TENNESSEE VALLEY AUTHORITY

RADIOLOGICAL HEALTH STAFF

~t—aooo 1



WIIRONHKNTAL RADIOACTIVITY LFV?
WATTS BARNUCLEAR TLAI

Annual Report 1982
TVA/POERF/RKw

May 1983



List of Tables .
List of Figures

Introduction........

At mospheric Honitoring .
Terrestrial Honitoring .

Reservoir Honitoring . .

Quality Contro

Concl usi ons

Page



Tabl e
Tabl e

Tabl e
Tabl e
Tabl e

Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e
Tabl e

| - Environnental Radioactivity Sanmpling Schedul e
2 - Environnmental Mbnitoring Station Locations
VWatts Bar Nuclear Plant.............
3 - Detection Capabilities for Environnmental Sanple
Analysis ... .
4 Results Cotained i nlnterlaboratory Conparison
Program ... ... .. e
5 . Maxi mum Per mi ssabl e Concentrat i ons for
Nonoccupational Exposure ... e
6 - Radioactivity inAr Filter .... ... ..........
7 - Radioactivity i nRainwater .. ...
8 - Radioactivity i nHeavy Particle Fall out
9 - Radioactivity inCharcoal Filters .......
10 - Radioactivity inAtnospheric Misture .... ...
11 - Radioactivity inMIk ...... .. ... .........
12 - Radioactivity inVegetation .... .......... ..
13 - Radioactivity inSoil ...... . ... .. ........
14 - Radioactivity inWell Water ..... ...........
15 - Radioactivity inPublic Water Supply
16 - Environmental Gamma Radiation Levels ... C
17 - Radioactivity inApples...... .. .. ..........
18 - Radioactivity inCabbage..................
19 - Radioactivity inCorn .... ............... )
20 - Radioactivity inGeenBeans..... ...........
21 - Radioactivity inlLettuce... i
22 - kadioactivity inPotatoes ..... ............
23 - Radioactivity inTomatoes .................
24 - Radioactivity inTurnip Geens.... ..........
25 -Radioactivity inBeef ...... ... ... .......
26 - Radioactivity inPoultry..... .............
27 - Sanpling Schedule - Reservoir Monitoring. ... . .
28 - Radioactivity inSurface Water .............
29 - Radioactivity inChannel Catfish (Flesh) .......
30 - Radioactivity inWite Crappie (Flesh).........
31 - Radioactivity inSmallmouth Buffalo (Flesh)
32 - Radioactivity inSmllmuth Buffalo (Wole)
33 - Radioactivity inPlankton .... ............
34 - Radioactivity inSediment .... ............
35 - Radioactivity inShoreline Sediment ..........
36 - Radioactivity inCamFlesh. . .......
37 - Radioactivity inCamShell .... ...........

LI ST OF TABLES

Page



Figure
Figure
Figure

Figure

Figure

Figure

Figure
Figure

Figure

Figure
Figure

Figure

10
11

12

LI ST OF FI GURES

Tennessee Valley Region ......

At mospheric and Terrestrial Mnitoring Network .

Vatts Bar Nuclear Plant Site Mnitoring
Stations ......

Annual Average Goss Beta Activity i nAr

(Particulate Filters) - WBN. . ..... ..........

Annual Average Goss Beta Activity i nDrinking

Water -VBN . ..

Annual Average Goss Beta Activity i nSurface
Vater -VBN . ..... ...

TLD Locations WBN. ... ...
Direct Radiation Levels - WBN . ... ..

Direct Radiation Levels - VBN, 4-Quarter
Moving Average ........

Reservoir Mnitoring Network . . ...
Annual Average Cesium 137 i n Sedinent - VBN

Annual Average Cobalt-60 i n Sedinment - WBN . .

Page
10
19.

20

21

42

42
43
44

44
58
59
59



ENVIRONMENTAL RADIOACTIVITY LEVELS
VWATTS BAR NUCLEAR PLANT

1982

[ ntroduction

The Vatts Bar Nuclear Plant (VBN), being constructed by the
Tennessee Valley Authority, islocated on asite owned by TVA containing
1770 acres of land i nRhea County, Tennessee, bounded on the east by
Chickamauga Reservoir (see figure 1). The site is approximately 50
mles (80 kiloneters) northeast of Chattanooga, Tennessee, and 8 niles
(13 kiloneters) southeast of Spring City, Tennessee. The plant will
consi st of two pressurized water reactors; each unit israted at 3,411
NW and 1,160 H%. Fuel load i nunit 1 is scheduled for 1983.

