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ENVIRONMENTAL RADIOACTIVITY LEVELS

WATTS BAR NUCLEAR PLANT

1981

Introduction

The Watts Bar Nuclear Plant (WBN), being constructed by the
Tennessee Valley Authority, is located on a site owned by TVA containing
1770 acres of land in Rhea County, Tennessee, bounded on the east by
Chickamauga Reservoir (see figure 1). The site is approximately 50
miles (80 kilometers) northeast of Chattanooga, Tennessee, and 8 miles
(13 kilometers) southeast of Spring City, Tennessee. The plant will
consist of two pressurized water reactors; each unit is rated at 3,411
MWt and 1,160 MWe. Fuel load in unmit 1 is scheduled for 1983.

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

Staffs in the Division of Occupational Health and Safety and
the Office of Natural Resources carried out the sampling program outlined
in tables 1 and 19. Sampling locations are shown in figures 2, 3, 7, and
10, and table 2 describes the locations of the atmospheric and terrestrial
monitoring stations. All the 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 EARL being the primary laboratory for samples from
WBN. Alpha and beta analyses were performed on Beckman Low Beta II, Beckman
Wide Beta II, and Tennelec LB5100 low-background proportional counters.
Nuclear Data (ND) Model 100 multichannel analyzer systems employing sodium
iodide, NaI(TZ), detectors and ND Model 4420 Systems in conjunction with
germanium, Ge(Li), detection systems were used to analyze the samples for
specific gamma-emitting radionuclides. At EARL, an ND Model 6620 system
is used with both types of detectors. Samples of water, vegetation, air
particulates, food crops, and charcoal (specific analysis for 1317) are
routinely counted with NaI(T£) detection systems. If significant concen-
trations 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(Li) system. TVA-fabricated and
Tennelec beta-§amma coincidence counting systems are utilized for the deter-
mination of 31 concentrations in milk. Tritium determinations are made

with Beckman LS150, Beckman LS100C, and Packard Model 3250 liquid scintil-
lation 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-emitting nuclides analyzed by NaI(Tf). 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 lower limits of detection (LLD) are listed in table 3.
Samples processed by Nal(TZ) gamma spectroscopy were analyzed for 14

Lo o7 g . : . - T
specific gamma-emitting radionuclides and radionuclide combinations®. For
these analyses, radionuclide combinations such as 1937106Ry angd 957r-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 occurrin§ or naturallX groduced radioiso-
topes, such as "Be, 40K, 212pj, 214pj 2I2pp 214py 226Ry etc., LLDs for
the analysis of the radionuclides listed below® are given in table 3B.
LLDs 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 <LLD"
for an isotope with no established LLD does not imply a value less than 0;
rather it indicates that the isotope was not identified in that specific
group of samples. For each sample type, only the radionuclides for which
values greater than the LLD were reported are listed in the data tables.

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 *30 limits based on

one measurement were divided by the square root of 3 to correct for

triplicate determinations.

4The following radionuclides and radionuclide combinations are guantified

bg the ALPHA-M least-squares computer code: 1417144ce. 5icp. 1317,

1421106Ru; 134CS; 137CS; SSZr_Nb; 58C0; 54MI1; GSZn; 59Fe; GOCO; 40K; and
Ba-La. '




Table 1

ENVIRONMENTAL RADIOACTIVITY SAMPLING SCHEDULE

Air Charcoal Rain- PgizzZIe Atmospheric Well Public Aquatic Life
Station Location Filter Filter water Fallout Moisture  Soil Vegetation Milk Water Water and Sediment
Site SSW W W M M BW S
Site N W W M M BW S
Petty Farm W W M M S Q M
Spring City W W M M S M
Cedine W W M M ) S
Ten Mile W ) M M S
Decatur W VoM M s
Goodfield W W M M S
Rockwood W W M M S
Dayton W Y M M BW S M.
Farm L Q M M
Control Farms : Q M
Onsite Wells (7) M
Watts Bar Reservation M
C. F. Industries M
Chickamauga/Watts
Bar Reservoir Q

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




Table 2

ENVIRONMENTAL MONITORING STATION LOCATIONS

Sample Station

Indicator Stations

LM-1 WB
LM-2 WB

PM-1 WB, Smith Bend
(Petty Farm)

PM-2 WB, Spring City, TN
PM-3 WB, Cedine Camp
PM-4 WB, Ten Mile, TN
PM-5 WB, Decatur, TN

PM-6 WB, Goodfield, TN

Farm L

Control Statjons

RM-1 WB, Rockwood, TN

RM-2 WB, Dayton, TN

(Identical with RM-2S,
Sequoyah Nuclear Plant)

Farm S

Farm B

Farm C

WATTS BAR NUCLEAR PLANT

Approximate Distance and
Direction from Plant

1/2 mile
1/2 mile:

3-1/2 miles

7 miles

11-1/2 miles

» 7-3/4 miles

6-1/4 miles
9 miles

1-1/2 miles

17-1/4 miles

15 miles

19-1/2 miles
15 miles

16 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 kilometersj

(31-1/3 kilometers)
(24-1/4 kilometers)

(25-3/4 kilometers)

Ssw-

SW

SW

Ssw




Table 3

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

A. Specific Analyses

NOMINAL LOWER LIMIT OF DETECTION (LLD)*

Fish,
Air Vegetation Soil and clam flesh, Foods, meat,
Particulates Charcoal Fallout Water and grain Sediment plankton, Clam shells poultry, Milk
pCi/m? pCi/m’ mCi/km®  pCifl  pCi/g, dry pCi/g, dry  pCi/g, dry pCi/g, dry pCi/kg, wer pCi/1
Total a - 0.4 0.01 1.5
Gross a 0.005 _ 2.0 0.05 0.35 0.1 0.7
Gross B 0.01 0.05 2.4 0.20 0.70 0.1 0.7 25
3 330
1aly 6.02 0.5
®3gr 0.005 10 0.25 1.5 0.5 5.0 ' 40 10
gy 0.001 2 0.05 0.3 0.1 1.0 8 2

*A11l 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 varilations
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.



Table 3

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

B. Gamma Analyses

NOMINAL LOWER LIMIT OF DETECTION (LLD)

Air Water Vegetation Soil and Clam flesh Foods,(tomatoes Meat ard
particulates and milk and grain sediment Fish and plankton Clam shells potatoes, etc.) poultry
_pCi/m? pCi/l pCi/g, dry pCi/g, dry pCi/g, dry pCi/g, dry pCi/g, dry _pCi/ke, wet pCi/kg vwe:
Ral* Ge(Li)** Nal Ge(Li) Yal Ge(Li) Nal Ge(Li) Nal Ge(Li) Nal Ge(Li) Nal Ge(Li) Nal Ge(Li) Nal Ge(Li)
Telyduiep, 0.03 ' 38 0.55 0.35 0.35 0.35 38 90
144ce 0.02 : 33 0.22 0.06 0.06 0.35 0.06 33 iC
Sler 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
131y 0.01 0.01 15 8 0.35 0.09 0.20 0.02 0.20 0.02 0.07 0.20 0.02 15 8 50 20
1031085, 0.04 40 0.65 0.45 0.45 0.45 : 40 150
106gy 0.03 40 0.51 0.11 0.11 0.74 0.11 40 90
3%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
137¢cs 0.01 0.01 10 ] 0.20 0.06  0.12 0.02  0.12 0.02 0.08 0.12 ©0.02 10 5 40 13
$S7r-Nb  0.01 10 0.20 0.12 0.12 0.12 10 40
9S2r 0.01 10 0.11 0.03 0.03 0.15 0.03 10 . 20
?SNb 0.01 5 0.05 0.01 0.01 : 0.07 0.01 5 15
58¢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
5“Mn 0.02 0.01 10 5 0.20 0.05 0.15 0.01 0.15 0.0l 0.08 0.15 0.01 10 5 40 15
$5Zn 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
5%o 0.01 0.01 10 5 0.17 0.06 0.11 0.01 ¢.11 o0.01 0.08 0.11 0.01 10 5 30 15
v oy 0.10 150 2.50 0.90 0.90 0.90 150 400
140BaLa  0.02 15 0.68 0.15 0.15 0.15 15 50
140p, 0.02 25 0.34 0.07 . 0.07 0.30 0.07 25 50
1801 0.01 - 7 0.08 0.02 0.02 0.10 0.02 7 15

*The Nal(Tl) LLD values are calculated by the method developed by Pasternack and Harley as described in HASL-300 and Nucl. Instr, Methods 91,
533~40 (1971). These LLD values are expected to vary depending on the activities of the components in the samples. Thesge figures do not
represent the LLD values achievable on a given sample. Water is counted in a 3.5-L Marinellil beaker. Vegetation, fish, soll, and sediment
are counted in a l-pint container as dry weight. The average dry weight is 120 grams for vegetation and 400-500 grams for soill sediment and
fish. Meat and poultry are counted in a l-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 NaI(T1) 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 oot 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
Marinelli beaker as dry weight. The average dry weight 1is 400-500 grams. Air filters and very small volume samples are counted in petrie
dishes centered on the detector endcap. The counting system consists of a ND-4420 multichannel analyzer and either a 25%, 4%, 16%, or 29% Ge(Li)
detector. The counting time is ncrmally 8 hours. All spectral analysis 1s performed using the software provided with the ND-442Q0. The
assumption is made that all samples are analyzed within one week of the collection date.
Conversion factor: 1 pCi = 3.7 x 107" Bq.



Table

Results Obtained in Interlaboratory Comparison Program

A

A. Air Filter (pCi/filter)

Gross Alpha Gross Beta Strontium-90
EPA value TVAaAVG.b EPA value TVA AVG. EPA value TVA AVG.
Date (+30) WARL EARL (+£30) WARIL, EARL (+30) WARL EARL
12/80 21+9 22 23 1949 24 26 0 2 <2
3/81 3013 31 31 509 55 49 18+2.6 18 15 €
6/81 28+12 29 32 " 549 - 62 59 19+2.6 ' 19 23 ©
9/81 25+11 26 25 51+9 61 54 16+2.6 16 19°€

B. Tritium in Urine (pCi/L)

Date EPA Value (+30) TVA AVERAGE
WARL  EARL

3/81 . 810+549 713 390
6/81 1600+585 1637 1830 d
9/81 2050%599 2103 - €
11/81 2700%615 2573 2623

a. Western Area Radiological Laboratory, Muscle Shoals, Alabama

b. Tastern Area Radiological Laboratory, Vonore, Tennessee

c. Efficiency curves were checked and known spikes were run.

We are awaiting the next cross-check for further investigation.

d. Results were mailed to EPA but not reported by them.

Cesium-137
EPA value TVA AVG.
(+£30) WARL EARL
1949 20 22
1419 15 14
169 17 18
1949 21 20

Everything found was within acceptable limits.

e. Sample was lost in analysis. There was insufficiernt time to obtain another sample from EPA and reanalyze.



Date

1/81
4/81
7/81
10/81

3/81
7/81
11/81

Strontius - 89 _

UEPA value | TVA  AVG.
(:35) _  GAR. EARL

0 <10 <10
25:9 ¢ 28
2529 23 30
2329 25 28
4729 42 44
4429 53 51

- 3849 497  54P

Values for potassium are reported as meg/liter of sample.
Results were marginally out of limits.
Only two results were sent to EPA.
values for potassium are reported as ng/ke sample.

Investigation of this problem was jnitiated hut no satisfactary conclusions have been reached.

inhomogeniety.

An incorrect weight was ohtained in

not be determined.

Investigation was conducted.

Table 4

Results Obtained in

(Contd)

[aterlaboraters Conparison Program

Milk (pCi,"{)k

E.

____Stront B Iodine - 131 Cesium - 137 Barium ~ 140 Potassium o Loval
EPA value Y AVG. EPA value TVA AVG. EPs value TVA AVG, EPA value TVA AVG. TVA EPa value
C(=33)  WARL EARL  _ (237)  WARL EARL _ (3t)  WARL EARL _ (35)  WARL EARL WARL G

20%5.2 Zle 2 26217 24 21 %3zi6 40 41 0 <25 <15 15502232 1490

1122.6 o 13 26210 21 29 22:=9 21 24 0 <13 <15 1559135 1513

i7:2.6 14 16 .01 <15n <15 31*9 32 32 0 5 <13 16002139 1623

1822.6 17 16 - 52+10 L9 47 25+9 27 27 15304133 1620

F. Foods (pCi/kg, Wet Weight)o

29:2.8 38p le 119221 126 121 5329 56 55 0 <15 <15 ‘2640229 2857 2917 :

31+2.8 31 32 82114 80 106 45+9 43 54q 0 <25 <25 2640229 2870 3437 4

2322.6 25 22 None 3319 29 35 0 <15 <25 2730237 2820% 2720 30~ 9 25

F{ficiency curves

the zarma analvsis of this sanmple.

