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ENVIRONMENTAL RADIOACTIVITY LEVELS

WATTS BAR NUCLEAR PLANT

1979

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 unit 1 is scheduled for May 1981.

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
manmade radioactivity in the environment near the plant site. This
report presents the results obtained from that program during 1979.

Field staffs in the Division of Occupational Health and Safety,
the Division of Water Resources, and the Division of Natural Resources
Services carried out the sampling program outlined in Tables 1 and 19.
Sampling locations are shown in Figures 2, 3, 4, and 5, and Table 2
describes the locations of the atmospheric and terrestrial monitoring
stations. All the radiochemical and instrumental analyses were conducted
in a central laboratory at Muscle Shoals, Alabama. Alpha and beta
analyses were performed on Beckman Low Beta II and Beckman Wide Beta II
low-background proportional counters. Two Nuclear Data Model 100 multi-
channel analyzer systems employing sodium iodide, NaI(T) detectors and
one Nuclear Data Model 4420 in conjunction with Germanium, Ge(Li),
detection systems were used to analyze the samples for specific gamma-~
emitting radionuclides. Samples of water, vegetation, air particulates,
food crops, and charcoal (specific analysis for '3'1) are routinely
counted with NaI(TQ) detection systems. If significant concentrations
of radioisotopes are identified, or if there is a reasonable expectation
of increased radioactivity levels (such as during periods of increased
- fallout), these samples are counted on the Ge(Li) system. Identification
of gamma-emitting radionuclides in all other types of samples is routinely
performed by analysis on the Ge(Li) system. A TVA fabricated beta—%amma
coincidence counting system is utilized for the determination of !3IT
concentration in milk.
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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, was used to solve multimatrix problems associated with
estimating the activities of the gamma-emitting nuclides analyzed by
NaI(T%). The data obtained by Ge(Li) detectors were resolved by the ND-
4420 software.

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 13
specific gamma-emitting radionuclides and radionuclide combinations*.
For these analyses, radionuclide combinations such as 103>106Ry and
_952r—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 produced radioisotopes, such as ’Be, “OK; 212gj, 214pq,
212py, 21lhpy  226Ra, ete. LLD's. for the analysis of the radionuclides
listed below* are given in Table 3B. LLD's for additional radionuclides
identified by Ge(Li) analysis were calculated for each analysis and
nominal values are listed in the appropriate data tables. In the
instance where an LLD has not been established, an LLD value of zero was
assumed. A notation in a table of " wvalues <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 Laboratory participates in the Environmental
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. Gamma spectral analyses
were performed on Nal detectors. The results received during calendar
year 1979 are shown in Table 4. The *30 limits are corrected for triplicate
determinations.

*The following radionuclides and radionuclide combinations are quantified
by the ALPHA-M least-squares computer code: 1L*l’lL*L‘Ce; 51Cr; 1311;
1035106y, 1340g, 137cg: 957r_Nb; 58Co; 5*Mn; 65Zn; 69Co; “0k; and
140Ba-LA.
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Table 1

ENVIRONMENTAL RADIOACTIVITY SAMPLING SCHEDULE

Air - Charcoal Rain- PaEiiZ{e Atmospheric’ , Well Public Aquaﬁic Life
Station Location Filter Filter water Fallout Moisture Soil Vegetation Milk Water Water and Sediment -
Site SSW W 1" 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 W M - M S
Decatur W W M M s
Goodfield W W M M S
Rockwood W W M ‘M S
Dayton W W M M BW S M
Farm L _ Q M M
Farm M Q M M
Control Farms Q M M ‘
Onsite Wells (6) M
Watts Bar Reservation M
C. F. Industries M

Chickamauga/Watts
Bar Reservoir

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

e f V L .



-

Table 2

W

Atmospheric and Terrestrial Monitoring Stations Locations
Watts Bar Nuclear Plant

PM

PM

PM

PM

PM

PM

RM

Sample Station

1

2

2

WB

WB

WB Smith Bend

WB Spring City, TN
WB

WB Ten Mile, TN
WB Decatur, TN

WB Goodfield, TN

WB Rockwood, TN
(Control)

WB Dayton, TN
(Control)

(Identical with RM - 2§,
Sequoyah Nuclear.Plant)

Farm L

Farm M

Farm S (Control)

Farm B (Control)

Farm C (Control)

Tentative Location,
Approximate Distance
and Direction from Plant

1/2 mile N (3/4 kilometers)

1/2 mile SSW (3/4 kilometers)

3-1/2 miles SW (5-1/2 kilometers)

7 miles NW (11-1/4 kilometers)
11-1/2 miles NNE (18-1/2 kilometers)
7-3/4 miles NE (12-1/2 kilometers)
6-1/4 miles S (10 kilometers)

9 miles SSW (14-1/2 kilometers)
17-1/4 miles NNE (27-3/4 kilometers)

15 miles SW (24-~1/4 kilometers)

1-1/2 miles SSW (2 kilometers)
3-3/4 miles ESE (6 kilometers)
19-1/2 miles SW (31-1/3 kilometers)
15 miles E (24-1/4 kilometers)

16 miles SSW (25-3/4 kilometers)



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® wCi/km® pCi/l  pCi/g, dry pCi/g, dry pCi/g, dry pCi/g, dry pCi/kg, wet 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
131y 0.01 0.5
89gr 0.005 10 0.25 1.5 0.5 5.0 40 10
90gp 0.001 2 0.05 0.3 0.1 1.0

8 2

*A1l 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
way 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=3.7x 10-2 Bq; 1 mCi = 3.7 x 107 Bq.

"
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11,1 bce

b
14bce

Slcr
1311

103)105Ru

lOGRu
13'4CS
137CS
357r~Nb
QSZr
SSNb
SBCO
S“Mn
SSZn
SCCO
bOK
140pa-La
IMOBa
1~oLa

*The NaI(T1) LLD values are calculated by the
These LLD values are expecte
represent the LLD values achievable on a given sam

533-40 (1971).

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

Table 3

B.

Gamma Analyses

NOMINAL LOWER LIMIT OF DETECTION (LLD)

Air water Vegetation
particulates and milk and grain

pCi/m? pCi/l pCi/g, dry

Nal* Ge(Li)** Nal Ge(Li) Nal Ge(Li)
0.03 38 0.55

0.02 33 0.22

0.07 0.03 60 44 1.10 0.47

0.01 0.01 15 8 0.35 0.09
0.04 40 0.65

0.03 40 0.51

0.01 0.02 10 26 0.20 0.33

0.01 0.01 10 5 0.20 0.06
0.01 10 0.20

0.01 10 0.11

0.01 5 0.05

0.02 0.01 15 5 0.23 0.05

0.02 0.01 10 5 0.20 0.05

0.02 0.01 15 g 0.25 0.11

0.01 0.01 10 5 0.17 0.06
0.10 150 2.50
0.02 15 0.68

0.02 25 0.34

0.01 - 7 0.08

are counted in a l-pint container as dry weight.

fish. Meat and poultry are counted in a l-pint container as dry weight,
Air particulates are counted in a well crystal.

70%Z. Average dry weight is 250 grams.

analyzer and either a 4" x 4" solid or 4"
the least-squares computer program ALPHA-M.

**The Ge(L1i) LLb values are calcula

ted by the method developed by Pasternack and Harley
These figures

ple.

The average dry weight is 120 grams for vegetat
then corrected to wet we
The counting system consists of a multichannel

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

0.07

0.02

x 5" well NaI(T1) crystal.
The assumption is made that all samples are analyzed within one

to vary depending on the activities of the components in the samples.
Water is counted in either a 0.5-L or 3.5-L Marinelli beaker.
Marinelli beaker as dry weight.

dishes centered on the detector endcap.
The counting time is normally 8 hours.
assumption is made that all samples are analyzed within o
Conversion factor: i

detector.

The average dry weight is 400-500 grams.
The counting system consists of a ND-

1 pci = 3.7 x 107% Bq.

Solid samples such as soil,
Air filters and very small vo
4420 multichannel analyzer and either a 25%, 14%, 16%,

Fish
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

0.07

0.02

method developed by Pasternack and Har
d to vary depending on the activities of the components in
Water is counted in a 3.5-L Marinelli beaker.

Clam flesh Foods, tomatoes Meat and
and plankton Clam shells potatoes, etc.) poultry
pCi/g, dry pCi/g, dry pCi/ kg, wet pCi/ kg, we:
Nal Ge(Li) Nal Ge(Li) Nal Ge(Li) Nal Ge(Li}
0.35 38 90
0.35 0.06 33 4C
0.56 0.60 0.10 60 44 200 90
0.07 0.20 0.02 15 8 50 20
0.45 40 150
0.74 0.11 40 9C
0.48 0.12 0.08 10 26 40 50
0.08 0.12 0.02 10 5 40 135
0.12 10 40
0.15 0.03 10 20
0.07 0.01 5 15
0.07 0.20 0.01 15 5 55 15
0.08 0.15 0.01 10 5 40 15
0.17 0.23 0.02 15 9 70 20
0.08 0.11 0.01 10 5 30 15
0.90 150 400
0.15 15 50
0.30 0.07 25 50
0.10 0.02 7 15

ley as described in HASL-300 aud Nucl. Instr. Methods 91,

the samples.

Thege figures do not
Vegetation, fish, soil, and sediment

ion and 400-500 grams for soil sediment and
ight using an average moisture content of

The counting time is 4000 seconds.

All calculations are performed by

as described in HASL-300.
do not represent the LLD values achievable on given samples.
sediment, and clam shells are counted in a 0.5-L
lume samples are counted in petrie

week of the collection date.

