
14.*334
14.33-

9.46-

50.58(
41 .68-
13.23(
12.95-

1/ 5)
5.00

2.30
1/ 7)
9.20

7/ 8)
101 .60

1/ 5)
1G.65
2/ 6)
12.43
1/ 5)
12.31
2/ 4)
85.47
2/ 5)
16.54
1/ 5)
14 .33
1/ 4)

2/ 5)
59.*4f'
2/ 13)
1-3.51

2.90-

2.30(C

3.194
0.60-

51.15(
18.40-

6/ 15)
5.*70

3/ 15)
3.10

9/ 15)
6.*30

11 / 15)
97.90 .

9.32( 4/ 9)
4.42- 14.41

17.03( 2/ 9)
14.19- 19.87
15.8P( 3/ 9)
6.51- 32.74

18.28( 3/ 9)
4.64- 33.08

13.65( 7/ 9)
1.73- 32.33
8.23( 3/ 9)
0.31- 17.37
0.03( 1/ 9)
0.113- G.03

42.15( 4/ 9)
34.05- 46.98
13.23( 5/ 24)
10.66- 16.65
24 VALUES <LLD

375 '.14( 1/ 12)
375.14- 3751.14

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



I AE-LE 8

RADIOACTIVITY IN '-4EAVY rA'RTICLE FALLOUT

PCI/M(Z)- !7COCrCnC.O .)/KM(2)

%IA-E ý'F FACILITY -.A4TrS bA'9

LOCC-.TICN ')F F4CILIly--ýHE 1N;SýE -------

COCt(ET NO..._TAMLX ~ i:LLOMS------
REPCRTIG PERIOUD.8 -j --- ---

TYrE 4%[E
TOTA~L NUM7-F.R
OF ANALYSIS

C~ROSS BETA
1 2'1

L2o E' LIMIT
OF

DETECT IC I

-W.21-

INCICATOR LOCATIONS L.QC,.LLAdITH HIGHUST ANNUAL MEAN
pEatý (F) b NAV'E MEAN (Fb

R~vG~ ~ kFE~C IQN RANGEb

:.?(lý/ 103) LM? N. .RfGATE .10 13/ 13)

0 .06- 2.97 0.ý vILI:S . 0.10- ; .97

CONTROL
LOCAl IONS
MEAN (F)

__ RANGE b .......
0.90( 26/ 26)

0.09- 2.71

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 of specified locations is indicated in parenthcses (F).

NUMPER OF
NONROUT INE
REPOR TED



TA-LE 9

RADIOACTIVITY IN CHARCOAL FILTERS

F-CI/1(L) - L.ý.57 PG/M(3)

LC1C4TI'. 0li FýC!LITY--rHEf TEbtLSSEE-------------
POCKET tNO. 1YALJQtiLQt2S-UL2
REPORTING PEkIOD_19el

TYPE AjC,
TOTAL NU~-wr;

OF ANALYSIS

TOJIHE 1%~ A!;
514

LOWEP LP'IT ALL
Cr INCICATCR LOCAT1CtiS LOC4TI3.\ 6ITH HIGHEST ANN~UAL MEAN.

1~ETFCT IC,. a mE.i AN Fb -NAME MEAN (
(SL L) 2 )jNE~ n ECIONj_ R~ANGE

0. '2 O.3 3 3/ 4 101 PM3 CEPINF RIELE 0.03( 3/ 2)
0.-4 CAMP 1.5.. M. NN .2- C.cq

CONTF CL
LCC AT IONS0
ME ANI

0.02- 0.04

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 of specified locations is indicated in parentheses (F).

NUMe.ER OF
NONROUTINE
REPORTED



TAILE t0

RADIOACTIVITY 1i4 ATMOS!"FRIC MOISTURE

PCI/I
M

(3) - C.C!7 /(3

NAME flF F'CIL1TYW~tTTSEA9Z----------- --

LOCLTION -,F FACLIY R1! L-- --T -- ----------

D)OCKET NO._TVA/OMS/OHS-Pj/9---
RE;:CRTIr.,G PERIC-_9I- -----

TYPE aNLD
TOTAL NUM2.Erý
OF Ag4ALYwSIS

TRITIUM
7 1

L-OwER 1-0T
OF

cFTECTIra

-ALL2.1--
NOT ESTA~l

INDICATOK- LCOCA LIONS L2QAIT1QLýL1TNH-ilktELI A NNUAL!ME.AN

- -- -- - . .. .DISTANCE_&ANý CIRECTION - ANGEb----

0 .03- 128 *2 9 0.5 MILES % ~ 0.87- 80-64

CONTROL

LOC AT I N§
MEAN (F)

41.21( 20/ 20)

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 of specified locations is indicated in parentheses~ (F).

NUMBER OF
NONROUT INE
REPORT1ED
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Figure 2
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Terrestrial Monitoring

Milk

Milk was collected monthly from one dairy farm within a five-mile
radius of the plant (figure 2), and from at least one of three control dairy
farms. The three control farms are also controls for Sequoyah Nuclear Plant
(SQN). Since this plant is operating, milk samples are collected weekly for
1311 analysis with monthly analyses for gamma-emitting radionuclides and
strontium. The results are shown in table 11.

Vegetation

Vegetation samples were collected quarterly from the farms from
which milk was collected and analyzed for gamma-emitting radionuclides,89Sr, and 96Sr content. In June 1981 sampling frequency was increased
to monthly at the three control stations in support of the SQN monitoring
program. In addition, gross alpha and gross beta analyses were performed
on samples from the dairy farm near the plant. Approximately 1-2 kilograms
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
cattle graze. Table 12 gives the results obtained from the laboratory analyses.

Soil

Soil samples were collected semiannually near each monitoring
station to provide an indication of any long-term buildup of radioactivity
in the environment. One additional sample was taken at the control station
used in the SQN 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 gamma-emitting radionuclides, 89Sr, and 905r.In addition, one sample from each station and two samples from the SQN
control station were analyzed for gross beta. The results are given in
table 13.

Ground Water

Well water was obtained monthly from two farms in the area
and from six onsite wells. All samples were analyzed for gamma-emitting
radionuclides and a quarterly composite was analyzed for tritium. Theresults are shown in table 14. During this reporting period, two samples
were not taken because the stations were inaccessible, and one sample was
not available for tritium analysis.

An automatic sequential-type sampling device was installed on a seventh
well located downgradient from W1BN, and sampling was begun in June 1981.



Public Water

Potable water supplies taken from the Tennessee River in the
vicinity of WBN were sampled and analyzed monthly for gross beta and
gamma-emitting radionuclides. Tritium, "9Sr, and 9OSr concentrations
are determined in quarterly composite samples. One potable water supply
downstream from the plant is equipped with an automatic sampler with
composite samples analyzed monthly. Three additional water supplies are
sampled monthly by the collection of grab samples. An automatic sampler
was installed on the other downstream water supply in May 1981. Grab
sampling was discontinued and automatic sampling begun the first week of
June 1981. The results are shown in table 15.

Figure 5 shows the trends in gross beta activity in drinking
water from 1977 through 1981. The annual averages reported herein are
slightly higher than the levels reported in surface water samples (figure 6).

Environmental Gamma Radiation Levels

Bulb-type Victoreen manganese-activated calcium fluoride (CaF 2 :
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 gamma exposure rates at these locations. The dosimeters, in energy
compensating shields to correct energy dependence, are placed at approxi-
mately 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 calibrations and self-irradiation factors deter-
mined 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 2-5 mR/quarter higher than levels at offsite stations.
This is consistent with levels reported in other preoperational monitoring
programs conducted by TVA 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, or 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 1977 through 1981. 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 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.
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Poultry, and Food Crops

Food crops and beef raised in the vicinity of WBN are sampled
annually as they become available during the growing season. During
this sampling period, samples of apples, cabbage, corn, green beans,potatoes, tomatoes, turnip greens, and beef were collected and analyzed
for gross beta and specific gamma-emitting radionuclides. The results
are given in tables 17, and 18. No sample of beef was taken from acontrol location.



TABLE 11

RADIOACTIVITY IN MILK

PCI/I - 0.037 BQ/L

NAME OF FACILITYWATTSBAR -----

LOCATION OF F ACIL ITY_ j --------------- -jjfaC -------

DOCKET NO._TVA/OMS/OHS-Pf2ý/9 ---
REPORTING PERIOD 1981

TYPE AND
TOTAL NUM4BER
OF ANALYSIS

-- f.&ELUMM
GAMMA 4NAI)

K-40

LOWER LIMIT
OF

DETECT ION, a

150.000

IODINE IN MILK 0.500
169

GAMMA (GEL])

K-4 0

PB-212

TIL-20 8

SR 89

SR 90

ALL
INDI CATOR LOCATIONS

MEAN IF)b

1303.47( 13/ 13)
1178.10- 1375.60
.13 VALUES <LLD

ANALYSIS PERFORMED

NAME MEAN (FT9

RANGE b

LAYMAN FARM
1.5 MILES SSW

1303.47( 13/ 13)
1178.10- 1375.60

NOT ESTAB

NOT ESTAB

NOT ESTAB

10.000

2.000

13 VALUES <LID
ANALYSIS PERFORMED

2.914 10/ 13)
2.28- 3.88

LAYMAN FARM
1.5 MILES SSW

2.914 10/ 13)
2.28- 3.88

CONTROL
LOCATIONS
MEAN (F)b
--RAh!GL b. . . .