No satisfactory explanation was found.

were checked with no conclusive findings.
Results were not included in their analvsis.

Subsequent results have been satisfactory.

We suspect difficulties arising from sample

turther anal-wsis destroved the sample sc that the correct weight counld

Other cross-checks on this isotope in different media are satisfactory.

32



Table 4 (Contd)
Results Obtained in Interlaboratory Comparison Program

C. Radiochemical Analyses of Water (pCi/L)

f
Gross Alpha Gross Beta Strontium - 89 Strontium - 90 Tritium Todine - 131
EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVG. EPA value TvaA AVG. EPA value TVA AVG.

Date (£30) WARL EARL  (230) WARL EARL __ (#30)  WARL EARL _ (+39)  WARL EARL  (+30) WARL  EARI, (¢30) WARL EARL

1/81 9+9 10 9 4429 49 49 16+9 11 14 34231 388 28h

2/81 . 1760+¢591 1917 1753

3/81 2510 23 15t 25£9 26 29 .

4781 2710+615 2467 2723 30+10 32 28

5/81 21+9 21 14 1419 14 16 36+9 40 33 22+2.6 21 22 .

6/81 1950596 1990 1947

7/81 22+10 20 22 1529 15 18

§/81 i 2630+613 2623 2713 73213 79 73

9/81 3314 29 18 28+9 29 26 239 26 23 11x2.6 11 10

10/81 2210+603 2263 2197

11/81 21+9 21 13 23:9 18 24 .

12/81 2700+615 2717 2807 76413 65 567

D. Gawma-Spectral Analysis of Water (pCi/L)
Chromium - 51 Cobalt - 60 Zinc - 65 Ruthenium - 106 Cesium - 134 Cesium - 137
EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVG, EPA value TVA AVG,

bate (+3) WARL EARL (+37) _ WARL EARIL (+30) WARL EARL (%) WARL EARL (+30) WARL  EARL (+30) WARL  EARL
2/81 0 <60 <60 2519 25 25 859 ' 84 83 0 <40 <40 369 39 35 419 6 10
6/81 0 <60 <60 1719 18 17 0 <15 <15 15+9 <40 <40 21+9 23 21 31#9 27 30
10/81 3419 <60 <60 22+9 25 22 2419 26 21 0 <40 <40 21+9 21 24 3239 35 32

f. Specific analysis for '*'1 to test the procedures used for the analysis of milk.
2. Investigations of the analytical procedure were conducted and new efficiency curves were determined.
h. 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 this

sample type. Steps have been taken to correct or compensate for these items. .
Results are possibly due to an incorrect chemical form of the precipitate counted in this procedure. Investigations continue.

Results have been satisfactory since that time.

'
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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 Hollingsworth
and 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, 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 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, 90gy
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 station§ (remote monitors) for the years
1977 through 1981 are presented in figure 4. Increased levels due to
fallout 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 (MPC)
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 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.




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 trltlum measured in the atmosphere
increased from 6-10 pCi/m3 up to 100-400 pCi/m3. 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 statlon
The levels remained somewhat elevated but decreased to around 20 pCi/m® by
the end of the year. The highest concentration measured is only 0:2 percent
of the MPC for tritium in air as shown in table 5. ‘




Table 5

MAXTMUM PERMISSIBLE CONCENTRATIONS

FOR NONOCCUPATIONAL EXPOSURE

Alpha
Nonvolatile beta
Tritium

1370

103,106Ru

144¢,

Qszr_QSNb
140p,.1407,

1311

657n
54Mn
60¢,
895y
90g,
Sler
134CS

5800

MPC

In Watér

In Air

pCi/1* . pCi/m3*

30

3,000
3,000,000
20,000
10,000
10,000
60,000
20,000
300
100,000
100,000
30,000
3,000

300
2,000,000
9,000

90,000

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

30
80,000
400

2,000

*1 pCi = 3.7 x 1072 Bgq.
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TABLE 6
RADIOACTIVITY IN AIR FILTER

PCI/MUL3) - (o037 Fo/M(3)

NAME OF FACTLITY_WATIS_BAR ' DOCKET NO._JVA/OMS/QHS=-82/9
LOCRTION GF FACILITY__RHEA - _TENNESSEE REFORTING PERIOD_19E}

TYPE AND LOWER LIMIT ALL CONTROL NUMRER OF
TOTAL NUMBER OF INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN LOCATIONS NCNROUTINE
OF ANALYSIS DETECTION mEAN (F) P NAME MEAN (F)D HEAR (E) REPORTED

__PERFORMED (LLp) RANGE DISTANCE AND_DIRECTION RANGED RANGE MEASUREMENTS
GROSS BETA 2.01°0 0.09¢ 84117 411y  FM1 PETTY FARM 0.16¢ 52/ 52) 0.05¢ 104/ 104)
515 0.01- 0.38 3.75 MILES WSW 0.02- 0.38 0.01- 0.36
GAMMA (GELI)
130 .
CE-141 : 8.610 0.01( 15/ 104)  LMZ N. WBSP GATE 6.01¢ 27 13 0.01¢ 3/ 26)
0.01- 5,02 0.5 MILES N 0.61- 0.02 0.01- 0.01
CE-184 0.220 J.03C 21/ 104)  PM4 TEN MILE 0.04¢C 2/ 13) 0.03C 6/ 26)
g.02~ 0405 7.75 MILES NE 0.03- 0.04 0.02- 0.04
RU-103 NOT ESTAB 0.01¢ ae/ 104) PMé GOODFIELLD 0.02¢ S5/ 13) 0.01¢C 11/ 286)
£.00- 8.03 9.0 MILES SSWu 0.01- 0.03 . 0.00- 0.02
£S=-137 NOT ESTAB 0.00C 1/ 104) LM2 N. WBSP GATE 0.00¢ 1/ 13 0.00¢C 1/ 26)
0.00- 0.00 0.5 MILES N 0.00- 0.00 0.00- 600
ZR=-95 g.010 0.03¢ 46/ 104) PH3 CEDINL BIBLE 0.03¢ 67 13) ©0.020 13/ 28)
: : . N.01-  0.26 CAMP 115 M. NNE 0.01~ 0.06 0.01- 0.05
NB-95 T 94010 c.04¢ 55/ 104) PHe GOODFIELD 0.050C 7/ 13) “Bs08C° 1847 26)
: S DaC1- 0.11 9.0 MILES SSW 0.01- 0.11 0.01- 0.09
K=-40 NOT ESTAB 0.02¢ 67/ 104) PMS DECATUR 0.03C 10/ 13) 0.02C 107 26)
) 0.00- 9.07 . 6425 MILES S 0.01~- 0.05 0.00- 0.05
BI-214 0.620 0.03¢ 20/ 104) PM2 SPRING CITY 0.04¢ 37 13 0.03¢ 6/ 26)
0.02- 0.05 7.0 MILES NW 0.02- 0.05% 0.02- 0.04
PR-214 ‘ . gL.T2e 0.03( 19/ 104y PM3 CEDINC BIBLE = 0.04C 17 13) =~ 0.020C &/ 26)
0.02- 0.04 CAMP 11.5 M. NNE 0.04~ 8.04 0.02- 0.03
PBR-212 NOT ESTAB 0.00C 31/ 104> PM2 SPRING CITY 0.00¢ a7 13 " 0600C 9/ 26)
0.00- C.00 7.8 MILES NV 0.00- 0.00 0.00- 0.00
BE-7 0.050 .06t 67/ 104) PR3 CEDINE BIBLE 0.07¢C 7/ 1) 0.06¢ 15/ 26)
0.05- 0.09 CAMP 11.5 M, NNE 0.95- 0D.08 0.05- 0.09
TL-208 NGT ESTAB £.00¢ 37/ 104) LM1 ENV DATA STA 0.00C &/ 13) 6.00C 9/ 26)
0.00- 0e0 £.5 MILES SSW 0.00- 0.00 0.00- 0.00
AC-228 NOT ESTAB 0.06C 11/ 104) LM2 N. WBSP GATE 0.01¢ i/ 13 0.01¢ 2/ 26)
0.00- 0.01 0.5 MILES N 0.01~ 0.01 0.00- 0,01
PA-224M "NOT ESTAB 0.60¢ 1/ 104)  PM2 SPRING CITY C.60¢ 1/ 13 0.73¢C 1/ 26)
0.60- De60 7.0 MILES N 0.60~ 0.60 0.73- 0.73
SR 89 NOT ESTAB 0.00C 32/ 32) PHM3 CEDINE BIBLE 0.01¢C a7 &) © 0.00( 8/ 8
an 0.00- 0.01 CAMP 11.5 M. NNE 0.00- 0.01 0.00- C.01
SR 99 D.001 0.00¢ 8/ 32) PM2 SPRING CITY 0.06¢ 1/ &) 0.00¢ 1/ 8
40 D.00~ 0.00 7.0 MILES NW 0.00- 0.00 0.00~ £.00

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).
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TAFLE 7
RAGIOACTIVITY IN RAINWATER

PC1/L - 0137 £G/L

NAME UF FACTILITY_WATTS BAR _ e COCKET NOo_IVA/CMS/CHS=82/9
LOCATION OF FACILIYY__WKWER  _  ——  TENNESSEE ____ REPORTING PERIOD_1981
TYPE AND LOWES LIVIT ALL CONTROL NUMBER OF
TGTAL NUMBEA GF INDICATOS LCCATIONS LOCATION WITH KIGHEST_ ANNUAL MEAN LOCAYION% NONROUTINE
OF ANALYSIS CETECTICN2 Me sy (Fab NAME MEAN (Eib MEAN (F) REPORTED
__PEREORYED (LLD) __RengED DISTANCE ANC DIRECTION RANGE RANGE . MEASUREMENTS
GROSS RETA 2.403 20.01( 10/ 12)
12 . 5483~ 42,28
GAMMA (NAT)
78
€S-137 " NOT ESTAR 4.11C 237 63) PHMS DECATUK 5.00¢ 1/ 5) 3.98¢ 6/ 15)
2.40- 7440 £.25 MILES S S.00- 500 2.90- 5.70
MN-S4 NOT ESTAR 1.64C 16/ £3) PM1 PETTY FARM 2.30¢ 1/ 8y 2.30¢ 3/ 15
.20~ 4,20 3,75 MILFS WSW 2.30~ 2.30 D.90~ 3.10
FE~59 NOT ESThE 5.02¢ 19/ 63) PH2 SPRING CITY 9,20¢ 17 1 3.19¢ 8/ 1%5)
1.535- 9,23 7.0 MILES ANw 9,20~ 9.20 Ca60~ 6.30
JE-7 NOT ESTAR 96.23¢C S0/ €3) P4 TEN MILE 61.73¢ 7/ 8) 51.15¢C 11/ 1%)
14320~ 101460 7475 MILES NE 19.60~ 101.60 18,40~ 97.90 ,
GAMMA (GELT) .
49
RU-103 NOT ESTAB 6.420C 10/ 40) PM1 PETTY FARM 10.65¢ 1/ s) 9.32¢( 4/ 9)
3.22- 10.93 3.75 MILES ¥SW 10.65- 16.65 4,42~ 14.41
2R-95 10.200 11.26¢ A/ a4y PM2 SPRING CITY 11.61¢ 27/ 6) 17.03¢ 2/ 9)
10,66~ 12.43 7.9 RILES Nw 10.79~ 12.43 14.19- 19.87
NR-95 5.7200 7.85¢C 10/ 40) PM1 PETTY FARM 12.31¢ 1/ 5) 15.88¢( 3/ 9)
5e40= 12.31 3,75 MILES wSw 12,31~ 12,31 6.51- 32.74
K=-40 NOT ESTAB 23.70¢C 167/ 40) LM2 Ne. WBSP GATE 45.29¢( 2/ 4) 18.28¢ 3/ 9)
1,21~ 85447 0.5 MILES N Sell- 85.47 4,64~ 33,08
B1-214% MOT ESTAR 6.24¢ 17/ 40) PM1 PETTY FAKM 14.29¢ 2/ 5) 13.65¢( 17 9)
0,02~ 20417 3.75 MILES wSW 12.04~ 16.54 1.73- 32.33
FR-214 - NOT ESTAR Q.n0¢ 67 40) PM3 TEN MILFE 18.33¢ 1/ 5) 8.23¢ 3/ 9)
2.66- 14,33 7.7% YILES NE 14.33- 14,33 0.31- 17.37
PR=-212 NGY ESTAF 2.260 164/ a0} LM2 N. WBSP GATE 9.46( 1/ 4) 0.03¢ 17/ 9)
' 2.02- 9,46 8.5 MILES & 9.46- 2,46 0.03- Go03
RE-7 NOT ESTAH 44.77C 1%/ 49) PM4 TEN MILE 50.58¢( 27 5) 42,15¢ 47/ 9)
2% H6- 56416 7.75 MILES NE 41.68~- 59,44 34,05~ 46498
SR 8a 10.000 12.60( 267 103) PM3 CENINE BIBLE 13.23¢ 2/ 13 13.23¢ 5/ 24)
127 . 10.21- 15.49 CAMP 11.5 M. NNE 12.95- 12.51 10.66- 1665
SR 9t 2.690 1%3% VALUES <LLD 24 VALUES <LLD
127 ANALYSTS PERFORMED
TRITIU 23p0.00¢C 375.14¢ 1/ 12)
12 379.14~- 37%5.14

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).