These LLD values are expected

All spectral analysis is performed using the software provided with the ND-4420.

ne week of the collection date.

or 292 Ge(Li)
The



Results Obtained in Interlaboratory Comparison Program

Table

4

A. Air Filter (pCi/filter)
Gross Alpha Gross Beta Strontium=90 Cesiﬁm—137
EPA value TVA EPA value TVA EPA value TVA EPA value TVA
Date (x30) Avg. (x30) Avg. (x30) Avg. ‘(£30) Avg.
1/79 59 4 18 £ 9 20 6 £ 2.7 6 6 £ 9 7
3/79 14 £ 9 14 63 £ 9 64 21 = 2.7 17 21 + 9 18
6/79 9 £ 9 9 30 £ 9 31 10 = 2.7 9 10 £ 9 9
10/79 10 £ 9 10 31 + 9 33 10 ¢ 2.7 10 12 £ 9 11
B. Water (pCi/l)
Gross Alpha Gross Beta Strontium—-89 Strontium-90 Tritium - Todine-131%
EPA value TVA EPA value TVA EPA value TVA EPA value TVA EPA value TVA EPA value TVA
Date (£30) Avg. (+30) Avg. (£30) Avg. (£30) Avg. (x30) Avg. (£30) Avg.
11/78 11 £ 9 12 26 = 9 27
12/78 2030400 2100
1/79 6 £ 9 7 16 + 9 17 14 = 9 14 6 £ 2.7 6 ‘
2/79 1280570 1260
3/79 10 £ 9 10 16 + 9 18
4779 2270+400 2270 40 = 40
5/79 18 £ 9 15 22 + 9 22 23 + 9 24 30 £ 2.7 26
6/79 15401580 1590
7/79 9 £ 9 11 12 + 9 13
8/79 v 1480580 1300 26 * 26
9/79 5+9 8 40 + 9 43 3+9 4 28 + 2.7 25
10/79 1560640 1400
*Specific analysis for 1317 to test the procedures used for the analysis of }311 in milk.
ks ’ . I3 N




Table 4 (Contd)
Results Obtained in Interlaboratory Comparison Program

C. Gamma-Emitting Radionuclides in Water (pCi/1)

D. Tritium in Urine (pCi/1l)

Date EPA value (£30) TVA avg.

12/78 2,150 + 400 2330
3/79 3,300 + 600 2350
6/79 1,610 + 580 1590
9/79 13,200 = 710 13350

51y 600, 657 106R, 1340 137¢g
EPA value TVA EPA value TVA EPA value TVA EPA value TVA EPA value TVA EPA value TVA
Date (£30) Avg. (£30) Avg. (£30) Avg. (£30) Avg. (£30) Avg. (x30) Avg.
10/78 - 117 = 10 . 150 .23 29 24 82 + 9 78 46 = 9 42 25 + 9 29 125 + 10 120 -
- 2/79 0 9 0 9+ 9 9 21 £ 9 25 09 0 6 9 6 12+ 9 12
6/79 0+ 9 0 47 £ 9 48 09 0 0+9 0 71 £ 9 72 0+ 9 0
10/79 113 + 10 108 6 =9 7 0=*9 0 0+*9 0 7+9 9 11+ 9 11
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Table 4 (Contd)
Results Obtained in Interlaboratory Comparison Program

E. Milk (pCi/1)

89g, 90g, 1311 13704 140p, » ' bOop

EPA value TVA EPA value TVA EPA value TVA EPA value TVA EPA value TVA EPA value TVA

Date (£30) Avg. (£30) Avg. (£30) Avg. : (+x30) Avg. (£30) Avg. (£30) Avg.

1/79 33 = 9 33 19 * 2.7 21 105 * 10 110 49 ¥ 9 48 0to 2 1560%135 1520

4/79 38 * 9 38 54 £ 5,2 61 96 * 9 95 154 * 14 150 09 0 1560%135 1450

7/79 59 5 11 £ 2.7 13 17 £ 9 21 12 + 9 11 0 %9 0 1630145 1570

10/79 25 ¥ 9 25 17 * 3.5 22 637 * 55 636 49 £ 9 45 0 *9 0 1470%125 1490

F. Food (pCi/kg wet weight)

3/79 48 t 9 53 22 * 2.7 27 90 + 9 91 74 * 9 73 0 £9 0 2700%235 2810

7/79 8 *9 12 3 1.1 7 18 £ 9 16 33 9 35 09 0 2650%225 3000
11/79 Results not received at this 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 4.

At each monitor, air is continuously pulled through a Hollings-
worth and Vose HV-70 particulate 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 contin-
uous 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. Thermoluminescent dosimeters are used to record gamma
radiation levels at each remote and perimeter station.

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 stationm. '

Air filters are collected weekly and analyzed for gross beta
activity. During this period, five samples were not obtained because of
equipment malfunction, two samples were not obtained because of severe
weather, and two samples were lost during strontium analysis. No analyses
are performed until 3 days after sample collection. The samples are
composited monthly for analysis of specific gamma-emitting radionuclides
and quarterly for 898r, 905y analysis. The results are presented in
Table 6.

With reference to Table 5, which contains the maximum per-
missible concentrations (MPC) recommended by 10 CFR 20 for nonoccupa-

tional exposure, it is seen that the maximum beta concentration is 0.05
percent MPC,.

Rainwater is collected and analyzed for specific gamma-emitting
isotopes, and radiostrontium. A gamma scan is performed on a 3,5-liter
monthly sample. The strontium isotopes are separated chemically and
counted in a low background system. The results are shown in Table 7.
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The gummed acetate that is used to collect heavy particle
fallout is changed monthly. During this period, one sample was damaged
to the extent that insufficient material remained for analysis. The
sample is ashed and counted for gross beta activity. The results are
given in Table 8.

Charcoal filters are collected and analyzed for radioiodine.
During this period, two samples were lost, six were not obtained because
of equipment malfunction, and two were not obtained because of severe
weather. The filter is counted in a single channel analyzer system.
The data are shown in Table 9, where the highest value reported is 0.06
percent MPC for 1317,

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, where the highest value
reported is 0.006 percent MPC for M in air. In this reporting period,
insufficient material for analysis was available in three samples, flow
data was unavailable for two samples, and eleven samples were not collected
because of equipment malfunction.



Figure 2
ATMOSPHERIC AND RockwoR
TERRESTRIAL MONITORING NETWORK '
NOTE: THE FOLLOWING SAMPLES ARE COLLECTED
FROM EACH STATION: ) RM-IWB @&
AIR PARTICULATES RA]NWATER
RADIOIODINE SOIL :

" HEAVY PARTICLE FALLOUT

SPRING CITY

5 MILES

@ @oecaTur

PM-5 WB

DAY TON

15 MILES

(®»—LocaL
D —- PERIMETER

i!— REMOTE

SCALE

0 5
[~ |
MILES

(1 mile - 1.6 kilometers)



Figure 3

Q}, :I: DECATUR

LOCAL MONITORS
WATTS BAR
NUCLEAR PLANT

AIR MONITOR
TLD STATION
WELL

DAIRY FARM

SCALE .
o Qa5 O 10
e e—— p————— D)

MILES

(1 mile =

1.6 kilometers)




@0

X
BLM-1w8

WATTS BAR NUCLEAR PLANT
SITE MONITORING STATIONS

T\

TENNESSEE RIVER

LEGEND
@ ATMOSPHERIC 8 TERRESTRIAL
MONITORS

@ TLDO STATIONS

A werLLs
— . —. PLANT BOUNDARY
ROADS
X MET. TOWER

t 2an3TJg

61



16

Alpha
Nonvolatile beta
Tritium
13704
1035106p,
Thbeg

955 95N
140p, 1407,
1317

6571

54Mn

6 OCO

895,

90g,

Sley

1340

58C0

Table 5

MAXIMUM PERMISSABLE CONCENTRATIONS

FOR NONOCCUPATIONAL EXPOSURE

MPC
In Water In Air
pCi/1*% pCi/m**

30

3,000 100
3,000,000 200,000
20,000 500
10,000 200
10,000 200
60,000 1,000
20,006 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

*] pCi = 3.7 x 10

z Bq.




(8 « -« s
TABLE 6
RADICACTIVITY IN AIR FILTER
PCI/M(3) = 0,037 BQs@ (D)
NAME CF FACILITY_WATIS oaR DOCKET NO. RH-80-8-WB]
LOCATICN OF FACILITY__RHEA TENNESSEE REPORTING PERIOD_1975
TYPE AND LOWER LIMIT ALL CONTROL - NUMBER OF
TOTAL NUMBER Cf INDICATOR LOCATIONS LOCATION wITH hIGREST ANNUAL MEAN LOCATIONS NONROUT INE
OF ANALYSIS DETECTICAN? MEAN (F) NAME MEAN (F) ° MEAN (FP REPORTED
__PERFORMED (LLD) RANGE DISTANCE AND DIRECTION __ _RANGEP RANGE P MEASUREMENTS
GROSS. BETA 0.010 0.03( 4047 409} PM3 CEDINE BIBLE 0.C3( 48/ 49) 0.03( 85/ 104)
513 0,01~ 0.05 CAMP 11.5 M, NNE = 0.01- 0.05 0.01- 0.05
GAMMA (NAT) : ‘ _
: 113 : i
CE~181s104 0.030 0.03( 3/ &8) PM4 TEN MILE 0.041 1/ 9 0.03¢( 1/ 25)
0.03- 0.04 7.75 MILES NE 0.04- 0.06 0,03~ 0.03
BA-140+LA-1640 0.020 0.02( 1/ &8)  PM2 SPRING CITY 0.02¢( i/ 10 25 VALUES <LLD
0.02- 0.02 7.0 MILES W 0,02~ 0.02 _
1-131 0.010 0.02( 10/ 8&8) PMI PETTY FARM 0.03( 2/ 10 0,01 ¢( 3/ 2%
0.01- 6.05 3.75 MILES wSw 0.02~- 0.05 0.01~. 0.02
BE-7 NOT ESTAR 0.09¢( 877 88) PM& GOODFIELD 0.11¢ 11/ 1) 0.09( 22/ 2%
g.02- 0.1€ 9.0 MILES SSw 0.07- 0.15 0.04=- 0.16
GAMMA (GELI) :
17 _
K=40 _ NOT ESTAB 0.14( &/ 16) PMl PETTY FARM G.32¢ WA} 1 VALUES <LLD
_ 0,08~ 0.32 3.75 MILES WSw 0.32- 0.32
BI-214 0.020 6.03( S/ 16) P13 CEDINE BIBLE 0.06( i/ L 1 VALUES <LLD
0.02- 0.06 CAMP 11.5 M. NNE 0.06~- 0.06 )
PB-214 0.020 0.03( &4/ 16) PM3 CEDINE BIBLE 0.05¢ i/ L VALUES <LLD
0.02- 0.05 CAMP 11.5 M. NNE 0,05~ 0.0S .
PB=212 NOT ESTAB 0.01( 1/ 16) PM3 CEDINE HIBLE 0.01¢ 1/ 1 VALUES <LLD
6.01- 0.01 CAMP 11.5 M, NNE 0.01- 0.01 _
BE-7 0.050 0.08( 137/ 16) PMl PETTY FARM 0.06¢ YA} I VALUES <LLD
0.07- 0.10 3.75 MILES WSw 0,08~ 0.08
TL=208 NOT ESTAR 0.00( 1/ 16) PM& TEN MILE 0.00¢( 1/ &) 1 VALUES <LLD
0.00- 0.00 7.75 MILES NE 0.00- 0.00
ac-228 NOT ESTag 1€ VALUES <LLD : 0.02¢ i/ D
0.02- 0.02
SK 89 0.005 30 VALUES <LLD 8 VALUES <LLD
38 ANALYSIS PERFORMED A
Sk 90 " 0.001 0.00( 1/ 30) PM3 CEDINE BISLE 0.00¢( 1/ @) 0.00( 27/ 8)
38 " p.00- 0.00 CAMP 11¢5 M. NNE 0.00- 0.00 0.00- 0.00