1283.73( 37/ 37)
1107.10- 1420.80
156 VALUES <LLD

1315.59( 2/ 2)
1290.04- 1341.13

0.71 ( 2/ 2)
0.56- 0.86
0.00( 1/ 2)
0.06- 0.00

39 VALUES <LLD

2.98( 29/ 39)
2.03- 4.15

NUMBER OF
NONROUTINE
REPORTED

MAa.Lf~fL!r1:1-S-

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

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



TAELE 12

RADIOACTIVITY IN VEGETATION

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

NAME CFFALTYWTSAP-
LOCATION OF FACILITY RH!LA .........- -- ------ TENNESýFj..E.

DOCKET NO._TVP/ Qiz£.....
REPORTING PERIOD_18

TYPE AND
TOTAL NUMBER
OF ANALYSIS

GROSS ALPHA

GROSS BETA

34

CE-141

CE-144

PR-I144

RU-10 3

RU-I106

CS-I137

ZR-95

MN-54

81-214

PB-214

PB-212

BE-7

TL-208

AC -22 8

SR 89

SR 9r'

LOWER LIMIT
O F

DETECTION a

0.050

0.200

0.220

NOT (STAB

3.200

0.510

0.060

0.110

0.050

NOT (STAB

0.0to

0.100

NOT (STAB

NOT ESIAB

NOT ESTAB

NOT ESTAB

NOT ESTACl

I . 2 f 0

ALL
INDICATOR LOCATIONS

MEAN (F)b

0.98( 4/ 6)
0.21- 1.98
1.471 E/ 6)
0.41- 2.98
6 VALUES <LLD

D.76( 4/ 6)
0.21- 1.42
0.731 1/ 6)
0.13- 0.73
G.12( 6/ 6)1
0.08- .18
1 .70( 4/ 6)
0.77- 3.114
2.18( 6/ 6)
0.14- 5.51

23.33( E/ 6)
4.22- 42.70
0.061 1 / 6)
0.06- 0.06
0.1711 3/ 6)
0.10- 0.28
0.081 2/ 6)
0.02- 1.14
0.051 5/ 6)
0.01- 0. 11
4.52( E/ 6)

0.41- 10.77
D.02( 4/ 6)
0.01- 0. 94
0 .101( 4/ 6)
0.03- C.19
1.64( 2 / 6)
0.43- 2. 12
0.23( 6 / 6)
6..13- C.34

;;A tAE MEAN (F)b
D 1STAKN -EE~1QAfr~

PM! PETTY FARM
3.75 MILES WSW
PHI PETTY FARM

3.75 MILES WSW

PHI PETTY FARM
3.75 MILES WSW
PMI PETTY FAR?#
3.75 MILES WSW
PMI PETTY FARM
3.75 MILES WS
PHI PETTY FARM
3.75 MILES WSW
PHI PETTY FARF
3.75 MILES WS
LAYMAN FARM
1.5 MILES SSW

LAYMAN FAR?.
1.5 MILES SSW
PHl PETTY FARM
3.75 MILES WSW
LAYMAN FARM
1.5 MILES SSW
LAYMAN FARM
1.5 MILES SSW
PMI PETTY FARM
3.75 FILES WSW
LAYMAN FARM
1.5 MILES SSW
LAYMAN FARM
1.5 MILES SSW
PM1 PETTY FARM
3.75 MILES WS6
PHI PETTY FARM
3.75~ MILES, WSk

1 .10C1
0.21-
2.211(
1 .44-

0.82(
0.21-
0.73(
0.73-
0.1141
0.11-
1.911
0.77-
3.52(
1.53-

27. 161
14.70-

0.06(
0 . 6-
0.281
0.28-
0.081
0 .C2-
0 . 0-61
0 .03-
7.11(
3.45-
0 .022(
O . 31-
0. 12(
0 * 0-
2.521
2.52-
0.301
0 .27-

2/ 2)
1 .98

2/ 2)
2.98

2/ 2)
1.42

1 / 2)
0.73

2/ 2)
0.18

21 2)
3.04

2/ 2)
5.51

4/ 4)
t2.70

0.06
1/ 2)
0.28

2/ 4)
0.14

3/ 4)
0.11

2/ 2)
10.77
3/ 4)

1.04
3/ 4)

0.19
1 / 2)
2.52

2/ 2)
0 .34

CONTROL
LOCA TICNS
MEAN (F) b

7.67( 4/ 4

3.67- 9.36
42.664 '4/ 4)
24.81- 64.44

0.53(
0.21-
1.064
0.32-
4.14(
4.14-
0.51 (
C.20-
0 .531
0.53-
0.111
0.06-
0.751
C.12-
0.92(
0.06-

18.58(
2.90-
0 .064
0.05-
0.22(
0.10-
0.114
0.02-
0. 051
0. G00-
4.20(
1.21-
0.021
C.00-
0.121
0 .03-
0.971
0.39-
0.154
0.06-

7/ 26)
1.39

201 28)
2.76

1 / 28)
4.14

5/ 28)
1.22

1 / 28)
0.53

12/ 28)
0.28

14/ 28)
2.74

22/ 28)
4.76

28/ 28)
43.53
2/ 2P)

0.07
11 / 28)

0.53
18/ 2 F

0.37
113/ 28)

2.32
28/ 28)

9.13
18/ 28)

0.12
12/ 28)

0.35
5/ 10)

2.03
13/ 1)

C.25

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

NUMBER OF
NONROUT INE
R E PORTEC C



T 1-Li' 13

RADOIACTIVITY IN SOIL

FCI/G - 2.f,37 EG/G (!PY wEJGPT)

N.APE iF FzACIL;1Y_ýtj -0 - .- -.- - -- -- -------------------

LOC:.TION GC FfiCILITY __;Tr -- - -- -- --------- - TENNESSEE ------------
00 C K T N0C. JJALk-vL9Mi =aL2-
REPORTING' PERIOC 18

TY';- Ali!)

0 RF 2ýj!ALY'1

GRCTOFS FiETA

CA-AZ (GEL I

CE-1 44

R Ll-1 "3

K-40

MN-54

P1-212

RA-226

PA-224

9lE-7

TIL - 2 18

AC-22e

F A-234v

SP R-,

1z-

DETECT!. a

NOT ESTA0

NOT ESTA'

C. nl I

0,. 15 n

N:OT ESTAF

0.7)5f

NOT EST A C

N0.TE T A E

NOT ESZTA.P

NOT E STA

ri1)T FESTA P

'LL
."'z:,-_T~ LOCATIC.`S

(Fib

'2.71 P F)
li.4l- 43.71

7.1-4-

P.654

C .171

O.C7-

2.6-5-
9.'?24
3.1 2-
C- P2
10.56-
I1.2!(
1.72-

r .Q 1

1 .82 4
E .5c6-
1 .141

*3C4
C*26-

5 4 4

S.21-
1.*041

3.62-
2.764

1.04 (

0.', 7-

3/ 111)
0.17

I 4

16/ 16)
?2.44

5/ it; )
0.14

13/ 16)
7.24

1 C-/ 16)
20.42
21 16)

0. '2
16 / 16)

1 .52
16/ 16)

1.58
16/ )

1b/ 16)
1.45

16/ 16)
1 .!2

15/ 16)
1 .ý3

2/ 16.)
(1.33

16/ 16)
o .4 4.,

16/ 16)
1.77

4.11
16/ 16)

2.,90
1/ 6

L3Ct.T1Z,-jW!Tr -IGt-'Ej "1 NNULJA MLAN
!.! Kr ME:

C'm2 SP,.'i'C CITY 43.924 1/ 1)

LUT E%ý EaIA STA

0.t MIL'ES ýýS6

CAMP 11.5 !-. %N~E

PM2 SPRIN~G CITY
7..! MILES No

FM2 SFý,]%- CITY
7.e MILES P..
Pm3 CEnlINE 0oLEi

PM2 SP-RING CITY

Pm~! CECI).E 21ELE

CLMP 11.5 r~. pNAF

PMI PETTY FARP

3.75 PM1LE'ý WSW
PM5 DECATUP

6.25 MILES S
P?$1 PETTY F&PM
3.75 MILE" &S~r
P"5 DECA~TUR
6.2t 9ILES S
PMl PrETTY FARPM

3.75. MILES kýS

CM5 DEC4TUI~
6.21ý k:ILr5ý
FM3 CE"I1SF eI&LL

PMI PETTY FARY

3.75 mILES dS.

Lf~l EN V LDATA STA
0.5 MILES 3S%
FM', TEi MILE
7.75 MtLE-' %lE
F ki5 DE C 6TuL
t.21- MILES 5
PM 2 SPP1NGC CITY

C. 1174-

0. C4 4
0 * 4-
1.*654
0.5 '6-
0.14(
0.14-
C . 244(
0.*24-

14 . Ci1 4
9.40-
0.02(
0.*02-
0.97(1

S. 92-
1.49(
1.44-
1.*054
1.*02-
1.*34 (

1.*23-
3.q71
0.92?-
1 .5z 4
1.53-
0.*334

0.*38-

1.27(
1.*17-
3.69(
3.07-
1.en4
0 . 73-
In . 32

0 . '2-

1/ 2)
3.04

2/ 2)
2.44

1/ 2)
C .14

1/ 2)
0.24

21 2)
20.42
1/ 2)
0.02

2/ 2)
1.02

2/ 2)
1.53

21 2)

21 2)
1.45

21 2)
1 . G 2

1/ 2)
1.*53

1/ 2)
C .3 3

21 2)
0.40

21 21
1.*37

21 2)
4.31

2/ 2)
2.90

1/ )

CONJT CL
I CC ATIICNý
!4FAN (F)

11.22( 4/ 4)

9.01- 16.24

C1.17( 1/ 5)

C.12- 0.1?
5 VA~LUES <LLID

0.35( 5/ 5)
0.16- 0.59
';.C4( 3/ 5)
0.03- 0.07
n1.071 4/ 5)
0.02- C.12
3.35( 5 5)
2.36- 5.69
0.02( 1/ 5)
0.02- 0.02
0.804 5/ 5,)
0.66- 1.1
0.75( 5/ 5)
0.57- 1.02
0.86( 5/ 5)
0.71- 1.20
0.664 5/ 5)
0.54- 0.87
0d.860 ( 5/ 5

0.66- 1.1

0.87( 4/ ~
0.65- 1.18
0.16( 1/
0.16- .16

0.21( 5/ 5

0.16- 0.27
0.62( 5/ t)
0.51- 0.7?
2.80( 3/ 5)
1.89- 4.23
0.49( 5/ 5)
0.18s- 0.P4

C.32( 1 / 5 )

3.3?- 0.3?

