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ENVIRONMENTAL RADIOACTIVITY LEVELS

WATTS BAR NUCLEAR PLANT

1977

Introduction

The Watts Bar Nuclear Plant (WBNP), 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 December 1979.

A preoperational envirommental 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 1977.

Field staffs in the Division of Environmental Planning and the
Division of Forestry, Fisheries, and Wildlife Development carried out
the sampling program outlined in Tables 1 and 16. Sampling locations
are shown in Figures 2, 3, and 4. All the radiochemical and instru-
mental 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 multichannel 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 anal-
ysis for 1§1I) are routinely counted with NaI(TL) 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-gamma coincidence counting system is
utilized for the determination of '3!I concentration in milk.




Data were entered in computer storage for processing specific
to the analysis conducted. An IBM 370 Model 165 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 1imits 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¥*.
All photopeaks found in Ge(Li) spectra were identified and quantified.
LLD's for the analysis of the radionuclides listed below* are given in
Table 3-B. 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. For each sample
type, only the radionuclides for which values greater than the LLD were
reported are listed in the data tables.

*The following radionuclides and radionuclide combinations are quantified
by the ALPHA-M least-squares computer code: lul’lu"ge; 51(L:‘r; 1317,
1035106p,,. 13beg, 1370g: 957r-Nb; 5800: S'Mn; 6570, 9Co; “K; and
140p5-1a.
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Table 1

ENVIRONMENTAL RADIOACTIVITY SAMPLING SCHEDULE -

Air Charcoal Rain~  Heavy Particle Well Public Aquatic Life
Station Location Filter Filter water Fallout Soil Vegetation Milk Water Water and Sediment
Site SSW W W M M S
Site N %) | W M M S
Petty Farm W W M M S Q M* M
Spring City W W M M S M
Cedine W W M M s
Ten Mile 1%} 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 S M
Farm L Q M M
Farm M Q M
Control Farm | Q M M
Onsite Wells (6) M -
Watts Bar Reservation M
C. F. Industries M
Chickamauga Reservoir qQ -
*When available |
W - Weekly M - Monthly S - Semiannually

X .

Q - Quarterly



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 densely 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 and 3.

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. 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 é

-GM tube that continuously scans the particulate filter. The disintegra-

tion rate of the atmospheric radiocactivity is continuously recorded at
each station.. These stations will detect any significant airborne
release from WBNP.

Air filters are collected weekly and analyzed for gross beta
activity. No analyses are performed until 3 days after sample collec-
tion. The samples are composited monthly for analysis of specific
gamma-emitting radionuclides and quarterly for ®%sr, °%sr analysis. The
results are presented in Table 5.

With reference to Table 4, 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 0.65
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 6.

The gummed acetate that is used to collect heavy particle
fallout is changed monthly. The sample is ashed and counted for gross
beta activity. The results are given in Table 7.




Charcoal filters are collected and analyzed for radioiodine.
The filter is counted in a single channel analyzer system. The data
are shown in Table 8, where the highest value reported is 0.12 percent
MPC for '*'I.




Table 2
Atmospheric and Terrestrial Monitoring Stations Locations

Watts Bar Nuclear Plant

Tentative Location,
Approximate Distance

/Sa@ple Station | and Direction from Plant
IM - 1 WB 1/2 mile N (1-3/4 kilometers)
IM ~ 2 WB ' 1/2 mile SSW (3/4 kilometers)
PM - 1 WB (Smith Bend) 3-1/2 miles SW (5-1/2 kilometers)
PM - 2 WB (Spring City) 7 miles NW (11-1/4 kilometers)
PM - 3 WB 11-1/2 miles NNE (18-1/2 kilometers)
PM - 4 WB (Ten Mile) 7-3/4 miles NE (12-1/2 kilometers)
PM -~ 5 WB (Decatur) | 6-1/4 miles S (10 kilomgters)
PM - 6 WB (Goodfield) 9 miles SSW (14-1/2 kilometers)
RM - 1 WB (Rockwood) 17-1/4 miles NNE (27-3/4 kilometers)
RM - 2 WB (Dayton) 15 miles SW (24-1/4 kilometers)

(Identical with RM - 28,
Sequoyah Nuclear Plant)
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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®>  pCi/l  pCi/g, dry pCi/g, dry pCi/g, dry pCi/g, dry pCi/Kgm, wet pCi/l
Total a 0.4 0.01 1.5
Gross a 0.005 0.05 2.0 0.05 0.35 0.1 0.7
Gross B 0.01 2.3 0.20 0.70 0.1 0.7 25
3 330
L3ty 0.01 0.5
::Sr 0.005 ‘ 10 0.25 1.5 0.5 5.0 40 10
Sr 0.001 2 0.05 0.3 0.1 1.0 8 2

*All LLD values for isotopic separations are calculated by the method developed by Pasternack and Harley as described in HASL-300.
Factors such as sample size, decay time, chemical yield, and counting efficiency may vary for a given sample; these variations
may change the LLD value for the given sample. The assumption is made that all samples are analyzed within one week of the
collection date. Conversion factors: 1 pCi = 3.7 x 10-2 Bq; 1 mCi = 3.7 x 107 Bq.
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Table 3

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

B. Gamma Analyses

NOMINAL LOWER LIMIT OF DETECTION (LLD)

Alr ’ Water Vegetation Soil and Clam flesh Foods, tomatoes Meat and
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/Kgm, wet pCi/Kgm, wet
Nal* Ge(Li)**  Nal Ge(Li) Nal Ge(Li) Nal Ge(Li) Nal Ge(Li) Nal Ge(Li) Nal Ge(Li) Nal Ce(Li) = Nal Ge(Li)-
181, 14b0e 0.03 30 0.55 0.35 . 0.35 ‘ 0.35 30 ' ‘90
1ubce 0.02 33 0.22 0.06 0.06 0.35 0.06 33 40
Slor 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 b4 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
103,108gy 0.04 30 0.65 0.45 0.45 : . 0.45 30 150 ;
106p4 0.03 - 40 0.51 0.11 0.11 0.74 0.11 40 90
1ikeg 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¢g 0.01 0.01 10 5 0.20 0.06 0.12 0.02 0.12 0.02 0.08 0.12 0.02 10 , 5 40 15
95zr-Nb  0.01 10 0.20 0.12 0.12 0.12 10 40
957y 0.01 10 0.11 0.03 0.03 0.15 0.03 <10 20
ISNp 0.01 5 0.05 0.01 0.01 0.07 0.01 5 15
S8¢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
S%Mn 0.02 0.01 10 5 0.20 0.05 0.15 0.01 0.15 0.01 0.08 0.15 0.01 10 5 40 15
570 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
50¢co 0.01 0.01 10 5 0.17 0.06 0.11 0.01 0.11 0.01 0.08 0.11 0.01 10 5 30 15
“og 0.10 100 2.50 ©0.90 0.90 0.90 100 400
140p5-La-  0.02 15 © 0.68. . 0.15 0.15 0.15 15 ) 50
1408, 0.02 ’ 25 0.34 : 0.07 0.07 0.30 0.07. _ 4 25 50
Ledpy 0.01 - 7 0.08 0.02 0.02 0.10 0.02 7 15

- *The NaI(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 areé expected to vary depending on the activities of the components in the samples. These figures do not
represent the LLD values achievable on a given sample. Water is counted in a 3.5-L Marinelli beaker. Vegetation, fish, soil, and sediment
are counted in a l-pint container as dry weight. The average dry weight is 120 grams for vegetation and 400-500 grams for soil sediment and
fish. Meat and poultry are counted in a 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 ALPHA-M. .The assumption is made that all samples are analyzed within' one week of the collection date.

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

_ to vary depending on the activities- of the components in the samples. These figures do not represent the LLD values achievable on given samples.
Water is counted in either a 0.5-L or 3.5-L Marinelli beaker. Solid samples such as soil, sediment, and clam shells are counted in a 0.5-L
Marinelli beaker as dry weight. The average dry weight is 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 8%, 14%, or 16% Ge(Li)
detector. The counting time is normally 8 hours. All spectral analysis is performed using the software provided with the ND-4420. The
assumption is made that all samples are analyzed within one week of the collection date. :
Conversion factor: 1 pCi = 3.7 x 1072 Bq. .