A preoperational environnental radiological monitoring program
was inplenented i nDecember 1976. This program has the objective of
establishing a baseline of data on the distribution of natural and man
made radioactivity inthe environnent near the plant site. This report
presents the results obtained from that program during 1982.

The Radiol ogical Health Staff (Cffice of Power) and the Office
of Natural Resources carried out the sampling program outlined in tables 1
and 27. Sampling locations are shown in figures 2, 3, 7, and 10, and table 2
describes the locations of the atnospheric and terrestrial nonitoring stations.
Al the radiochenical and instrumental analyses were conducted i nTVA's Wstern
Area Radiol ogical Laboratory (WARL) located at Miscle Shoals, Al abama, and
Eastern Area Radiol ogi cal Laboratory (EARL) at Vonore, Tennessee, with EARL
being the primary laboratory for samples from WBN. Alpha and beta analyses
were performed on Beckman Low Beta ||, Beckman Wde Beta |1, and Tennel ec
LB5100 low-background proportional counters. Nuclear Data (ND) Model 100
multichannel analyzer systems employing sodium iodide, Nal(T#), detectors
and ND Model 4420 Systems in conjunction with germanium, Ge(Li), detection
systems were used to analyze the sanples for specific gama-emitting radio
nuclides. At EARL, an ND Model 6620 system is used with both types of
detectors. Samples of water, vegetation, air particulates, food crops, and
charcoal (specific analysis for 1311) are routinely counted with Nal (Tl)
detection systens. |f significant concentrations of radioisotopes are
identified, or ifthere i sa reasonable expectation of increased radio
activity levels (such as during periods of increased fallout), these
sanples are counted on the Ge(Li) systems. Identification of gama-enitting
radionuclides inall other types of sanples i s routinely performed by analysis
on the Ge(Li) system TVA-fabricated and Tennel ec beta- ans coincidence
counting systems are utilized for the determination of 1111 concentrations
in milk. Tritium determinations are made with Beckman LS150, Beckman LS100C,
and Packard Mbdel 3250 liquid scintillation counting systens.



Data were entered in conputer storage for processing specific
to the analysis conducted. A conputer, enploying an ALPHA-H | east-squares
code, using multimatrix techniques was used to estimate the activities
of the gamma-enitting nuclides analyzed by Nal (TE). The data obtai ned
by Ge(Li) detectors were resolved by the appropriate analyzer software
and the netric minimzation routine HYPERHET.

The detection capabilities for environnental sanple analysis
given as the nomnal lower limts of detection (LLD) are listed in table 3.
Sanpl es processed by Nal (TI) gamma spectroscopy were analyzed feor 14
specific ganmma-emtting radionuclides and radionuclide combinations . For
these anal yses, radionuclide conbinations such as 103'1°6Ry and 95zr-Nb are
anal yzed as one radionuclide. Al 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 radioiso
topes, such as “Be, 40K, 212g 214pj 212ph ol4py 226R3 etc, LLDs for
the analysis of the radionuclides |isted below are given in table 3B
LLDs for additional radionuclides identified by Ge(Li) analysis were cal
culated for each analysis and nomnal values are listed in the appropriate
data tables. Inthe instance where an LLD has not been established, an
LLD val ue of zero was assumed. A notation in a table of " values <LLD
for an isotope with no established LLD does not imply a value less than O;
rather, it indicates that the isotope was not identified in that specific
group of samples. For each sanple type, only the radionuclides for which
val ues greater than the LLD were reported are listed in the data tables.

TVA' s radioanal ytical |aboratories participate in the Environ
mental Radioactivity Laboratory Interconparison Studies Program conducted
by EPA-Las Vegas. This program provides periodic cross-check sanmples of
the type and radionuclide conposition normally analyzed in an environnental
monitoring program Routine sanple handling and anal ysis procedures
were enployed inthe evaluation of these sanples. The results received
during cal endar year 1982 are shown in table 4. The 30 linits based on
one neasurenment were divided by the square root of 3 to correct for
triplicate determ nations.

The followi ng radionuclides and radionuclide conbinations are qqantified
. 141144 . 51y -

HA- - conputer code: e r; 1 -i;

qy63t1B%6éllI;P 13IZ‘!Cls;ea%7?39;ue“.9%52r-Nb; E@Co; q4Hn; ggFe; GC&OO: 4K;

65 z7n; and
140p3- La.