Sl



TAELE 8
RAGIOACTIVITY InN WEAVY FERTICLE FALLCUT

MCT/KMZ) = Z7C0CCCRLG0 RA/KME2)

YAME OF FACILYTY waTTS BAR . ___ _ L COCKET MOo_TVA/OMS/COHS-82/9 .
LOCATICN OF FACILITY_ BhEA___ TENNESSYE o REPCRTING PERIOG_J981. ___

TYPE LT LowER LIMIT LLL CONTROL NUMBER OF
TOTAL RUMZER 9F INCICATOR LOCATIONS LOQCATION JITn HIGHEST ANNUAL MEAN LOCATIONg NONRGUTINE
OF ANALYSIS DETECTIC 1A FEAN (F) D NAVE MEAN (F) D MEAN (F) REPORTED

__PEREQRYED (LLD) o ___EANGTD _ [DISTANCE_AND_DIFECTION RANGED RANGE D _ MEASUREMENIS
GROSS BETA T.n53 T.82( 1327 1831 LM2 N. «B5F GATE 1.100 13/ 13 0.90( 26/ 26)
129 2.06~ 297 0.5 MILES * D.10- Z.97 0.69- 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 parentheses (F).

9L



RE

MOME TF FACTLITY _waTTS pAZ_

TesLg 9
DIOACTIVITY IN CHARCODAL FILTERS
BCI/Z4E) = L5337 BGIM(T)

DGCKET NGo_JVA/QMS/QHS=-8C/I

LOCAaTION OF FECTYILITY SHER

TYPE AND LOWER LIMIT aLL
TOTAL NUMRES o INDICATCR LOCATIANS
CF ANALYSIS NETECTICH @ MEaN (Fab
--SEREQORMED (LL2) RANGE _
TODIME I%N AiA 0.023 Co03C 33/ 412)
514 £.22- .34

a.
b.

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

e __TEMNLSSEE_ REPORTING PERIOD_15€1
CONTRCL NUMBER OF
LOCATION WwiTIh HIGHEST ANAUAL MEAN LCCATIONS NONROUTINE
NAME MEAN ‘E’b ME AN (g REFORTED
LISIANCE _ANZ _DIRECTION RANGE RANGE . MEASUREMENTS
FM* CECLINF RBIELE 6.03¢ 3/ 521 0.03¢ 3/ 104)
CAMP 11.5 M. NNE 0.2~ C.Ca .02~ U.04

Table 3.
Fraction of detectable measurements of specified locations is indicated in parentheses (F).

Ll



TagLE 10

RAGICACTIVITY Ti ATMCLHHERIC MOISTURE

8l

PCI/MEI) - DoG27 34/M(3)
JAME PF FACILITY_WATTIS EAR_ - DOCKET NO._TVA/OMS/OHS=-82/9
LOCATION OF FACILITY__RHEE o TENNESSEE _____ REFGRTING PERIOD_1%58}

TYPE AND LOWER LIMIT aLL CONTROL NUMBER OF
TOTAL NUMBER oF INDICATOR LOCATIONS LOCATLON W1TH HIGHEST ANNUAL MEAN LOCATION NONROUTINE
0F ANALYSIS DETECTIC® MEAYN (F) NARE WEAN (FO P MEAN (F) REFORTED

PERFORYED (LLo) 3aneED DISTANCL _AND CIRECTION RANGED RANGE? MEASUREMENTS
TRITIUM NOT ESTAE 17.21¢ 517 517  LMZ N. wBSF GATE  23.3%t 24/ 26) 41.21C 20/ 20)
71 0.03- 123,29 0.5 MILES 0.87-  BO.64 Gol6- 409,43

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).
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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
1317 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,
895y, and 99Sr 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, 39Sr, and °9Sr.
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. The
results 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 WBN, 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 °°Sr 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,: Mn)
thermoluminescent dosimeters (TLDs) are placed at 16 stations around thé
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.

y

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.




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 a
control location.




TABLE 11
RADIOACTIVITY IN HILK

PCI/L - 0.037 BR/L

NAME OF FACILITY_WATIS BAR_ DOCKET NO._IVA/OMS/OHS-£2/%
LOCATION OF FACILITY_ _RHEA _____ TENNESSEE ___ REPORTING PERIOD_1981 ________________
TYPE AND LOWER LIMIT ALL CONTROL NUMBER OF
TOTAL NUMBER OF INDICATOR LOCATIONS LOCATION M1TH HIGHESIT ANNUAL MEAN LOCATIONS NONROUTINE
OF ANALYSIS DETECTION 2 MEAN (F)D NAME MEAN (F)D MEAN (F)b REPORTED
PERFORMED SLLD) __.Ranggb DISYANCE _AND DRIRECTION RANGE D RANGE b MEASUREMENIS
GAMMA (NAD) -
590
K-40 150.000 1303.47¢ 13/ 13)  LAYMAN FARM 1303.47C 13/ 13) 1283.,73C 37/ 37)
1178410~ 1375.60 1.5 MILES SSW  1178.30- 1375.60 1107.10- 1420.80
IODINE IN MILK 0.500 ‘13 VALUES <LLD 156 VALUES <LLD
169 ANALYSIS PERFORMED
GAMMA (GELI) '
2
K=40 NOT ESTAB 1315.59¢ 2/ 2}
1290.04- 1341.13
PB-212 NOT ESTAB 0.71C 27/ 2)
0.56~ 0.86
TL-208 NOT ESTAB 0.00¢ 1/ 2y
: 0.00- 0.00
SR 89 10.000 13 VALUES <LLD 39 VALUES <LLD
52 ANALYSIS PERFORMED
SR 96 2.000 2.91C 10/ 13}  LAYMAN FARM 2.91¢ 10/ 13) 2.98¢ 29/ 39)
52 2.28- 3.88 1.5 MILES SSW 2.28- 3.88 2.03~ 3.15

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).

az



TAELE 12
RADIOACTIVITY IN VEGETATION

PCI/G =~ 0037 BE/G (DRY WEIGHT)

NAME CF FACILITY_WATIS_BAR_ . _____  DOCKET NO._YVA/OMS/OHS-82/9
LOCATION GF FACELIVY__BHEA ________ - TENNESSEE T REPORTING FERICD_198] -
TYPE AND LOWER LI®I7 ALL CONTROL NUMBCR OF
TOTAL NUHBER oF INDICATOR LOCAYIONS LOCATION WITH HIGHEST ARhUAL _MEAN____ LOCATICNS NCNROUTINE
OF ANALYSIS DETECTION 3 MEAN (F)b NAME MEAN (F)D MEAN (F) b REPORTEL
__PEREQRMED  __(LLD)____ _______RANGED ______ DISYANCE AN DIRECTION RANGE D RANGED________  MEASUREMENTS _
GROSS ALPHA 5.050 T.67¢ &/ &)
A 3.67- 9.36
GROSS BETA 3.200 42,660 4/ &)
4 24.61~- 64.44
GAMMA (GELD)
34 : :
CE-141 0.290 8.98( 4/ 6) PH1 PETTY FARM 1.18C 2/ 2) 0.53¢ 7/ 26)
0.21- 1.98 3.75 MILES WSk 0.21- 1.98 8.21- 1.39
CE-144 0.220 1.47¢ €/ 6) PR1 PETTY FARM 2.21C 2/ 2) 1.06¢ 20/ 28)
0.41- 2.98 3,75 MILES WSw 1eas- 2,98 0.32- 2.76
PR-144 NOT ESTAB 6 VALUES <LLD a.1a¢ 1/ 28)
4.14~ 414
RU-103 3.200 0.76¢ 47 &) PH1 PETTY FARM 0.82( 2/ 2) 6.51¢ 5/ 28)
0.21- 1.62 3.75 MILES WSk 0.21- 1.92 C.20- 1.22
RU-106 8.510 G.73¢ 1/ 6) PHM1 PETTY FARM 0.73C 1/ 2) 0.53¢C 1/ 2B)
0.73- 6.73 3.75 MILES WSk 0.73- 0.73 0.53- 0.53
€s~137 D.060 C.12¢ &/ &) PH1 PETTY FARM 0ot 2/ 2) De11C 12/ 28)
0.08- 2.18 3.75 MILES WSW 0.11- 8.18 0.06~ 0.28
ZR-95 0.110 1.70C 4/ 6) FPM1 PETTY FARM 1,910 2/ 2) 0.75¢C 14/ 28)
0.77- 3,00 3.75 MILES WSW 0.77- 3.04 C.12- 2.74
NB-95 6.050 2.18( 6/ &) PH1 PETTY FARF 3.52¢ 2/ 2) 0.92¢ 22/ 28)
D.14- 5.51 2.75 MILES WSW 1.53- 5.51 0.06- 4.76
K-40 NOT ESTAB 23.330 €/ 6)  LAYMAN FARM 27.16¢ &/ &) 18.58( 28/ 28)
4.22- 42,70 1.5 MILES SSW 14.70-  £2.70 2.90-  43.53
MN-54 0.050 0.06¢ 1/ 6) LAYMAN FARM 8.56C 1/ &) 0.66C 2/ 28)
0.06- 0.06 1.5 MILES SSW 0406~ 0.06 0.05- 0.07
BI1-214 0.100 0.17¢ 2/ &) PH1 PETTY FARM D.28¢C 1/ 2} 0.22¢ 11/ 28)
0.10- 0.28 3.75 HILES WSW 0.28- 8.28 0.10- 0.53
PB~214 NOT ESTAB 0.88¢( 2/ &) LAYMAN FARM 0.C8C 2/ &) 0.11C 187 2F)
A 0.02- 9.14 1.5 MILES SSW 0.02- 6.1 0.02- 0,27
PB-212 NOT ESTAB 0.05¢ =/ 6)  LAYMAN FARM 0.C6C 3/ ) 0.05C 15/ 28)
0.01- 0.11 1.5 MILES SSW 0.3~ 5.11 0.60- 6e32
BE-T NOT ESTAB 4.52( €/ €)» PH1 PETTY FARM 7.11¢ 2/ 2) 4,200 28/ 286)
0.41-  10.77 3,75 MILES WSW 3.95- 10.77 1.21- 9.13
TL-208 NCT ESTAB 0.02¢C 4/ 6) LAYMAN FARM C.52¢ 3/ &) 0.02¢ 187 28)
0.01~ 0.94 1.5 MILES SSW 0.31- 9.04 G.00- 0.12
AC-228 NOT ESTAE B.10¢ &/ 6)  LAYMAN FARM 0.12¢ 3/ &) G.120 127 z8)
0.03~ £a19 1.5 MILES SSw 0.0E- 8.19 0.03- 0.35
SR B9 D.280 1.64( 1/ &)  PM1 PETTY FARM 2.52C 1/ 0.97¢ S/ 106)
16 0.43- ze52 3,75 MILES WSa 2.52- 2.52 0.39~ 2.03
SR 9% 5.3%9 0.23C €/ &) PM1 PETTY FARM 0.30C 2/ 2) 0.15¢C 13/ 1)
16 Go13- te3 3,75 MILES WSk 0.27- .34 0.06- 6425

ny
~

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).