1T
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Table 4

MAXTIMUM PERMISSIBLE CONCENTRATIONS

FOR NONOCCUPATIONAL EXPOSURE

Alpha

" Nonvolatile beta

Tritium
1370g
1035106,

4y
1 Ce

95zr-?°Nb
140p 1407
131

SSZn

SQMn
GOCO

89
Sr

SOSr

SlCr
xguCS

SSCO

MPC

In Water

pCi/1*
30
3,000
3,000,000
20,000
AlO,bOO
10,000
60,000
20,000
300
100,000
100,000
30,000
3,000
300
2,000,000
9,000

90,000

In Air

pCi/m *

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 102 Bq.



e e e e s TABLE 5

ENVIRONMENTAL MONITORING SUMMARY

RAGIOACTIVITY IN AIR

NAME_OF FACILITY WAIIS BlBovuo- ————— DOCKET..ND..BH=IBz3=KAY : -
LOCATION OF FACILITY BUEA. e e mwm— IEUBESSEE------.-------- REPORTING PERIUD.1I2IIccccacccmcame—e—
TYPE AND LOWER LIMIY ALL CONTROL NUMBER CF
__ MEDIUM OR-PATHKAY _ TOTAL NUMBER_ ... . OF ,.__mINDLLAIQR_LDCAILQNS__.LQCAILDN WiTH_HIGHESY ANNUAL_MEAN.  LOCATIONS _ NONROLTINE
SAMPLED OF ANALYSIS  DETECTION MEAN tg NAME MEAN (FIP = MEAN (F)D REPQRTED .
—LUNII_QOE. MEASUREJLNIJ__..EEQ.DELED_,----LLLDl---««.......EAuGE.._....__DlSIAUCE.AND.DlBECIlﬂ&____.BANGED RANGE .. MEASURERENT _____
AlR FILTER i
PC1/CUBIC METER GROSS BETA 0,010 0,12{ 399/ 403) PM-6W8 GOODFIELD 0.13( 49/ 49)  0,12¢(102/1C2}
505 L 0.02~ 0,65 9,0 MILES SSW 0.02= 0,64 0.02=___ 0,49 -
GAMMA (NA1)
119._ R -
- CE~141,144 " 0,030 0.,06( 59/ 95} PM=5WR GDUDFIELD C.0T( T/ 12) 0,050 17/ 24)
(3.7 x 10 ° Bg/cubic meter) 0,03~ 2,15 9.0 MILES SSW C.04> 0,15 0,03=__ 0,10
BA-140,LA-140 0,020 0,04% 14/ 95) LM=2W3 N{(WBSP GATE) C.06( 2/ 12) 0,03( 6/ 24)
. 0,02- 0,08 0,5 MILES SSW _ 0.,064= 0,08 0,02~ 0,04
RU-103,106 0,040 0,05( 24/ 95) PMm2WB SPRING CITY 0,060 3/ 12) 0,060 3/ 24)
R ... Da04=~ _ 0,08 7,0 MILES NW £.05- 0,07 0404~__ 0,07 . .
CS~134 0,010 95 VALUES <LLD 0,01¢ 1/ 24)
i 0,0l-__ 0,01
Cs=-137 0,010 0,0} 1/ 95) PM=2wB SPRING CITY 0.01{ 1/ 12; 24 VALUES <LLD
- o _0.01-_ 0,0% 7.0 MILES NW C.0}= 0,01
IR~95,NB~95 0,010 0,06( 74/ 95) PMe6WB GOODFIELD 0,06¢{ 10/ 12} 0,05( 18/ 24)
. 0,0i- 0,14 _9,0 MILES SSHW .0l= 0,12 0.0l=___ 0,12 I
1-131 0,010 0.,02( 271/ 95) PM~2HB SPRING CITY 0.04( 2/ 12y 0,03( 7/ 24)
0,01= 0,06 27,0 MILES NW 0.02n Q.06 D,Q)l= 0,064
A GAMMA (GELT) .
' .
} VALUES <LLD 0 VALUES <LLD
: - __ANALYSIS PERFORMED e ALL BELOW LLD o
SR-89 0,005 0,01( 28/ 32) LMe1WB ENV DATA STAT  0.0l{ 2/ 4) 0,01( 7/ 8)
. ) 0,01~ 0,02 0,5 MILES N 0.0l= 0,02 0,0l= Q.02
SR~90 0,001 0,00( 12/ 32) PM~1WB E, FERRY RD $.00{ 2/ &) 0,00( 4/ 8)
40 : 0,00~ 0,00 3,75 MILES WSW 0,00~ 0,00 0260=_ 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 snecif1ed lacations is indicated 1n narentheses (F)

£T



TABLE 6

_ENVIRONMENTAL MONITORING SUMMARY

T

RADIOACTIVITY IN RAIN
NAME OF FACILITY_WAIIS_R&R mmnamcecemmeammmanmmmemaa_ UOCKEY MO, BHeAz3=0B)l i cnnrmrmmm
LOCATION OF FACILITY BHEA e ccceccccee— wmee e LENNESSEE oo ccmmaee wewmew  REPORTING PERIOD_12ZZc e iceccccene——n
TYPE AND LOWER LIMIT ALt . CONTRUL NUMBER OF
__MEDIUM OR PATHWAY _ TOTAL NUMBER QF INDICATOR LOCATIONS . LOCATION.WIZH.HIGHESI. ANNUAL.MEAN. LCCATIONS _ NONRGLTINe
] SAMPLED OF ANALYSIS  DETECTIONQ MEAN (F)b NAME MEAN (F) MEAN (F)D REPORTED
JUNIT QE_MEASUBEMENTI) . PEREDRMED LLLDYo -BANGED DISTANCE_AND_RIRECYION — _RANGED _BANGED .. MEASUBEHENL
RAIN ]
pPCl/L GROSS BETA 2,300 2,964 4/ 8) LMw2kB N(WBSP GATE) 4,100 1/ 1) 20.31¢ 12/ 12)
20 2,32~ 4,10 0¢5 MILES SSM 4,10 4,10 3,40 61,44
GAMMA (NAD)
90 :
. - CE=141,144 30,000 37,48¢ 1/ T PM-5w3 DECATUR 37.43( 1/ &) 19 VALUES <LLD
(3.7 x 10 ° Bg/1) 37,48~ 37,48 6¢25 MILES S 37,48~ 37,438
BA-140,LA~140 15,000 21,31¢ 5/ T PHm4WB TEN MILE 25.43( 2/ 9) 15,83( 1/ 19)
15.67~ 28,44 To75 _MILES_NE 22,41m 28344 15,83=_ 15,83
C0-60 10,000 18,56¢(- 1/ 7}1) PM=5wB GOODFIELD 18.56( 1/ 9) 19 VALUES <LLD
: 18,56~ 18,56 940 MILES SSW 18,56= 18,56 _ .
RU=103,106 30,000 41,72( 15/ 1) PM=2wB SPRING CITY 5C.47( 2/ 9} 37,93( 4/ i9)
32,73~ 60,54 7.0 MULES N 40,40=__60;54 30,30~ 56,40
IR=95,NB=95 10,000 21,08( 29/ 7T1) LM=1W3 ENV DATA STAT 26.78( 2/ 10) 20.34( 8/ 13}
10,27~ 34,560 0,5 MILES N ) 16,97~ 34,62 10,49~ 33,28
CRe51 60,000 72,140 1/ 1) P4=34B C, BIBLE CAMP 72,14( L/ 8) 19 VALUES <LLD
72,16~ _72.14 1105 MILES NNE 712047 _T2:14 ,
IN=65 . 15,000 16,92¢ 2/ 71 PM~1WB E, FERRY RD 17.03( 1/ $) 19 VALUES <iLLD
1 : S 16,81~ 17,03 3,75 MILES WSH 19,03~ 17,03
. [-131 15,000 44,65¢( 4/ T} PM=4WB TEN MILE 45.55( 1/ 9) 20.7¢( 3/ 19}
: 33,91~ 49,55 775 MILES NE 49,55 49,55  15.,43= 24,95
GAMMA (GELI)
20
CE~141 NOT ESTAB 17 VALUES <LLD 14,280 1/ 3)
14,28 14,28
BA~140 25.000 50,42¢ 1/ M LMelWB ENV DATA STAT 50.42( Lt/ 1) 3 VALUES <LLD
50,42~ 50,42 0¢5 MILES N 50.42% 50,42
LA=~140 7,000 20,431 6/ 1M LMelWB ENV DATA STAT 36,68{( 1/ 1) 1l.67( 2/ 3}
9,02~ 36,68 0,5 MILES N 38 ,68n 36,68 e56- 13,81
in13} 8,000 14,441 2/ 1M LMelWB ENV DATA STAT 17,50( 1/ 1) 17,61 1/ 3)
11,37~ 17,50 0s5 MILES N 17,50m 17,50  17,61l= 17.61
TE~132 NOY ESTAB 3,374 2/ 1T) LM=1wB ENV DATA STAT  4.65( )/ L) 3 VALUES <LLD
2,09 4,65 0,5 MILES N 4,65 4,68
SR-89 10,000 15.96( 21/ 88) LM=1WB ENV DATA STAT 22,41( 3/ 11} 13,32( &/ 22)
110 : 10,00~ 33,62 0,5 MILES N 13,44~ 33,62 10,29+ 19.09
SR=90 2,000 2,90! 2/ 88) LM=2WB N(WBSP GATE! 3,48( 1/ L1} 3.22( 1/ 22)
110 2,31 3,48 045 MILES SSW 3,48 3,48 3,222 3.22
TRITIUM : 330,000 2 VALUES <LtD . 2 VALUES <LLD
4 ANALYSIS PERFORMED e~ ALL BELOW LLD

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

b, HMéan and range based upon detectable measurements only. Fraction oOf detectablé measurements of speciiied locations is indicdted I par&ntiieses (T).