NCP.R0UT INC
RE POR TED1

tEASURt~ilj

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

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

43. 02- 43.027.ý! MILLE 7--



TABLE 14

RADIOACTIVITY IN WELL WATER

PCI/L - 0.037 BOIL

NAME OF FACILITY WAITT A DOCKET NO. TVA/OMSIOHS-82/9...
LOCATION OF FACILITYFI ----- - --- TEFN U Si§LJL----- REPORTING PERIOD_6 -----------

TYPE AND
TOTAL NUMBER
OF ANALYSIS

GAMMA (NAT)

FE-59

GAMMA (GELI)
28

K-40

B1-214

PB-214

P8-2 12

TL -20 8

AC -22 8

TRITIUM

LOWER LIMIT
OF

DETECT ION a

NOT [STAB

NOT ESTAB

ESTAB

ESTAB

ESTAB

NOT ESTAB

NOT ESTAB

330. 000

ALL
INDICATOR LOCALIONS

MEAN )

5.67( 2C/ 62)
2.40- 9.60

16.17( ID/ 22)
2.39- 35.01
8.85( 9/ 22)
1.58- 19.80
9.18( 5/ 22)
2.84- 14.47
1.924 5/ 22)
0.26- 4.63
3.82( 6/ 22)
1.65- 6.11
1.06( 1/ 22)
1.06- 1.06

25 VALUES <LLD
ANALYSIS PERFORMED

NAME MEAN 4)
2IUASAn.at&UO RANG Eb

WjBN WELL #1
ONSITE S

WBN WELL 95
ONSITE N
WBN WELL #1
ONSITE S
WBN WELL 91
ONSITE S
WBN WELL #3
ONSITE SE
WBN WELL 46
ONSITE WSW
WBN WELL #4
ONSITE NNW

8.60( 3/ 10)
7.20- 9.60

31.*484
27.94-
16.77(
12.96-
13.26(
12.07-

4.*63(
4.*63-
6.11(
6.11-
1.*064
1.*06-

21 3)
35.*01
3/ 3)
19.80
3/ 3)
14.47
1/ 3)
4.63

1/ 4)
6.11

I/ 3
1.*06

CONTROL
LOCATIONS
MEAN (F) b

b

5.46( 8/ 18)
1.60- 7.80

4.35( 2/ 6)
G.24- 8.46

17.24( 5/ 6)
0.20- 35.42

15.904 4/ 6)
4.29- 30.89
6 VALUES <LLD

0.544 2/ 6)
0.04- 1.03
2.05( 1/ 6)
2.05- 2.05
8 VALUES <LLD

a. Nomi~na.1 Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon detectable measurements only. Fraction of detectable measurements of specified locations is indicated in parentheses (F).

NUMBER OF
NOtiROUTI NE

REPOR TED



TAELE 15

RADIOACTIVITY IN PUtLIC WATER SUPPLY

PCI/L - C.
0
37 FO/L

NAP.E OF FACILITY wATTS_ IA4

LOC-1TICIN OF FACILITY q EA --- --- -I ENNLSSEE -

DOCKET NO. TVA/OMSi/OHS-L~32/
0 

--
REPORT ING PR1 ~ 2 .

TYPE IND
TOTAL NUMBEP
OF A'4ALYSIS
PEFFORIIL

GROSS FETA
52

GAMMA (NAI)
38

RU-i103.106

K-40

FE-59

GAMMA (GELI)
14

BI-214

PB-214

PO-212

TL-29P

LOWER LlI1T
OF

DETEC TIVa

NOT ESTAB

NOT ESTAR

NOT ESTAF

NOT ESTAB

NOT ESTAB

NOT ESTAB

NOT ESTA&

NOT ESTAB

8C-228 NOT ESTA8

SR 841090

SR 
0
9 NOT ESTAP

16
TRITIUM 330.C00

16

ALL
JI NOIC ATCý LOC IONS

MEAt (F)
R 414GE b

3.846( 24i/ 26)
2.41- 8.6e

17 .63(
IC..80-
67.*35 (

61 .50-
4.71
2 . 0C -

3/ 10)
2 4 . L- 0
21 18)
73.2 C
9/ 18)
8 .8S0

10.074 21 8)
7. 02- 13.12
7.22( 7/ 8)
I . P- 1q.42
6.15( 4/ P)
3ý.14- 10.41
2.4q( 2/ 8)
1 105- 2 .93
2.02( 1/ 8)
2.02- 2.02
8 VALUES <LLD

8 VALUES (LLD

AN~ALYSIS PERFORMED
3.35( 8/ 8)
C.,^2- 1.14

333.011 I/ Ft)

333.07- 3333.07

"LAIOIJf WITH HIGHEST ANNUAL MEAN-
NAV'E MEAN F )b

DISTANCE AND DIRECTION- RAN1-E--
DAYTON, TN 4.4*'( 12/ 13)
15.0 MILES SW 2'. 4 1- 8.68

CF INDUSTRIES
rRM 473.G
CF INDUSTRIES
TRP¶ 473.0
DAYTON, TN
15.0 MILES SW

CF INDUSTRIES
TRM '.73.0
DAYTON* TN

11~. MILES Sw
DAYTON, T;N
15.0 MILES SW
DAYTON9 TN
15.0 MILES SW
CF INDUSTRIES
TRU 473.0

DAYTON9 TN
15.0 MILES SW

DAYTON. IN
15.0 MILES SW

17.*63 (
10.9 0-
67.35 (
61.50-
4.*88 (
3.80-

10.07ý
7.02-
8.71(
1.88-
7.*16 (
3.54-
2.93(
2.93-
2.*02 (
2.02-

0.43(
O *06-

ý33.07(
333.07-

3/ 10)
24.*00
2/ 10)
73.20
4/ 8)

7.00

2/ 3)
13.12
5/ -5)
19.42
3/ 5)
10.41
1/ 5)

2. 93
1/ 3)
2.02

4/ 4)
1.14

1/ 4)
333.07

CONTROL
LOCAT IONg
MEAN (F)

RNEb

4.32( '4/ 26)
2.48- 6.04

29.*13 (
24.*10-
63.63(
48.10-
8.10(
7.60-

NUMBER OF
NONROUT INE
REPORTED

MfAaSjfjfMENTSý_

3/ 20)
37.*00
3/ 20)
83. 80
31 20)

8.4v

10.00( 3/ 6)
7.77- 13.11

16.75( 6/ .6)
0.58- 43.70

30.11( 3/ 6)
22.67- 40.25

0.06( 1 / 6)
0.06- 0.06
1.36( 3/ 6)
0.47- 2.48
0.75( 1 / 6)
0.75- 0.75
8 VALUES <LLD

0.42( 13/ 8)
0.12- 0.91
8 VALUES (LD

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 of apecified locations is indicated in parentheses (F).



Table 16

ENVIRONMENTAL. GAMMA RADIATION LEVELS

Average External Gamma Radiation Levels at Various Distances from
Watts Bar Nuclear Plant for Each Quarter - 1981

mR/Qua rter a

- Average External Gamma Radiation Levels b
1st Quarter 2nd Quarter 3rd Quarter 4th Quarter(Dec 80-Feb 81) (Mar-May 81) (Jun-Aug 81) (Sep-Nov 81)

Distance
-miles

0-1

1-2

2-4

4-6

>6

Average,
0-2 miles
(Onsite)

Average,
>2 miles
(Off site)

21.5

22.8

16.7

18.3

15.2

17.9 ± 1.5

15.4 ± 2. 0

21.4

22.3

17.4

19.3

16.6

21.9 ± 3.0

17.0 ± 4.1

2.6

1.0

0.4

2.6

2.8

21.6 ± 2.2

18.1 ± 2.8

a. Data normalized to one quarter (2190 hours).
b. All averages reported ±1a (68 percent confidence level)

19.8

19.5

16.5

19.0

15.6

19.7 ± 1.4

17.6 ± 3.1

1.4

1.6

2.1

2.6

2.9

18.1

17.5

14.4

16. 1

14.5



TABLE 17

RADIOACTIVITY IN FOOD CROPS

PCI/KG - P.037 RO/KG (WET WEIGHT)

N AME OF F AC ILI T Y WATTSUA - - - - --... .. ..- .. .

LOCATION OF FACILITY__RHLA -- - - - - - -- - - -T~ENNESEE------- ----

DOCKET NO. TVA/OMS/OHS-82Z/ ----
REP OR TINLG PERID_ q Lj -~----------- ----

TYPE AND
TOTAL NUMBER
OF ANALYSIS

-E~EM2R~L

LOWER LIMIT
OF

DETECTION a

ALL
INDICATOR LOCATIONS

MEAN (F~b
kpfAjLQN WITH HIGHEST ANNUAL_!ME AN.