Fases 13
RADICACTIVITY IN SCGIL

FCI/G - 04537 8676 (CRY wEJGHT)

NAME LF FACTLITY_W2IT1S Bak GGCKET NGo._YYA/QMS/OH3-B2/9
LOCATION GF FACILITY__AkIt TENWNESSEE REFGRTING PERIOC_1981 o
TYSE aud LouER LIvIT sLL CONTFOL NUMEER OF
TOTAL SUVERES oF 1nAtciTre LOCATIONS L3CETICH Wila BIGHEST ZNNUAL _MEAN_ LCCATICNS NON®OUTINE
OF INALYSIS EvECTIAN @ ne ey, (;)b nAnE MELN éf) MEAN (F) REPGRTED
PLIFOITED QL) - SENGED D1STANCE_A%L DISECTIGN S2NG __RANGEP __ MEASUREMENIS
GRESS RETA 2.773 T2.eTd 27 F)  Ew2 SPeING CITY a3, 02¢ 1/ 1) 11.22¢C 4/  4)
12 12.81- 438,72 7o MILES 'a 43,52- 43.02 9.01-  16.28
GaMME (GELT)
21
CE~1as Delts o160 %4 16)  LM1 EAV DT STA £.17¢ 17 ) C.12¢ 17 S)
¢ Gal7 3.5 MILES 55w Cel7- 9417 C.12- 0.12
RU-173 NOT ESTAF " 1/ 16) O™ CEDINE FILE 9.CaC 1/ 2) S VALUES <LLD
: c Je.b CAMF 11.5 Mo AAE 0.24- d.08
cs-117 NOT ESTAS r.eSC 16/ 16)  PMD SPRING CITY 1.65¢ 2/ 2 0.35¢ 5/ 5}
€.17- 2.94 Ta2 MILES fiw 0.86- 2.44 D.16- B.5%
ZR=-9% 2,330 4.11C S/ 16)  F®2 SFING €ITY . D.laC 1/ 2) t.C4C 3/ S)
J.C7- J.14 7.0 MILES hx Golan- Colé 0.03- 0.07
NB-°% £.012 2.12¢ 13/ 1e) PHZ CENINL °PIELE 2.20C 17 2) n.07C 4/ 5D
SeuZ- T.24 CaMF 11.5 M, NNE Ca26- 0.24 0.02- £.12
K-80 2,250 7.91¢ 16/ 16) PKz SPRING CITY 14.91¢C 2/ 2) 3.35C £/ 5)
2.65-  20.42 7.¢ SILES %a 9.40- 20.42 2.36- 5.69
MN-S4 .T16 9.72¢ 2/ 1€)  PMZ CECINE BIELE c.02¢ 1/ 2 0.02¢ 1/ )
: 7.02- g.n2 CEMP 11.% ¥. NA\E 0.0z~ 0.62 . 0.02- 6.02
. BI-214 8,152 .20 167/ 1€} PM1 FETTY FARF 6.97¢ 2/ 2) 0.80¢ S5/ %)
‘ £.56- 1.52 3.75 MILES WSK C.92- 1.02 0.66~ 111
B1-212 %07 £STAR 1.22C 167 16  PM5 DECATLP 1.69¢ 2/ 2) 9.75¢ 5/ %)
1,72~ 1.58 €e25 MILES 8 l1.44- 1.53 0.57- 1.02
P3-214 c.a80 r.91¢ 167 1&) PM1 FEITY FAPM 1.05¢ 27/ 23 0.86( 5/ )
J.64- 1.8 3.7 MILES wSW 1.02~ 1.08 0.71- 1.20
PR-212 NOT ESTAE 1.11¢ 16/ 16)  P®5 DECATUR 1.3¢ 2/ 2) G.66( 5/ 5)
0.6~ 1.45 6.2 VILES S 1.23- 1.45 0.54~ 0.87
RA-226 0.55f 2.82¢ 16/ 16) PHl PZTTY FaRM 3.97¢ 2/ 2) G.80¢ S/ %)
£.56~ 1e0:2 3.75 MILES wSW g.92- 1.62 0.66- 1.11
RA-224 NOT ESTAr 1.180 15/ 16) M5 DECeTUR 1.82¢ 1/ 2) C.RTC &7 %)
2.59- 1453 £e2% ¥ILES S 1.53- 1.53 0.65- 1.18
aE-T G162 2.3C 2/ 1ley  FHM3 CESINE BIRLE De33C 1/ 2D t.16C -1/ )
C.26- £e33 CAMPE 11.5 M. NNE Co2i- 6.3 C.l6- C.l6
TL-238 NOT ESTAS S.34( 16/ 16) FM1 PETTY FaR¥ p.39¢ 2/ 2) g.21¢ 5/ %)
Ge21- Datid 21,75 MILES «Sw Ge38- 0.40 0.16~ 0.27
Ac-228 NOT ESTAE 1.08¢ 16/ 16)  L#1 ENV DATA STA 1.27¢ 2/ 21 6.62¢ S/ 5
de62- 1.27 9.5 MILES 3SW 1.17- 1.37 0.51~ 9.72
FA~234¢ NOT ESTAE 2.76C 11/ 16)  FmMe TE% MILE 3.65¢ 2/ 2) 2.80¢C 3/ %)
4 1eblm 4431 7.75 %ILES NE 3.07- 4.31 1.89- 4,23
sp A9 NOT ESTAP 1.040 16/ 1¢)  FMS DECATUR 1.82¢ 2/ 2) 6.49C S5/ %)
21 9.57- 2.90 €.25 MILLS S D732 2.50 0.18- 0.84
sz 9% a.%0 8 2.324 17/ 1e)  PMZ SPRING CTITY 2.324¢ WS C.32¢ 1/ =)
21 3e22- 2.22 7.7 ¥ILES " 9.2~ 0.22 3.32- 0.32

a. Nowinal 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).
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TABLE 14
RADIOACTIVITY IN WELL WATER
PCI/L - 0.037 BG/L

DOCKETY. NO._TYVA/OMS/0HS=-82/9

LOCATION OF FACILITY__RHEA _____ IENNESSEE - REPORTING PERIOD_1981 _
TYPE AND LOWER LIMIT ALL : CONTROL NUMBER OF
TOTAL NUMBER oF 2 INDICATOR LOCATIONS LOQCATIQN WITH HIGHEST ANNUAL MEAN____ LOCATIONS NONROUTINE
OF ANALYSIS DETECTION MEAN (F) NAME MEAN (F) MEAN (F) b REPORTED
__PEREORMED [{R ) N RANGE? DISTANCE AND DIRECTIGN RANGED RANGE D MEASUREMENIS_ _
GANMA (NAD)
80
FE~59 NOT ESTAB 5.67¢ 20/ 62) WBN WELL #1 8.60C 3/ 10) S.46¢ B8/ 18B)
2.40~ 9.60 ONSITE S 7.20- 9.60 1.60~ 7.80
GAMMA (GELI)
28
K-40 NOT ESTAB 16.17¢ 10/ 22) WBN WELL #5 31.48C 2/ 3 4.35¢ 2/ &)
2.39-  35.01 ONSITE N 27.94-  35.01 C.24- 8.46
BI-214 NOT ESTAB 8.85C S/ 22) WBN WELL #1 16.77C 3/ ®) 17.24C 5/ &)
1.58- 19.80 ONSITE S 12.96- 19.80 0.20-  35.42
PB-214 NOT ESTAB 9.18¢ S/ 22) WBN WELL #1 13.26¢ 3/ 3 15.90¢ &7  6)
2.84-  14.47 ONSITE S 12.07-  14.47 4.29-  30.89
PB-212 NOT ESTAB 1.92¢ 5/ 22) WBN WELL 43 4.63C 1/ 3) & VALUES <LLD
0.26- 4.63 ONSITE SE 4.63~ 4463
TL-208 NOT ESTAB 3.82C 6/ 22) WBN WMELL #6 6.11¢ 1/  4) 0.54C 2/ 6)
1.65~ 611 ONSITE WSW 6e11- 611 0.04- 1.03
AC-228 NOT ESTAB 1.06C 1/ 22> uUBN WELL #4 1.06C 1/ 3 2.05C 1/ &)
1.06- 1.06 ONSITE WNNW 1.06- 1.06 2.05- 2.05
TRITIUN 330.000 25 VALUES <LLD 8 VALUES <LLD
33 ANALYSIS PERFORMED

a. Nominal Lower Limit of betection (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).
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TAELE 15
RADIDACTIVITY IN PUBLIC WATER SUPPLY

PCI/L - Ce037 EQ/L

NAME OF FACTULITY_wAYYS PAS___ el DOCKET NO._JIVA/OMS/QHS-B2/°
LOCATIQON OF FACILITY__3HEA - TENNESSEE ___ FEEPORTING PERIOD_1981_ _ —
TYFE AND LOWER LI¥IT ALL COMTROL NUMBER OF
TOYAL NUMBER OF INDICATCS LOCAJIONS LOCATION WITH HIGHEST ANNUAL MEAN LOCATIONS NONROUTINE
OF ANALYSIS DETECTIN:3 YEAN (F) NAME MEAN éf)F nEAN (F) REPORTED
__PEFFORMED LL2) RaNGED CISTANCL AND_DIRECTION RANG RANGED . MEASUREMENTS
GROSS BETA 2.829 3.R6C 24/ 26) DAYTON. TN 4.43C 12/ 13 4.32¢( a/ 26
52 . Zefl- de68 15.0 MILES SW 2.41- B.68 2.48- 6.04
GAMMA (NAT)
e ‘
RU-1334106  NOT ESTAR 17.63¢ 3/ 18) CF INDUSTRIES 17.63¢( 3/ 10) 29.13¢ 3/ 20)
1C.80- 28440 TRM 473,.C 10.80- 24.00 24.10-  37.00
K=-40 NOT ESTAR £7.35¢ 2/ 123 CF INCUSTRIES 67.35¢ 27 10} 63.63¢ 3/ 20}
€1.56-  73.2C TRM 473.0 61450~  T73.20 48,10~  82.80
FE-S9 NOT ESTa® a,71¢ 97 18 DAYTON, TN 4.88¢( a/ 8) 8.10¢ 37 20
.66~ B.80 15.0 MILES SW 3.80- 7.00 7.60- B.40
GAMMA (GELI)
16 7 )
K-40 NOT ESTAB 10.87¢ 2/ 8 CF INDUSTRIES 10.07¢ 2/ 3) 10.00¢ 3/ 6)
) 7.02- 13412 TR® 473.0 74062~ 13412 T.77- 13.11
BI-214 NOT ESTAB 7.22¢ 17 8 DAYTON. TN 8.71¢ 5/ 7S) 16.750 6/ &)
. 1.88- 19.42 15.0 MILES SW 1.88~ 19.42 0.58~  43.70
PE-214 NCT ESTAB 6e151 4/ B DAYTON, TH 7a16( LY ] 30.11¢ 3/ 6
I.14- 10441 15.0 MILES SW 3.54~ 10.41 22.67-  40.25
PB-212 NOT ESTAE 2.44¢ 2/ 8) DAYTON, TN 2.93¢ 1/ s) 0.061t 1/ &)
1.95- 2.93 15.0 MILES SW 2.93~ 2.93 0.06- 0.06
TL-298 NOT ESTAB 2.021¢ 17 &) €F INDUSTRIES 2.02¢ 1/ 3) 1.36¢ 3/ &)
2.02- 2402 TR& 473.0 2.02- 2.02 Go47- 2.48
8C-228 NOT ESTAR 8 VALUES <LLD 0.75¢ 1/ &)
0.75- 0.75
SR B9 10.900 B VALUES <LLD 8 VALUES <LLD
16 ANALYSIS PERFORMED
SR 99 NOT ESTAR Je35¢ 8/ & DAYTON, TN 0.43¢ LY 4) fea2( 8/  8)
.16 c.t2- 1.14 15.0 MILES SW 0.06- 1.14 0.1z~ 0.91
TRITIuM 330.000 333.07¢ 17 &) DAYTONe (N 233.07¢ 1/ 4) 8 VALUES <LLD
16 333.97-  333.07 15.0 MILES SW 333,07~ 333.07

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).

o€



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

Distance
miles
0-1
1-2
2-4
4-6
>6

Average,

0-2 miles

(Onsite)

Average,

>2 miles
(Offsite)

Table 16

ENVIRONMENTAL GAMMA RADIATION LEVELS

Average External Gamma Radiation Levelsb

31

l1st Quarter

2nd Quarter

(Dec 80-Feb 81)

19.8
19.5
16.5
19.0

15.6

19.7

17.6

t

t

t

1+

I+

1+

I+

1.4
1.6
2.1
2.6

2.9

1.4

3.1

(Mar-May 81)

18.1
17.5
14.4
16.1

14.5

17.9

15.4

+

+

t

1+

I+

1+

1.6
1.2
0.3
1.7

2.2

1.5

3rd Quarter
(Jun-Aug 81)

21.5
22.8
16.7
18.3

15.2

21.9

17.0

a. Data normalized to one quarter (2190 hours).

b. All averages reported *lg (68 percent confidence level).

t

+

1+

1+

I+

I+

I+

3.4
1.5
0.4
3.7
4.5

3.0

4.1

4th Quarter
(Sep-Nov 81)

21

22.
17.
19.