Table 1
ENVIRONMENTAL RADIOACTIVITY SAMPLING SCHEDULE

) Heavy
_ _ Air Char coal Rain Particle Atnospheric Vel | Public Aquatic Life
Station Location Filter Filter wat er Fal | out Moi sture  Soil Vegetation MIk Water Water and Sedi ment

Site SSW W W Ve M BW

=2

Site N BW
Snmith Bend
Spring City

Cedi ne

T £ £ £

Ten Nil e

=2

Decat ur

Goodfield

Zz I £ IT £ £ £ =T

S
S
S
S
S
S
S
S
Rockwood S
S

£ £ £ £ £ £ 2 =g =
£ £ £ £ £ £ g £ =

Dayton MH BW

Farm H
Farm L
Farm No

O OO0
zZZ
§Z

Control Farns
Onsite Wlls (7) N

Watts Bar Reservation N H
C. F. Industries N

Chi ckanauga/ Wat t s
Bar Reservoirs QC

w - weekly BW - Bi weekly N - Monthly (every 4 weeks) Q - Qarterly S - Semiannually a. Considered as controls
for well water. b. Control farms are also part of SQN program and sone |ocations are sanpled weekly. c. Some control

sanpl es are part of the SQN program and are collected semiannually.



Table 2
ENVI RONVENTAL MONI TORI NG STATI ON LOCATI ONS

WATTS BAR NUCLEAR PLANT

Appr oxi mat e Di stance and
Sample Station Direction fromPl ant

| ndi cator Stations

LM1 WB 1/2 nmle (3/4 kiloneters) SSW
LM 2 WB 1/2 nile (3/4 kil oneters) N
PH-1 WB, Smith Bend 3-1/2 miles  (5-1/2 kiloneters) SW
PH2 WB, Spring Gty, TN 7 miles (11-1/4 kil oneters) NW
PH 3 WB, Cedine Canp 11-1/2 nmiles (18-1/2 kiloneters) NNE
PH4 WB, Ten Mle, TN 7-3/4 miles  (12-1/2 kiloneters) NE
PH5 WB, Decatur, TN 6-1/4 miles (10 kiloneters) S
PH6 WB, Goodfield, TN 9 miles (14-1/2 kil oneters) SSw
Farm Ha 4-3/4 miles  (7-3/4 kiloneters) W
Farm La 1-1/2 miles  (2kiloneters) SSw
Farm Moa 4-1/2 miles  (7-1/4 kil oneters) NW

Control Stations
RM-1 WB, Rockwood, TN 17-1/4 miles (27-3/4 kiloneters) NNE

RV 2 WB, Dayton, TN 15 miles (24-1/4 kil oneters) SW
(ldentical with RM2 SQ

Sequoyah Nucl ear Plant)

Fam S 19-1/2 nmiles (31-1/3 kiloneters) SW
Fam B 15 miles (24-14 kil ometers) E
Farm C 16 miles (25-3/4 kiloneters) SSw

n. Considered as controls for well water.



Total a
Gross a
Cosa 8
I's
" Sr
**Sr

*All LLD values for isotopic separations are calculated by

col |

ection date.

Air
Particulates
pCLOwW

0. 005
0.01

0.005
0.001

Table 3
DETECTION CAPAMILITIS FOe XVnl MMWAL SAMPL  ANALYSIS

A. Specific Analyses

MiONIAL LOW LEtIT OF DrTECTION (LUD)

Fi sh,
Veget ati on Soil and clam fl esh. Foods, seat,
Char coal Fallout Woter and train Sed iment plankton, d am shells poultry,
Clima! Gl/ht PCi/1  pCl/, dI-. pCi/t. dry pCG/A dry PCid. dry  PCli/ka.. W
- 0.4 0.01
2.0 0.05 0.35
0.05 24 0.20 0.'0
330
0.02
10 0.25 .

ilk
Plli

0.5
10

the method devel oped by Pasternack and Barley as described to HASL-300.
Factors such as sample size, decay time, chenical yield, and counting efficiency my very for a iven sanple; these variations
change the LLD value for the given sanple. The assunption i smde that all “sanples are anal ysed within one week of the
Conversion factors: 1 pG * 3.7 X 10-4 Bgq; 1m0 - 3.7 x 10" Sq.