Lo - . . : i . . )




L . _ -
T — B s T

TABLE 7

ENVIRONMENTAL MONJTORING SUMMARY

RADIOACTIVITY IN HEAVY PARTICLE FALLOUT

NAME OF FACILITY _WAIIS_BAR—oo. e ODCKET_NO,. BH=28=5:=HAL.
LOCATION DF FACTLITY_BHEA - oo moocom e TENNESSEE oo oo --- REPORTING PERIDD.13I7._____l..- -
TYPE AND  LOWER LIMIY ALL CONTROL NUMBER OF
_ MEDIUM OR_PATHWAY __ TOTAL NUMBER . OF.  INDICATOR LOC UDNS_..LQLAIIDN.MIH-HLGHESI.ANNUAL-MEAN..___LQQAUQNS NONROUTINE
SAMPLED OF ANALYSIS DETECTIONA MEAN (F) NAM MEAN (F)D MEAN (F REPORTED
_tUNII_CE_MEASUREMENT) . REBEORMED_ ____{LLD} RANGED _ nisuucs-wn.nmacunu RANGE amni....__nmsuasuﬁux_
. GUM PARER
MCT/SQ.KM GROSS BETA 0,050 2.35( 86/ 86) LM=2WB N(WBSP GATE) 3,67¢ 11/ 11)  2.12( 22/ 22)

108 0422= 14,51 045 MILES SSH Q71> 14,5} Oslén 8469

(3.7 x 107 Bq/sq. km)

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 parentneses (F).

ST
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ENVIRONMENTAL MOHITORING SUMMARY

RADIOACTIVITY IN_ CHARCOAL FILTERS

: . —
NAME .OF FACILITY_WAIIS_B4R - DOCKET_ND,. BH=I8z3:zdBl : i o
LOCATICN DF FACTLITY BHEA o oo cocmeacweo--TENNESSEE o ____ ~  REPORTING PERIDDLLES2Zccmcccmmmm—ea
N z ne
TYPE AND  LOWER LIMIT atL CONTROL NUMBER DOF
___MEDIUM DR PATHWAY __ TOTAL NUMBER DF___ AINDICATGR_LOCATIONS  _LOCATION WITH HICEESYT ANNUAL . MEAN.  LOCATIONS N_«,,.iaou_é:\,cm___
SAMPLED GF ANALYSIS  DETECTICNA MEAN (F)b NAME MEAN (F)b MEAN (F)b REPGRTED

LUN1I_CE.BEJSUBEMENIY . BEREDRMED__ ___lLLOD). eewee~BANGED . DISIANCE_AND_DIRECIION — _BANGER_  __ RANGE._. MEASURENENI _

—CHARCOAL FLLTERS
PC1/CUBIC METER IODINE - AlR 0.010 0,02( 98/ 39%98) PM~3WB C, BIBLE CANP €.03( 11/ 51 0,03¢ 18/102)
504 P,01= 0,12  11.5 MILES NNE C.0l= Gall 0.01= .10

" (3.7 x 1072 Bg/cubic meter)

a. ‘\lominal Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon detectable measurements only. Fraction of derectable Lamgmwmwmwnumpammsgs_ﬁm__
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Terrestrial Monitoring

Milk

Milk is collected from two farms within a 10-mile radius of
the plant (see Figure 3), and from one control farm. Raw milk is analyzed
monthly for 1311, gamma-emitting isotopes,'and for radiostrontium. The
results are shown in Table 9.

Vegetation

Vegetation samples were collected near each dairy farm to
determine possible plant uptake of radioactive materials from the soil
or from foliar deposition. Table 10 gives the results obtained from the
laboratory analyses.

Soil.

Soil samples were collected near each monitoring station. The
results are given in Table 11.

Ground Water

Well water was obtained monthly from the dairy farms from
which milk was sampled and from six onsite wells. All samples were
analyzed for gamma-emitting radionuclide and a quarterly composite was
analyzed for tritium. The results are shown in Table 12.

Public Water

Potable water supplies taken from the Tennessee River in the
vicinity of Watts Bar Nuclear Plant are sampled and analyzed for gross
beta, gamma-emitting radionuclides, 89’9°Sr, and tritium. The results,
shown in Table 13, indicate that the maximum beta concentration is 0.27
percent MPC.

Environmental Gamma Radiation Levels

Thermoluminescent dosimeters (TLD's) are placed at ten stations
around the plant near the site boundary (see Figure 3) and at the perim-
‘eter 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 14.
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Food Crops

Food crops 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 cabbage, corn, green beans,
potatoes, and tomatoes were collected and analyzed for specific gamma-
emitting radionuclides. The results are given in Table 15.
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TARLE 9

ENVIRONMENTAL MONITORING SUMMARY

RADIOACTIVITY IN MILK

NAME OF FACILITY WaIIS BlBcecucwerreor e e e — " DOCKET _NO BY=I8=23=4EL S

LOCATION OF FACILITY BHES o icemcccr e TENNESSEE cmeececcmmneae  REPORTING PERIDDLLIZZZ v cecccmmcacommn
- TYPE AND  LOWER LIMIT ALL CONTROL NUMBER DF
— MEDJUM QR PATHWAY  TODTAL NUMBER o] INDICATOR._LOC U.n&s__.wculcu-uuH_HLEHESLANNUAL-MEAN__-ALDCAL\DNS_.__.NQNR_;.,LT‘I;yn;m_
. SAMPLED OF ANALYSIS  DETECTION? MEAN (F) NAME MEAN (F P MEAN (i’b REPDRI;P
—LUNIT.OE_MELSUSEMENT) RERECBMED LLLDY BANGE DISTANCE_AND_DIRECTION  _RANGED BANGED_ . MEASUBENEWI
MILK .
PCI/L JIODINE-MILK 0.500 34,540 1/ 21}  MULLINS FARM 34,54( 1/ 11) 7 VALUES <LLD
— 28 34,54~ 34,56 3,75 MILES ESE 34,54 34,54
(3.7 x 10 % Bq/1) MILK SCAN- . |
21 VALUES <LLD : 7 VALUES <LLD
ANALYSIS PERFORMEND == al1 BEIOW 1D
SR-89 10,000 10,56¢( 1/ 21)  MULLINS FARM 10e56( 1/ 11) 7 VALUES <LLD
28 10,56~ 10,56 3,75 MILES_ESE__ _ 10.56= 10,36 —
SR=90 2,000 5,060 19/ 21 MULLINS FARM 5.28( S/ 11}  4.480 7/ T)
28 3442-_ 13,52 3,75 MILES_ESE 0 2.47- 13,52 = 2.24m _ 5.9}

a.
b,

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 (7).

6T



TagLE 10

ENVIRONMENTAL MONITORING SUMMARY

0¢

- RADIOACTIVITY IN_VEGETATION
NAME;DEEEAQJLLI!_HAIIS_BAR-;_-_---__-‘-__-------_---_---..---__-M_,DDCKEX_ﬂQ‘,RH:Zﬁ:5:d51_-__,_-,-_‘__ _
LOCATION OF FACILITY BUHE e e cmcccc e mca—— TENNESSEE e cccmrce e REPDRTING PERIDODWLIZI2ccmccccccececee e
: TYPE AND LOWER LIMIT ALL : ‘ CONTROL, NUMBER CF
| _MEDIUM DOR_PATHKAY TOTAL NUMBER 0F XNDlCAIDRWLQCATlQNSw_.LﬂCﬁIlDN-HlIH-HlGHESI-ANNUAL-EEAN-_;wLQCATEQN§"__”NDNRULT}NF___
. SAMPLED : OF ANALYSIS DETECTIONA MEAN (g)b NAME MEAN (F3b MEAN (F)Db REPORTED
| fUMIT_DF_MEASUREMENI)Y .. PEREORMED._ .~ fLLDdcme  smaeaa _=BANGE-__,.--4_D;§IANCE-AND_D1RELILOﬂﬁ___.BANGEE.,__.-zEANG owe_ MEASUBEMENI
vEGETATION '
PCI/GM (DRY WEIGHT) GROSS BETA : 0.200 0 VALUES <LLD 42,431 5/ 5)
5. : 28,50~ 59,88
-2 TOTAL ALPHA 0,010 0 VALUES <LLD 0,086{ &/ 4)
(3.7 x 10 * Ba/gm) 4 0.02%__ 0,16 _
GAMMA (NA]) .
14 ) i .
CE~141,144 0,550 2491¢ 8/ 9} LAYMAN FARM ‘3,89( 2/ 3) 4.64( 3/ 5)
0,95- 5,78 1,5 MILES SSW 2,01~ 5278 2,31=_ 10,38 _ e
Ba~140,0LA~-140 0,680 9 VALUES <{LD 1.46( )Y/ 5}
e "“,__W411‘6‘ "_1146,_____ —
CO=60 0,170 0.18( 1/ 9) MULLINS FARM C.18¢ 1/ 3) 5 VALUES <LLD
(PPNl 0,18 3,75 _MILES ESE 0a18= 0,156
RU«103,106 0,650 1.03¢ 5/ 9) PETTY FARM 1.18( 2/ 3) 1.,42¢( 3/ 5]}
0,74~ 1e24 3,75 _MILES WSHW 1al3-~ 1.24 0,95~ 1,606 _
CS=13¢ 0,200 0448 1/ G MULLINS FARM C.48¢ 1/ 3} 0e25¢ t/ 5}
: 0,48~ D48 3,75 MILES ESE Co§8m 0.48 0.25= 0,25 -
IR-95,NB=95 0,200 3,274 9/ 9) MULLINS FARM 3,97¢( 3/ 3) 40724 5/ 5)
1417~ 1.97 3,75 MI1LES ESE 1:84- T:97 2.71= 6,31
C0~58 0,230 0,29¢ 17" 9) PETTY FARM 0.29¢ Y/ 3 5 VALUES <LLD
0429~ 0,29 3,75 MILES NSW 0,28- 0129 —
CR=51 1,100 9 VALUES <LLD 2.42( 1/ 5)
: 2ebi2= 242
IN=65 0,250 0444l 2/ 9 PETTY FARM C.36¢ 1/ 3) 0.29¢ 1/ 5)
0,32= 0,56 3,75 MILES wWS¥ 0e56= 0,56 029 0.29
1-13} 0,350 9 VALUES <LLD “LeT4¢ i/ 5)