16.

21.

18.

4

3

*

*

I+

I+

I+

I+

I+

2.

1

6

.0




TYPE AND
TOTAL NUMBER
OF ANALYSIS

--BEREQRHED

GROSS BETA
2
GAMKA (GELI)
2
K-40

BI-214
PB-214
PB-212

TL-208

GROSS BETA
2

cavMA (GELI)-

2

NAME OF FACILITY_WATIS_BAR
LOCATION OF FACILITY__RHEA

LOWER LIMIT

PC1/KG =~

TABLE 17

RADIOACTIVITY IN FOOD CROPS

Ca037 RQ/KG (WEY MWEIGHT)

TENNESSEE

ALL

OF INDICATOR LOCATIONS
DETECTION a MEAN (F1b
(LLD) RANGE

NOT ESTAB 2035.66¢ 1/ 1)
2035.66- 2035.66

NOT ESTAB 961.421¢ 1/ 1)
961e.42- 9¢1.42

NOT ESTAR D.82¢ 1/ 1)
0.R2- SeE2
NOT ESTAB 1 VALUES <LLD

NOT ESTAR 1.01¢ 1/ 1)
1.01- 1.01

NOT ESTAG 0.62¢ 1/ 1)
0.62- 0e62

29.030 437N, 40 ¢ 1/ 1)
AT 46 437,46

NGT ERTaR 21S3.85¢( 1/ 1)
2193.2%- 2193,6¢

NOT ESTARE g .4b( 17/ 1§
4,848 4448

NOT ESTAB

1 VALUES <LLD

NAME MEAN (F)p
DISTANCE_AND DIRECTION RANSE D ___
CLTROLCTIVITY 13 APFLT S

2.0 MILES W 2035.66¢ 1/ 1)
235,66~ 2C035.66

2e0 MILES W 951.42¢ 17 1)
S6le42- S¢cla.42

Sed MILES W De82¢( 1/ 1)
0.B82~ 0.82

2.0 MILES W 1.01¢ 1/ 1
1.01- 1.01

2«0 MILES W Be62¢ 1/ 1)
0.62- Je62

RACICACTIVITY In CABBAGE

T.% MILES SwW 45370.46¢C 17 1)
R270.46~ 4370.46

3¢5 MILLES Sw 2193.,85¢ 1/ 1)
2192.85- 2193,85

2.5 MILES Sw 4,480 1/ 1)
4,68~ 4,48

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

b. Mean and range based upon detectable measurements only.

DOCKET NO.
REFORTING PERIOD

TVA/OMS/OHS-E2/2

CONTR
LOCAT!
MEAN (

1302.485¢
1302.45-

T64.,07¢
764.07~
15.05¢
15.05-
7.95¢(
795~
1 VALU

1.68(
1.68-

3805.38¢
3805.38~

1805453¢(
1805.52-
6e45¢(
645~
6.78¢
678~

oL
CNS
F) p

1/ 1)
1302.45

ES <LLD

1/ 1
1.68

1/ 1
3805,38

17 1)
1805452
1/ IR
645
17 1
€« TR

Fraction of detectable measurements of specified locations is indicated in p

NUMBER OF
NONROUTINE
REPORTEL

arentheses (F).
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TABLE 17 (CONTD)

RADIOACTIVITY IN FOOD CROPS

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

NAME OF FACILITY_WpTYS PAR_

LOCATION OF FACILITY__RHEA

TENNESSEE

TYPE AND LOWER LIMIT ALL
TOTAL NUMBER OF INDICATOR LOCAJIONS
OF ANALYSIS DETECTION MEAN (F)
~-PEREQRHUED NN § ) RANGE . _ _—
SROSS BETA 25.000 3830.761 1/ 1)
2 3A30.76~ 1620.76
GAMMA (GEL I
R
CS-137 el 1 VALUES <LLD
K=42 MCT ESTAR 1892, 72¢ 1/ 1)
1892.72- 1892.72
831-214 NOT ESTAR 616t 1/ 1)
6el6- £.16
PB-214 NOY ESTAE 6031 17 1)
6o03- 6633
YL-208 NOT ESTAR 1.62¢ 1/ 1)
1.62- ° 1e62
GROSS BETA 25.00G0 4127.66¢ 17/ 1)
2 8127.66~ 8127.66
GAMMA (GELT)
’
K~=40 NCT ESTAE 24424271 1/ 1)
FG4Z42T= 2442,.,27
Rl1-214 © NGT ESTaR 1 VALUES <LLD
PE=-214 NOT ESTAR 1 VALUES <LLD
PE-n12 NOT ESTag 4. 30 1/ B
4.32- Y

LOCATION WITH HIGHESY ANNUAL MEAN .
NAME HEAN (E)

RISTANCE AND DJIRECTION ___ RANGE ' ___
" RADIOACTIVITY IN CURN

2e0 MNILES W 3R30.7€6¢( 1/ 1)

3830.76- 3830.76

1892.70¢ 1/ 1)
1892.72- 1892.72

2¢O MILES

celi MILES w 6.1€¢ 1/ 1)
6.16- 6.16

2e0 MILES W 5.03¢ 1/ 1)
6e03- 6.03

20 MILFS W la62¢ 1/ n
l.62- 1.62

RACIOACTIVIIY IN GREEN BEANS

3¢5 MILES Sw 4127.866¢ 1/ n

4127.66~ 4127.€6
24482.271 1/ 1

2442427~ 2442427

3.8 MILES sw Ga32¢ 17 13
4.32- 4,32

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

b. Mean and range based upon detectable measurements only.

DCCKET NO.

TVA/OMS/QHS~82/9
REPORTING PERIOD_1581
CONTROL

LOCATION%

MEAN (g)
—RANGE® _______
2650.05¢ 1/ 1)
3650.05- 3650.095

6.05¢ 1/ 1)

605~ 6405
2033.71¢ 1/ 1)
203371~ 2033.71

12.03¢ 17 1)

12.03- 12.03

T+4591¢ 17 1)

Te959- 7.59

1 VALUES <LLD

5560.41¢
5560.41-

2558.47¢
2558447~
17.84¢
17.864~
15.75¢
15,72~
0.32¢
0.33~

1/ 1)
5560.41

NONROUTINE

BEASUEREMENIS

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

w



TABLE 17 (CONiD)
RADIOACTIVITY IN FOOD CRCPS
PCI/KG = 0.037 BG/K6 (WET WEIGHT)

NAME OF FACTLITY_WAITS BAR_

DOCKETY NOo._YVYA/OMS/OHS-82/9

LOCATION OF FACILITY__RHEA_______ . _ TENNESSEE ~  REPORTING PCRICD_1981______ o
TYPE AND LOWER LIMIT AaLL CONTROL NUMBER CF
TOTAL NUMBER oF INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN LOCATIONS NCNROUTINE
OF ANALYSIS DEYECTION 2 MEAN (F) NAME ME AN (g)“ WEAN (F) REFORTED
PERFORMED __LLDY o ___RANGE____ RISIANCE ANC DIRECJION _  RANGEZ RANGE MEASUREFENIS
CIGIGACTIVITY It FOTATOES
390SS BETR 25,900 7RaZ.€8C 1/ 1 3.5 MILES Sw 7862.98¢ 1/ 1) 6£208.73¢ 1/ 9!
2 TR4D ,98- TR42 4R 7H842.98- 7842.98 6204.73- 6£204.73
GAMMA (GELT)
2
Cs-137 NOT ESTAE 1 VALUES <LLD 13.99¢ 1/ 1)
13.99- 13,99
K=o NOT ESTAC 1777.78¢ 1/ 1) 3.n MILES 5w 1777.78¢ 1/ 1) 2864.60¢( 1/ 1)
377776~ 2T7T.7x 1777.76- 3777.78 2864.60- 2064460
B1-214 NOT ESTAR 1 VALUES <LLD Te12¢ 1/ 1
0.12~ 0.12
KAGIOACTIVITY IN TOMATOLS
GRNDSS BETA 254960 20R2.92¢ 1/ 1) 2.0 RILES W 2082.92¢ 1/ 1) 3263.63¢( 1/ 1

2 2082.92- 2082.72 2082.%92- 2082.92 3263.63- 3263.63

GAMMA (GELI)

N

K-49 NOT ESTAE 1471.50¢ 1/ 1) 2.t MILES = 1471.52¢ 1/ 1) 1835.24¢( 1/
1871.54- 1471.57 1471.50- 1471,50 1835.24- 1835,24

BI-214 NOT ESTAR 1 VALUES <LLP 4.86¢( 1/
4,46~ 4e04

PE=214 NOT ESTAR 1 VALUES <Ll 3. 78¢ 1/
3.78- 3.78
PL-012 NOT ESTAG 1,780 17 1Y 2.0 PILES & 1.78¢ 1/ 1) 1 VALUES <LLD

1.78~ 1.78 1,78~ 1.78

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

re

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



NAME OF FACILITY_WATIS BAR

LOCATION OF FACILITY

TABLE |7

(CONTD)

RACIOACTIVITY IN FOOD CROPS

PCI/KG - 0037 BEG/KG (WET WEIGHT)

7]

TYPE AND LOWER LIMITY ALL
TOTAL NUMBER OF ~ INDICATOR LOCAT]ONS
OF ANALYSIS DETECTION @ MEAN crg
__PERFORHMED _JAeepy o RANGE T
SROSS BET: 2%.u™0 4223.,54¢( 1/ 1)
2 4223.54- 42273 ,.%4
GAMME (GELTHY
"
K=47 NOT FSTAR 2747 457¢ 1/ 1)
JT47.57- 2747457
BI-214 MOT E£5Taf Ze69¢ 1/ 1)
JebhO- L D ek
ar-2212 NOT E£STAE 124,76¢ 1/ 1
124.76~ 124476
PE~-214 NOT EST AR 1 VALUES <LLO
PE-212 NOT ESTAE 137.21¢ 1/ 1)
177.21- 157421
BE-7 NOT ESTAR 1 VALUES <LLD
TL-258 NOT ESThY 28.82¢ 17/ 1)
15.82- 35 .52
AC-22R NOY ESTAE 1 VALUES <LL?D

DOCKET NO+_YVA/OMS/OHS-82/9

REPORTING PERIOC_1381

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

b. Mean and range based upon detectable measurements only.