Table 3
DETECTION CAPABILITIS rFOl alVIROETAI. SAMPLE AWALYSIS
A.  Canme Anal yset

NOmINAL LOWER LIMIT Or DIETCTIOW (LLD

Air ) egletation Soi. lat @nd Cam flesh Foods. (teout *es Heat and
particul ates and ilk and grain s&di  nt Fi sh and pl ankton Cas shells pot at oes. etc.) poul try
c/ul adl oCLy. div PCl /a._dr- PCi/a. _tF 2l vfY VIILLR_ O L. PRILk&.YI KUI\/I-*_"‘.L
Palg G (Li)** Mitp G (L) N-1(‘y Hal BMELI Gotia) fiat GREIL &l GoL ay | Gs.1)1 Us 9iil
144 ¢ 0.03 38 0.5s 0.)3 0.31 0.31 1 90
&a 0.02 33 0.22 0.06 0.06 0.35 0.06 13 &C
stscoe 0.07 0.03 60 h4 1.10 047 0.40 0.10 0.10 0.10 0..1 0.40 0.10 60 44 200 90
stel 0.01 0.01 10 8 0.35 0.09 0.20 0.02 0.20 0.02 0.07 0.20 0.02 IS | 50 20
101. 0i 4l u 0.0 40 0 45 0. 45 045 0. 45 40 IS0
I'lsu 0.03 40 0.51 o1 0.11 0.74 0.11 40 0
' . . 10 26 . 0.311 0.12 0.04 0.12 0.0 0.4l 0.12 0.0 10 26 40
o (%a 8 8% % % 10 %% 0. 06 0.12 0.02 0.12 0.02 0.04 0.12 0.02 ]18 218 I's
"*lir 0.01 10 0.20 0.12 0.12 012
S3z 0.01 10 0.11 0.03 0.03 0.10 0.10 LO to
onb 0.01 5 0.05 0.01 0.01 0.0* 0.01 11
- 8 02 % 01 1 Sco 0.23 0.0v %0.20 0.01 0.20 0.01 0.07 0.20 0.0 1t I S. 11
" 595V 8: 81 1% o 930 89 833 86t 8% 8.8 8:94 081188 1 M 9 48 10
00Co 0.01 0.01 0 10 0.17 0.06 0.11 0.01 0.11 0.01 0.06 0.Vt 0.01 10 )0 1)
1'%a-1a 8:42 '% 688 8% 890 §:°0 iy ™0 s
AO. . . . .
1PhL A2 0.01 5%° 63 6: 62 6.9 8% 382 7 oYS5)
The Nal(Tl) LLDvalues are caeulated by the method devel oe by Pastermsek and Krley as descrited In MA'UL an ITBs. Mtlr. I1thads JU,
s33-4  (1971). Tese vae °m ra deprnig Ictiities f te pronret  in the s le. Thee iVre *is % *
represent t e LLDvalute achievable on thg en amle. ateter 1s onted is a ).s-L *arls e. *heake. Vegetatles fish, soll. m s*O.ient
are counted In a -pint c*ntainer s dry weight. The ver *l dry weaht . riorim for "setieryt d 0ovD rims for €l Hsedit atd
Irth. Heat and poultr% are counted in  I-pint cotalner asAry weight, then corrected to wet weight vro sel verae Slatur e cood st of
10. Averae dry w ht ro . A e laa ae e a | crystal. The totlfs t cosastes of a ultic
ahnalp/et -ad either a 4" x 4" solid or 4" n 1" will Wlag) crystal. The cotin time is 4000 6c40lds. All ctalclatlos are performed by
the Peast-squares computer preoram ALP-H. The asspti i “made tt 11 smles e 60alYed4 Vithin oge week of the colletioe date.

*TheCe(L) LLDvalues ore calculated by the method develeped by Pasternac and Marley am descfi d Lu"S .-)04. These Uo valtes are eupetned
to vary depeding n the activities of the com ets inothe sampler. Thos fivures do at rePreenet the UL vives aehsevable 0 giveN samples.
Water "is coted ti reither a 051 or 3.-L Harinlli Meaker. Solid samlls 1llc as Sol, sedet ad 6dm slels reouoted In  06)0L
tariselo 'beaker as dry weight. The averae dry weight Is 40000 grms. Air filters saw very mlll volume *mples are couted In Petrli

dishes enterfd on the detector endcap. The Menting *yst" constslts of a 14420 mullteheonl nallyser sd either a suet 141, 1s, of rat% 4(U)
detector. The countin time is eormlly 4 hours. All sgetral anlYsis i®erformed vuig te softwarer provided with the W4410. The
aunpti on 1t made that all sanples a@f{ anlys wilthis 00 nek of the tollostie date.