1e74~ 1674

GAMMA (GELI)

3 . . -
CE=141 0,200 0,85¢ 3/ 3) MULLINS FARM 1,05¢( 1/ 1) 0 VALUES <LtD
0,55~ 1,05 3,75 MILES _ESE 1,05= 1,05
CE~144 0,220 44,194 3/ 3) MULLINS FARM 4,554 17 1) 0 VALUES <LLD
3,49 4,55 3,75 MILES_ESE 4,55= 4,55
RU~103 0,200 0.52¢ 3/ 3) LAYMAN FARM 0.74¢ 1/ . 1) 0 VALUES <LLD
0,27~ 0,74 1,5 MILES SSW Co74> 0,74 ) o
RU=~106 0,510 1ellf 1/ .3 MULLINS FARM 1.1 1/ 1) 0 VALUES <LLD
Jeli ball 3,75 MILES ESE 1ell= 1:1% ’
CS-137 0,060 0.37¢ 3/ 3) LAYMAN FARM C.54¢ 17 W) 0 VALUES <LLD
: 0,22~ __ 0454 1,5 MILES SSK C.54~ . 0354 o
IR~95 . 0,110 1,57¢ 3/ 3) MULLINS FARM £.02¢ 1/ 1) 0 VALUES <LLD
. 0,94~ 2,02 3,75 MILES ESE 2,02~ 202 o
Np~95 0,050 : 3,12¢ 3/ 3) MULLINS FARM 3,90¢ 17 1) 0 VALUES <LLD
: 2200~ 3,90 3,75 MILES ESE 3,90~ 3,90
MN~54 0,050 0,13¢ 1/ 3) MULLINS FARM G137 1/ 0 VALUES <LLD

0,13~ 0,13 3,75 MILES ESE. Cel37 0413

. [ . . . N




TABLE 10 (CONTD)

ENVIRONMENTAL MONITARING SUMMARY
RADIQACTIVITY IN VEGETATION

NAME GF FACTILITY_WAIIS_BAR_ e DOCKEY NO,. BH=JBzI=WR]

LOCATION OF FACILITY BHEAw oo eommane PR, TENNESSEE e e cmccmcenae REPDRTING PERIOD.192T e comm——
TYPE AND LOWER LIMIT ALL CONTRUL NUMBER OF
__usuum_na_umu__mlu_uunﬂER___DL_._IMMCLTDBJGQAEMNS_.LDCAIIGN WITH_HIGHEST ANNUALMEAN.  LOCATION ____ NONROUTINE
SAMPLED OF ANALYSIS  DETECTION? MEAN (K) NAME MEAN (%)b MEAN (F REPORTED

LUNIT_DE_MEASURENENIL . PERSOBMED LLLBI . RANGED ____ . DISYANGE_AND_QIRECIION  _RANGED __ RANGED . MEASUREMENI . _
Bl-214 0,100 0,338 3/ _ 3) PETIY FARM 0.680 Y/ 1) 0 VALUES <iLD
0,23~ 0,48 3,75 MILES WSW C.48= 0,48 '

SR-89 0,253 0,664 10/ 12)  MULLINS FARM C.82( 3/ 4) _ 1,13{ 5/ 5)

17 0,25« 1,33 3,75 MILES ESE £e40n 1.10 0,48~ 2429

SR=90 0,050 . 0,230 12/ 323} PETTY FARM Q.26( &/ 6} Q,B3( 4/ 5)

17 0,10~ 0,34 3,75 MILES WSW © Qelbe  0W34 Qelle 2,62

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

T2




B T48LE 1

_ EMVIRONMENTAL MONITORING. SUMMARY.

RADIOACTIVITY IN SOIL

NAME_OF _FACILITY WAIIS . BARvmmecowmr—womee—— ——— - - DOCKET. N oo Pl B0 m Y B e oo mr oo e e e e
LOCATION OF FACILITY BHELe e acccavocemnrere—e TENNESSEE cnmc e e e REPORTING PERIOD.LIGIZ woccmmincorcmmcan
TYPE AND LOWER LIMIT ALL . . CONTROL NUMBER OF
| MEDIUM_OR_PATHWAY _ TOTAL NUMBER GF INDICAIUR_LDCAIXDNS__.LDCAIICN-HIIH_HIGEESI.ANNUAL-MEAN-_.,LOCATXONi“W__NUNRDLTXNt-”,
SAMPLED OF ANALYSIS DETECY!DNa MEAN (g)b NAME MEAN (E)b MEAN (FP REPORTED
LUNITI.OFE_MEASUBREMENTI) . REREQEYED LLLDY BANGE DISIANCE-A&D.DlRECIluu____.EANGE_-~__.._BANGél--M_ﬂEASUSEEENL“_”
|_S{O1L
PCI/GM (DRY WEIGHT) GROSS BETA 0,700 0 VALUES <LLD 19,89¢( 2/ 2)
: 2 N 17489~ 2Y,97_
3.7 x 10 % Bq/gm) GAMMA (GEL!;O . ‘
' Ce=14) NOT ESTAB 0,26¢ 1/ 16) PK~6WB GOUDFIELD C.26( L/ 2) 4 VALUES <LLD
Q426> O 26 . 9,0 HILES 58Sk 0,26 Q.24
CE-14¢ 0,060 0,171 3/ 16) PM-SWB CECATUR 0.20¢ Y/ 2} 0.,17¢ 3/ &)
Qelém 0e20. 6,25 _MILES S $a20=___ 0,2C O¢lén 0,22
RU~103 NOT ESTAB G.07¢ 5/ 16) PMr2WB SPRING CITY 0.13¢ 3/ 2} 0,65¢ 3/ 4)
: 0,02=__ 0,13 7.0 MILES_NW Qeld= 0al3  0,03= 0,07
CS~137 0,020 0,82¢ 16/ 16} PM=2wB SPRING CITY 1e46( 2/ 2) 0.,61{ &/ &)
0,33~ 2 .48 . 740 MILES Ny Cabilim 2,48 Q.36 0.84
IR~95 0,030 C,11¢ 5/ 16} PM=6WB GOUGFIELD _ G.13¢ Y/ 2) 0.05¢ 3/ 4)
0,09~ 0413 220 MILES_SSM Cel3e 0.13 C.08~ 0.10
Ne =95 0,010 0,16¢ 8/ 16} PM=5W8 DECATUR Ce26¢ 1/ 2) 0,220 3/ 4)
0,05= 0426 6,25 _MILES.S Ce26= D.2¢ Qs13=_ 0.28.
Bl1-214 0,020 0.95¢{ 16/ 16) PM=1W8 E. FERRY RD 1,09 2/ 2} 0991 &/ &)
0,76~ 1,12 3,75 MILES WSH 1.07= 1512 0 80= 1.21
Bi-212 0,100 1.18¢ 16/ 16} PM=1%WRB E, FERRY RD 1.96( 2/ 2) Q,470( &/ 4)
: 0.73- 1,80 3,75 MILES WSW }o32= 1480  0.54= 0.4
RA=223 NOT ESTAER 0,436¢ 3/ 16) PM=4WB TEM MILE C.39¢ 1/ 2) 0.,35¢ 2/ &)
0.30~___ 0,39 1475 _MILES_NE €39~ 0235 Q228= _  0.43 —
TL-208 6,020 0435( 16/ 16} PM=4WB TEN MILE T Qe44t 27 2) 0,240 &/ &)
0,18~ 0.6 775 MILES NE Cole2m Oe4b Q.18 024
AC-228 0.060 1,300 16/ 16) PM=4W3 TEN MILE 1.69¢ 2/ 2} 0.81( 4/ &)
0,75~ 1,27 T+T5_MILES_NE 1a62= 1.77 D, 64= 101
PA~228 NOT ESTASB 0,066( 6/ 16} LM=1WB ENV DATA STAT G.07¢ 1/ 2) 0,02¢ 1/ &)
0,04-__ 0,07 Q¢S MILES N 0.07= 0207 0,02~ Q.02 o
SR-89 1,500 16 VALUES <LLD 2 VALUES <LLD
18 ANALYSIS PERFORMED == ALL BELDW LLD
SR=~%0 0,300 Ceb4l 4/ 16) LM=1WB ENV DATA STAT Q.66 1/ 2) 2 YALUES <LLD
18 Qe3lm 0,66 D45 MILES N Cabbm Q.66

a. Nominal Lower Limit of Detection (LLD

Y 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 12 _ ' . ;