CONTRGL
LOCATION WITH HIGHEST ANNUAL MEAN LOCATIONS
NAME MEAN (F) D MEAN (F) D
RISIANCE ANL DIRECTION RANGE D RANGE_D
KADICACTIVITY 1M TURNIF LREENS
PM] PETTY FARM 4223,54¢ 1/ 1) 56424294 1/ 1)
2075 MILES wSW 4223,54- 4223.54 5642.29- 5642.29
_PM1 PETTY FARK 2747.57¢ 1/ 1) 2444.09( 1/ 1)
2.75% KILES WSW 2747.57- 2747.57 2444.09- 2444,09
PM1 PETTY FaRw™ 2.69¢ 1/ 1 9.90¢ 1/ 1)
275 MILES wSW 2.59~ 2.69 9.90~ 5.90
PM]1 PZTTY FARM 124,76 ¢ 17 1 1 VALUES <LLD
2.75 MILES wSW 124.76- 124.7¢€
febb( 1/ 1)
fabb- Beb6
PM1 PETTY FAaRK 107.21¢ 1/ H 7.65( 1/ 1)
3.75 MILLS wWSa 107.21- 107.21 7.65- 7.65
47.360¢ 1/ 1)
47.30- 47430
PM1 PETTY FARM 35.80¢( 1/ I T 2415¢ 1/ 1)
2.75 MILES wew 35.82- 35.82 2.15~ 2.15
: 25.49¢ 1/ 1
25.40- 5.49

NONROUTINE

BEASURCMENIS

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

13



| | : |

TABLE 8
RADICGACTIVITY IN BEEF

PCI/KG ~ 0.037 BG/KG (WET WEIGHT)

(2%}
o .
NAME OF FACILITY WATIS BAR_______ DOCKET NOo_TVA/GMS/OHS=£2/9___
LOCATION OF FACILITY__RHEA ______ __ TENNESSEE . RLPORTING PERIOC_1981 o
TYPE AND LOWER LIMIT ALL CONTROL NUMGER OF
TOTAL NUMBER OF INDICATOR LOCATIONS LOCATION WITH HIGHEST_ANNUAL MEAN LOCATIONS NGNROUTIRE
OF ANALYSIS DETECTION 2 MEAN (F)D NRME MEAN (F)D MEAN (F) D REPCRTED
__PEREORMED —8LED2 . _______RANGED DISIANCE_AND_DIRECTION RANGED ___ RANGED _ ——  MEASUREFENTS
GAMMA (GELI) - T
1
K-40 NOT ESTAB 6.88C 1/ 1)  LAYMAN FARM 6. 08¢ 1/ »
6e08~ €.08 1.5 MILES SSW 6e08- 6.08
B1-214 NOT ESTAB 0.09¢ 1/ 1)  LAYKAN FARM 0.09C 1/ 1)
0.09- 3409 1.5 MILES SSW 0.069- 0.09
PB-214 NOT ESTAB 0.06¢C 1/ 1)  LAYMAN FARM 0.06 ¢ 1/ D
C.06~ Ce06 1.5 MILES SSW 0.06- 0.06
TL-208 NOT ESTAB 0.01¢ 1/ 1) LAYMAN FARM 0.01¢ 1/
0.01- Je1 1.5 MILES SSh 0.01- 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 of specified locations is indicated in parentheses (F).

I
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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 TRM 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 samgles were analyzed for gamma-emitting
radionuclides, 89Sr, %0Sr, 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 by
TVA 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
tor gamma, gross alpha, and gross beta activity. In addition, two
samples of each species were analyzed for 89Sr and 995r. The composite
samples contained approximately the same quantity of flesh from each
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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,
893y and °0Sr. Sample results are given in table 25.

Sediment

Sediment samples were collected from dredge hauls made for
bottom fauna. Gamma activity, 29Sr, and %%Sr 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 TRM
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, 8%Sr, and %Sr. Results are given in table 27.

Figures 11 and 12 respectively present the trends in 137¢s and

60Co 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 TRM 496.5 and
strontium activity was determined in samples of clam shells taken at
that location. Results are given in tables 28 and 29.
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Table 19

Sampling Schedule - Reservoir Monitoring

Biological Samples | Water Samples

Tennessee River Benthic
(Mile Plankton Fauna

Distance from Depths
Sediment  Fish® Left Bank, % (Meters)

Indicator Stations

496.5 X X
518.0 X X
527.4 X X

Control Stations

529.9

532.1 X X

X

X 67 0

X 67 1
90 1

X

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




RADIOACTIVITY IN SURFACE

NAME OF FACILITY_WATTS BAR

TABLE 20

PCI/L - 0.€37 Ba/L

WATER TOQTAL

DOCKEY NQO._TYA/OMS/0HS-22/9

LOCATION OF FACILITY__RHEA - TENNESSEE _— REPORTING PLRICD_198) _ __ _____________
TYPE AND LOWER LIMIT ALL CONTROL NUMBER OF
TOTAL NUMBER Of , INDICATOR LOCAJIONS LOCAYION WITH HIGHEST ANNUAL MEAN . LOCATIONS NONROUT INE
OF ANALYSIS DETECTION MEAN (F) NAME MEAN (F) MEAN (F) REPORTED
__PERFORMED (LLD) RANGE DISTANCE _AND DIRECTION RANGE P RANGE D . MEASUREMENTS
GROSS BETA 2.400 2.88¢ 3/ a) TRM 527.4-67-1 3.,40¢ 1/ 4) 4.12¢ 4/ q)
12 2.54- 3440 3.40- 3.40 3.12- 5440
GAMMA (NAI)
8
FE=-59 NOT ESTAB 6901 2/ 5) TRM 527.,8~67-1 3.50¢( 1/ 3 3 VALUES <LLD
4,30~ 9.50 9,50~ 9,50
GAMMA (GELI)
48
BI-214 NOT ESTAB 8.991( 1/ 3 TRM 527.4-67-1 8.99¢ 1/ 1) 4,251( 1/ 1)
8.99-~ 8.99 8.99~ 8,99 4,25~ 44,25
PB-212 NOT ESTAB 0.77¢ 1/ 3) TRM 518.0-67-0 0.77¢ 1/ 2) 1 VALUES <LLD
. 0.77- 0.77 0.77~ 0.77
SR 89 10.000 8 VALUES <LLD 4 VALUES <LLD
12 ANALYSIS PERFCRMED
SR 90 24000 B VALUES <LLD 4 VALUES <LLD
12 ANALYSIS PERFORMED
TRITIUM 330.000 506.83¢( 4/ 8) TRH 518,0-67-0 513.69¢ 27 4) 444.00¢ 2/ 4)
12 398.01- 629.37 398,01~ 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.

ey

Fraction of detectable measurements of specified locations i1s indicated in parentheses (F).



TABLE 21
RADIOACTIVITY IN CHANNEL CATFISH (FLESH)

PC1/6 =~ 0.037 BG/6 (DRY WEIGHT)

NAME OF FACILITY_WATIS_ BAR_ —_—e
LOCATION OF FACILITY__RHEA ______ TENNESSEE
TYPE AND LOWER LEMIT AL
TOTAL NUMBER oF INDECATOR LOCATIONS LOCATIQN WITH HIGHEST ANNUAL MEAN
OF ANALYSIS DETECTION @ MEAN (F)D NAME KEAN (F) D
--BEREQORBED L) ____ RANEEJL DISIANCE ANC DIRECTIQN ___ RANGEDD ___
GKUSS ALPHA 0.100 2.24C 3/ 3) NICKAJACK RES 3.36( 1/ 1)
5 1.62-  3.36 TRM 425-471 3.36- 3.36)
GROSS BETA 0.100 21.40C 3/ 3) NICKAJACK RES 23.64( 1/ 1)
5 15.50-  25.06 TRM 425-471 23.64-  23.64
GAMMA (GELI)
5
€S-137 0.020 0.07¢ 3/ 3) NICKAJACK RES 0.07¢ 1/ 1)
’ 0.05-  0.08) TRM 425-471 0.07-  0.07
K-40 NOT ESTAB 11.51¢C 3/ 3) CHICKAMAUGA RES 11.66¢( 2/ 2)
10.07-  13.24 TRM 471-530 10.07-  13.24
BI-214 0.020 3 VALUES <LLD
PB-214 NOT ESTAB 0.02( 1/ 3) CHICKAMAUGA RES 0.02( 1/ )
0.02-  0.02 TRM 471-530 0.02-  0.02
PB-212 NOT ESTAB 0.00( 1/ 3) CHICKAMAUGA RES 0.00¢ 1/ 2)
0.00-  0.00 TRM 471-530 0.00-  0.00
T1.-208 NOT ESTAB 0.00( 1/ 3) CHICKAMAUGA RES 0.00( 1/ 2)
0.00-  0.00 TRM 471-530 0.00-  0.00
SR 89 0.500 ANALYSTS PERFORMED
2 1 VALUE <LLD
SR 90 0.100 ANALYSIS PERFORMED
2 1 VALUE <LLD

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

DOCKET NO._JVA/QOMS/QHS=-82/9
REPORTING PERIGD_15R1

CONTROL NUMBER OF
LOCATIONS NONROUTINE
MEAN (F) REPORTED

RANGE_D MEASUREMENIS

2.99¢ 2/ )
2.68- 3.30
25.47(¢ 2/ 2)
24.35-  26.58

0.05¢ 2/ 2)
0.03-
12.83C 2/ 2
10.44- 15,22

0.02¢ 1/ 2)

0.02- 0.02
0.02( 2/ 2)
0.01- 0.02
0.00( 2/ 2)
0.00- 0.00

1 VALUE <LLD

1 VALUE <LLD

1 VALUE <LLD

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

1



TYPE AND

TOTAL NUMBER

OF ANALYSIS
TSRESI ALPHA
6755 RETA
SAMMA (GELI)
cs-137
<=4
81-214
23-214
p3-212
s
SR 89

SR 90

5

5

NAME OF FACILITY_WATIS BAR
LOCATION OF FACILITY

LOWER LIMIT

OF

DEYECTION ?

)

TABLE 22

RADIQACTIVITY IN WHITE CRAPPIE (FLESH)

04100

Jel00

NOT ESTAB

e o

" ANALYSIS PERFORMED

1 VALUE <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

PCI/G - 0.037 BQ/G (DRY WEIGHT)
DOCKET NO«_IYA/OMS/OHS=82/9
RHEA TENNESSEE REPORTING PERIOD 1981
CONTROL NUMBER OF
INDICATOR LOCAJIONS LOCATION WITH MIGNEST A AN_ LOCATIONS NONROUTINE
AEAN (F) NAKE ¥ MEAN (F)3D HEAN (F) b REPORTED
—BANGE™ ___ DISYANCE AND DIREGRION _ RANBED __ ~—BANGE B_____ __ BEASUREMENIS _
2.97( YD) CHICKAMAUGA RES 2.97C 2/ 2) 3.73( 2/ 2)
2.50- 3.27 TRM 471-530 2.66-  3.27 2.73-  4.73
29.13( 3/ 3 CHICKAMAUGA RES 30.02¢ 2/ 2) 37.86( 2/ 2)
25.39- 34.64 TRM 471-530 25.39-  34.64 35.17-  40.55
0.12( i/ 3) CHICKAMAUGA RES 0.14¢C 2/ 2) 0.18¢( 2/ 2)
© 0.09- 0.15 TRM 471-530 0.12-  0.15 0.17-  0.18
15.46( 3/ 3) CHICKAMAUGA RES - 16.10( 2/ 2) 15.93( 2/ 2)
13.97- 18.23 TRM 471-530 . 13.97-  18.23 15.40-  16.46
0.03( 3/ 3) NICKAJACK RES 0.03C 1/ 1 .
0.01- 0.03 TRM 425-471 0.03-  0.03 2 VALUES <LLD
0.03¢( 1/ 3) CHICKAMAUGA RES 0.03C 1/ 2)
0.03- 0.03 TRM 471-530 0.03-  0.03 2 VALUES <LLD
0.01¢( 2/ 3) CHICKAMAUGA RES 0.01¢ 2/ 2)
0.01-  0.01 TRM 471-530 0.01-  0.01 2 VALUES <LLD
0.01¢ i/ 3 CHICKAMAUGA RES 0.01¢( 1/ 2) 0.01( 1/ 2)
0.01-  0.01 _TRM 471-530 0.01-  0.01 0.01-  0.01
1.41¢ VAR CHICKAMAUGA RES .41 1/ 1) 0.86( 1/ 1)
i.41- 1.41 TRM 471-530 L.61-  1.41 0.86-  0.86

1 VALUES <LLD

specified locations is indicated in parentheses (F),

9t



TABLE 23
RADIOACTIVITY IN SUMALLMOUTH BUFFALO (FLESH)
PC1/G - 0.037 BG/G (DRY WEIGHT)