Cnrsioton feetort | pCi - 3.7 a 10 8q.

*
% \ ,



Table 4

Resulta Obtained in Interlaboratory Comparison Program

A. Air Filter (pCif/filter)

Gross |Alpha G oss Beta Strontium 90
EPA value EPA value  TVA AVG EPA val ue TVA AVG
(x30) WARL EARL (+3a) WARL EARL (W30) WARL EARL
27112 23 28 55+9 63 56 16t 2.6 16 15
9/ 82 32+14 28 28 67+9 57C 52c 20+2.6 1708 14

B. Tritiumin Uine (pG/L)

Dat e EPA Val ue (%30) TVA AVERAGE
WARL EARL
5/ 82 1300+575 1793 1650€

12/ 82 38301641 3510 4023

Cesi um 137
EPA val ue TVA AVC
(13a) WARL EARL
2329 24 24
27*%9 22 22



Date

1/ 82
2/82
3/82
4/82
5/ 82
6182

4R

9/82
01/82

117826

Dote

2/82
e

10a

Table 4 (Continued)

Results Obtained in

Interlaboratory Comparison Program

C. Radlochemical Analysis of Water (pCi/L)

Gross Al pha Cross Beta Strontium - 89 Strontium- 90
PA valAAV  EPA VA value T¥REAAVG val ue EPA TVA AVG.
(3¢0 WAXL EARL  ( 30) VARL EARL (*3n) WARL EARL (+30) VARL EARL
24t 10 20 19 32t9 33 28 21'9 20 22 12t2.6 13 12
1949 19 20 1929 19 20
27.5*12 27 38.3 29MD 26 33 2219 26 22 13M2. 6 11 8
169 * 13 32 23t9 20 21
29t 13 26 - 4019 38 f 26. 59 30 21 14.5+2. 6 13.8 14.8
19t 9 19 15 2419 22 23
D. Ganmma- Spectral Analysis of Water (pCi/L)
Chraoiu - 51 Cobalt - 60 Zinc - 65 Ruthenium - 106
EFA value T AVC EPA value TYA AVt EPA value TVA  AVC. EPA value TVA AVG
(,30) WAIL  EARL (*30) WARL EARL (+30) WAIL  EARL (<30) WAIL  EARL
0 <44 <35 209 21 22 15*9 16 16 20t9 <40 <30
2379 < <35 29+9 32 34 26t9 29 26 0 '40 <30
5+9 55d <ggi nt9 128 21 24+9 ,sd 25 30t9 39d <36

Tritium | odi ne -131
value TTA VCAVG. A value TVA AV.
(£30) WARL EARL (+30) WARL  EARL
g -4*2.6h 8.7 7.3
18201592 2007 1793
28601624 2907 2023 62211 61 tl
1830*589 1620 1810 * A*t.2h 5.3 3.6
2890624 2903 2793
871 15 93 79
2560* 606 2690 2510
19904598 1943 ' 993 37+10 37 3q
Cesium - 134 Cesium - 137
EPA value ILA-AVG. EPA value TVA  AVL.
(£30) MARL EARL (30) VARL EARL
2219 21 19 23+9 24 2
35t9 31 32 25%9 24 27
19t9 19d 17 20%9 20d 2:



Date
4/ 82

7/ 82
10/ 82

Date

7/ 82
1/ 182

Table 4 (Continued)

Results Obtained in Interlaboratory Comparison Program

E. MIk (pCi/L)

Strontium - 89 Strontium - 90

No known expl anati on. I nvestigation underway.

Anal ysis conpleted after report date

Equi prent  mal function, analysis conpleted after report date

Poor analysis. Equipnent taken out of service for recalibration. Further results satisfactory.

Previous and Subsequent results satisfactory. No known expl anati on.

C/ EPA Low-l evel 1311 study.

hEperimental detection linmit is being reviewed.

Potassium val ues are ag/1 or mg/kg.