ENVIRONMENTAL MONITORING SUMMARY
RADIOACTIVITY IN WELL WATER

NAME OF FACILITY_HATTS BAR - o mmommmsmmmgmemarmm cmammsmmmmmmmm e DOCKET 704 BH2d27 2288 e mmen '
LOCATION OF FACILITY BUHEScmc e cccemermccmrem—— TENNESSEE v e ——— REFPQARTING PERICL.197Z ceccmcrccemcan———
) TYPE AND LOWER LIMIT ALL CONTROYL NUuBER‘Dz
EDIUM QR PATHWAY TOTAL NUMBER QF INDICATOUR [ DCATIONS  .LGLAIION. u h,ﬁjﬁ;ﬁﬁl.émb“AL usa3; _LOCATIONS NOMROLTINE
SAMPLED OF ANALYSIS DETECTIONG MEAN { b MEAN ) MEAN trb RFPCRTCD
MIT_OF MEASUREMENTY . BEREOREED . _(LLD) RANGED. ___ DISTANCE. Aun_n.&mmn__‘amng..__.uasuﬁe.uﬁugasusw:,-_“_
WELL WATER
Cl/L GROSS BETA 2.300 4,40¢ 4/ 9) WBNP WELL NO.2 8,19¢ 1/ 2) 3,541 5/ 10}
) . 12 2239~ 8,19 ONSITESSSE §,19 8319 2¢37= 5,71
5.7 x 10~2 Bq/1) GAMMA ‘N“’93
CsS~137 10,000 56 VALUES <LLD A ) : 10,28¢ \/ 37)

10,28= 30,28 -

GAMMA (GELI}

&4
Bl=-214 NDT ESTAB 7444 1/ 1) WBNP WELL ND,3 J.46( 1/ 1) 53,20¢( 2/ 3)
' Tp46- 744 ONSITE,SE Teb4m 1244 14.7l= 91,69
TRITIUM 330,000 15 VALUES <LLD . 637,000 1/ 9
24 : 537,00~ 537,00

a. \onlnal Tower Limit of Detection (LLD) as deéscribed in Table 3.

b. Mean and range based upon detectable measurements only. Fraction of detectable measurements of specified locatioms is indicated in parentheses (F).
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TABLE 13

ENVIRONMENTAL MONITORING SUMMARY

RADIOACTIVITY IN PUSLIC WATER

 NAME _OF FACILITY WATIO B2
LOCATION OF FACILITY_RHEA

ot e e AT Rcan e I Y 8 % v

e e . DOCKET _EH 3=
________________ TENNESSEE o e REFORTING FERIOD_191

ot .

DOCKET NO.

TYFE AND LOWER LIMIT ALL CONTROL NUMBER OF
MECIUM CR PATH¥AY TOTAL AUMBER CF _ INDICATCR LOCATIONS _LOCATION WITH HIGHEST ANNUAL MEAN LOCATIONS NONROUTINE
, SawPLED | . TOF ANALYSIS  DETECTIONZ - MEAN (F)0 - NAME MEAN (£)D MEAN (F) D REPORTED
| vNTY 0P MEASUREMENTL __ PEBECRMED. .__ILLD) RANG DISTANCE_ANQ DIRECTION RANGE RANG MEASUREMENT
PURLIC WATER SUPPLY
PCI/L GROSS ALPHA 2.000 3 VALUES <LLD 3 VALUES <LLD
6 ANALYSIS PERFORMED == ALL BELOW LLD
_ GROSS BETA 2.300 4.69( 16/ 24) C.F, INDUSTRIES 4.84( 6/ 12) 3.28( 1/ 23)
(3.7 x 10-% Bq/1) o 47 2.63~ 8413 TRM 47340 3,59=- 6470 2439- 5.68
GAMMA (NAT}
. . &0
BA~140eLA=140 15,000 T15.39¢ 2/ 18)  C.Fe. INDUSTRIES 15.39¢ 2/ 9) 22 VALUES <LLD
: 15,47 - 23.31 TRM 4730 15.67=_ 23,31
cS-134 10,000 18 VALUES <LLD 10.53( 1/ 22)
— 10.53=_ 10,53
GAMMA (GELT) '
7 .
B1-214 NOT ESTAB 17.11( 5/ 6)  CeFe INDUSTRIES 19.37¢( 3/ 3) 34.25C 1/ 1)
S.72- 27,50 TRM 64730 ' 11.93= 27.50  34.25= 34,25
SR~89 10,060 21 VALUES <LLD 8 VALUES <LLD
29 ANALYSIS PERFORMED == ALL BELOW LLD
SR=90 2.000 21 VALUES <LLD ' 8 VALUES <LLD
. 29 ANALYSIS PERFORMED == ALL BELOW {LD
TRITILM 330,000 535.30( 10/ 24)  DAYTON S47.00( &/ 12) 374.00¢ 1/ 8)
32 341.00= 971,00 TRM 503,8 35¢,00= 971,00 374,00- 374,00 i

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

Fraction

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

we



: guar ter

December 1976 -
February 1977

March-May 1977

June-August 1977

September—Novémber
1977

ENVIRONMENTAL GAMMA

RADIATION LEVELS

Location

Environmental Gamma
Radiation Levels

On-Site (10)*

Maximum
Minimum
Average**

off-Site (7)
Maximum
Minimum
Average

On-Site (10)
Maximum
Minimum
Average

Off-Site (8)
Maximum
Minimum
Average

On-Site (10)
Maximum
Minimum
Average

off-Site (8)
Max imum
Minimum
"Average

On-Site (10)
Maximum
Minimum -
Average

Ooff-Site (8)
Maximum
Minimum
Average

mR/Hour mR/Quarter
0.010 21.2
0.008 16.6
0.009%0.002 19.0+3.4
0.010 21.0
0.006 12.9
0.007%0.002 15.9+5.4
0.012 27.3
0.007 "16.0
0.009+0.004 19.9%8.4
0.008 18.4
0.006 12.1
0.007%0.002 15.1%4.4
0.012 27.0
0.005 10.1
0.008*0.004 17.7%9.4
0.011 25.1
0.007 14.9
0.008+0.003 17.1%6.6
0.012 26.4
0.005 11.7
0.008%0.004 18.6%8.4
0.008 17.5
0.005 10.2
0.007£0.002 14.9%4.6

*Number of stations (three TLD's at each station)
*#%Al1l averages reported *20

25




T&BLE 15

ENVIRONMENTAL MONITORING SUMMARY
RADIOACTIVITY IN FOOD CROPS

NAME DF FACILITY_WAIIS_BAR v ——— e DDCKET ND, . A8H27R2EzHBlesmarocnaca i

LGCATION OF FACILITY BHEScomoccccccmmmmenmm e TENNESSEE e cmmmcmemm e T REPORTING PEARIDDALZZZccccmaccmmceamm e
_ TYPE AND LUWER LIMIT ALL CONTRUL NUMBER OF
__ MEDIUM_OR PATHWAY TOTAL NUMBER OF INDICATOR LOCATIONS . LOCATION wlIH.HICHEST.ANNUAL.ULAN. ~.L0Q5I19B§, NONROVTINE
. SAMPLED OF ANALYSIS DETECTIDNa MEAN (g NAME MEAN (g MEAN (E) REPURTED
lUMNII_CE_MEASUREMENI) = BEREQEMEDR ALLDY e LBANGE® oo DISTANCE.AND.DIBECIION  .BANGE.. .. BANGE.-- MEASUREMENI

CABBAGE ' ‘
PCI1/KGM (WET WEIGHT) GAMMA (NAI)
2
Cs=137 10,000 L VALUES <LLD - 4 16,09¢ 1/ 1)

16,09 16.95

LLORN )
PCI/KGM (WET WEIGHT) GAMMA (GELT)

Ble=214 NOT ESTAB 33,95¢ 1/ n WEBNP AREA 33.95¢ /1) 0 VALUES <LLD
33,95« 33,95 33,95= 33,95

_GREEN. BEANS
PCI/KOM (WET WEIGHT) GAMMA (NAD)
2

Cs~134 10,000 1 VALUES <LLD 13,580 W/ L)
13,56~ 12,56
€5-137 10,000 1 VALUES <LLD 11414¢ 3/ L)

11l.14= 11,16

POTAINES
PCI/KGM {WET WEIGHT) GAMMA (NAD)
1 .
€5-137 ! 10,000 10,23¢ 1/ 1 WBNP AREA 10,230 1/ 4} 0 VALUES <LLD
10,237 10423 1G.23= 10,23
_TOMATOES

PCI/KGM (WET WEIGHT) GAMMA (NAl)

1 VALUES <LLD 1 VALUES <LLD
ANALYSIS_ PERFORMED we abl BELOW LLO A

~ a. MNominal Lower Limit of Detection (LLD) as described in Table 3. ]
b. Mean _and rapge based upon detectable measurements only. Fraction of detectable measurements of specified locations is indicated in parentheses (F).

¢ ' .
. . - -
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Regervoir 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; and fish from Watts
Bar, Chickamauga and Nickajack Reservoirs (see Table 16). The locations of
these stations are shown on the ‘accompanying map (Figure 4) and conform to
sediment and special ranges established and surveyed by the Data Services
Branch, TVA. River statiom 532.1, the comntrol -station, is 5 miles (8 kilo-
meters) upstream from the Watts Bar plant outfall diffuser.