NAME MEAN (F~b
i~I~A~Q~?±LUQ~ R~jjb

CONTROL
LOCATI ONS
MEAN (F) b

- R~ zLb- --- -

NUM9ER OF
NONROUT INE

REPOR TEE

GROSS BETA

GAMMA (GELI)

K -40

B81-2 14

PB-214

PB-212

TL-208

NOT ESTAB

NOT ESTAB

NOT ESTAB

NOT ESTAB

NOT ESTAB

NOT (STAB

2035.66( 1/ 1)

2035.66- 20~35.66

961.42( 1/ 1)
961.42- 961.42

0.62( 1/ 1 )
O.P2- 0.82
1 VALUES <LLD

0.62(
0.62-

1/ 1)

0.62

2.0 MILES W

2.0 MILES W

2.0 MILES W

2.0 MILES W

2.0 MILES W

2035.66( 1/ 1)
2C35.66- 2'035.66

961.*42(

'16 1.42-
0.82(
0.P2-

0.62(
0.62-

1/ 1)
961 .42

1/ 1)
0.82

1/ 1)
1.01

1/ 1)
0.62

1302.45( 1/ 1)
1302.4S- 1302.45

764.07( i/ 1)
764.07- 764.07
15.05( 1/ 1)
15.05- 15.05
7.95( 1/ 1)
7.95- 7.95
1 VALUES <LLD

1.681 1/
1.68- 1.68

RACIOACTIVITY IN LPCAC11,A(

GROSS BETA

GAYMiA (GELI)

'(-4

91I-1 14

Pe8-2 1 £

25. 030

NOT ETAýF

NO T E S IA k

NOT ESTAE5

4357n'.46(l 1/ 1)
437-3.46- 4371.46

11 "3. H54 f I/ I1)

4 o 4 P( / 1
4 . 4V- 4.14 9

1 VAL UES <LLD

3.~MILES SW

3.b MILLS 'w

3-5 ~'TLES Sw

4370.46- 4370.46

2193.P5(
21 97¾!K-

£4 . 48 (
4. 48 -

1/ 1)
2193.65

1/ 1)
'4.48R

3805.38( 1/ 1
3805.38- 3805.38

1805-53(
18 05. 53-

6.451
6.45-
6.784
6.78-

1/ I)

6.415
I/ I)
6 .7 A

a. Nominal Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon dletectable measurements only. Fraction of detectable measurements of specified locations is indicated in 1paientlleses (F).
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TABLE 17 (CONTD)

RADIOACTIVITY IN FOOD CROPS

PCI/KG - 0.037 BO/KG (WET WEIGHT)

NAME OF FACILITY WjATTS gA8-----------------------------------------------.. DOCKET NO. TVA/OMS/OHS-8t2L2
LOCATION OF FACILITY RHL TENNESSEE REOTNGPROD1-

TYPE AND
TOTAL NUMBER
OF ANALYSIS

LOWER LIMIT
OF

DETECT IOW~

ALL
INDICATOR LOCAJIONS

MEAN (F t NAME MEAN fb

RADIOACTIVITY IN CUkN

GROSS BjETA

GAMMA IGýýLl)

CS- 137

K --A4,

91-21 4

PB-2 14

TL-208

25.(~)00

5 . '- I

NOCT FSTA5I

NOrT ESTAF

NOT ESTAE

NOT ESTAP

3830.76( 1 / 1)
3830.76- .360.76

2.0 MI1LES W 3A30.76( I/
3830.76- 3830.76

1 VALUES <LLD

1 4Q 2*724

1I892.72 -

6. 16 (
6 *16-

6.:0 3f
6.03-
1 * 624(
1.62-

I1/ I1)
1 892. 72

1/ 1)
6.16

1/ 1)

1.62

2.0 MILES

2.C. MILES

2.0 MI1LES W

2.1 MILFS w

1892.72(
1892.72-

6.16(
6.16-
6. 0 3
6.03-
1 *62(
1.62-

I / I1)
1892.72

1/ 1)
6.16

1/ 1)
6.03

1/ 1)
1.62

1) 3650.05( 1/
3650.05- 3650.05

6.05( 1/ 1)
6.05- 6.05

2033.714 1/ 1)
2033.71- 2033.71

12.03( 1/ 1)
12.03- 12.03
7.:59 ( 1/ 1)
7.59- 7.59
1 VALUES < LD

PAfilOACTIVIrY IN GREEN bEANS

GROSS BETA

GAM~MA (GOLLI)

K -4 0

R1-214

P,-2 14

P1'-~ I 212

25.000

\VqfT ESTAtE

NOr EST A9

140T ESTAR

N.OT EST46

4127.66( 1/ 1)
41I27.66- 4127.(ý6

2442.274( 1/ 1)
24412.27- 2442.27

I VALUES <LLD

1 VALUES <LLD~

14.32- 4.32

3.5 MILES SW

3.E VILES SW

1) 3.'- MILES ',W

4127.66( 1/ 1)
4127.66- 4127.(6

2442.274 1/ 1)
2442.27- 2,442.27

4.32( 1/
4.32- 4.32

5560.41( 1/ 1)
5560.41- 5560.41

2556.*47(
2558.*47-

17.84
17.84-
15.*754
15. 70-
0.*33(
0.*33-

I1)

I1/ I1)
2558.47

1/ 1)
17.84
1/ 1)
15.79
1/ 1)

0 .33

a. Nominal. Lower Limit of Det1ection (LLO) as described in Table 3.
b. Mean and range based upon detectable measurements only. Fraction of detectable measurements of specified locations is indicated in parentheses (F).

CONTROL
LOCAl IONSb
MEAN it)

NUMBER OF
NONROUT INE

REPOR TED



TABLE 17 (CONTD)

RADIOACTIVITY IN FOOD CROPS

PCI/KG - 0.037 BC/KG (WET WEIGHT)

NAME OF FACILITYWATTSEA5--------------------------- DOCKET NO.-TVA/OMS/OHS-82/9 ---

LOCATION OF FACILITY__RHEA ------------ TENLESSýEE -- -- REPORTING PERIOD-1981------------

TYPE AND
TOTAL NUMBER
OF ANALYSIS
PERFORMED

LOWER LIMIT
OF

DETECTION a

ALL
INDICATOR LOCATIONS

MEAN T) b
LOCýATION WITH_ HIGEtLST ANNUAL. MEAN

NAME MEAN (F)
gjýI~fEAN"If,11N _RNGLb__

-:-;ItýAC1IVITY Iý; 1-TATFOES

ýQOSS eFrTA

GAMMA (GELI)

CS5-137

K-b 1

25. .1 V

%oT ESTAý-

INO0T E'.T AE

NOT ES17AR

7842.99- 7P42.99

I V!.LLES <LL~D

377 7 .7 P( I/
3777.7E- ýý777.7t-

I VALUES <LLD

3.5 MILES SW

1) 3.'- MILES SZW

7842.984 1/ 1
784i2.9P- 7842.98

-'777.78( 1/ 1)
3777.7fi- 3777.78

6204.734 1/ 1

6204.73- 6204.73

28b4.60-

0.*12-

1 / 1 )
13. 99

1 / 1 )
2F'64.*60

0.*12

RAFIOACTIVITY IN TOMATOES

GROSS BETA

GAMMA (G,-LI)

K-4 3

B 1-1114

P IF- I"I

25 .')0 0

NOT ESTAF

NOT ESTAB

r40T ESTtP

NOT E'A

2082.92- 20F2.92

1471.50( 1/ 1)

1 VALUES <LLP

I \'ý.LIIE~z <LLC'

1.7Th( 1/ 1)
1.78- 1 .7 P

2.r' MILES

2.* MILES

2-L: FILES 6

2082.92( 1 / I1)

2082.92- 2082.92

1471."J( 1/ 1)

1471.50- 1471.50

1.7P( 1/ 1)
1.78- 1.78

3263.63( 1 / I1)
3263.63- 3263.63

1835.24( 1 / I)

1835.24- 1835.24
4.44( 1 / I)
4.44- 4.44
3.7P( I / I)

3.7e- 3.78
1 VALUES <LLD

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 of. specified locations is indicatedI in parentheses (F).

CONTFOL
LOCAT IOCN
MEAN(F

NU1PDLP OF
NCNROuT INL
REF;Oi;TED



TABLE I-. (CONTD)

RADIOACTIVITY IN FOOD CROPS

PCI/KG - 0.037 6Q/KG (WET WEIGHT)

NAME OF FACILITY_ WATTS EAR __ DOCKET NO. TVA/OMS/OHS-B2/9

LOCATION CF FACILITY -RH[A---------------------------- HNESSEý--------------__ REPORTING PERIOC 1981-----

TYPE AND

TOTAL NUMBER

OF ANALYSIS

LOWER LIMIT
OF

DETECTION a

-.AL91 --.