COCKET NO._TVA/OMS/0HS-82/9

NAME OF FACILITY_WATTS_ BAR .
JENNESSEE REPORTING PERIGC_1981 _

LOCATION OF FACILITY__RHEA e
TYPE AND LOWER LIMIT ALL CONTROL NUMBER OF
TOTAL NUMBER OF INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL_ MEAN LGCCATIONS NCNROUTINE
OF ANALYSIS DETECTION? MEAN (F) P NANME MEAN (F) b MEAN (F) D REPORTED
__PERFORMED L RANGED DISYANCE AND DIRECTION RANGED RANGE b MEASUREMENTS
GROSS ALPHA 0.100 2.25¢ 3/ 3 CHICKAMAUGA RES 2.31C 2/ 2 2.58( 2/ 2)
5 1.94~ 2.67 TRM 471-530 1.94- 2.67 2.63- 4.53
GROSS BETA 0. 100 18.91( 3/ 3) CHICKAMAUGA RES 19.63( 2/ 2) 34.872( 2/ 2)
5 17.46-  20.33 TRM 471-530 18.93-  20.33 .25.38-  44.36
GAMMA (GEL1)
5
CO-60 0.010 0.02¢( 1/ 3) CHICKAMAUGA RES 0.02( 1/ 2) 1 VALUE <LLD
0.02- 0.02 TRM 471-530 0.02- 0.02
€5-137 0.020 0.06( 3/ 3) CHICKAMAUGA RES 0.06( 2/ 2) 0.08¢( 2/ 2)
0.04- 0.08 TRM 471-530 0.64- 0.08 0.05- 0.11
x~40 NOT ESTAB 9.65( 3/ 3) CHICKAMAUGA RES 9.70( 2/ 2) 12.69¢ 2/ 2)
8.65- 10.75 TRM 471-530 8.65- 10.75 11.88- 13.50
BI-214 0.020 0.01( 2/ 3) CHICKAMAUGA RES 0.01( 1/ 2) 0.04(C 2/ 2)
0.00- 0.01 TRM 471-530 0.01- 0.01 0.04~ 0.04
FB-214 NOT ESTAB 0.01¢C 1/ 3) NICKAJACK RES 0.01¢ 1/ 1) 0.02¢ 2/ 2)
0.01- 0.01 TRM 425-471 0.01- 0.01 0.02- 0.03
AC-228 NOT ESTAB 1 VALUE <LLD 0.03( 1/ 2)
0.03- 0.03
SR 89 0.500 ANALYSIS PERFORMED 1.91¢C 1/ 1)
2 : 1 VALUE <LLD 1.91- 1.91
SR 90 0.100 ANALYSIS PERFORMED 1 VALUE <LLD
2 1 VALUE <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).

Ly



TABLE 24
RADIOGACTIVITY IN SMALLMOUTH BUFFALO (WHOLE)

PC1/G - 05.037 BG/G (DRY WEIGHT)

NAME OF FACILITY_MATIS_BAR_ _ DGCKET NO._TVA/OMS/QOHS-E2/%
LOCATION OF FACILITY__RHEA ______ TENNESSEE T REPORTING PERIOD_19B1_________________
TYPE AND LOMER LIMIT ALL CONTROL NUMBER OF
TOTAL NUMBER oOF . INDICATOR LOCATIONS LOCATION WIIH WIGHEST ANNUAL MEAN_ _,_ LOCATIONS NONROUTINE
OF ANALYSIS DETECTION FEAN (F) NAME MEAN (F) MEAN (F) REPORTED
PERFORMED Wwip) RANGE® DISTANCE _AND_DIRECTION RANGE b ___ RANGE b MEASUREMENTS
GROSS ALPHA 0.100 1.96¢ 3/ 3) CHICKAMAUGA RES 3.06( 1/ 1) 1.45¢C 2/ 2)
5 0.83-  3.06 TRM 471-530 3.06-  3.06 1.45-  1.45
GROSS BETA 0.100 13.06¢( 3/ 3 CHICKAMAUGA RES 14,14 1/ 1) 13.99¢C 2/ 2)
5 10.62-  14.35 TRM 471-530 l4.146-  14.14 13.04~ 14.93
GAMMA (GELI)
5
€0-60 0.010 3 VALUES <LLD 0.02¢ 2/ 2)
0.02- 0.02
€s-137 0.020 0.04( 2/ 3) NICKAJACK RES 0.04( 2/ 0.06( 2/ 2)
0.03-  0.04 TRM 425-471 0.03-  0.04 0.06- 0.06
K-40 NOT ESTAB 5.50( 3/ 3) CHICKAMAUGA RES 5.55( 1/ 1) 6.24( 2/ 2)
5.11-  5.84 TRM 471-530 5.55-  5.55 5.70-  6.77
BI-214 0.020 0.01( 2/ 3) NICKAJACK RES 0.02¢ 1/ 2) 0.01( 1/ 2)
0.01-  0.02 TRM 425-471 0.02-  0.02 0.01- 0.0l
PB-214 NOT ESTAB 0.02( 2/ 3) CHICKAMAUGA RES 0.02¢ I/ D 0.02¢ 2/ 2)
©0.02-  0.02 TRM 471-530 0.02-  0.02 0.02- 0.02
© PB-212 NOT ESTAB 0.02( 2/ 3) CHICKAMAUGA RES 0.02¢ 1/ D 0.01( 2/ 2)
0.02-  0.02 TRM 471-530 0.02-  0.02 0.00- 0.0l
TL-208 NOT ESTAB 0.01( 1/ 3) CHICKAMAUGA RES 0.01( i/ 1) 0.01¢( 1/ 2)
0.01-  0.01 TRM 471-530 0.01- 0.0l 0.01- 0.0l
SR 89 - 0.500 ANALYSIS PERFORMED 1.56( 1/ 1)
: 2 1 VALUE <LLD 1.56-  1.56
SR 90 0.100 6.2( 1/ 1) NICKAJACK RES 0.29¢C 1/ 1) 0.19¢ 1/ 1)
2 0.29-  0.29 TRM 425-471 0.29-  0.29 0.19-  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).
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TABLE 25
RADIOACTIVITY IN PLANKTON

PCI/G = 0.037 BG/G (DRY WEIGHT)

NAME OF FACILITY_WATTS_BAR_ DOCKET NOo._TVA/OMS/CHS~82/9
LOCATION OF FACILITY__RHEA_ ________ o TENNESSEE —__  REPORTING PERICD_J1981 _—
TYPE AND LOWER LIMIT ALL CONTROL NUMBER OF
TOTAL NUMBER OF INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN LOCATIONS NONROUTINE
OF ANALYSIS DETECTION @ MEAN (F) b NAME MEAN (F) D MEAN (F) D REPORTEE
__PERFORMED (LLD)____  _______RANGE D DISIANCE_AN{ DIRECTION RANGED RANGE_D MEASUREMENTS
GROSS BFTA 0.100 28.02¢ 12/ 12) TRM 527.4 35439¢ 4/ Q) 21.463¢( 4/ 4)
16 12,97~ 4z2.12 28.C6- 42.12 1517~ 34.16

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).
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TYPE AND
TOTAL NUMBER
OF ANALYSIS

--BEREORMED
GROSS ALPHA
GROSS BETA *
10
GAMMA (GELI)
16
CE-144
Co-60
RU-103
€S-137
ZR-95
NB-95
K-40
NN-58
B1-214
B1-212
PB-214
PB-212
RA-226
RA-224
BE-T
TL-208
AC-228
PA-234M
SR 89

le
SR 97

RADIOACTIVITY 1N SEDIMENT
PCI/G - 0.037 BG/G (DRY HWEIGHT)
NAME OF FACILITY_HATIS _BAR_ DOCKET NO._TVA/OMS/0QHS-82/2
LOCATION OF FACILITY__RHEA e TENNESSEE REPORTING PERIOD_1981
LOWER LIMIT ALL CONTROL
OF INDICATOR LOCAYIONS LOCATJON WITH HIGHEST ANNUAL MEAN LOCATIONS
DETECTION 2 MEAN (F) b NAME MEAN (F) D MEAN (F) b
(LLD) RANGED QISTANCE AND DIKECIION RANGE b RANGED —
0.350 3,481 4/ a) TRH 496,50 3.48¢( 4/ a)
2.31- 4.68 2.31- 3.68
0.700 27.30¢ 8/ 8) TRM 496.50 29.40¢( 8/ 4) 34,264 2/ 2)
23.36- 35453 23.36~ 35.53 32.25- 36428
0.060 0.20¢ 4/ 12) TRM 518.0 0.26¢ 2/ 5) 9 VALUES <LLD
0.12- J.40 .12~ 0.40
0.010 0.12¢ S/ 12} TRM 496450 0.19¢ 4/ 4) 0.33¢ LY 4)
0.02~ 0.28 0.12- 0.28 0.24- B.44
NOT ESTAB 0e11¢ 1/ 12) TRM 518,0 0.11¢ 1/ 4) 4 VALUES <LLD
6.11- 9.11 0.11- g.11
0.020 b.71¢ 12/ 12) TRM 496.50 1.81¢ 4/ 4) 4.,30¢ as 4)
0.03- 2.68 1.05- 2.68 3.32- 4,94
0,030 0.20¢ 2/ 12) TRM 518.0 0.34¢ 1/ 4) 4 VALUES <LLD
0.06- 0.34 0.34~ 0.34
0.010 0.19¢ €/ 12) TRM 518.0 g.26¢ 3/ - 4) 4 VALUES <LLD
0.04- 0.6% 6.04- 0.64
NOT ESTAB 15.60¢ 12/ 12) TRM 518.0 16.14¢( 4/ 4 18.52¢ LY 3)
12.45~- 17.7% 13.40- 17.59 16.47- 20.9)
0.010 0.01¢ 1/ 12 TRM 496.50 D.01¢ 1/ 4) 4 VALUES <LLD
0.01- 0.01 0.01- .01
0.020 1.00¢ 127 12) TRM 496,50 1.03¢ a/ 4) 1.41¢ as 4)
G.76~ 1.34 .81~ 1.34 1.14~ 1.68
0.100 1.55¢ 127 12) TRM 527.4 1.64¢ 4/ 4) 2.23¢ 4/ 4)
1.23~ 1.97 - 1.53- 1.80 2,04~ 2.44
NOT ESTAB 1.12¢ 12/ 12) TRH 527.4 1.19¢ 4/ a) 1.56( 4/ 4)
0.80- 1.48 1.07- 1.27 1.24- "1.90
NOT ESTAB 1.40¢ 12/ 12) TRH 527.% 1.50¢ a/ 4) 2.08¢ 4/ 4)
1.00- 1.89 1e31~ l1e61 1.74~ 2.54
NOT ESTAB - 1.000C 12/ 12» TRM 496.50 1.03¢ 4/ 4) 1.41¢ 4/ 4)
0.76- 1434 0.81- 1.34 1.14- 1.68
NOT ESTAB 1.87¢C 12/ 12) TKM 527.4 1.58¢ 4/ 4) 24830 4/ 4)
0.98- 2.01 1.26- 1.77 2.03~- 2.97
NOT ESTAB 0e521¢ 17 12) TRM 518.,0 0.52¢ 1/ 4) 4 VALUES <LLD
0.52- 0.52 g.52- 052
g.02¢0 0.81C 12/ 12) TRM 52744 G.t4l( a/ 4) 0.60( 4/ 4)
0.50- Ge57 0,39~ 0.46 6.52~ 0.67
0.060 1.35C 12/ 12) TRM 527.4 1.41¢ 4/ 4) 1.95¢ 4/ 4)
1.06~ 1.95 1.35- 1.49 1.62~ 2442
NOT ESTAB 3.92( 3/ 12) TRM 496.50 4.16¢ 2/ q) 4 VALUES <LLD
3.43- 4.64 3.69- 4.6
1.500 3.06¢ 3/ 12 TRM 51840 3.64¢ 1/ 4) 3.06¢ 1/ 4)
2.29~ 3466 364~ 3.64 3.06- 3.06
0.300 12 VALUES <LLD 4 VALUES <LLD
ANALYSIS PERFORMED
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TABLE 27
iAD}OACTIVITY IN SHORE LINE SEDIMENT

PCI/G - D.037 B3/6 (DRY WEIGHT)