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).

i



TYPE AND
TOTAL NUMBER
OF BNALYSIS

~-EERFCRMED
GAMMA (NAT)

117
BA~140+LA~140
1-131
BE~7

GaMMA (GELD)
13
K=40
‘BI-214
PR-214
PB-212
BE=T
Sk 89 ,
130
SR 90
: 130

NAmE OF FAaCILITY_#e7¥5 rcak

LOCATION CF FACILITY__ZkES

LOWwER LIMIT

CF

DETECTION
N W o ) R

15.000
15.000

NOT ESTag

 NOT ESTAR

NOT ESTAS
NOT ESTAS

NOT ESTAR

NOT ESTaR

10.000

2.000

FasLe 7
waNTACHIVITY i ZAlnasTER

“Cl/7L = d.u3d!l evirse

TEANESSEE

Al
INOICAaTOR LGCATIOnD
M An (F)

HANGE

18.60¢( 17 951

léd.60~ 17 en0
33.16( 5/ S&1}
16,40~ 45,00
40,69 44y 55}
cel8= 729
EZ4861 4/ 3)
40,01~ 97.30
20.561( 57 )
2,39~ 37.50
13,62¢ 4s )
Lol 2Zel%
23.651( 27 3)
12.53~ 31.34

8 VALUES <LLD

164 VALUES <LLD
ANBALYSIS PLRFCRHAED
104 VALUES <iLib
ANALYSIS PERFURMED

DOCKETY NG._RH-80-8-wB1

REPORTING PERIOO_1379

8T

CONTROL
LuCnTlan eIl niGnEST AANUAL_MEAN ___ LOCATIONS
fAME wEAN (F1D MEAN ()
LdSTanCh sny DIRECTION _ _HANGED RANGE

paMe GUGOF TELD 18.60¢ 17 12)

Ge0O MILES 55w 18.,€0- 18.60
PMZ SPRING CITY 41.40¢ 17 13)
7e0 MILES iv# 41le40- 4leel
PM6e BO0DFIELD S3.€1¢ 17 12}
G} MILES 535« e Zn~ 12.20

Y5 CECATUR

£.25 MILES S
PME GOODF IELD
Se) MILES 5Sw
Pme GOODFIELD
Getd MILES 5SSw
FME UZCATUK

6.25 MILES §

S7.30¢ 1/ 3
S$7.,320~ $7.30°
29.63( 1/ 1)
28,63~ £9.63
15.€8¢ 1/ 1)
15.€8~ 19.68
23.€9¢ e/ 3
15.53~ 31.84

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

b. Mean and range based upon detectable measurements ounly.
parentheses (F).

22 VALUES <LLO

16.50¢ ir 22}
16.50- 16.5¢
37.03¢ 107 22)
14.40- 60.30

152.95( . 2/ .- 4)
149,90~ - 156,00
¥0.72( 17 4
10.72- 10.72
4 VALUES <LLD

4 VALUES <LLD

495,01 ¢ 1/ &)
49,01~ 49,01

. 26 VALUES <LLD

26 VALUES <LLD

NUMBER OF
NONRQUT INE
REPORTED

MENT

Fraction of detectable measurements of specified locations is indicated in



TasLe 8

~apgiJACTIVITY [* HEAVY CARTICLE FaLLouUT

wCI/AM(2) = 3100000000 SQ/KY (&) _
NAME OF FACILITY waTT> zik ' DOCKET NU._RH-B80-8-wB]
LOCATICON OF FAaCILITY__RrEA TENNESSEE REPORTING PERIOCD_1979
TYPE AND  LOWEK LIMIT ALL _ CONTROL NUMBER OF
TOTAL NUMBER OF INDICATOR LUCATICNS LOCATION wiid HAIGREST ANNUAL MEAN LOCATIONS NONROUT INE
OF ANALYSIS DETECTICA 2 MEAN (F) D _ HAME “EAN (F) P MEAN (F)P REPORTED
_PERFOFMED —SLLCy Rarigr P uISIANCE ang DIRECTION RANGED RANGED - MENTS
GROSS EBETA 0.050 Ge230 S9/ 103) LMZ M. ~5SP GATE 0.647C 13/ 13) 0.17¢ 26/ 26)
129 0.05- 1.3€ 0.3 MILES = GelS~ 1.36 0.07- 0.36

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. locatioms is ind!.’cz_xted in
parentheses (F). : ) AR

6t




TagLE 9

RAUTOACTIVITY In CraRCOAL FILTERS

BCI/M{3) = €037 Ba/M(3)
NAME OF FACLLITY_«aTTS =AR DOCKET NO. RH-BQ-E-HB)
LOCATION OF FACILITY REEA TENNESSEE REPORTING PERIOD_1979
TYPE AND LOWER LIMIT aLL ' : o CONTROL
TOTAL NUMBER OF INDICATOR LOCATIONS LuCallln wlii HIGHEST AANUAL MEAN 5 LOCATIOﬁ?
UF ANALYSIS DETECTICNi  MEAN (F) NAWE ME AN (i) MEAN (g)
__PERFORMED (LLD) _ RhNGEb DISTAKRCE AND DIRECTION RANGE RANGE
IUDINE IN AIR C.010 0.02( &R/ 407) pM2 SPRING CITY 0.02¢ 12/ 52) g0.02¢ 227/ 103)
510 D.01- Do 1S 7.0 MILES Nw 0.01- 0.05 0496

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

b. Mean and range based upon detectable measurements
parentheses (F).

only.

0,01~

NUMBER GF
NONROUTINE
REPORTED

M 3

Fraction of detectable measurements of specified locations is indicated in



TagLE 10
RADIGCACTIVITY IN ATMOSPHRERIC MGISTukE
PCI/ML2) - 0.037 BGsv(3)

NAME OF FACILITY_walT5 gaR

DOCKET NO._RH-80-2-wB)

LOCATION OF FACILITY__RPEA TENNESSEE REPORTING PERIOD_1979
TYPE AND LOWER LIMIT aty ' ' CONTROL NUMBER OF
TOTAL NUMBER CF INDICATOR LOCATIGNS LOCATION wilH _HIGHEST ANNUAL_MEAN LOCATIONS NONROUT INE
GF ANALYSIS DETECTION? vEal (F) NAME MEAN (F) MEAN (F REPORTED
__PERFQRMED wLpy RANGE DISTANCE AND DIRECIION _RANGE - RANGE MEASUREMENTS
TKITIUM NOT ESTaR Z.86( 35/ 40) LMl ENV DATA STa Z.8T( 21/ 23 2.00C( 227 22)
62 6,00~ 13.00 0.5 MILES SSw 0.00- 13.00 0.00-

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

Fraction of detectable measurements of

5.00

specified locations is indicated in
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Terrestrial Monitoring

Milk

Milk was collected from two farms within a 10-mile radius of
the plant (see Figure 3), and from one control farm. Also, sampling was
initiated at two additional control farms in June. Raw milk was analyzed
monthly for 1317, gamma-emitting isotopes, and for radiostrontium.

Three samples were unavailable during this reporting period. The results
are shown in Table 11.

Vegetation

Vegetation samples were collected three times during the
reporting period from the farms from which milk was collected and analyzed
for gamma-emitting radionuclides and strontium-89,90 content. 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. 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 and gross beta activity, gama-emitting radionuclides, and
for strontium-89 and -90. The results are given in Table 13.

Ground Water

Well water was obtained monthly from the dairy farms from
which milk was sampled and from six onsite wells, During this period
three samples were not taken because the sampling stations were inaccessible.
All samples were analyzed for gamma-emitting radionuclide and a quarterly
composite was analyzed for tritium. The results are shown in Table 1l4.

Public Water

Potable water supplies taken from the Tennessee River in the
vicinity of Watts Bar Nuclear Plant were sampled and analyzed for gross
beta, gamma-emitting radionuclides, 89’9OSr, and tritium. The results,

- shown in Table 15, indicate that the maximum beta concentration is 0.26
percent MPC.

Environmental Gamma Radiation Levels

Thermoluminescent dosimeters (TLD's) are placed at ten stations
around the plant near the site boundary (see Figures 3 and 4) and at the
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perimeter and remote monitors to determine the gamma exposure rates at
these locations. The TLD's are changed every 3 months. The quarterly
gamma radiation levels determined from these TLD's are given in Table
16. It should be noted that, even though the plant has not achieved
criticality, the average radiation levels onsite are generally 0-5
mR/quarter higher than the levels offsite. This may be .attributable to
natural variations in environmental radiation levels, earth moving
activities onsite, the mass of concrete employed in the construction of
the plant, or other influences.