ALL
INDICATOR LOG ATLONS

MEAN IF)
b

LAI1!~.~I~ hIHES ANUALMEAN
NAME MEAN IF) b

DJS T A&LNýN j~jffE. ION~A~

iAfjI0ACTIVIlr It. TUANJP &N

rROSS PETI

G AmMMA I(,ELLI

B I-:21 4

q I- 12 11

PP - T 4

Pr-- 2 12

Hr-7

TL -? '5

AC-22P

2'. u " 3

NjO T' ~T A -

NO T E' T~

NOT ET4Er

NOT FS'1Ae

NOT ESTA-

NOT ESTAL'

NOT ESTA:'ý

NOT ESTAF

4223.54( 1/ 1)
4223.54- 4223.-.4

2747.57( 1/ 1)
-7'17.57l- 27'47.ý-7

2,.69( 1/ 1)

124.76,- 124.76~
I VALUES <LLO

107.21( 1/ 1)

1 VALUES <LLD

!5.82( it 1)

I VALUESý CLLO

PMI PETTY FARM

3.7'b MILE,. i~

Pt'l PETTY FARM-

PPI PETTY FARv
3.71, MILEý. wSk

PMl PETTY FARM

P141 PETTY FARM
3.75 MILE<- Idi

4223.54.( 1/ 1)
'4223.54- 4.223. 54

2747.57(
2747.57-

2,.69(
2. *

124.*76:
124.7t-

I1/ 1 )
2747.*57

1 / I1)
2.69

124 .76

107.21( 1/
107.21- 107.21

3 5 . 8 ' 1/
35.82- 35.82

5642.29( 1/ 1)
5642.29- 5642.29

2444.09( 1/ 1
2'4' 44-0- 244A.09

9.90l( 1/ 1
9.96i- 9.90
1 VALUES <LD

8. b6 (
, .66-

1) 7.:65 1
7.65-

47.30(
47.*30-

1) 2.15(

25.*49 (
25.49

1/ 1)
8.66

1/ 1)
7.65

1/ 1)
47.30
1/ 1)
2.15

1/ 1)
25.49

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

CONTRGL
LOCATIONS
MEAN (F) b

NUMBEP OF
NOtVROUTINE
REPOR TED



TABLE 18

RADIOACTIVITY IN BEEF

PCI/KG - 0.037 BO/KG (WET WEIGHT)

NAME OF FACILITY_ WATITS BAR-- - - - - - - - - - - - - - - -
LOCATION OF FACILITY__RHEA ---- -------- TENNESSEE

DOCKET NO. TVA/CM5/OHS-F2/9
REPORTING PERIDE_8 -----------

TYPE AND
TOTAL NUMBER

OF ANALYSIS

GAMMA (GELI)

K-40

BI-214

PB-214

TL-208

LOWER LIMIT
OF

DETECTION

NOT ESTAB

NOT ESTAB

NOT ESTAB

N07 ESTAB

ALL
INDICLATOR LOCATI ONS

MEAN (F)b

R ANGE b

6.08(
6.08-
0.091
0 .09-

0.06-
0.011
0.01-

1/ 1I)
6.*08

I/ I )
0.09

I/ I1)
0.06.

3/ 1)

NAME MEAN IFO
DISTANCEAND- .R ION !__RANGE b

LAYMAN FARM
I.' MILES SS6
LAYMAN FARM
1.5 MILES SSW
LAYMAN FAkM
1.5 MILES SSW
LAYMAN FA-,'M
1.5 MILES SS6

6.08(
6.08-
0.*091
0.*09-
0.*061
0.*06-
0. 01
0.01-

CONTROL
LOCAT I ONS
MEAN (i-) b

--RANGE b

NU!'LER OF
NO NRD i I I NE
REFPOP IL0

ME A S URE E NT

6.06

0.01

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 uf specified locations is indicated in parentheses (F).
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Reservoir Monitoring

Samples of water and aquatic media are collected quarterly
along five river stations in Chickamauga and Watts Bar Reservoirs--at
Tennessee River miles (TRM) 496.5, 518.0, 527.4. 529.9, and 532.1. The
station at TRI4 496.5 is also a part of the Sequoyah Nuclear Plant moni-
toring. In conjunction with that program, additional analyses are
conducted on some samples. Samples collected for radiological analyses
include sediment, plankton, and Asiatic clams from four stations; water
from three stations; and fish from Watts Bar, Chickamauga and Nickajack
Reservoirs (see table 19). The locations of these stations are shown on
the accompanying map (figure 10) and conform to sediment ranges established
and surveyed by TVA.

Samples of water, net plankton, sediment, and Asiatic clams
were collected quarterly and analyzed for radioactivity. In addition,
samples of the flesh of two commercial and one game species of fish and
the whole body of one commercial fish species were collected and analyzed
semiannually.

Water

Grab water samples were collected quarterly from three locations
in the Tennessee River; one upstream from the plant discharge area, one
immediately downstream from the discharge area, and one approximately
nine miles downstream. The samples were analyzed for gamma-emitting
radionuclides, 8OSr, 905r, and 3H. Results are displayed in table 20.

Figure 6 presents a plot of the gross beta activity in surface
water from 1977 through 1981. 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.

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 byTVA data from the Browns Ferry Nuclear Plant preoperational 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 were analyzed
for gamma, gross alpha, and gross beta activity. In addition, two
samples of each species were analyzed for 89Sr and 9O5r. 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 21, 22, 23, and 24. During this reporting
period, an insufficient sample of each species (four samples) was available
for analysis in the first sampling period.

Plankton

As indicated in table 19, net plankton was collected for
radiological analyses at four stations by vertical tows with a one-half
meter, 100 micro-mesh net. For analytical accuracy, at least 50 grams
(wet weight) of material is required; and collection of such amounts
will probably be practical only during the period -April to September
because of seasonal variability in plankton abundance. All samples were
analyzed for gross beta activity. Quantities of the samples were not
sufficient for the analysis of specific gamma-emitting radionuclides,
89Sr and 9OSr. Sample results are given in table 25.

Sediment

Sediment samples we're collected from dredge hauls made for
bottom fauna. Gamma activity, "Str, and '905r content were determined in
samples collected from points in four cross sections. In addition,
gross alpha and gross beta activity was determined in samples from TRII
496.5, and gross beta activity was determined in two samples from each
of the three remaining stations. 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 26.

Shoreline sediment samples were collected semiannually at
three recreation-use areas (two downstream from the plant and one upstream)
in the vicinity of WBN. Samples were analyzed for gross beta, gamma-
emitting radionuclides, "95r, and 96Sr. Results are given in table 27.

Figures 11 and 12 respectively present the trends in 1S7C and
60 Co levels in sediment during the operation of the monitoring program.
The upstream (control) station is located above Watts Bar Dam.

Asiatic Clams

Samples of Asiatic clams were collected with a Ponar dredge
from four stations and analyzed for gamma activity. Gross alpha and
gross beta analyses were also conducted on samples from TRII 496.5 and
strontium activity was determined in samples of clam shells taken at
that location. Results are given in tables 28 and 29.

I



Table 19

Sampling Schedule - Reservoir Monitoring

Tennessee River
(Mile

Biological San
Benthi c

Plankton Fauna

Iples Water Samples
Distance from Depths

Sediment Fish* Left Bank, % (Meters)

Indicator Stations

496.5

518.0

527.4

Control Stations

529.9

532.1

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



TABLE 20

RADIOACTIVITY IN SURFACE WATER TOTAL

PCI/L - 0.037 60/L

NAME OF FACILITY WATTS BAR
LOCATION OF FACILITY__HLA----- ... ...... .. .JENNISSUE

DOCKET NO._TVA/OMS/OHS-:t2/9 ---
REPORTING PERIOD_ j2aj---------

TYPE AND LOWER LIMIT
TOTAL NUMBER OF
OF ANALYSIS DETECTIONa
P.ERFORMED .. LLP1___

GROSS BETA 2.400
12

GAMMA (NAI)

FE-59 NOT ESTAB

GAMMA (GELI)
4

81-214 NOT ESTAB

PB-212 NOT ESTAB

SR 89 10.000
12

SR 90 2.000
12

TRITIUM 330.000
12

ALL
INDICATOR LOCALIONS

MEAN (F)
RIANG Eb

2.88( 3/ B)
2.54- 3.40

6.901 2/ 5)
4.30- 9.50

8.99( 1/ 3)
8.99- 8.99
0.77( 1/ 3)
0.71- 0.177
8 VALUES <LLD

ANALYSIS PERFORMED
8 VALUES <LLD

ANALYSIS PERFORMED
504.83( 4/ B)
398.01- 629.37

LpUQ~iph! Hit~jaTANNU AL LAN
NAME MEAN Fl-

DISTANCE AND DIRECTION RANG~b

TRM 527.4-67-1

TRM 527.4-67-1

TRM 527.4-67-1

TRM 518.0-67-0

TRM 518.0-67-0

3.40( 1/ 4)
3.40- 3.40

9.50( 1/ 3)
9.50- 9.50

CONTROL
LOCAl IONS
MEAN (F) b

-RANGE b
4.12( A/ 14)

3.12- 5.40

NUMBERE OF
NONROUT INE
RE POP TED

MEASUREMENTS

3 VALUES <LLD

8.99( 1/ 1) 4.25( 1/ 1)
8.99- 8.99 4.25- 4.25
0.77( 1/ 2) 1 VALUES <LLD
0.77- 0.77

4 VALUES <LLD

4 VALUES <LLD

513.69( 2/ 4) 444.00( 2/ 4)
398.01- 629.37 439.54- 448.46

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

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



TABLE 21

RADIOACTIVITY IN CHANNEL CATFISH (FLESH)

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

NAME OF FACILITY WATTS BAR ------- T---------DCENOTV1QL SR9----LOCATION OF FACILITY-_RHLA TENNESSEE ........ REPORTING PERIOD19. ------

TYPE AND
TOTAL NUMBER
OF ANALYSIS

GROSS ALPHA
5

GROSS BETA

5
GAMMA (GEL!)

5
CS-137

K-40

BI-214

PB-214

P'B-2 12

'11-208

SR 89
2

SR 90

LOWER LIMIT
OF

DETECTION a

0. 100

0. 100

0.020

NOT ESTAB

0.020

NOT ESTAB

NOT ESTAB

NOT ESTAB

0.500

0. 100

ALL
INDICATOR LOCATIONS

MEAN (F)b

2.24( 3/ 3)
1.62- 3.36

21.40( 3/ 3)
15.50- 25.06

0.07( 3/ 3)
0.05- 0.08)