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 9
miles downstream. The samples were analyzed for gamma-emitting radionuclides,
89gr, 99%r, and 3H. Results are displayed in Table 17. '

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, are collected represent-
ing both commercial and game species. Sufficient fish are collected in
each reservoir to yield 250 or 300 grams oven-dry weight for analytical
purposes. All samples were analyzed for gamma, gross alpha, and gross beta
activity. Concentrations of 895r and ?%Sr were determined on the whole
fish and flesh of the buffalo only. The composite samples contained approx-
imately the same quantity of flesh from each fish. For each composite a
subsample of material was drawn for counting. Results are given in Tables
18, 19, 20, and 21,
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Plankton

As indicated in Table 16, 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. Samples were
analyzed for gross beta activity. Sample quantities were not sufficient
for the analysis of specific gamma-emitting radionuclides, 895r and ®%sr.
Sample results are given in Table 22.

Sediment

Sediment samples were collected from dredge hauls made for
bottom fauna. Gamma activity and 895y and ?°Sr content were determined
in samples collected from points in four cross sections. Each sample was
a composite obtained by combining equal volumes of sediment from each of
three dredge hauls at a point in the cross section. Results are given
in Table 23.

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 24 and 25.




29

Table 16

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.
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TABLE 17

ENVIRCNMENTAL MONITORING SUMMARY

RADIOACTIVITY IN RESERVOIR WATER (TOTAL)

NAME OF FACILITY AT S B AR e e e o e e o o 1 % 7. 2 8 DOCKEY N0, BHz18z2=WB veamrwnemaem
LOCATION OF FACILITY BHEAwewccnmaeas —————m—— TENNESSEEccacean ——— e T T REPORYING PERIND-29ZZeeemmcimenca o
TYPE AND LOWER LIMIT ALL v CONTRUL NUMRER OF
(EDIUM DR PATHWAY  TOTAL NUMBER QF INDICATOR LOCATIONS _LOCAXION.WIIH.HIGHESI.ANNUSL.MEAN. LOCATIONS  NONRGUTINE
SAMPLED OF ANALYSIS  DETECTION® MEAN (g)b NAME MEAN (F) MEAN (F) REPGRTED
BANGED.. MEASUBENENI_

lUNlI.DE.MEASUREMENILm_.-EEBEDEMED‘__...LLLQA._.__.._..-,RANGE-__.-..__DLSIANCE-AND_DlﬁiﬁllﬂN-___.BANG&

RESERVOIR WATER IAT

PCI/L GROSS ALPHA 2,000 2 VALUES <LLD 1 VALUES <LLD
3 ANALYS]S PERFORMED -= ALL BELOW LLD
(3.7 x 10 % Bq/1) GROSS BETA 2.300 2,68¢( 1t/ 2) TRM 527,4=67-1 2.63¢( 1/ 1) 1 VALUES <LLD
3 ZAQB" 2.68 : jnba' 2.68
GAMMA {NAT)
12
8 VALUES <LLOD 4 VALUES <iLD
ANALYS!S PERFORMED e= ALL BELDW LLD
SR=89 10,000 5 VALUES <LLD & VALUES <LLD
: 12 ANALYSIS PFRFORMED =~ ALL BELOW LLD
SR=50 - 2.000 8 VALUES <LLD 4 VALUES <LLD
12 AMALYSIS PERFORMED w= ALL BELOW LLD
TRITIUM 330,000 405,33¢ 3/ 8} TRM 51E,0m67-0 412,504 2/ &) 519,001 1/ 4)
12 369,00~ 456,00 36%,00~ 456,00 519,00~ 519,00

3. Wominal Lower Limit of Detection (LLD) as described in Iable 3.

b. Mean and range based upon detectable measurements only.

Fraction of detectable measurements o

f specified locations is indicated in.parentheses (F).

I¢



TABLE 18

ENVIRONMENTAL MONITORING SUMMARY

RADIOACTIVITY IN FISH (CHANNEL CATFISH, FLESH)
NAME _OF FACILITY_ WAIIS_8AR - I e DOCKET N0y BHz28232HBlemmmmranmen
LOCATION OF FACILITY BEEA e cmcrommr o ————- TESNESSEE. o= REPORTING PERIDD.192Zcimccccmccccacn
_ TYPE AND LOWER LIMLT ALL CONTROL NUMBER OF
| MEDIUM OR_PATHWAY TOTAL NUMBER QF IprcATDR_LQcAtlnuﬁ._.La.Axlcu leﬂ_ﬁiﬁhﬁﬁanuJUAL MEAN. - LOCATIONS  NONROLTINE
) SAMPLED OF AMALYSIS  DETECTIONA MEAN (F)b NAME MEAN (FP MEAN ¢gP REPORTED
LUUII_DE_MEASUEEHENIA__.-EEEEDBMED___._.ALLDA__.__,-.-_.-Béﬁaﬁh_..-._._ﬂjﬁléNCE Auu DIRECIION  BONGER. — ..-RANGES_. MEASUBEMEN]

| cHANNEL CATFISH (FL)

PCI/GM (ORY WEIGHT) GR{OSS ALPHA 0,100 4 VALUES <LLD 2 VALUES <LLD
_ ) ANALYS1S PERFORMED =~ ALL BELDW LLO
-2 GRDSS BETA 0.100 23 32¢ 4/ 4 NICKAJACK RESERVOIR 32,274 2/ 2) 28,44( 2/ 2}
(3.7 x 10 % Bq/gm) & 17.97~_ 33,16 TRM 425471 31e38= 33,16 2129%n 34,94
GAMMA (NAL) - :
BA=140,LA=-140 0,150 0e24¢ 3/ 4} NICKAJACK RESERVOIR C.27( 2/ 2) 0.,32¢{ 1/ 2}
. 0417~ 01326 TRM_425=4T71 Gsl8= 0.36 Q:3%9= 0,39
Cs-137 0,120 0,14¢ 2/ &) NICKAJACK RESERVOIR C.17¢ 1/ 2) 0428{ 2/ 2}
_.0,12" Qal7  TRM 4257471 Cal7n 0217 Qe2b= Q.32
CR=51) 0.600 1,82¢ L/ 4) CHICKAMAUGA RES, 1.82¢ 1/ 2} 2 VALUES <LLD
1,82~ 1,82 TRM 471~5 1.82» 1,82
IN-63 0.220 0,24¢ 1/ &) CHICKANAUGA RES, C.24¢ L1/ 2) 2 VALUES <LLD
—_— _0,424" Q224 TRM_471-539 Ce24~ 0324

a.
b.

Nominal Lower Limit of Detection (LLD) as described in Table 3. :
Mean and range based upon detectable measurements only, Fraction of detectahle measurements of specified locations is indicated in parenrheses ().

(A3



ot v r

' : TABLE 19

ENVIRONMENTAL MONITORING SUMMARY
RADICACTIVITY IN FISH (WHITE CRAPPIE, FLESH)

MNAME DOF FACILITY_WAIIS_B&4R-o BOCKET_ND, BH=zJBz5=WR]

LOCATION OF FACILITY BHE e ccemnae - ————— TENNESSEE v nccconenimne REPORTING PERIODD.12Z2meccncecemcan= oo
TYPE AND LOWER LIMIT ALL CONTROL NUMBER OF
__MECIUM 32 PATHWAY - TOTAL NUMBER__ DF__  INDICATOR_LOCATIONS _LDCAIICH_WITH.HIGHESI_ANNUAL_MEAN_.  LOCATION NOGNRIOLTINE
. SAMPLED OF ANALYSIS DETECTIONG MEAN (%)b NAME MEAN (%)b ME AN (;: REPORTED
TUNITI_OFE_MEASUREMENTIY  « RERFUBMED.  _  _flLDY e oo -BANGE o DISIANCE_AND_DIRECIION _ _RANGEZ ~RANGED .. MEASUREMENI
WHITE CRAPPIE (EL
PCI/GM (DRY WEIGHT) GROSS ALPHA 0.100 4 VALUES <LLD 2 VALUES <LLD
- b ANALYS1S PERFORMED == ALL BELOW LLD
(3.7 x 1072 Bq/gm) - GRUSS BETA 0,100 39,14¢ 4/ 4} N1CKAJACK RESERVOIR 4C.57( 2/ 2y 39,02t 2/ 2)
& 34,92~ 460422 TRM 425=4T1 24.92=  486%22  33,98= £4.07 — -
GAMMA- (NAY)
s
BA~140,LA~140 0,150 0.31¢ 3/ 4} NICKAJACK RESERVOIR 0.33{ 2/ 2) 0.48¢( 1/ 2) _
: De26~ 0,39 TRM 425=471 Q.26 0139  0.48= Q448
€S~137 0,120 0,16¢ 4/ %) NICKAJACK RESERVODIR G.17¢ 2/ 2} 0.26( 2/ 2}
: O¢lb~ 0.18 TRM 6425=47} C.lfi= _ 0L1E Qe24m 0,27
CR-51 0.600 0,72¢ 1/ 4) CHICKAMAUGA RES, G.72¢ 1/ 2) 0.95¢ y/ 2}
0,72= 0,72 TRM &71-530 .72 0.72 0,95m 0,95
1-131 0,200 0,551 1/ o) CHICKAMAUGA RES, _ 0.55¢ 1/ 2} 0.,72¢ W/ 2}
055~ 0,55 TRM_471~530 C.55= 0355 Q,72- 0:72