Beef, Poultry, and Food Crops

Food crops and poultry raised in the vicinity of Watts Bar
Nuclear Plant are sampled annually as they become available during the
growing season. During this sampling period, samples of poultry, corn,
green beans, potatoes, and tomatoes were collected and analyzed for
" specific gamma-emitting radionuclides. The results are given in Tables
17 and 18. No sample of corn was taken from a control location.




NAME OF FaCILITY wATTS =ak

Tamee 11
RADTUACHEVITY In MILE
PCI/L = Ueu3l =C/L

COCKET NO. RH-80=E~wB1

LOCATION OF FaCILITY__RHEA TENNESSEE REPORTING PERIOD_)1979
TYPE AND LOWER LIMIT ALL ’ CONTROL
TOTAL NUMBER GF INCICATUR LOCATIunS LOCETI0n wlfn HIGHREST ABMNUAL MEARN LOCATIONS
OF ANALYSIS pETECTICN 2 MEan (F) P NAME MEAN (F)P MEAN (F)b
PERFQRMED WiD)_ RANGE UISTANCE aNU_DIRECTLON RANGED RANGED
GAMMA (NAT) '
52 A :
€S-137 10.000 10.70( 2/ 25)  MULLINS FAxM 16.704 27 13 27 VALUES. <LLD
1€.Su-  10.50 3,75 MILES E£SE 10.50- 10.90 A
K=40 150.000 1E81.13L 257 2%5) LAYMAN F ke 1313.29¢ 12/ 12) 1269.08( 21/ 27
: 1111.50- 1453.30 1.5 MILES SSw - 1112.30- 1428.30 1052.10~ 1467.60
IODINE IN MILK 0.500 25 VALUES <LiD 27 VALUES <LLD
s2 ANALYSIS PERFGRMED. ’ -
Sk 89 10.000 25 VALUES <LLb 27 VALUES <tLLD
52 ANALYSIS PERFORMED ' : -
SK 90 2.000 44190 247 25} MULLINS FarM 4,70( 137 13 4.,45( 217 21
se 2.25- 7.11 3,75 MILES ESE 2426~ 6.68

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

b. Mean and range based upon

parentheses (F).

detectable measurements only.

Fraction of detectable measureme

2.69- 8,32

NUMBER OF
"NONROUT INE
REPORTED
REM

ats of specified locations is indicated in




LOCATION OF FACILITY

TYPE AND
TOTAL NUMBER
OF ANALYSIS

—PEBFORMED

GAMMA (GELI)

18

CE~144
C$-137
K~40
Bl=214
PB=214
FB-212
BE-7
1L-208
AC-228
SR 89

Sk 90
18

NAME OF FACILITY_wATTS BAR

LOWER LIMIT

DETECTION?

OF

TABLE 12

RADIOACTIVITY IN VEGEYATION

PCI/G = 04037 3Q/6

(ORY wEIGHT)

RHEA

ALL

INDICATOR LOCﬁJIONS

MEAN (

LDy o BANGE .

NOT

NOT
NOT
NOT
NOT

NOT

0.220
0.060
ESTAB
0.100
ESTAB
ESTAB
ESTAB
ESTAB
ESTAB
0.250
0,050

1.07¢ 2/ 9)
1.06~ 1.07

0.27¢ e/ 9)
0.27-

16.02( s/ 9

5¢19= 26.91
0.27C . 87 .9

0.12- 0.63
0.20¢ 8/ 9)
0013' 0.27
0.121 6/ 9)
0.04-~ 0.24

8.65( 8/ 9
3.31- 23.2¢
0.07¢ 3/ 9
0,03~ 0.11
9 VALUES <LLD

S VALUES <LLD

ANALYSIS PERFORMED

0.24( 9/ 9}
0.16- 0.47

TENNESSEE

" NANE

QISTANCE AND DIRECTAQN _ RANGED

PM1 PETTY FARM
3,75 MILES wSw
MULLINS FARM
3.75 MILES ESE
LAYMAN FARM
1.5 MILES SSw
LAYMAN FARM
1.5 MILES SSw
LAYMAN FARM
1.5 MILES SSW
LAYMAN FARM
1.5 MILES SSw
PM1 PETTY FARM
3.75 MILES wSw
LAYMAN FARM
1.5 MILES SSw

"MULLINS FARM
3.75 MILES ESE

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

b. Mean and range based upon detectable measurements only.

parentheses (F).

1.07¢
1.07~
G.27¢
Go T~
17.55¢(
8.11-
0.53¢(
0.‘“-
0.24¢
0.21-
0.19¢

0.30¢
0.18-

MEAN (F)

3/ 3
26.91
-V}
0.63
r-44 H
0.27

8.24
/ 3)
23.26
1/ 3}

0.11

s 3)
0e47

DOCKET NO._RH~80-5-4B]

9 VALUES <LLO

0.10¢ s )
010~ 0.10

2554 ( 1/ 9)

6.’2' 36011
0461 6/ 9)
0516- 0,89
0.29( - 6/ )
Qel- 0.50

Ge.la¢ &/ 9)
0-02-
6.64( T/ 9)
1.98-
9 VALUES <LLD

0.54( 1/ 9)
0.54~  0.54
9 VALUES <LLD

0.19C 8/ 9
°¢13‘ 0.27

REPORTING PERIOD_191%
CONTROL NUMBER OF
LOCATIONS NONROUT INE

MEAN (F)b REPORTED :

BANGE® = MEASUREMENTS

Fraction of detectable measurements of specified locations is indicated in

%



NAME OF FACILITY_wATTS BAR

LOCATION OF FACILITY

TYPE AND LOWER LIMIT
10TaL NUMBER cF
OF ANALYSIS DETECTICMN

—__PERFORMED e

GROSS BETA ‘ 0.700

20

GAMMA (GELI)

20
CE-144 0.0€0
€S-137 0.020
K=640 " 0.250
BI-214 0.050
B8I-212 0.100
PB=-214 0.050
pPB=212 NOT ESTAB
RA-226 0.050
RA=223 NOT ESTAB
BE-7 0.160
TL-208 0.020
AC~-228 0.060
PA-234M. NOT ESTAB
PA-228 NOT ESTAR
SR 89 1.500

_ 20
SR 99 0.300

20

RHEA

ALL
INDICATOR LOC%JIONS

MEAN (F)
RANGE

35,38( 16/ 16)

20.37- 56.21

16 VALUES <LLD

0.62( 15/ 16)

0.12- 1.49
8.69¢( 16/ 16)
3.55- 18.19
0.91¢ 16/ 16)
0.70- 1.12
0.70( 167 16)
0.51~ 0.93
0.94C 16/ 16)
0.75~ 1.13
1.05( 16/ 16}
0,66~ 1.50
0.91C 167 16)
0070' 1012
0.35¢ /s 1e6)
0.27’ Oo“l »
0e24¢ 17 16)
0.2‘9‘ 0.2‘0
0.38¢( 16/ 16)
0.28- 0.‘9
1.13¢C 16/ 16)
0.80- 1.48

16 VALUES <LLD

0.04¢ 27 16}
0.03- 0.04
16 VALUES <LLD
ANALYSIS PERFORMED
0.36¢ 6/ 16)
0.30- 0.42

L} . ‘ [ 3
TABLE 13
RADIOACTIVITY IN SCIL
PCI/G - 0.037 3G/G (DRY wEIGKT)
DOCKET NO._RH-80-8-wB]
TENNESSEE REPORTING PERICD_J919
CONTROL NUMBER OF
LQ;AIIQN_Jllr_ﬁlﬁﬂESI_AﬁNUAL.rﬁauI___ LOCATIONS NONROUT INE
NAME ME AN éf ME AN éf) REPQRTED
DISTANCE AND DIRECTIQN __RANG BANG MEASUREMENTS_ ¥
LMl ENV DATA STA 53.26¢ 2/ 2} 22,44 &/ a)
0.5 MILES SSw 47.30- 59,21 17.60-

PM5 DECATUR 1.18¢ 27 2)

6.25 MILES S 0,81~ 1.49
LM1 ENV DATA STA 1€.80( ¥4 2)
0.5 MILES SSw 15.40~ 18.19
PM] PETTY FARM l.07¢ e/ 2)
3.75 MILES wSw .02~ 1.12
LM]1 ENV DATA STA 0.85¢ ri4 2)
0.5 MILES SSw 0.79-~ 0.91
PM] PETTY FARM 1e13¢ 2/ 2)
3.75 MILES wWSW le13~ 1.13
LM1 ENV DATA STaA 1.24( 2/ 2)
0.5 MILES SSw l1.18~- 1.30
PM]1 PETTY FARM 1.07¢ e/ 2)
3.75 MILES WSW 1.02~ 1.12
LM1 ENV DATA STa 0e4lt 1/ 2)
0.5 MILES SSw 0,41~ 0.41
PM3 CEDINE BISALE 0.241 1/ 2)
CAMP 11.5 M. NNE Q.24- 0.24
LM1 ENV DATA STa 0e47( -4 2)
LMl ENV DATA STa 1.42¢ e/ 2)
0.5 MILES SSw 1.48

1035'

0.04¢( 1/ 2}
0,064~ 0.04

LM1 ENV DATA STA
0.5 MILES SSw

0e4l( 2/ 2)
.39~ 0.42

PM2 SPRING CITY
7.0 MILES Nw

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

b. Mean and range based upon detectable measurements only.

parentheses (F).