11.51( 3/ 3)
10.07- 13.24
3 VALUES <LLD

0.02( 1/ 3)
0.02- 0.02
0.00( 1/ 3)
0.00- 0.00
0.00( 1/ 3)
0.00- 0.00
ANALYSIS PERFORMED
I VALUE <LLD
ANALYSIS PERFORMED
1 VALUE <LLD

LOCATION WITH JG~jLhjLfTANAk M~AN
NAME MEAN H(F) -

NICKAJACK RES 3.36( 1/ 1)
TRM 425-471 3.36- 3.36)
NICKAJACK RES 23.64( 1/ 1)
TRM 425-471 23.64- 23.64

NICKAJACK RES
TRM 425-471
CHICKAMAUGA RES
TRN 471-530

CHICKAMAUGA RES
TRM 471-530
CHICKAMAUGA RES
TRM 471-530
CHICKAMAUGA RES
TRM 471-530

0.07(
0.07-

11.66(
10.07-

0.02(
0.02-
0.00(
0.00-
0.00(
0.00-

1/ 1)
0.07

2/ 2)
13.24

1 / 2)
0.02
1 / 2)
0.00

1/ 2)
0.00

CONTROL
LOCATIONS
MEAN IF) b

2.99( 2/ 2)
2.68- 3.30

25.47( 2/ 2)
24.35- 26.58

0.05(
0.03-

12.83(
10.44-
0.02(
0.02-
0.02(
0.01-
0.00(
0.00-
1 VALUE

1 VALUE

1 VALUE

2/ 2)
0.07

21 2)
15.22
L/ 2)
0.02

2/ 2)
0.02

2/ 2)
0.00

<LLD)

<LLD

<LLD

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 of specified locations is indicated in parentheses (F).

NUMBER OF
NONROUTINE
REPOR TED



TABLE 22

RADIOACTIVITY IN WHITE CRAPPIE (FLESH)

PCI/G - 0.037 BQIG (DRY WEIGHT)

NAME OF FACILITYA1, gAiAB_
LOCATION OF FACILITY RHE.A .. .___ TEN ______

DOCKET NO *1YAL2ULQ=2L2....
REPORTING PERIOD 1981

TYPE AND
TOTAL NUMBER
OF ANALYSIS

.33LSS ALPHA

GRISS B~ETA

GAM!ýA, (GELI)

ZS-137

;13-214

TIj-208

Sp 89

SR 70

LOWER LIMIT
OF

DETECTION a

'3 . 128

0.* 320

NsOT ES tAB

NOT EStA8

iOT ESTAJ

0.*100

ALL
INDICATOR LOCAJI0NS

MEAN (F)

2.97( 3/ 3)
2.50.- 3.27

29.13( 3/ 3)
25.39- 34.64

0.12( 3/ 3)
0.09- 0.15

15.46( 3/ 3)
13.97- 18.23
0.03( 3/ 3)
0.01- 0.03
0.03( 1/ 3)
0.03- 0.03
0.01( 2/ 3)
0.01- 0.01
0. 01 1 / 3) f-
0.01- 0.01
1.41( 1/ 1
i.41- 1.41

ANALYSIS PERFORMED
1 VALUE <LLD

NAM4E 14CAN (F)V

CHICKAMAUGA RES 2.97( 2/ 2)
TRM 471-530 2.'66- 3.27
CHICKAMAUGA RES 30'.02( 2/ 2)
TRM 471-530 25.39- 34.64

CHICKAMAUCA RES
TRN 471-530
CHICKAMAUGA RES
17KM 471-530
N1CKA.ACK RES
TRM 425-47 1
CHICKAMAUGA RES
17KM 471-530
CHICKAMAUGA RES
TRM 471-530
CHICKAMAUGA RES
TRM 471-530
CHICKAM4AUGA R.ES
17KM 471-530

0. 14(
0.12-

16.10OC
13.97-
0.03(
0.03-
0.03(
0.03-
0.01(
0.01-
0.01(
0.01-
1.41(
t.41-

2/ 2)
0.15

2/ 2)
18.23
1/ 1)
0.03

1/ 2)
0.03

2/ 2)
0.01

1/ 2)
0.01

1/ 1)
1.41

CONTROL
LOCATIONS
MEAN (F) b

3.73( 2/ 2)
2.73- 4.73

37.86( 2/ 2)
35.17- 40.55

0.18( 2/ 2)
0.17- 0.18

15.93( 2/ 2)
15.40- 16.46

2 VALUES <LLD

2 VALUES <LLD

2 VALUES <LLD

0.01( 1/ 2)
0.0 1- 0.01
0.86( 1/ 1)
0.86- 0.86

1 VALUES <LLD

a. Nominal Lower Limit of Detection (L1.1D) as described in Trable 3.
b. Mean and .range based upon detectable measurements only. Fraction of detectable measurements of specified locations Is indicated in parentheses (F).

NUMBER OF
NONROUTINE

REPORTED



TABLE 23

RADIOACTIVITY INJ SNAILMOUTH BUFFALO (FLESH)

PCIIG - 0.037 BGiG (DRY WEIGHT)

NAME OF FACILITY WATTS PAR
LOCATION OF FACILITY-RdEA --------- ----------- IENNIU

DOCKET NO. TVA/OMS./OHS-82/9
REPORTING PERIDC.12Q1-------

TYPE AND
TOTAL NUMBER
OF ANALYSIS

GROSS ALPHA
5

GROSS BETA
5

GAAM~A (G1.LI)
5

CO-60

CS-137

1-40

BI1-214

FB-214

AC-228

SH 89

2
SR 90

LOWER LIMIT
OF

DETECTION a

0.100U.

0. 100

0.0100

0.020

NOT ESTAB

0.020

NOT ESTAB

NOT ESTAB

0.500

0. 100

ALL
INDICATOR LOCA7IONS

MEAN (F) b

2.25( 3/ 3)
1.94- 2.67

18.91( 3/ 3)
17.46- 20.33

0.02( 1/ 3)
0.02- 0.02
0.06( 3/ 3)
0.04- 0.08
9.65( 3/ 3)
8.65- 10.75
0.01( 2/ 3)
0.00- 0.01
0.01( 1/ 3)
0.01- 0.01
I VALUE <LLD

ANALYSIS PERFORMIED
I VALUE <LLD
ANALYSIS PERFORMED
I VALUE <LLD

L.Q~.A1Qh!-11--t"j~iTANNI &AN
NAME MEAN fý

CHICKAMAUGA RES
TRM 471-530
CHICKAMAUGA RES
TRMl 471-530

CHICKAMAUGA RES
TRM 471-530
CHICKAMAUGA RES
TRM 471-530
CHICKAMAUGA RES
TRN 471-530
CHICKAMAUGA RES
TRM 471-530
NICKAJACK RIES
TRMl 425-471

2.31(
1.94-

19.63(
18.93-

0.02(
0.02-
0.06(
0.64-
9. 70(
8.65-
0.01(
0.01-
0.01(
0.01-

2/ 2)
2.67

2/ 2)
20.33

1/ 2)
0.02

2/ 2)
0.08

2/ 2)
10.75
1/ 2)
0.01

1/ 1)
0.01

CONTROL
LOCATIONS
MEAN (F) b

2.58( 2/ 2)
2.63- 4.53

34.87( 2/ 2)
-25.38- 44.316

1 VALUE <LLD

0.08( 2/ 2)
0.05- 0.11
12.69( 2/ 2)
11.88- 13.50
0.04( 2/ 2)
0.04- 0.04
0.02( 2/ 2)
0.02- 0.03
0.03( 1/ 2)
0.03- 0.03
1.91( 1/ 1)
1.91- 1.91
1 VALUE <LLD

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

NUMBER OF
NONROUTINE
REPORTED



TABLE 24

RADIOACTIVITY IN SMALLMOUTH BUFFALO (WHOLE)

PcjIG - fl.037 B0/G (DRY WEIGHT)

NAME OF FACILITYWATTSBAR---- ------

LOC AT ION OF F AC IL ITY_ Y~ --------------- ------- I ~ E
DOCKET NO._TVA/0MS/OHS-82/9
REPORTING PERIODIl ....----------------

TYPE AND
TOTAL NUMBER
OF ANALYSIS

CROSS ALPHA
5

GROSS BETA
5

GAMM1A (GELl)

CO-60

CS- 137

K-40

BI-214

PB-214

PB-212

TL-208

SR 89 2

SR 90

LOWER LIMIT
OF

DETECTIONa

W.2100

0.100

0.0100

0.020

NOT ESTAB

0.020

NOT ESTAB

NOT ESTAB

NOT ESTAB

0.500

0.100

ALL
INDICATOR LOCAbTIONS

PEAN it)

1.96( 3/ 3)
0.83- 3.06

13.06( 3/ 3
10.62- 14.35

3 VALUES <LLD

0.04( 2/ 3)
0.03- 0.04
5.50( 3/ 3)
5.11- 5.84
0.01( 2/ 3)
0.01- 0.02
0.02( 2/ 3)
0.02- 0.02
0.02( 2/ 3)
0.02- 0.02
0.01( 1/ 3)
0.01- 0.01
ANALYSIS PERFORMED
I VALUE <LLD
0. 2( 1/ 1)
0.29- 0.29

LOCATIOSN .IlH H IGHEST ANAMAt
NAME MEAN (F)

21iSTANjC[AN"...RECT ION RN~

CHICKAMAUGA RES 3.06( 1/ 1)