NARE OF FACILITY_waYys 8aAR _ e OOCKET NOe_JVA/OMS/OHS=-82¢79
LOC:T1iOw O FACYULEVY_ _“Wea _ ____ ___________ _TENNESSEZ_ T~ REPORTING PERIOD_1981
TYet AND LOWER LINIT ALL . CONTROL NUMBER OF
TOTSL NUMzE» oF INDICATO# LOCATIONS LOCATION WITH HMIGHESI_ANNUAL %EAN_ LOCATIGCNS NONROUTINE
0F BNALYSIS DETECTION? MEZ AN (g) NAME MEAN (E) MEAN (E)b REPORTED
--2Z3EO3MED Lusy IANGE ' ___ 21STANCE AND _DIRECTION EANGE —-R&NGE BEASURCMENIS _
GRDSS BETA 0.700 21.52¢ ars q) COTTCON PORT MARY 32.41¢ 2/ 2) Se24 ¢ 2/ 2)
3 65445~ 33.32 TIv <13 30,93~ 33.50 5419~ 13,20
GAMMA (GELI)
[
€CJ=-5¢C BeG10 Dad 7t 17 4) CGTTION PORT MARI 0s07¢ 1/ 2) 2 VALUES <LLD
JeCT7~ 6a37 TAM 513 037~ Lel7 .
C5-137 0.220 0.23¢ 3¢ 4) COTTON PORT MARE 0e33¢ 27 2) D.08¢ 17/ 2)
Cal3- Ded? TR 513 ) 019~ Goa? De0&~ BeCE
N335 J3.010 0.23¢ 1/ 4) COTTON PUOSRT MARI CeD31¢ 1/ 2) De03¢ 17 2)
Te03- beil3 T]™ S13 0.03~- Uel3 CaC3~- 0403
K=87 NOT ESTAB 11.€9¢ a7/ §) COTTON PORT MarRr] 19.81¢ 27/ 22 3.491¢ 2/ 2)
3.2~ 19.53 TR 513 17.69~- 15.93 Ce92- 607
81-214 6.02¢ 0e32¢ 8/ 4) COTTYON PDRT MaAR1 0.98¢ 27 ) 054 ¢ 2/ 2}
Ge23- le2 TR™ 513 0.95=- 1.062 Dedb- 0623
BI-212 0.1928 1e238¢ 47/ 4) COTTON PORT MaRI 1.80¢ 2/ 2) 0eB6( 2/ 2)
D42~ 1.84 TR™ 513 1,74~ 186 © Deb2- 1.10
P3-214 NOT E£STAB Ne=81¢ 4/ 4) COTTON PORT MARI 1.02¢ 27/ 2) 0.60¢ 2/ 22
Ce39~ leUA TIM 513 le01-~ 1.03 0«52~ Ga67
P3-212 6.0260 le161 4/ 4) COTTON PORT MAR] 160t 2/ 2) 0e77( 2/ 2)
0430~ 1e65 TeM 513 155~ 1.65 0.48~- 1.07
IA-226 NOT ESTAB 0821t 47/ q) COTTON PORY MAR] 0.98¢ 2/ 2) De54¢ 2/ 2)
Ce33~ 1.92 TR™ 513 0.95~ 1.02 Ded6~ 0.63
IA-~224 NOT ESTAS le65¢ 37 4) COTTON PODRT MARI 1.83¢ 27/ 2) 0.50¢ 2/ 2)
le32- 1e85 TRM 513 l.82~ 185 © 0eb1- ls2C
TL-2C¢ De20 0e325¢( a8/ q) COTTON PORT MARI De481¢ 2/ 2) 0e22¢ 2/ 2)
CeD3~ DeanR TRM =513 0e.a8- De4a8 0«15~ 0429 .
AZ=-22k 0e360 1.15¢ 47 8) CNATTON PORT MARI 1.55¢ 27/ 2) 0.73¢ 2/ 2y
0e34- le6? TR™ 513 1.50- le63 0.50~ 0.9¢
PA=-234M NOT E£STAS3 2.00¢ 1/ 4) COTTO PORT MARI 2490¢ 17/ 2) 2 VALUES <LLD
230~ 2630 TEM £13 2,90~ ZeSC
S 83 1.500 4 VALUES <LLD 2 VALUES <LLD
& ANALYSIS PERFQRMID
S §? g6.307 4 VALUES <LLY 2 VALUES <LLD

ANALYSIS PERFORMED

N

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).
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NAME OF FACILITY_WATTS BAR_
LOCATION OF FACILITY__RMHEA

TABLE 28

RADIOACTIVITY IN CLAM FLESH

PC1/G -~

0.337 BA/G

(DRY WEIGHT)

TENNESSEE

"TYPE AND LOWER LIMIT ALL
TOTAL NUMBER oF INDICATOR LOCATIONS
OF ANALYSIS DETECTION? MEAN (F)
PERFORMED (LLD) RANGE D

GROSS. ALPHA 0.100 3.52¢( YY)
3 2.21- 5449

GROSS BETA 0.100 7.791 8/ &)
4 568~ 12412

GAMMA (GELTI)
16 _

€0-60 0.080 0.22¢ 3/ 12y
0.14- 0,28

€cS-137 0.080 0e14¢( 1/ 12)
0el4- Oel4

NB-95 0.070 0e.32¢ 17 12)
0.32~ 0.32

K-40 NOT ESTAB 2.32C 12/ 12)
' 0.52- .12

BI-214 NOT ESTAB 0.60¢ 127 12)
o 0.09- 2.47

PB-214 NOT ESTAB 0.48C 12/ 12}
) 603~ 1.22

PB-212 NOT ESTAB 0.12¢ &/ 12)
0.07- 017

TL-208 NOT ESTAB 0.05¢ €/ 12)
‘ 0.01~ 0.09

AC-228 NOT ESTAB 0.49¢ 1/ 12
0.49- 0.49

a.
b.

DOCKET NO.

IVA/0OMS/0HS-82/9

REPORTING PERIOD_1981

CONTROL NUMBER OF
LOCATION WITH HIGHEST ANNUAL MEAN LOCATIONS NONROUTINE
NAME MEAN (F)P MEAN (F) b REPORTED
DISTANCE AND DIRECTION __ RANGED RANGED BEASUREMENTES
TRM 496450 3e52¢ 4/ 4)
2.21- 5449
TRM 496,50 T.79¢ 4/ 4)
5-63' 12012
TRM 527.4%4 0e.28¢( 1/ 48) D.18¢ 1/ 4)
0.28~ 0.28 0.18- 0.18
TRM 496.50 0.16¢ 1/ 4) 0.14¢ 1/ 4)
Cela~ 0.14 0elb~ De14
TRM 496.50 0e32¢ 1/ 4) De27¢ 17 4)
0.32~ 0e32 0.27- 0.27
TRH 527.4 2e71¢ 48/ 4) 2.37¢ 4/ 4)
0.91~ 4,12 1.79- Jel4
TRM 496.50 1.25¢ LY4 4) CeS7( q/ 4)
' 0.42- 2.47 0.39- 0.75
TRM 496.50 0.,71¢ 4/ 4) 0.50¢ 4/ 4)
039~ 1.12 Ce36~ 077
TRM 496,50 0.13¢( 4/ 4q) 0.04¢ 2/ 4)
0.09~ 0.17 0.02- 0.06
TRM 527.4 0.05¢ 2/ 4) 0.02¢ 3/ 4)
0.04~ 0.06 0,01~ 0.02
TRM 496.50 0.49( 17/ 4) 0.18¢ 2/ 4)
0.49~ 0.49 De16- 0.20

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

Mean and range based upon detectable measurements only.

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

A
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TABLE 29
RADIOACTIVITY IN CLAM SHELL

PCI1/6 - 3.037 B@/G (DRY WEIGHT)

NAME OF FACILIVY_WATYS BAR_ DOCKET NO._TIVA/OMS/OHS-82/9
LOCATION OF FACILITY__RHEA _ IENNESSEE — REPORTING PERIGD_1981 _—
TYPE AND LOWER LIMIY ALL CONTROL NUMBEFR OF
TOTAL NUMBER OF INDICATOR LOCATIONS LOCATION W1Th HIGHEST ANNUAL_MEAN LOCATIONS NONROUTINE
OF ANALYSIS DETECTION 2 MEAN (F)P NEME MEAN (F)b MEAN (F) b REPORTED ~
__PERFGRHED (LLD) RANGE P _ DISYANCE AND DIRECTION RANGE_Db RANGE D MEASUREMENIS__
GROSS ALPHA 0.700 4 VALUES <LLD 0 VALUES <LLD :
4 ANALYSIS PERFORMECD
GROSS BETA 0.700 4428¢ 4/ 4) TRM 496.50 §.24¢ 4/ 4)
4 3.81- 4.58 3.81~- 4.58
GAMMA (GELI)
15 .
Co0-60 ’ 0.010 0.02¢ 107 12) TRM 496.5C 0.02¢ 3/ 4) 0.02¢ 3/ 3)
0.01~ 0.02 0.01~ 0.02 0.01- 0.03
€s-137 0,020 12 VALUES <LLD 0.C4a( 1/ 3
0.04- 2.04
K-40 NOT ESTAB 0.11¢ 11/ 12) TRM 518.0 G.14¢ 4/ 4) D.14¢( 2/ 3)
0.05~ 0.22 0.11- 0.16 0.13- 9.15%
B1-214 6.050 0.13¢ 11/ 12) TRM 51840 0.14¢ 4/ q) 0.111¢ 3/ 3)
' 607~ 8.18 . 0.10- 0.18 0.05~ 9.20
BI-212 0.100 0.21¢ 8/ 12) TRM 527.4 T Bl22¢ 2/ 4) J.23¢ 2/ )
0.15“ 0&3] ' 0-19' 0026 ' 0.20- 0-26
PB-214 0.050 0.14¢ 117 12) TRM 518.0 0.15¢ 4/ 4) G.14a¢ 37 3)
0.07- 0.21 : 0.12- 0.21 0.06- 0.28
pg-212 NOT ESTAB 6.10¢ 127 12) TRM 518.0 .11¢ 4/ 3) gel12¢ 3/ 3)
0.03- 0.18 6.08~- 0.18 0.03- 0.26
RA-226 0.050 0.13¢ 9/ 12) TRM S527.4 0.16¢ 2/ 4) 0.20¢( .1/ 3
0.09~ 0.18 0,14~ 0.18 0420~ 0.20
RA-224 NOT ESTAB 12 VALUES <LLD . 8.35¢ 1/ 3
0435~ 0.35
TL=-208 0.020 0.03¢ 9/ 12) TRM 3496.50 8.04( 3/ 4) 06.05¢ 2/ 3)
0.02- 0.06 0.02- 0.05 0.02~ 0.08
AC-228 0.060 0.18¢ 11/ 12) TRM 518.0 0.19¢ 4/ 4) 0.22¢ 2/ 3)
0.08~ 0.26 0.15- 0.26 0.08- 0.36
PA-234M NOT ESTAR 1.28¢ 1/ 12)  TRM 496.50 1.28¢ 1/ q) 3 VALUES <LLD
1.28- 1.28 1.28- 1.28
SR 89 5.000 5.21¢ 1/ 4) TRM 496.50 5.21¢ 1/ q)
q 5.21~ S.21 5e21- 5.21
SR 90 1.000 1.54¢ 3/ 4) TRM 496450 1.541¢ 3/ 4)
4 1.09- 1.97 1.69~ 1.97

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).
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Figure 10
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pCi/g, dry weight

2Ci/e, drv weight
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Qualitz Control

Department of Public Health Radiological Laboratory and the Eastern
Environmenta] Radiation Facility, Environmental Protection Agency,
Montgomery, Alabama. Samples of air, water, milk, fish, and soil collected
around nuclear plants are forwarded to these laboratories for analysis,

and results are exchanged for comparison.

Conclusions
z=trusions

Since WBN has not achieved Criticality, there has been no
contribution of radioactivity from the plant to the environment. The
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57

Quality Control

A quality control program has been established with the Tennessee
Department of Public Health Radiological Laboratory and the Eastern
Environmental Radiation Facility, Environmental Protection Agency,
Montgomery, Alabama. Samples of air, water, milk, fish, and soil collected
around 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 no
contribution of radioactivity from the plant to the environment. The
levels of radioactivity being reported in this document are due to
natural background radiation, fallout from nuclear weapons testing, or
other nuclear operations in the area.