@, Nominal Lower Limit of Detéction (LLD)Y a@s described in Table 37 -
b. Mean and range based upon detectable measurements only. Fraction of detectable measurements of specified locations is indicated im parentheses (F).
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TABLE 20_

ENVIRONMENTAL MONITORING SUMMARY

"RADIOACTIVITY IN FISH (SMALLMOUTH BUFFALO, FLESH) £
NAME _QF FACILITY. uAIIS BAR e m———— A — = ——— .-_.._,,...,._WQOQSE_ﬁ.AJ,Bﬁ=28-; 11
LOCATION 0F FACILITY BHEA e e mcmcmcecme—e—nea— TENNESSEE e e ccmecaeoee RE?CRTI&G PERIODLLSZ e cccmc e m— -
TYPE AND LOWER LIMIT ALL CONTROL NUMBER CF
MEDIUM R PATHWAY TOTAL NUMBER oF JNDICATOR_LOCAYIONS . LOCAIION. NLIEEQ‘LMESI,ANLUAL MEAN. LOCATIONS - NONROLTINE
SAMPLED DF ANALYSIS DETECTIONA MEAN (F)b NA MEAN (F3b MEAN (Fﬁ REPORTED

_QUNIT_DE_MEASUREMENI) . REREDRMED.  —mfLLDlenn o

~BANGER cman  QISTANCE. AND DLBEEIIQN,___nﬂANQE..___g,nBANGE,,3,_BEASUEE“tNI

Yy ¥y e

SM‘MUUIHABUFF (FL)
PC1/GM (DRY MWEIGHT) GROSS ALPHA 0,100 & VALUES <LLD } VALUES <LLD
5 ANALYSIS PERFORMED == ALl BELOW LLO
-2 GRGSS BETA 0,100 25,489¢ b/ &) CHICKAMAUGA RES, 26,430 2/ 2) 39,15( V/ 1)
(3.7 x 10 ~ Ba/gm) 5 20,75=__ 29,95 TRM 471=530 25,05+ 27:80__ 39,15m 39,15
GAMMA (NA]) : i
BA=140,1LA~140 0,150 0,354 2/ &) CHICKAMAUGA RES, 0.42( ¥/ 2) 0,60¢ 1/ 1}
0,29 0442 TRH 471-530 Qe42n 0,42 0,60+ 0,60
CsS=-137 0,120 0,140 . )L/ 4) CHICKAMAUGA RES, Celdt 17 2) 0.16( 1/ 1}
“0.)47 __Oel&  TRM 471530 Colém: 0414 0416~ Q16
CR=51 0,600 0,76 1/ 4) NICKAJACK RESERVOIR 760 Y/ 2) } VALUES <4LLD
Q.78~ 0,78 TRM 425~47% Q76> Q.76
SR~89 0.500 ¢ VALUES <LLD 1 VALUES <{LD
)-] ANALYS!S PERFORMED == ALL BELOW LLD
‘SR«90 0,100 4 vaLUES <LLD ) 1 VALUES <LtD
_ 5 ANALYSLS PERFORMED == ALL BELOW LD
i 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 indicated in parentheses (F).




TABLE 21

ENVIRONMENTAL MONITORING SUMMARY

RADIOACTIVITY IN FISH (SMALLMOUTH BUFFALO, WHOLE)_

g NAME _OF FACILITY_waIIS_BAR - COLKEY N0, 8He28x3z4A)
LOCATICON GF FACTLITY EHEAe o e e cccccammceaan TEUNESSEE e cmccccmcmeaee REPORTING PERIOL.L2ZZccccvccccmccae—m
TYPE AND LOWER LIMIT ALL CONTRQOL NUMBER OF
— _MEDIUM DR_PATHWAY  TOYAL NUMBER - ﬂﬁ_‘A___lNQLﬁAIQB“LDCAIIDNS__.LGChIlQN.HlIH.bLﬁh’SI.ANJUA -EEAq;_ﬁ_LQCATLDNS L NONROLTINE
SAMPLED ' OF ANALYSIS [ DETECTION MEAN (@) NAME MEAN (F) MEAN (F)D REPORTED
_LUMII_OF _MEQSUREMENI) - PEREQCRMED. oo _filD1 RANGE _DISTANCE_AND. DlRELIiﬂh____.RANGE _-RANGE. . .5**1U“‘A:NI ____
SM MOTH BUFE (W) -
PCI/GM (DRY WEIGHT)  GROSS ALPHA © 0,100 0,10¢ 1/ &) CHICKAMAUGA RES, G.10( 1/ 2)  0,33( 1/ 1
: _ 5 0,10~ 0,10 TRM 4#71»530 010~ 0,10 0¢33m 0,33 _
(3.7 x 10" 2 Bq/gm) GROSS BETA 0,100 21,560 &/ &)  NICKAJACK RESERVOIR  22.39( 2/ 2) 33,59 i/ L)
5 15,43= 29,68 _TRM 4257471 17.10% 29348 33,59% 33,59
GAMMA (NA]) '
. [ .
BA-140,LA=140 0,450 0,26¢ 1/ 4} NICKAJACK RESERVO]R 0.260 1/ 2) 1 VALVES <LLD
0,26 ___ 0,26 TRM 425=473___ _  (.26= 0326
CR=51 0,600 0,54 ¢ 1/ &)  NICKAJACK RESERYDIR 0.94¢ 1/ 2) 1 VALUES <LLD
0,54=__0.94 _TRM_425-471 Ce94=_.  0.94 -
I=131 0,200 0,290 2/ 4) NICKAJACK RESERVOIR C.31¢{ L/ 2) 1 VALUES <LLD
0,27~ 0,31 IRM 425~4713 0,31 0,31
SR~89 0,500 4 VALUES <LLD ' 1 VALUES <LLD
5 ANALYSIS PERFORMED = ALL_BELOW LLD
SRw50 0,100 Ge210 3/ &) CHICKAMAUGA RES, 0.30f )/ 2) 0,510 /1)

5 0.10- 0,30 TRM 471=530 0,30= 0,30 Q451= Q.51

a. Nominal Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon detectable measurements only. Fraction of detectable measurements of specified locations 1s indicated in paren;heses ).

G¢



TABLE22 _ ’

ENVIRONMENTAL MONITORING SUMMARY

RADIOACTIVITY IN PLANKTON

NAME_DF EACILITY WALIS.BAR ccmeree—emmm e mm e e DOCKET N2..BH=2823z4B]
LOCATION OF FACILITY BYUEA e crcccceccccaceceaac~ TENNESSEE ccccmecccaas  REPORTING PERIOD.A9ZZccccmccemcccnneen
. R TYPE AND LOWER LIMIT ALL : CONTROL NUMBER CF
___MEDIUM_DOR PATHWAY _ TOTAL NUMBER ar INDICATOR_LOCATIONS _ LOCATION. k1TH EESI_ANNMUAL. M=Au._~_LGCAr10n ___ NDNROUTINE
. SAMPLED OF ANALYSIS  DETECTIONA MEAN (F) NAME MEAN CF) MEAN (F REPORTED
_LUNIT_CE_MEOSUREMENTY . BEREQORHED LLbnl RANGED ~-_DISTANCE.AND. QLBEcxinm_____ﬁauuE...__.-_BAMQEQ..“-ﬁﬁAsusﬁM&ﬁ&-ﬂ__
PLANKION » .
PCI/GM (DRY WEIGHT)  GROSS ALPHA 0.100 3,740 3/ 4)  TRM 496,5 3,76( 3/ &) 0 VALUES <LLD
: _ 4 14965 6,57 1,96 6,57
] -2 3 GROSS BETA 0.100 32,57¢ 12/ 12} TRM 51B8,0 35,560 4/ 4) 18,80( &/ 4)
(3.7 x 10~ Ba/gm) 16 6,31~ 53,49
a.

Nominal Lower Limit of Detection (LLD) as described in

b, Mean and.range based upon detectable measurements only.

25,680 _ 42,19 13:66= 21,01
Table 3.