TRN 47 1-530 3.06- 3.06
CHICKAMAUGA RES 14.14( 1/ 1)

TRM 471-530 14.14- 14.14

NICKAJACK RES
TRM 425-471
CHICKAMAUIGA RES

TRM 471-530
NICKAJACK RES
TEN 425-471
CHICKAMAUGA RES

TRM 471-530
CHICKAMAUGA RES
TRM 47 1-530
CHICKAMAUGA RES

TRN 471-530

NICKAJACK RES

TRM 425-471

0.04(
0.03-
5.55(
5.55-
0.02(
0.02-
0.02(
0.02-
0.02(
0.02-
0.01(
0.01-

2/ 2)
0.04

1/ 1)
5.55

1/ 2)
0.02

1/ 1)
0.02

1/ 1)
0.02

1/ 1)
0.01

0.29( 1/ 1)
0.29- 0.29

CONTROL
LOCA I ONýn
MEAN (F)

1.45( 2/ 2)
1.45- 1.45

13.99( 2/ 2)
13.04- 14.93

0.02(
0.02-
0.06(
0.06-
6.24(
5.70-
0.01(
0.0 1-
0.02(
0.02-
0.01(
0.00-
0.01(
0.01-
1 .56(
1.56-
0.19(
0. 19-

NUMBER Or
NONROUT INE

REPORTED
!M[AjSURE MEN T S

2/
0.02
21
0.06
2/
6.77
1/
0.01
2/
0.02
2/
0.01
I/
0.01
I/
1.56
1/
0.19

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 of specified locations is indicated in parentheses (F).



TABLE 25

NAME OF FACILITY WATTS BAR
LOCATION OF FACILITY RHEA

RADIOACTIVITY IN PLANKTON

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

T[NNFSSFF
DOCKET NO. _TVA/OMS/OHS2-82/9
REPORTING PER ICie

TYPE AND
TOTAL NUMBER
OF ANALYSIS

_EjRF ORM!LQ
GROSS BETA

16

LOWER LIMIT ALL
OF INDICATOR LOCATIONS k2Lj iON WIjjjhT!IGHEST ANNUAL MEAN

DETECTION a MEAN (F) b NA14E MEAN IF) b
- L 21- - -- - - A 9-R- 21ST ULb AN - I IC 1 - - ANU --
0.1fl0 28.02( 12/ 12) TRM 527.4 35.39( '4/ 4)

13.97- '42.12 28.C6- '42.12

CONTROL
LOCATIONS
MEAN IF) b

21.43( 4/ A)

15.17- 3'4.16

a. Nomi~nal Lower Limi~t of Detection (LLD) as described in Table 3.
b. Mean and range based Upon detectable measurements only. Fraction of detectable measurements of specified locations is indicated in parentheses (F).

NUMPER OF
NONROUT INE
REPOR TEG

--- ------------------- - -------- - ---



TABLE 2-6

RADIOACTIVITY IN4 SEDIMENT

PCI/G - 0.037 EG/G (DRY WEIGHIT)

NAME OF FACILITYWATTSBAR DOCKET NO ._TALML2ia:=?L9 ---

LOCATION OF FACILITY-RE i!---------------------TENSE REPORTING PERIOD-ig 11-- -- -- -- ------

TYPE AND
TOTAL NUMBER
OF ANALYSIS

GROSS ALPHA

GROSS BETA

GAMMA (GELI)

CE-144

CO-60

RU-103

CS-137

ZR-95

N B-95

K-40

MN-54

61-214

81-212

PB -214

PB-212

RA-226

RA-224

BE-?

TL-208

AC-228

PA-234M

SR 89
16

SR 90

LOWER LIMIT
OF

DETECTION a

0.350

0.700

0.060

0.010

NOT ESTAB

0.020

0.030

0.010

NOT ESTAB

0.010

0.020

0.100

NOT ESTAB

NOT ESTAB

NOT ESTAB

NOT ESTAB

NOT ESTAB

0.020

0.060

NOT ESTAB

1.500

0.300

ALL
INDICATOR LOCA7IONS

MEAN (F) b
-- -- - n L, - -. -
3.48( 4/ 4)
2.31-

27.30(
23.36-

0.20(
0.12-
0.12(
0.*02-
0.114
0.11-
0.714
0.03-
0.20(
3.06-
0.19t
0.04-

15.60(
12.45-
0.014
0.01-
1.004
0.76-
1.554
1.23-
1.124
0.80-
1.404
1.00-
1 .004
0.76-
1.47(
0.98-
0.52(
0.52-
.0.414
0.30-
1.354
1.06-
3.92(
3.43-
3.06(
2.29-

4.68

25o53

LOCATIptL~jIj~jtLA±1!±LTANNUAL m-!!ANh
NAME MEAN (F)T

TRM 496.50

TRM 496.50

4/ 12) TAM
3.40

S/ 12) TRM
0.28

1 / 12) TRM
3.11

12/ 12) TRM
2.68

2/ 12) TAM
0.34

6/ 12) TAM
0.64

12/ 12) TAM
17.74
1 / 12) TAM

0.01
121 12) TAM

1.34
12/ 12) TAM

1.97
12/ 12) TAM

1.48
12/ 12) TAM

1.89
12/ 12) TAM

1.34
12/ 12) TAM

2.01
1 / 12) TAM
0.52

12/ 12) TAM
0 .57

12/ 12) TAR
1.95

3/ 12) TRM
4 .64

3/ 12) TAM
3.64

518.0

496.50

518.0

496.50

518.0

518.0

518.0

496.50

ý496.50

527.4

527.4

527.4

496.50

527.4

518.0

527.4

527.4

496.50

51 8.0

3.484 4/ 4)
2.31-

29.40(
23.36-

0.26(
0.12-
0.194
0.12-
0.11(
0.11-
1.*814
1.05-
0.344
0.*34-
0.*264
0.04-

16.14(
13.40-
0.014
0.01-
1.*034
0.*81-
1.644
1.53-
1.19t
1.07-
1.*504
1.31-
1.034
0.81-
1.58(
1.26-
0.52(
0.52-
0.444
0.39-
1.41 4
1.35-
4.*16(
3.69-
3.644
3.64-

4.68
4/ 4)
35.53

2/ 4)
0.40

4/ 4)
0.28

1 / 4)
0.11

4/ 4)
2.68
1 / 4)
0.*341

3/ -4)
0.64

4/ 4)
17.59
1/ 4)
0.01

4/ 4)
1.34

4/ 4)
1.80

4/ 4)
1.27

4/ 4)
1.61

4/ 4)
1.34

4/ 4)
1.77

1 / 4)
0.52

4/ 4)
0.46

4/ 4)
1.49

2/ 4)
4.64
1/ 4)
3.64

12 VALUES <LLD
ANALYSIS PERFORMED

CONTROL
LOCATIONS
MEAN (F~b
..RANQL -- - -

34.26f 2/ 2)
32.25- 36.2F

4 VALUES <LLD

G.33( 4/ 4)
0.24- 0.44
4 VALUES <LLD

4.30( 4/ 4)
3.32- 4.9A
4 VALUES <LLD

4 VALUES <LLD

18.52( 4/ 4)
16.47- 20.91
4 VALUES <LLD

1.411 4/ 4)
1.14- 1.68
2.:2 34 4/ 4)
2.0A- 2.44
1:56( 4/ 4)
1.24- 1.90
2.08( 4/ 4)
1.74- 2.54
1.41t 4/ 4)
1.14- 1.68
2.43( 4/ 4)
2.03- 2.97
4 VALUES (LID

0.60( 4/ 4)
0.52- 0.67
1.95( 4/ 41)
1.62- 2.42
4 VALUES <LLD

3.06( 1/ 41)
3.06- 3.06
4 VALUES <LLD

NUMBER OF
NONROUI INL
SEFOR TEEC

UA~iVl!!MI s-

1 M-4-1



TABLE 27

IADIOACTIVITY INJ SHORE LINE SEDIMENT

OIG- 0.037 8216 (DRY WEIGHiT)

NAME OF FACILITY WATTS BAR DOCKET NO. LVA/O~taj0Q=:k2L
LOC:*TIO'v Or FACILITY L PE-A-------------------------I~j ~ ~ RPORTING PERIOD 1981

TYP~E AND LOWER LIMIT

0: ANALIYSIS

GR3SS eE1A

GAMMA (GEL!)

CS-I 31

B 1 -2 14

B 1-212

P3-214

P3-212

R A-226

IA -224

TL-20C

A:-22ý

PA-?34M

SR2;

S3 91

OF
AETEC T 1 N a

0.*700

0.0)20

3.210

NOT ESTAB

O0.02C

0.100

NOT ESTAB

0e02G

NOT ESTAB

NOT ESTA5

0.960

NOT ESTA3

1.50n

O0.309

ALL
INDICATOk LOCATIO2NS

4r-AN I(Fb

21.52( 4/ 4)
6.45- 33.ý;:

0.374 1/ 4)
3.C7- 0. 37
0.231 3/ 4)
0.03- 0.47

I.'I /
G 3. D3

l1(4 4/ 4)
3. ý2- 1 9.r73
n . ý ? 4/ 4)
G.33- I .0
1.28( 4/ 4)
0.42- 1.56
O.13 4/ 4)

0.39- 1.().:
1.16( q/ 4)
0.30- 1.65
0.624 4/ 4)
0.33- 1.32
1.66( 3/ 4)
1.32- 1 . F
0.:!5( 4/ 4 )
0.09- 0.4.9
1 .154 4/ 4)
0.34- 1.'
2.90( 1 / 4)
2 .9- 2.~
4 VALUES <LLD

ANALYSIS PERFORMED
4 VALUES (ILL

ANAL'YSIS PERFORMED

MLA-

N aME F, EAý. (f

COTTON PORT MART 32.414 2/ 2)
T1v 513 30.93- 33.50

COTT-I% PORT MAR!
TRM 513

M P q I

M AR I

MARI

M AR I

M aR I

M4AR I

MARlI

MARI

M AR!I

MAR!