33.09

g.10¢ r-¥4 &)

0.10~ 0,10
0.27¢ L ¥4 6)
0.12~ 0.36

3.62¢ 4/ 4)
2449~
0.88( 4/ &)

0065- 1030
0.46( 4/ 4}
036~ 0.70

0.89¢( 4/ 4)
0,66~

0.66¢ 4/ 4)

0.51~

0.88( by &)
" 0465~ 1.30

4 VALUES <LLD

0.211¢ 1/ 4)

0.21- 0021
0,231 4/ 4)
0.18' 0.33
0.67( 4/ 4)
0.51- 0.91
4,31¢ 1/ 4)
4,31~ 4,31

4 VALUES «<LLD
4 VALUES <LLD
"4 VALUES <LLD

Fraction of detectable measurements of specified locations is indicated in



Ta=ps

“aL [ OaCT{vITY

In.wElL waTES

FCI/L = Jewudl ma/b
NAME CF FACILITY_ #2173 sk L
LOCATION OF FACILITY Rrgéd TeENNESSEE
TYRE AND LOwER L Iv]T At
TOTAL NUMBER CF INDICaTOm LuCaAl[UnS  LCCATIUN wlle ~[GrREST ANNUAL MEAN
UF ANALYSIS DETECTILA® MEARN (£} NamE MEAN {F)D
~-PERFORMED N § 15 2.0 S, RanpE®_ LISIANCE aww UI-ECTION ____wANGED
CaMMa  (NAT)
109 71 vALLES <Lt D
ANALYSIS PERFORMEL
CaMMA (GEL L)
5
K=40 NOT E5Ta= ' 72,02 ¢ es «} - 2N wELL ¥4 S4e€TH( 1 ¥4 1)
88,37~ S4407 ONSITE NNw G467~ G4.67
sl~214 NOT ESTAR 38,65 ¢( 2/ %) wtiiv - wELL #a T0.11¢ ¥4 1)
: Tely- Thald ONSTTE Teivw 70,11~ 70411
FB=214 NOT gSTac 40,65 ( i/ @) wEN  WELL ®a 40.65( 1/ 1)
4069~ 4040 GNSITE Nivw 40Q0.6G~ 4G .69
PB~21¢ NOT ESTaR ) 1€,20¢ 2/ 4) weEN  WELL A4 21.18¢( 17 1)
11.21- 2la18 ONSITE NNw 21.18~- Z21.18
TRITIUM . 330.000 341.00¢( 1/ 23} wWeN  WELL &3 341.00¢ 17 4)
35 34)1.00- 3431.00 ONSITE SE 34}.00- 341,00

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

DOCKET NQO,_HH-80-d-wB])

REFPORTING PERIOD_1979

CONTROL
LOCATIONS
MEAN (F) P

RANGE b

38 VALUES <LLD

1 VALUES <LLD

43.30¢(
63. 30~
30.40¢

30.40-"

24,271

24.27~

1/ D
43,30
1/

130440
1/ l)-_

24,27

12 VALUES <LtD

NUMBER OF

NONROUT INE
REPORTED

MEASUREMENTS

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

parentheses (F).

8¢



TYPE AND

TABLE 15

RADIOACTIVITY IN PUBLIC WATER SUPPLY

NAME OF FACILITY_WAITS_BAR
LOCATION OF FACILITY__RHEA

LOWER LIMIT

TOTAL NUMBER OFf

OF ANALYSIS

DETECTION?

- PERFORMED LD

PCI/L - 0.037 B8Q/L
TENNESSEE
ALL
INOICATOR LOCATIONS NUAL_MEAN
MEAN (E) NAME MEAN (F)
RANGE DISIAN T1QN EANGE _
3.94( 18/ 26) CF INDUSTRIES 4.00¢ 11/ 13
2.42- 6.84 TR 47340 2,62~ 6.84

24 VALUES <LLD
ANALYSIS PERFORMED

2 VALUES <LLD
10.96¢ 1/ 2)

10.96~ 10.96
2.07¢ 17 2)
2.07~ 2.07

8 VALUES <LLD
ANALYSIS PERFORMED

8 VALUES <LLD
ANALYSIS PERFORMED
476.00¢ 1/ 8)

476,00- 476.00

CF INDUSTRIES
TRM 473.0
CF INDUSTRIES
TRM 473.0

CF INDUSTRIES
TRM 473.0

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

GROSS BETa 2.400
52
GAMME (NAT)
46
GAMMA (GELT?
6 .
K=40 NOT ESTAB
al-214 NOT ESTAB
P8-212 NOT ESTAS
SR 8¢ 10.000
16
SR 90 2.000
16
TRITIUM 330.000
16
a.
b.

Mean and range based upon detectable measurements only.

parentheses (F).

10.96¢ 1/ 2}
10.56~ 10.96
2.07¢ 17 2}
2e87~ 2.07

476.00¢ | ¥4 4)
476,00~ 476,00

DOCKET NO._RH-80-%-W8]1
REPORTING PERTOD_1919

CONTROL
LOCATION
MEAN (F)

RANGED

S.18¢ Ss 26}
3.8““ 7.79

22 VALUES <LLD

Ta.23¢ ¥4 &)

52.88- 95.57
10.30¢( | ¥4 4)
10,30~ 10.30

9.28¢ 1/ &)
9.28-  9.28
8 VALUES <LLD
8 VALUES <LLD

8 VALUES <LLD

NUMBER OF

NONROUT INE

REPORTED
MEASUREMENTS &

Fraction of detectable measurements of specified locations is indicated in



' Quarter

March-June 1979 -

July-August 1979

September-November
1979

December 1979 -
February 1980

Table 16

ENVIRONMENTAL GAMMA RADIATION -LEVELS

Location

On-Site (10)*
Maximum
Minimum
Average¥*

Off-Site (8)
Maximum
Minimum
Average

On-Site (10)
Maximum
Minimum
Average

Off-Site (8)
Maximum
Minimum
Average

On-Site (10)
Maximum
Minimum

- Average

Off-Site (8)
Maximum
Minimum
Average

On-Site (10)
Maximum
Minimum
Average |

Off-Site (8)
Maximum
Minimum
Average

Environmental Gamma
Radiation Levels

LUR/Hour mR/Quarter
11.8 25.9
7.8 17.1
9.9 + 2.4 21.6 + 5.3
10.0 21.8
6.5 14.2
7.7 + 2.2 16.8 + 4.7
13.3 29.2
5.8 12,7
9.4 + 5.6 20.5 + 12.3
11.8 25.9
5.9 13.0
9.3 + 3.4 20.3 + 7.5
12,1 26.5
8.8 19.2
10.2 + 1.9 22.3 + 4.1
10.6 23.3
6.2 13.6
8.1 + 2.9 17.8 + 6.4
13.3 29.1
7.8 17.0
10.6 + 2.8 23.2 + 6.2
9.8 21.5
5.8 12,8
8.2 + 2.4  17.9 + 5.3

*Number of stations (normally three TLD's at each station)
*%*A1]1 averages reported *20




NAME OF FaCILITY
LOCATION OF FACTLITY

TYPE AND LOWER LImIT
TOTAL NUMBER aFf a
UF BNALYSIS DETECTION

—PERFORMED ALy
GROSS BETH | 25.600

, . 2
T GAMHA (GELD)

K=-40 NOT €S5TAS
GROSS BETA 25.000
GAMMA (GELI)

K-40 NOT ESTAB

PB-212 NOT ESTAR

TAaskLeE 17

RADIOACTIVITY IN FOOD CROPS

UOCKET NO,._RH-80-8~-u8]

PCI/RG = Yei31 HG/KS (aET #E1CnT)
_waIi5_gak
REA TENNESSEE
atl
INGICATO= LOCATIONS  LuCaliGn wile A[GrEsT ARNNUAL MEAN
MEan (F) W AME wmEAN (E)°
__ZANuE DISTAnCE any UIRECTION _RANGE

S366.35( 27
4330,44- £603,26

2416400 ( -4
2013.06- 2u15.90

4061.54¢ 1/
406;.944 4061.9¢

1860.00¢ 1/
1960,00~ 1960.060

1] VALUES <iLLVU

1)

D

RADIDACTIVITY IN COBN

s366.85¢( 2/ 2}
533064~ £403.26

pM1 PETTY FARM
3.7% MILES wSH

prl BETTY FarH
.75 HMILES #5W

241€.00¢( e/ 2)
2613,00- c813.00

RADIOACTEVITY IN GREEN EBEANS

4081454 1/ |
4061.54- 4061.94

pM1 PETTY FAHM
3.75 MILES wWSWw

1560.00¢ 1/ 1)
1960,00- 1960.00

PMl PETTY FARM
3.7%5 MILES WSW

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

b. Mean and range based upon detectable measurements only.

in parentheses (F).

REPORTING PERIOD_1SIS

CONTROL .
LOCATIONS
MEAN (F)

RANGE

4536.39¢( | 4
-4536,.39- 4536,.39

2344.00¢ 1 94
2344,00- 2344,00

5,76( 1/
570.76- 5.76

1)

1)

1}

NUMBER OF

NONROUT INE

REPORTED
MEASUREMENTS

Fraction of detectable measurements of specified locations is indicated




TABLE 17 (Cent-.)
RADTOACTIVITY IN FOOD CROPS

FLIs%0 = (o037 3Q/KE (WET wEICHT)

NAME OF FACILITY waTlo wai DOCKET NO._RH=-R0-8-uf]
LOCATION: OF FACILITY__EHEA TENNESSEE REPORTING PERIOD EQJ}
LaDIOACTIVITY IN POTATOES
GROSS BETA 25.000 T Y ATR 1/ 1) eM] PETTY FAKM #348,701( 1/ 1} 4295.381¢ 1/ | B
2 w4 70— H34E,TC 3.75 AILES aSw A348.,70~ £348,70 4265,.38- 4295,38
caMMa (GELD) s
2 .
CS-137 5.000 1 VALUES <Ll T 5.STH( 1/ 1y
Se57- 5.57
R=40 NOT ESTaZ 3804.060( 1/ 13 Sel FETTY Fawu 3804.001 1/ 1) 3711.00¢ 1/ 1)
3R04.00~ 3E04.00 2,75 MILES &3w 3&04,00- 3804,00 3711.00~ 3711.00
BI=214 NOT ESTag 10,70 ¢ 1/ 1} ex} PETTY FARM 10.70¢ 1/ 1t 1 VALUES <LLD
' 19.70- 10.70 3,75 4ILES wSw 1C.70- 10.70
PR=212 " NOT ESTaR 5eG0¢ 1/ ) ev]l PETTY Fanm T 5.601¢ 1/ 1) 1 VALUES <LLD
5.50~ 5.90 3075 MILES wSw €.60- 5440 ;
SAGIGACTIVITY IN TGMATOES
GROSS BETA 25.000 4103.51¢( 17 n 2.5 MILES WS 4103461 ¢ | ¥4 1) 5814.,00( 1 ¥ 1)
A 2 . 4103.91- 4103.51 4103.51~ 3103.91 S814.00- 58164.00
GAMMA (GELID) i ' ’
2 _ .
K=40 NOT ESTag 2046400 1/ 1) 2.5 MILES wSw 2046,00( 1/ 1) 29064.00¢ - 1/ D)
2046.00- 204%.00 » 2046,00- 046,00 2904.00- 2904,00