Rvi er of procedure is in progress.

lodine - 131 Cesium - lj1 Barium - 140 PotassiumJ Cobalt - tO
EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVG EPA value TVA AVGC. EPA value TVA AVG  EPA value TVA AVG
(+30) WARL EARL (-3) WAIL EARL (0O30) WARL EARL S( 3a) WARL EARL (?30) WARL EARL (£30) VARL EARL (*30) WARL EARL
K
259 29 28 16+2. 6 16 13 28M0 31 30 0 <23 <15 1500130 1590 1413 30!6 32 20
541.4" 67 51
<10 <10 18.6t2.6 19.5 ;4 .2k 42!10 43 42 3649 36 IS 0 <25 <20 1560+135 1563 1639
F. Foods (pGi/kg, Wt Weigh
Strontium - 89 Strontium - 90 lodine - 131 Cesi um 137 Barium - 140 Potassium
PA value TVA  AVG EPA value TVA AVG EPAvalue TVA  AVG  Epavalue TVA AVG  EpA value TVA AVG EPA value  TVA  AVL
S ) AUL EARL . (t30) WARL EARL (a3c) WARL EARL (*3) _ WARL EARL (+30) VWAl L EARL 30) WARL EARL
2619 30 28 20t2.6 26"k L,k 9 15 98 98 20*9 24 26 0 <25 <14
2400+208 28109 9
0 <10 </od 27.8t2.6 5.6k 21k 25-10 20 29 279 28 27 0 <25 <14 27804242 2670 557)8%
Vestern Area Radiol ogical Laboratory, Miuscle Shoals, Al abama
Eastern Area Radiol ogical Laboratory, Vonore, Tennessee
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At mospheric Monitoring

The atmospheric monitoring network i sdivided 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) fromthe plant inthe towns of Spring Gty and Decatur, and
in four other populated areas. The remote air monitors are located at
distances out to 17 miles (27 kilometers) from the plant in the towns of
Dayton and Rockwood.  See table 2 and figures 2, 3, and 7.

At _each monitor, air is continuously pulled through a Hollingsworth
and Vase LB 5211 glass fiber filter at aflowrate of 3 ft3/Mn (0.085 n¥/nin).
I nseries with, but downstreamof, the particulate filter, i sa charcoal filter
used to collect iodine. Each monitor has a collection tray and storage container
to collect rainwater on a continuous hasis, and a horizontal pl atform covered
with gummed acetate to catch and hold heavy particle fallout. Moisture is col
lected fromthe atmosphere at each local nonitor and at one remote monitor and
analyzed for tritium.

Each of the local and perimeter air monitors is fitted with a
Gl tube that continuously scans the particulate filter. The disintegra
tion rate of the atmospheric -radioactivity is continuously recorded at
each station. The data from the two local monitors and from perimeter
monitors (FH) 1, 2, 4, and 5 are radiotelemetered into the plant control
room

Air filters are collected weekly and anal yzed for gross heta
activity.  During this period, six samples were not obtained because of
equipment malfunction. No analyses are performed until three days after
sample collection, The samples are composited monthly for analysis of
specific gama-emitting radionuclides and quarterly for 39S, 9Sr
analysis.  Five samples were lost or destroyed during strontium analysis.
The results are presented i ntable 6.

The annual averages of the gross beta activity inthe air
particulate filters at the indicator stations (local and perimeter
monitors) and at the control stations (rente monitors) for the years
1977 through 1982 are presented infigure 4. Increased levels due to
fallout from atmospheric nuclear weapons testing are evident, especial l'y
N 1977, 1978, and 198l. These fluctuations are consistent with data from
monitoring programs conducted by TVA at other nuclear power plant sites.

_Table 5presents the maxi mum pernissible concentrations (1M1)
specified i n10 CFR 20 for nonoccupational exposure.

Rai nvater i scollected and analyzed for specific goama- eni tting
isotopes and strontium | naddition, sanples fromone of the control
stations, which isalso apart of the Sequoyah Nuclear Pl ant (SQN) moni toring
program, were analyzed for gross beta and tritium activity. During this
period, one sample contained insufficient volume for any analyses.  Another
sanpl e was nmssed due to equipment malfunction. Foi the gross beta analysis,
amaimum of 500 M of the sample is boiled to dryness and counted. A pama
scan i sperformed on a 3.5-liter nonthly sanple.  The strontiumisotopes are
separated chemcally and counted i na | ow background system The results are
shown i ntable 7.
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The gummed acetate that is used to collect heavy particle
fallout is changed monthly. The samples are ashed and counted for gross
beta activity. The results are given in table 8.