MAR!

MAR!I

COTT2N PORT
TRO 513
C'ýTTZI PORT
TR-v 513
COTTON PO9T
TRO 513
COTTON PORT
TR!4 513
COTTON PORT
TRU 513
COlTTON PORT
TRM 513
COTTON PORT
TRM 513
COTTOU PORT
TROO 51 3
COTT&N PORT
IR.M 513
COTTON. PORT
TRM 513
CATTO' " PORT
TRWA 51 3
COTTO':. PORT
Tr" 5133

0.07(
0.3 7-
0.334
0.*1 9-
0.031
0.03-

17.69-
0.*981

0.*95-
1.*801
1.74-
1.021
1.01-
1.604
1.55-
0.981
0.*95-
1 . R31(
1.*82-

0.461
0.*48-
1.*554
1.*50-
2.90(Q

1/ 2 )

0.07
2/ 2)

G.0-1
2/ 2)

21 1) 9

1.*02
2/ 2)
1.866

2/ 2)
1 . 03

2/ 2)
1.*65

21 2)
1 . 02

2/ 2)
1.85

21 2)
0.48

2/ 2)
1 .60

1 / 2)
2.*5c

CO.T 401
LOCATIONS
MEAN (

9.241 2/ 2)
5.19- 13.30

2 VALUES <LLD

0.08( 1 / 2)
0.06- 0. 02
0.031 1 / 2)
C.C3- 0.03
3.4q( 2/ 2)
0.92- 6.C7
0.54( 2/ 2)
0.46- 0.63
0.86( 21 2)
0.62- 1.10
0.60( 2/ 2)
0.52- 0.67
0.77( 21 2)
0.48- 1.07
0.541 2/ 2)
0.46- 0.63
0.90( 2/ 2)
0.61- 1 .2C-
0.22( 2/ 2)
0.15- 0.29
0.73( 2/ 2)
0.50- 0 .9tý
2 VALUES <LLD

2 VALUES <LD

2 VALUES <LD

a. Nominal Lower Limit of Detection (1.1D) as described in Table 3.
b. Mean and range based upon detectable measurements only. Fraction of detectable measurements of specified locations is indicated in parentheses (F).

NUMBER OF
NON ROUT INE
REPORTED



TABLE 28

RADIOACTIVITY IN CLAM FLESH

PCI/G - 0.037 bQlG (DRY WEIGHT)

NAME OF FACILITYWAITS BAR -- --- - - - -- - - - ---- - -
LOCATION OF FACILITY--RH.EA ------------- ! NNýSSH

DOCKET NO._TVA/OMS/O)IS-82/9
REPORTING PERIOD_1981 --------

ITYPE AND
TOTAL NUMBER
OF ANALYSIS

__tR2MED
GROSS-ALPHA

4
GROSS BETA

GAMMA (GELI)
16

CO-60

CS-137

NB-95

K-40

91-214

PB -214

PB-212

TL-208

AC-228

LOWER LIMIT
OF

DETECTION a

0 * 080

0.*080

0.070

ESTAB

E STAB

ESTAB

ESTAB

ESTAB

ES TAB

ALL
INDICATOR LOCATIONS

MEAN (F)
R AEb

3.52( 4/ A)
2.21- 5.49
7.79( q/ 4)
5.68- 12.12

0.221
0 .14-
0.14(
0.14-
0.321
0.32-
2.321
0.52-
0.60(
0.*09-
0.48C
0.03-
O0.12(
0.07-
0.054
0.01-
0.49(
0.49-

3/ 12)
0 .28

1/ 12)
0.14

1/ 12)
0.32

121 12)
4.12

12/ 12)
2.47

12/ 12)
1.22

5/ 12)
0.17

6i/ 12)
0.09

1/ 12)
0.49

LQfA11-QN11-H-t.MM-NNUAL ME AN
NAME MEAN IF)D

TRM 496.50 3.52( 4/ 4)

TRM 496.50

527.4

496.50

496.50

52 7.4

496.50

496.50

496.50

527.4

496.50

2.21-
7.*791
5.68-

0.281
0.28

0.14(
0.14-
0.32(
0.*32-
2.71(
0.91-
1.*25(C
0.42-
0.711
0.39-
0. 13(
0.*09-

0.*051
0.04-
O0.49(
0.*49-

5.49
4/ 4)
12.12

1/ 4)
0.28

1/ 4)
0. 14

1/ 4)
0.*32

4/ A)
A4.12

4/ A)
2.47

4/ A)
1.12

A/ A
0.17

2/ 4)
0.*06

1/ 4)
0.49

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 of specified locations is indicated in parentheses (F).

CONTROL
LOCATIONS
MEAN (F) b

NUMBER OF
NONROUT INE

REPORTED

0.181
0.18-
0.*14(
0.14-
0.27(
0.27-
2.37(
1.79-
0.57(
0.*39-
0.50(
0.*36-
0.04(
0.02-
0.021
0.01-
0.184
0.16-

1/ 4)
9.18

1/ 4)

1/ 4)
0.27

4/ 4)
3.14

4/ 4)
0.75

4/ 4)
0.77

2/ 4)
0.06

3/ 4)
0.*02

2/ 4)
0.20



TABLE 29

RADIOACTIVITY IN CLAM SHELL

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

NAME OF FACILITY WATTS BAR
LOCATION OF FACILITYFZ ---A- --

DOCKET NO._TVA/OMS/OHS-82/9
REPORTING PER10D_19L-------------------

TYPE AND
TOTAL NUMBER
OF ANALYSIS
PER FORMNED

GROSS ALPH

GROSS BETA
A

GAMMA (GELI)
15

CO-60

CS-137

K-40

BI-214

81-212

PB -214

PB-212

RA-226

RA-224

TL-208

AC -2285

PA -234AM

SR S9

SR 90

LOWER LIMIT
OF

DETECTION a
(LLD)

0.*700

0.100

0.010

0.020

NOT ESTAB

0.*050

0.100

0 .050

NOT ESTAB

0.050

NOT ESTAB

0.020

0.*060

NOT ESTAE3

5.000

1.*000

ALL
INDICATOR LOCA TI ONS

MEAN (F)b

A VALUES <LLD
ANALYSIS PERFORMED,

4.244 4/ 4)
3.81- 4.58

0.02( 10/ 12)
0.01- 0.02

12 VALUES <LLD

0.114 11/ 12)
0.05- 0.22
0.134 11/ 12)
0.07- 0.18
0.214 8/ 12)
0.15- 0.31
0.144 11/ 12)
0.07- 0.21
0.10( 12/ 12)
0.03- 0.18
0.134 9/ 12)
0.09- 0.18

12 VALUES <LLD

0.03( 9/ 12)
0.02- 0.06
0.184 11/ 12)
0.08- 0.26
1.284 1/ 12)
1.28- 1.28
5.214( 1/ A)
5.21- 5.21
1.54( 3/ 4)
1.09- 1.97

-L-0C11-M2hik i2L A!±iL _ EAN Nu-
NAME MEAN (F)

TRM 496.50

TRM A96.50

IRM 518.0

IRM 518.0

TRM 527.4

TRM 515.0

TAM 518.0

TRM 527.4

4.24( A/ 4)
3.81- 4.58

0.024 3/ A)
0.01- 0.02

0. 1A4
0.11-
0.14(
0.*10-
0.*224
0.19-
0.154
0.*12-
0.114
0.*08-
0.164
0.*14-

0.*044
0.*02-
0.194
0.15-
1.28(
1.*28-
5.214
5.21-
1.*54(
1.b 9-

496.50

518.0

496. 50

496.50

496.50

4/ A)
0.16

4/ 4)
0.18

2/ A)
0.*26

4/ A)
0.21

4/ A)
0.18

2/ 4)
0.18

3/ A)
0.*05

4/ A)
0.26

1 / A)
1.28

1 / A)
5.21

3/ 4)
1.97

CONTPOL
LOCA TI ONS
MEAN (F) b
RANGE b

0 VALUES <LLD

NUMBER OF
NONROUT INE
REPOkTED

niASUREMEtfjL__

0.02( 3/ 3)
0.01- 0.03
0.0A4 1 / 3)
0.04- 0.04
0.14( 2/ 3)
0.13- 0.15
0.114 3/ 3)
0.05- 0.20
3.234 2/ 3)
0.20- 0.26
0.14( 3/ 3)
0.06- 0.28
0.124 3/ 3)
0.03- 0.26
0.20( 1/ 3)
0.20- 0.20
0.35( 1 / 3)
0.35- 0.35
0.054 2/ 3)
0.02- 0.08
0.22( 2/ 3)
0.08- 0.36
3 VALUES <LLD

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

A quality control program has been es tablished with the TennesseeDepartment of Public Health Radiological Laboratory and the EasternEnvironmental Radiation Facility, Environmnental Protection Agency,Mlontgomery, Alabama. Samples of air, water, milk, fish, and soil collectedaround nuclear plants are forwarded to these laboratories for analysis,and results are exchanged for comparison.

Conclusions

Since WBN has not achieved criticality, there has been nocontribution of radioactivity from the plant to the environment. Thelevels of radioactivity being reported in this document are due tonatural background radiation, fallout from nuclear weapons testing, orother nuclear operations in the area.
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