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).

b
[ 2
-
-
~
¢



L [ 2
TaBLE 18
RADICACTIVITY IN POULTRY
PCI/KG = 0.037 BQ/KG (WET wEIGKT)
NAME CF FACILITY_WAITS BAR OOCKET NO._RH-80-4=-WB]
LOCATION OF FACILITY__RHEA _ TENNESSEE REPORTING PERIOD_]919 _

TYPE AND LOWER LIMIT ALL : ) CONTROL - NUMBER OF
TOTAL NUMBER OF , INDICATOR LOCATIONS LOCATION WITH WIGHEST ANNUAL_MEAN , LOCATIONS NONROUT INE
OF ANALYSIS DETECTION MEAN (%) NAME ME AN (g) MEAN (g) ’ REPQRTED

—PEBFORMED PN 1 W N+ § B RANGE DISIANCE aNQ DIRECTION ____RANGE RANGE MEASUREMENTS ¢
GAMMA (GELI)
2 .
K-40 NOT ESTAB 1635.90¢ 1/ 1) LAYMAN FARM 1635.80( 1/ 1) 1 VALUES <LLD
1635.90~ 1635.90 1.5 MILES SSw 1635,90- 1635.90

8I1-214 NOT ESTABR 12.94¢ 1/ 1) LAYMAN FaRM 12.64( 1/ 1) 1 VALUES <ilLD

12.9‘- 12-94 105 MILES SSw 12994‘ 12'9‘
P8-214 NOT ESTaAB 12.64¢( 1/ 1) LAYMAN FARM 12.646¢ | ¥4 1} 1 VALUES <LLD

12.64- 12.64 1.5 MILES SSW 12.64- 12.64

12.64‘ l2.6‘ 105 "ILES SSH 12.64' 12.6‘

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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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.
Samples collected for radiological analyses include sediment, plankton,
and Asiatic clams from four stations; water from three of these stations;
Table 19). The locations of these stations are shown on the accompanying
map (Figure 5) and conform to sediment ranges established and surveyed
by the Data Services Branch, TVA.

, Samples of water, net plankton, sediment, and Asiatic clams
were collected quarterly and analyzed for radioactivity. 1In 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 9
‘miles downstream, The samples were analyzed for gamma-emitting radio-
nuclides, 89Sr, 905y, and 3H. Results are displayed in Table 20.

Fish

Radiological monitoring for fish was accomplished by analyses
of composite samples of adult fish taken 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,
were collected representing both commercial and game species. Sufficient
fish were 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 and for 893y and ?°Sr content. 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.

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
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(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 most samples were not
sufficient for the analysis of specific gamma-emitting radionuclides,
89Sr and °°Sr. 1In addition, four samples yielded insufficient quanti-
ties for gross beta analysis. Sample results are given in Table 25.

Sediment

Sediment samples were collected from dredge hauls made for
bottom fauna. Gamma activity and ®°Sr and °°Sr content were determined
in samples collected from points in four cross sections. Three samples
contained insufficient quantity for gross beta and strontium analyses
and two of these samples did not contain sufficient material for gamma
analysis. 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.

Asiatic Clams

Samples of Asiatic clams were collected with a Ponar dredge
from four stations and analyzed for gamma activity. Results are given
in Tables 27 and 28.



Table 19
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Sampling Schedule - Reservoir Monitoring

Biological Samples

Water Samples

Tennessee River Benthic Distance from Depths
' (Mile) Plankton Fauna Sediment  Fish* Left Bank, 7, (Meters)
532.1 X X X
'529.9 90 1
527.4 X X X 67 1
518.0 X X X 67 0
.496.5> X X X

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



Figure 5 ‘

RESERVOIR_MONITORING NETWORK

v ROCKWOOD

0
SPRING CITY
= ~/532.1
WATTS BAR
DAM
PLAN
SITE
527.4
518.0
DAYTON 48
e ""’l
0 MILES 5
= 1

(L mile = 1.6 kilometers)



TadtE 20

FACICACTIVITY 1IN SURFACE »aTE? TOTAL

NAME CF FaCILITY_=all5 paF

HCEZL = G.u3T BG/L

DOCKET NO._RH=-80-5-WH1

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

b. Mean and range based upon detectable measurements only.

in parentheses (F).

LOCATION OF FaCILITY__HpEa T unNESSEE REPORTING PERIOD_19I%
TYPE AND LOWEH LIMIT Al ‘CONTROL
TOTAL NUMBER . OF INOICATUS LOCATICHS  LuCATIu »LiH HIGEEST aNNUAL MEAN LOCATIONS
OF ANALYSIS DETECTIGN @ YEAN (F) NAME ME AN (g»“ MEAN (F)
__PEREQRMEL (LDl _— RANGE © LISTANCE anp GIRECTION HANGE RANGE "~ =
GROSS BETaA 2.400 2.83¢ 3/ a) TRN 527e4=8T~1 2e5u( z7 . 4) 2.801 1/ 4}
12 2.55- 3.33 Z.S5- 3,33 2.80- 2.80
GAMMA (NAT) :
11 8 VALUES <LLD 3 VALUES <LLD
ANALYSIS PERFORMED
GAMMA (GELI) ,
1 : - '
BI-214 NOT ESTaE 15.23¢° 1/ 1
‘ : ’ , 15.23-¢ .15.23
- pE=212 NOT ESTas STe23(: 1/ 1}
Col o o ' . 7.23- T.23
SR 89 , 10.000 8 VALULES <LLD 4 VALUES <LLD
, 12 ANALYSIS PERFORH4ED L T
SR 90 2.000 8 VALUES <iLiD 4 VALUES <LLD
12 ANAL YSTS PERFORMED i
. TRITIUM 336.000 491,00¢ 4/ &) TR™ 518.0-67-0 493.67( /&) 460.67¢C 3/ &)
’ 12 ) £30.00- 594,00 ’ . 430,00- 594,00 .406,00- 524,00

. NUMBER OF

NONROQUT INE
REPORTED
MEASUREMENTS .

Fraction of detectable measurements of specified locatlons is indicated




TadtLfE 21

wEDTJACTIVITY fn CranhEL CAYFESH (FLESH)

PCIZE = Uah3T Ht/G (DRY WEIGRT)
NAME OF FACILITY_walTls oAk DUCKET NO,_RH-80-8-%81
LOCATION OF FaCILITY__RHEZ TENNESSEE REPORTING PERIOD_1919
TYPE AND LOWER LIMIT aLL CONTROL NUMBER OF
TOTAL NUMBER oF INCICATGR LUCA[TIUNS LOCATION wile HIGREST ANNyAL_ MEAN LOCATIONS NONROUT INE
OF ANALYSIS DETECTION “Ean (F) NAME . mEAN (£)P MEAN (F)P REPORTED
__PERFQRMED —Lp) RAHGE RISTANCE aND _QIRECTICH HANGE RANGE. ) MEASUREMENTS
GROSS ALPHA 0.100 4 VALYES <LLD 2 VALUES <tLD
6 ANALYSTIS PERFOHMED T .
GROSS BETA 0.100 2%.54( 4/ 4) CRICKAMAUGA RES 30.30¢ 2/ 2) 28.681( 2/ 2)
6 15.72- 33446 Tht 471-530 27.15- 33.44 26,46~ 30.6¢C
GAMMA (GELT) '
6 . .
cS~137 0.020 Ga 061 &/ 4 CHICKAMAUGA RES 0.13¢C 27 2) 0.16¢ 2/ 2)
0.03- Jalo Tt @7i=-230 Ge05= 0.16 8.12-: 0.20
K-40 NOT ESTAR 15.33¢ 47 @) CHICKAMAUGA QES 19.011¢ 27 2) 15.96(i -2/ 2)
. ) 9.68~ 22.01 IRM 471-530 16,00~ 22.01 ¥2.87-. 19.04
- BI-214 0.020 6e25( 4/ &)  CHICKAMAUGA RES 6.200 ‘27 2) T0W35(: .27 2
. D.06~ 0.33 TAM 471-530 0.06~ 0.53 0,32~ 0.38
PB=214 NOT ESTaR 0.17¢ 4/ 4) CHICKAMAUGA RES C 0.19¢ 27 2) 016 17 . 2)
0.07- Dae3l TRM 471-530 0.07- 0.31 0.16- g.l6
#8=-212 NOT ESTaR 0.93( 1/ 4) CHICKAMAUGA RES 0.031 1/ 2} g.12¢( 17/ 2)
_— . 003~ 0.03 TAM 471-530 0.03- 0.03 Q.12 . O.l2
SR 89 0.500 4 VALUES <itD o ’ 2 VALUES <LLD
6 ANALYSIS PERFCHMED - _
"SR 90 ' 0.100 4 VALUES <LLD -2 VALUES <LLD
6 . ANALYSIS PERFORMED o

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).