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

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




Table 5

MAXIMUM PERMISSIBLE CONCENTRATIONS

FOR NONOCCUPATIONAL EXPOSURE

Alpha
Nonvol atile beta

Tritium

103,108Ru

144Ce

57r-OSNb

140Ba. 140La

1311

$Zn
5Mh
6Co
(NS
90g,

Slcr

5 Co

69Fe

*1pG =3.7 x 10" Bg.

| n Water
pCGi/l*

30

3,000

3, 000, 000
20, 000
10, 000

10, 000

60, 000
20, 000
300

100, 000
100, 000
30, 000
3,000

300
2,000, 000
9,000

90, 000
50, 000

HPC

In Air
pG / ne*

100
200, 000
500
200
200
1,000
1,000
100
2,000
1,000
300
300
30

80, 000
400
2,000
2,000



TABLE 6

PADI OACTI V: TY IN AIR FILTER

PCI/M3) - 0O.C37 BO/Mt(3
%aM( OF FACILITVAYIJrT. AA__ DOCKET NO. 0- 3/203L |~-Ul
LOCATICO OF FACILITY JAs_ A T3ENNESSE--E - REPORTI NG PERI OD. 1298 -
TYPE AND LOKEP LIMIT ALL CONTROL NUMPER OF
TOTAL NUPSEP OF | NDI CATOR LOCAI | ONS LOCATION MITH HI GHEST ANNUAL MEAN LOCATI ON$ 1ONROUTINE
OF ANALYSI S ?ETECTION MEAN | F! NAPE MEAN | F!* MEAN <F) rEPORTED
VS vyt T scviagra cEghme REASUEL~LLU
GROSS BETA 0.036 *97/ 411> PHL PETTY FARM 0.04* 51/ 511 0.021 100/ 1031
LCETAB 0.C - 3.14 3.75 MLES suw 0.01- 0.14 0.01- 0.07
SAMIA (GELI)
130
%CT ESTAS 0.02« 93/ 1041 PHS DECATUR 0.024 11/ 13) 0.024 25/  26)
0.00- c or 6.25 MLES S 0.01 0.05 0.00- 0.07
61-21« 3.03« 9/ 1C9> PP6 60Q0FI ELD 0. 03( 2/ 13) 0. 03* 3/ 26)
o "4 9.) MLES Ssu 0.C3 0.03 0.02- 0.01
PO-214 C.:2C 0.034 al 1041 PMA TE% M LE 0.044 U 13) 0.034 3 26)
0.02- 0*:4 7T75 M LES 4E 0. 006 0.04 0.02- 0.04
P5-212 NOT ESTAB 0.00( 56/ 1041 P4* TcE M LE ' 10/ 13) 0.00( 1A  26)
1.00- 0.00 T.7S M LES NC 0.00 0. 00 0*00- 0000
69-t 0.064 59/ 10%9 HP6 QOQOFI ELO 0.076  a/ 13) 0.066 VU 26)
C.05- 0.00 9.0 MLES ssw 0.08 0.05- 0.07
TL-259 NOT ESTAS 0. 160 584 11141 PV SPRIMG CITY 0. 00t 0* 00 0.lo0 111 261
0.00- 0.00 7.0 MLCS NW 0.00 o 0.00- 0.00
B49-228 AT ESTERR *.006 25/ 1090 PR6 SOOOFI OLO & Qo1 4b.on3% 0*001 2 26)
*ol- L*] 9.0 PILES SSW 0.00- 0.00
P «*>»*«<U UOT EST441 0!* VALUES (LLO 0.39 2/ 261
0001- Ge. 3
& | 365 31 VALUES <LLD 4 VALUES <LLD
BRRRr ANALYSIS  CERFORWNO
$,.Q0 31 VALUES (LLD 4 VALUES (LLO
ANALYSI S PERFORVED
a. HIdmL lower Lit of Detatel (CLD) as described InTble 3. )
b. —m a e-m b hmem decetable measurements only.  Fraction of detectable euasurements at specified locations is tdicated to pareatheose

(F).