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

9¢



TABLE 23

ENVIRONMENTAL MONITORING SUMMARY

RADIOACTIVITY IN SEDIMENT

NAME OF FACILITY HATIS BARcmvcvcccom e e wm e

DOCKET _NQe BH=28z3-4B)

LOCATION OF FACILITY BHEA e cccccvececccnmoae TEUNESSEE e wew—we REPORTING PERIOD.1IOZcccwmcccccccan—aw
. TYPE AND LOWER LIMIY ALL CONTREL NUMBER DE
L MEOIUM_ DR _PATHWAY  TOTAL NUMBER af JNDLCAJ'_UR__LU':AuQNS__.LOCAIlOZx‘_‘:JII&-E.IGEESJ’..AMNUAL_&EAt\.;).__;ulc ATIONS NONROLYINE
.- _SAMPLED GF ANALYSIS  DETECTIONA MEAN (F)b NAME MEAN (F) MEAN (F1b REPORTED
[ tUNIT _OF MEASUREMENT)Y . BEREQRMED ~ALLDL RANGED DISIANCE_AND_DIRELIION: RANGE BANGE .. MEASUREMENI _
| SEQIMENT. AVG ,
PCI/GM (DRY WEIGHT) GAMMA (GEL!)
la
(3.7 x 10°% Bq/gm) Lo~60 D,010 0gl2¢ 3/ L2y TRM 49645 C.12( 3/ &) 0.23( 4/ 4)
0.,09= Q.18 C.09%» QL 18 0s2im= 0,59
Cs-137 0,020 0,44¢ 12/ 12) TRM 4£96,5 1.01¢ A/ &} 4.85( 4/ ).
D07 2,08 La42= 2,05 2.,08="_7.,33
LR~95 0,030 0,04¢ i/ 12} TRM B818,¢ C.04( L/ 4 4 VALUES <LL
0,04~ 0.04 QaQb~ Q.06
NB~95 0,010 0,23¢ 3/ 12y TRM 518,0 Ce39¢ L/ &) 0.10¢ 1/ 4}
0,13= 0.39 Q.39 03239 0,10~ 0,10
BI-214 0,020 1,060 12/ 12) TRM 518,0 1e18( &/ &) 10310 &/ &)
0,86~ 1,22 1610 1422 1.02= 1465
Bi-212 0,100 1,36¢ 12/ 12) TRM 518,0 1s51( 4/ &) 1,60 &/ 4)
0-80"‘ 1,90 l-Q_}.'__._lig_Q_____l_!_Z_g_: 2447
RA=-223 NOT ESTAB 0.35¢ 1/ 12} TRM 496,45 Ce35( L/ &) 4 VALUES <LLD
D435~ 0,35 C.35= 0,35
TiL-208 0,020 O.4L( 127 12) TRM 518,0 Ceabl 4/ &) 0.50( 4/ &)
i D32~ 050 Cagd» 0,50 0,42= 0,61
AC~-228 0,060 14510 12/ "12) TRM 518,0 1,610 &/ &) 1.7 &/ &)
‘ leld— 1,72 1a54= 1.72 10387 2.04
PA~228 NOY ESTAB 0,06¢ 1/ t2) TRM 518,0 C.06¢ i/ &) 4 VALUES <LLD
DAO(’.‘," OlQ_b 0106’ Q‘.Q_ﬁ
SR-~89 1,500 2436¢ 3/ 12) TRM 527,4 2.54¢( 1/ &) 1640 1/ &)
16 14192 2414 284+ 23.54 1066 164
SR=90 0,300 0,431¢ 1/ 12) TRM 496,5 0310 L/ . A} 4 VALUES <LLD
16 0.31 Qa3lm= Qe3l)

4. 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).

LE



TABLE 24

ENVIRONMENTAL MONITORING SUMMARY

RADIOACTIVITY IN CLAM FLESH

8¢

NAME QF FACILITY_WAIIS_BAR e mmmmmmem e __DOCKET NO,.BH=zZ23z3 LL SRR
LOCATION OF FACILITY _BOEAm oo oo TEUNESSEE oo T T REPORTING PERIEDAGIZ oo _
TYPE AND LOWER LIMIT AL CONTROL NUM3ER ©OF
MEDIUM DR PATHWAY TOTAL _NUMBER 0OF INDICATOR LOC IJQN*__-LQ»QIICN hlIﬁ;ﬂLEhESI,ANMUQLnﬁhéﬂ- LOCATIONS NONROLTINE
SAMPLED OF ANALYSIS  DETECTICN MEAN (F MEAS (F)5 MEAN (F)D  REPORTED

LUNLI.DE.MEASUBEJEN¢A__..EEREDBMED.__...ALLﬂi‘..__.-._-,-RANGE..._.--__QLSIABCE-ANQ.DLBECIiﬂh_ﬁ__nBA QED. . BANGEDL.. MEASUREMENI

CLAM FLFSh AVG

PCI1/GM (DRY WEIGHT) GROSS ALPHA 0,100 0,38¢ “«/ 4) TRM 496|5 C.38( 4/ &) 0 VALUES <LLD
4 0,10~ 059 CelO- 03559
-2 GRDSS BETA 0,100 4,494 4/ 4) TRM 96,5 4,490 &/ &) 0 VALUES <LLD
(3.7 x 10 7 Ba/gm) 4 2.14% 7,03 - 2,14 7,03
GAMMA (GELI) '
. 16
CS5=137 0,080 0,241 i/ 12} TRM 518,0 Ce260 L/ &) 0,32( W/ &)
. 0,24~ Q24 Cy24= Dwdb 0,32= 2532
NB-95 0,070 0,28¢ 1/ 12} TRM 518,0 g.28( 1/ #) 4 VALUES <{LD
) 0s28~ 0,28 0,28 0e28
BI~214 NOT ESTAB .18t 6/ 12} TRM 496,5 2.07( L/ 4} 2.18( 3/ 4}
0452 2:07 2407w 2207 1:30= 3.8¢4
TL=~208 NOT ESTAR 0,171 1/ 12} TRM 518,0 R Col7¢ L1/ &) 4 VALUES <{LD
0417 el 0417 037 .
AC-~228 NOT ESTAB 0,56¢( 1/ 1) TRM 518,0 CeS6¢ L/ &) 1.77¢C 1/ 4}
Q.56- 0256 Qe56= 0;56 1!779 177

4. Nominal Lower Limit of Detection (LLD) as described in Table 3.
b. Mean and range based upon detectable measurements ounly. Fraction of detectable measurements of specified locations is indicated in parentcheses (¥).




ENVIRONMENTAL MONITORING SUMMARY

RADIOACTIVITY IN CLAM SHELL

NAME OF FACILITY WAIIS BOBovevaw

- ———— - — - -

DOCKEY NO,_BHzZR=5:z4WB1

LOCATION OF FACILITY_BHEAo oo _-__ o ——— TENNESSEE e mmuen e REPORTING PERIOD_12I7 e cccmmmcceeaen
TYPE AND LOWER LIMIT ALL CONTROY NUMzER OF
| MEDIUM OR PATHWAY _ TOTAL MUMBER 0F INDICATOR LOCATIONS  _LOCATION_WITH HICHESI.ANNUAL MEAN.  LOCATIONS __ NONROLTINz
i SAMPLED OF ANALYSIS  DETECTIONA MEAN (F3b NAHME EAN (FP MEANcéfkb REPORTED
LUMIT_DE_MEASUREMENI) . PERECBMED. o _(LLD}owoe oo -RANGER _____ DISTANCE_AND_QIRELIION  _RANGED . _RANGE .. MELSURENENT _
CLAM_SHELL _AVG
PCI/GM (ORY WEIGHT)  GROSS ALPHA 0,750 4 VALUES <LLD 0 VALUES <iLD
- 4 ANALXSLSAREREDRMED,::_AthBELDK LLD Y P REXEER (A0
. o1a”2 ol GROSS RETA 0,700 Be4B( 4/ 4)  TRM 656,5 3.6 “/ &) VALUES <
(3.7 x 10 ° Ba/gm) 4 765 9,92 ' .68 6,92
GAMMA (GELT)
16
Ca-690 0,010 0,02¢ 3/ 12) TRM 518,0 0.02( L/ &) 0,04( 1/ &)
0.02- 0,03 0.03~ 0303 0,04 0,04
LS=~137 0,020 0,05¢ 3/ 12) TRM 518,0 0.08( 1/ &) Q17¢( 2/ 4}
: 0,03~ 0.08 S Co0b= 0,08 0.,06=_ Q4,25
B1-214 0,020 0,160 12/ 125  TRM 49&,5 C.18( 4/ 4} O.18( &/ 4
0,09~ Q26 0.10e 0.26 0 10=: Uasl6
B1-212 0,100 0,36¢ 1/ 12}  TRM 516,0 0.36¢ 1/ &) & VALUES <iLD
0,36~ 0,36 Q.36x 0.3% _
TL=208 0,020 0,05( 6/ 12)  TRM 516,0 C.06( 2/ &) 0,05¢( 3/ &)
0.02=- 0,10 0.03= 0,10  0.03= 2,08
AC-228 0,060 0.,27( 11/ 12} YRM 49%,5 0320 4/ &) 0,330 1/ &)
0,11 0.83 £ .289= [ 1) Qe33= 0,33
SR-8% 5,000 5,95 2/ &) TRM 496,5 5,95¢ 2/ &) O VALUES <LLD
) 4 5423- 647 h,23= 6467
SR=90 1,000 1.900 3/ 4}  TRM 96,5 1,90( 3/ &) 0 VALUES <LLD
4 14322 2,49 1,322 2749

de

b.

Nominal Lower Limit of Detection (LLD) as described in Tabl

e 3.
Mean and range based upon detectable measurements only. Fraction of detectable measurements of specified locations is indicated in parentheses (F).
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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 Envi-
ronmental 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.

Increased levels of radioactivity were observed in milk, rainwater,
air particulates, heavy particle fallout, vegetation, and in atmospheric
radioiodine in September and October following the atmospheric nuclear
weapons testing conducted by the Peoples' Republic of China. This increase
was widely reported in the eastern portion of the United States. Levels of
1317 in milk as high as 34.54 pCi/l were observed. The primary radioiso-
topes identified in the atmospheric media were 357r, %5Nb, 1317, 1827,
1”Ba, 1"‘)La, and %9Sr.