TasLE 22

RADICACTIVITY In &nlTE CraPFIE (FLESH)

BCI/5 = Datsl 39/G (CRY wE15FT)
NAME CF FoCILITY WATT5 ok DOCKET NO._RH-80-8-wWB}
LOCATION OF FACILITY__FrEa TENNESSEE REPORTING PERI0D_1S79
TYPE ‘AND LOWER LINIT ALL CONTROL
10TAL NUMBER oF INGICATOR LOCAQIONS LGCAaTIQN wIli pIGREST ABNUAL _MEAN LOCATIONS
OF ANALYSIS DETECTICA MEAN (FY NAME MEAN (£) P MEAN (F)B
PERFORMED  __A(LLD) ___ KanGE DISTANCE AND DIRECTION EANGE RANGE
GROSS ALPHA 0.100 4 VALUES <LLD 2 VALUES <LLD
' 6 BNALYSIS PERFORMED
GROSS BETA 0.100 33.61¢ 4/ &) . CHICKAMAUGA rES 35.86C 2/ 2) 36.67C 2/ )
6 24.10-  45.51 The 471-330 33.80-  45.91 34.39- 34,94
CaMMA (GELD)
. o _ _
€s-137 0.020 0.12( 4/ 4)  ChICKAM4LUGA RES 0.15¢ 2z 2) 0.25( 2/ 2
o 0.05~ 0.15 ThM «71-530 Goelé- 0.15 0.22- 0.29
K=40. NOT ESTAR 17.590 4/ 4}  CHICKAMAUGA RES 15.€5( 2/ 2) 20.38( 2/ 2y
12.10-  20.49 . TRM 471-:30 18,41~  20.89 19.81-  20.94
Bl-216 0.020 0.300 1/ 4)  CHICKAMAUGA RES g.20¢ 1/ 2) 639t 27 2
: 0.30- 0.30 TRM 471-530 0.20- 0.30 0.38- 0.40
PB~214 "~ NOT ESTeaR 0.08( 2/ 4)  CHICKAMAUGA RES 0.08( 2/ 2 0.29¢ 2/ _2)
0.01- 0.16 TRM 471-530 0.01- 0.16 0.25- 0.32
FB-212 NOT ESTA8 0.05( 2/ &)  NICKAJACK =ES 0.06¢ 1/ 2) 0.17¢ 1/ 2)
, 0.04- 0.06 ThaM 425-471 606~ 0.06 0.17- 0.17
Sk 89 0.500 4 VALUES <LLD 0.69¢ 1/ 2}
6 0.69- 0.6G
SR 90 0.100 4 VALUES <LLO 2 VALUES <LLD
6 ANALYSIS PERFORMED

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

b. Mean and range based upon detectable measurements only.

in parentheses (F).

Praction of detecta

NUMBER OF

NONROUTINE

REPORTED
MEASUREMENTS

ble measurements of specified locatioms is indicated

Th

I3




Taste 23

SAGTUACTIVITY [5: SmaLemouTe rUFFaALY (FLESR)

FCL/7G = GaU3T S3/¢ (URY wELISKT)
NAME OF FACILITY_mATTS nar DOCKET NOJ_RH=-80-8-WB8]
LOCATION OF FaCILITY__RkEA TENNESSEE REPORTING PERIOD_1919
TYPE AND LOwER LIMIT AL‘ CONTROL NUMBER OF
TOTAL NUMBER OF INDICATOR )Cﬁ;IU‘S LuCATigN NIk HIL"L&I annigal MEQ LOCATIONS NONROUT INE
UF ANALYSIS DETECTION 2 MEan (F) fLAME ME AN MEAN (F) D . REPORTED
__PERFQRMED sLLQl____ RANGE P UISTANCE aiip DIRECTION NANuEb gemgsP,,_ - MEASUREMENTS -
GROSS ALPHA 100 & VALUES <LLU 2 VALUES <tLLD
6 ANALYSIS PERFORMED _
GR0SS BETA 0.10¢6 24801 4/ 4) CRICKAMALGA RES 36.58¢ ¥4 2) 27.911¢ F-¥4 2}
6 12.Rb- 34,086 Taw 4T1-336 27450~ 34,06 26.10=~ 29.72
GAaMMA (GELI) )
. 6
€5-137 0.0290 0.03¢( 1/ 4) - RICKAJACK wES 0.03¢ 1/ 2) g.12¢ 27 &)
0.03- V.03 T IR 425-a7l 003~ 0.03 0.11~ 0.13
K=40 NOT ESTAR 12.57¢ 4/ 4). CHRICKAMAULGA RES 15.80¢( ¥4 2) 14.02¢ 2/ 2)
. o B.64- 16,37 Tiem 471-530 15.23- 16.37 12.19- - 15.84
BI-214 : . D.0Z0 029 ¢ 3/ 4y NICKAJACK KES 0.38¢( | WA} 0.1t | 27 &)
, 0.23~ G.38 TR™ «25=6471 0.38~ 0.38 0.12- 0.26
FB-214 NOT ESTAR 0.13¢ 3/ 4) NICKAJACK RES 0.17¢( 17 2y T 0W.17¢ | VAR5 }
- : 0,07~ .17 TE™w &25-471 0el7- 0.17 . Oel7~ 017
pa-212 NOT ESTaR Bal1( 3/ 4) ICKAJACK wES O.23t 17 2) 0.0T7¢ 17 . 2)
} _ ) G.02- 0.23 TaM 425-611 . Dee3~ 0.23 0.07- 0.07
.TL=-208 0.020 0.07¢C 1/ 4) NICKAJACK RES 0,07 ¢ 17 2 ‘2 VALUES <LLD’
o B 0.07- 0.07 TRM 425-471 0.07~- 0.07 : . oL
‘SR 8¢ 0.500 4 VALUES <LLD’ ‘ - 2 VALUES <LLOD
6 ANALYSIS PERFORMED , o ’
SR 90 0.100 4 VALUES <LLD ) 2 VALUES <LLD
: 6 ANALYSIS PERFORMED

a. Nominal Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon detectable measurements only. Fraction of detectable measurements in specified locations 1s 1nd:[cat:ed
in parentheses (F).

i}
[ 4

L J
i



in

24

Tami

waDieaCTIVITY I SMALLAOUTrE RUFFALL (anOLE)

*

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

b. Mean and range based upon detectable measurements only.

in parentheses (F).

ECI/G = UeU37 cuws/G (LEY aElerT)
NAME CF FACILITY wATTS pak DOCKET NO._RA-80-8-wR1
LOCATION OF FaCILITY__RwER TENRESSEE REPORTING PERIOD_1979
TYPE AND LOWER LI™IT ALt CUNTROL
TOTAL NUMBER OF 'a INCICATUR L(?C%‘ii_}-\) LOCATION allm HiGREST ABNUAL MEAN 5 LOCATIONS
OF ANALYSIS DETECTICN MEam (F) NAME vEAN (F) ME AN (%.
——PERFOPMED NN 4 >3 S oanNeE L13ianCe sny CIRECTICKN =ANG RANGE :
GROSS ALPHA 6.100 ' 0131 2/ a). CHICKAMAULGA RES f.1a( i/ 2) 2 VALUES <LLD
6 G.ll- Gelw TR 471=530 O.la- Gait S T
GHOSS BETA 0.100 20104 4/ &) CrICKAMALGA RES ZlaSet es 2} 19541 27 &)
6 17.94- 22473 Tt 4T1-539 20,21~ 22.83 15.66-  23.42
CAMMA (GELI)
6 .
. CS-137 0.020 0.05¢( 4/ 4) CFICKAMAUGA RES 0.06¢ 2/ 2) 2 VALUES <LLD
Goia= G.00 TR a71-530 0.06- 0.06 e
K=40 NOT ESTAH B.51¢( 4/ 4) CHICKAMALGA RES 64631 2/ 2) 8.30( 27 2)
€old- 9.52 TRM &T1-530 8,46~ 9.42 6.23- 10.37
sI-214 0.020 036 ( 4/ &) CHICKAMALGA RES 0.52t 2/ 2) o.16( 27 2y
fe.07- 0.9€ TAM 471-530 0.07- 096 0,05~ 0.28
pPB-214 NOT ESTaR .12t 4/ w) NICKAJACK RES 0.14( g/ 2) 0e11¢ 2/ 2)
0.0~ Uel% TeM 425-471 0.10- 0.19 0,08~ 0.15
FB-212 NOT ESTAsE C.051 2/ %) NiCKaJaCK rEs 0.07¢ i/ 2) 0.02¢ 1/ 2)
' Colb=~ 0.97 TiM 425=4T1 0.07~ 0.07 0.02- | 0,02
TL-208 0.020 G.03¢ 2/ &) NICKAJACK RES 0.03¢ z/ 2) 2 VALUES <LLO
0.02- 0.03 TRM 425-471 0,02= 0403 .
Sk 8% 0.500 1.18¢( 27 4) CHICKAMAUGA RES 1.18¢( 2/ 2) 0.52¢( 17/, 2)
6 - 0.85- 1.50 TRM 471-530 0.85~ 1.50 0.52~ 052
Sk 90 " 0.100 ] D.18¢ 4/ 4) NICKAJACr RES 0.26¢( 2/ 2) 0e26at 2/ 2)
6 Gall~. Ged0 THM 425~4T71 0,11~ 0.40 Oelé- "0.33

NUMBER OF
NONROUT INE
REPORTED

MEASUREMENTS

Fraction of detectable measurements of specified locations is indicated



NAME CF FACILITY_wall>_sAR

TastE 25
+&DIJACTIV[?Y v »LANKTON

wCL/0 -

(URY wEJGrT)

DOCKET NO._RH-80-8-w8]

" LOCATION OF FACILITY

KFE 4
TYPE AND LOwER LIMIT AL
TOTAL NUMBER GF INDICATUN LUCafTuss
OF ANALYSIS DETECTION 2 MEAN (F)
__FERFQEMED __ALLDY L RehpE
GROSS BETA 0.100 3, 21C s/ @)
: ' 12 L0ota=  50.0%
GaMMA (GELI)
2
S K=40 NOT ESTa® d0.T06( 27 2)
6,15  §3.2%
PB-212 NOT ESTAR 6,64 v/ 2
- 4464~ .13
AC~228 NOT ESTar 750 ¢ 1WA
Te50~- 7.30

TENRESSEE REPORTING PERIOD_1979 : £
CUNTROL NUMBER OF
LoCaTiun_alir RIGPEQT ANNUAL MEAN LOCATIOUNS NONROUT INE
nAME MEAN (F) D MEAN (F)P REPORTED
UISTAnCE_anp IRECTICA ____nANGED RANGED . MEASUREMENTS _
Tiv 29650 4S.58( 3/ 3) 13.87( 3/ .3): :
3ELEE- 50,09 7.38-  20.76
Tt ©27.4 33.85¢ 1/ 1)
§3.,25-  93.25
Th¥* S18.0 4.€al( 1/ - 1
' 4 ,E4~ 4,66
Trm S27e4 7.500 17 1)
“71.50- 7.50

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

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

.in parentheses (F).

X
v



NAME GCF FACILITY waATTS AR

TABLE 26
RADIOACTIVITY IN SECIMENT

PCI/6 = 0.037 BU/G (CRY wEIGHT)

LOCATION OF FACILITY__RHEA
TYPE AND LOWER LIMIT ALL
TOTAL NUMBER OF INDICATOR LOCATIONS
UF ANALYSIS DETECTION MEAN (F)
__PERFQRMED B8ANGE
GHOSS BETA 0,700 43,06( 9/ CY)
13 29.11~- 55.28
GAMMA (GELI)
14
CE-144 0.060 0.,a0¢ 17 10)
0.60' 0..0
C0-60 0.010 0.11¢ 3/ 10}
0.02- 0.16
CS=137 0.020 0.56( S/ 10}
0.05~ 1.69
K-40 NOT ESTAB 13.05¢ 10/ 1O)
. 8.89~ 16.67
5}'21‘ Ve020 0095( 9/ !0)
0.‘?- l.§7
Bl=-212 0.100 0.75C S/ 10)
0027' l.3§
PH-214 NOT ESTAB 0.99¢ 9/ 10}
0.?9‘ l.‘ﬁ
#8-212 NOT ESTAB 1.12¢ 9/ 10
. ’ 0.59’ 1069
RA=226 NOT ESTAB 0.55¢ S/ 10}
, ) 0.42- 1.47
RA=-223 "NOT ESTAB 10 VALUES <LLOD
gE-7 NOT ESTAB 094 ¢ 1/ 10}
' 0.94- 0.94
TL=-208 0.0Z20 0.39¢( s/ 10)
0-19- 0-65
AC-228 0.060 l1.221( S/ 1o
. 0.72~- 1.97
Sk 89 1500 9 VALUES <LLOD
13 : ANALYSIS PERFORMED
Sr 90 0.300 0.46¢ 2/ 9)
13 0.65~- 0.47

TENNESSEE

LQ£Al1Qn;h11n_ﬁlﬁnﬁﬁl_AhuuAL_ﬂﬁAu_ﬁ..
‘ T NAME i MEAN (F)
LISTANCE ANQ DIRECTION ___BANG -
"TRM 496.50 T 44.88¢( &/ 4)
36.08‘ 55028

TRM 496.50 0.40¢ 1/ 4)

Qea0- 0.40
TRM 496.50 0.15¢ 2/ &)

Oelé- 0.16
TRM 496450 1,430 3/ &)

1.17- 1.69

TRM 496450 13.540 4/ &)

1‘022' 15.91

TAM S527.4 1.07¢ 4/ 4)
) ‘ 0.91- 1.47

TRM 527.4 0.50( &/ &)
0.56~ 1346

TRM 527.4 1.12¢ &/ @)
0.92- 1446

TAM S27.4 1.,30¢ L Y4 4)
’ 077~ 1.69

TRM S27.4 1.07¢( &/ 4)
0.91~ 1e47

TRM 496.50 0.64¢ | ¥4 &)
0564~ 0.94

TRM 5274 0.45( 4/ 4)
’ Qacb- 0.65

TRM S27.4 1.39¢( 4/ 4)
0.81- 1.97

TRM S527.4 0.46( ~ 27 &)

0445~

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

. Mean and range based upon detectable measurements only.

in parentheses (F).

DOCKET NO._RH=80-8-uB]
REPORTING PERIOD_}1979

CONTROL NUMBER OF

LOCATIONS NONROUT INE
MEAN (F) REPORTED

.. MEASUREMENTS _
38.02( 4/ &) ' .
5.20-  70.75 :

4 VALUES <LLD

[ PY-T R 4/ 4}

Oooﬁ- 0.54
3.23¢ 4/ 4).
- 0451~ 7.69
14.93¢ 4s 4)
l006‘° 18-79
1.01¢ 4/ 4)
0.7?' 1.42
Q.91 ¢( &7 4)
0.@3- ,lol7
1610¢ 4s 4)
0.50' 1.54
1,290 4/ &)
0.95- 1.92.
1,010 4/ &)
0012‘ l1.42
0.31¢ 1/ 4)
0.31- 0.31

4. VALUES <LLD

0.06¢( 4/ &)

0.36- 0.65
1.39¢ 4/ 4)
1.03- 1.99

4 VALUES <LLD

4 VALUES <LLD

Gh

Fraction of detectable measurementsrof §pecified‘locations is -indicated .



NAME OF FACILITY _wWATIS dAR

TABLE 27
RADIOACTIVITY IN CLAM FLESH

PCI/G = 0,037 BG/G (ORY wEIGHT)

LOCATIUN OF FACILITY__RHEA __TENNESSEE
TYPE AND LOWER LIMIT ALL
1OTAL NUMBER CF INOICATUR LOCATIONS 4 I EST ANNUAL
uf ‘ANALYSIS VETECTIGN? MEAN (F)? NAME MEAN (F) b
__PEREQERMEQR LDy RANGE® DISTANCE AN DIRECTION _  HANGE
GaMMA (GELD)
16
CS-137 0.080 0.17¢ 2/ 12 TRM 518.0 g.21¢ 1/ &)
O.la- 0.21 .21~ Q.21
=40 NOT ESTASB 10.4i¢ o/ 12) TRM 518.0 11.51¢( 37 &)
S.47-  20.51 S.47= 20,51
BI=214 NOT ESTAB 1.43¢ s/ 12) TRM 496.50 2.05¢( 1/ &)
0.57- 2.88 €05~ 2405
rB-214 NOT ESTAB 1.04( 8/ 12} TAM 527.4 l.22¢ 3/ @
’ 0.32- 2.75 ' 6.32~ 2.75
#B~212 NOT ESTAB 0.64( 6/ 12) TRM 496450 1.25¢ 1/ &)
i ‘ 0'3_2- 1'25 ' 1025- ltds
iL-208 NOT ESTAB 0.411¢ 27 12 TRM 496.50 Veall 2/ 4)
7 0032' 0-50 0.32' 0-50

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

b. Mean and range based upon detectable measurements only.

in parentheses (F).

DUCKET NO._KH-00-8-wB]

REPORTING PERIOD_1976

Yh

CONTROL
LOCATIONS
MEAN (g‘_)b

—RANGE.

"4 VALUES <LLD

Telet 3/ &)
5.18_—- 9035
1.78¢ 3/ &)

0.45- 2-83
1.90C 27/ &)
181~ 1.98
1.06( 27 &)
1o0S~ 1.06

4 VALUES <LLD

NUMBER OF
NONROUT INE
REPORTED

MEASUREMENTS

Fraction of detectable measurements of specified locations is indicated



o
o

TABLE
RADIOACTIVITY IN CLAV SKHELL
PCI/G - 0,037 BQ/G (DRY WEIGHT)

NAME OF FACILITY_WAITS BAR DOCKET NO. RH=-80-8-NB]

LOCATION OF FaCILITY__RHEA JENNESSEE REPORTING PERICGD_1976
TYPE AND LOWER LIVMIT ALL : CONTROL NUMBER OF
TOTAL NUMBER CF  , INDICATOR LOCALIONS LOCATION WITH HIGHEST ANNUAL MEAN . LOCATIONS NONROUT INE
OF ANALYSIS DETECTIGM MEAN (R) NAME MEAN (E) MEAN (g) REPORTED
__PEREQRMED  __(LLD) RANGE DISTAMCE _AND DIRECTIQN RANGE BANGE v MEASUREMENTS_ ¢ °
GAMMA (GELI)
16
CO0-60 0.010 0.02¢ 2/ 12) TRM 496.50 . 0.02¢ 1/ 4) 0.03¢ | 94 %) .
0.02- 0.02 0.02- 0.02 0.03~ 0.03
€S-137 0.020 0.04( s/ 12} TRM S527.4 0.05¢ 1/ 4) 0.05¢ r-¥4 4)
0.03~ 0.06 0.05- 0,05 0,04~ 0,06
K=40 NOT ESTAR 0.65( 11/ 12) TRM 527.4 0.82¢( 4/ 4) 0.69¢ 3/ 4)
0.30~ 1.24 Ge24~ le24 D 07~ 1.02 i
8I-214 0.0%0 ¢.180 127/ 12} TRM 518.0 0.23¢ 4/ 4) 0.15¢ 4/ 4)
0,08~ 0.32 0,13~ 0.32 0,08~ 0.26
pPB-214 0.0%50 0.180 10/ 12} TRM S518.0 0.22¢ 4/ &) 0.13¢ 4/ 4)
0.10- 0.29 0.13- 0.29 0.10- 0.20
PB=-212 NOY ESTAS 0.15¢ 127 12} TRM S18.0 = 0.16( 4/ 4) 0.09¢( 4/ &)
0.05~ 0.27 0.09- 0.20 0.0€6- 0.12
ka=-226 0.080 0.19¢( 8/ 12) TRM S18.0 0e24¢ 3/ 4) 0.12¢ 2/ 4)
0.11- 0.32 0.13~ 0,32 c.08&~ 0.16
TL=-208 0.020 0.05C 11/ 12} TRM 518.0 0.06¢ 4/ 4) 0,04 ¢ 3/ 4)
0.02- 0.10 0.06~ 0.08 0,03~ 0.04
AC-228 0.0€0 0.27¢ 107 12} TRM S18.0 0.36¢ 4/ 4) 0.15¢ = 3/ &)
0,11~ 0.45 0.15- 0.45 0ell- 0.18
PA=234M NOT ESTAR 0.18¢ 17 12} TRM 527.4 0.18¢( 17 4) 4 VALUES <LLD
0.18~- 0.18 . 0.18-  0.18

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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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 Watts Bar Nuclear Plant 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, nuclear weapons testing, or
other nuclear operations in the area.