TABLE 7
RAOQ OACTI VITY IN RAI NWATER

PCI/L - 0.037 FOL

NA*C Or FACILITY MATUTS DOCKET NO-..e=Al A2
LOCATION OF FACILITY _HE _ L eYYEReeTT T REPORTINt  PERI OD 1982 -

TYPE AND LOUCR LIMT ALL ‘ CONTROL NUMUER OF
TOTAL NUMBER oF I NDI CATOR LOCATI ONS  LOCATA | MUM MIsiHEST AbUAL bMVEAN LOCATI ONS NONROUTI NE
OF ANALYSI S DECTCCTIOM MEAN 41 NANVE MEAN  P»b M AN (F) ac&a(?RTED

LL2 i DI STANCE ANa DO RCTI ON RANGE RANa Eb -
GROSS  SETA 2.*00 3. 75( 1/ 12)
12 2. 75- 7.93
GAMVA tGELI)
128
K-*4 NOT CSTAe 16.71 *9/ 103) PMB CEO NE BI PLE 31.12( 9/  13) 17. 92t 161 25)
0.01- 510.9 CAMP 11.5 Me NNE 16048 43. 47 1.88- 44. 54
61-214 NOT CSTAe 6.694 4M/ 103) PM PETTY FARM 10. 124 4/ 13) 4.634 13/ 25)
0. 00- 18. 35 3.75 M LES WS 2.79 14. 61 0. 52- 23.16
P6-214 NOT ESTAS 4.%66 32/ 103) PM2 SPRING CTY 6. 954 4.554 4/  25)
0. 26- 13. 65 TeC HI LES NW 0. 26 13. 65 0.07- 11. 60
PB- 212 NOT ESTAG 2.05t 30/ 103) LM2 N MBSP GATE 2.924 4 131 2.08 14/  25)
0. 02- 6*b5 0.5 MLES N 0.25 6 13) 0.11- 4.70
BE-7 MOT CSTA 48.224 39/ 103) PMB GOODFI ELO 58. 724 45.274 14/  25)
35.13- 119.2C 9.0 MLES Ssw 42.37- 119.20 30. 48- 73. 46
SR 49 10.30: 103 VALUES <LLO 25 VALUES (LLO
ANALYSI S PERFORMED
SR 90 2.CCC 2.794 Y 103) PMB CEDI NE BI BLE 2. 79( Y 131 3. 494 1/  25;
2.79- 2.79 CAMP 11.5 M NNE 2.79- 2.79 3. 49- 3.49
TRITIUM 330. 06C 0 VALUES <LLD 12 VALUES (LLD

ANALYSI S PERFORVMED

a.  Nominal Lovr Limit of Detection (LLD) a described it Table 3.
b. Mean and rana baed upon detectable masuresaeta only. Fraction of detectable asurements at specified locations |Is indicated in parentheses (P).



TABLE 8

RADI OACTI VI TY |IN HEAVY PARTI CLE FALLOUT

NCI /1 Kt2) - 3700000.00 BS/ KM 2)

DOCKET NO. S-3980. 391
CRPORTI NG PERI OD192

NAPE OF FACI LI TY MATTS BAR
LOCATI ON OF FACI LI TY RHEA TEIISU
TYPE ANO LOVER LIMT ALL CONTROL hNUNER OF
TOTAL  URMBEP oF | NDI CATOR LOCATI ONS LOCATI ON W TH HI SHEST ANNUAL PUEAN LOCATI ONS kOhROUTI NE
OF ANALYSI S DETECTI ON’ MEAN (f) NANVE MEAN(k  4F NEAANGégl REPORTED
IST.ANCE AND DIRECTION_ BAMNib- 9 ffAgUu.cfual
GROSS BETA 0. C50 0.144 101/ 1040 L*2 N. WBSP GATE 0.33t 13/ 131 0.11( 26/ 26)
130 0. 05- 3.48 C.5 MLES N 0. 20- 32.8 0.06- 0* 22

Lower Limit of Detection (LLD) as described in Table 3.
Fraction of detectable measurements at specified locations Is

a.  Somi *
and rafte based upon detectable measurements only.

b. Pre

indicated in parentheses (F).



TABLE 9
RADI CACTI VITY |IN CHAKCOAL FILTERS

PCI/M3) - 0.037 BO/M{(3

DOCKET NO.  50- 392f 91
REPORTI NG PERI OD 19B2

NAME OF FACILITYMAIT.iAlj
LOCATI ON OF FACILITY PHA - TEENN»EE, _

TYPE AND LONER LIMT ALL CONTROL NUMBER OF
TOTAL NUMBER CF INDICATOR LOCATIONS LocATION M TH 1GHESH T ANNUAL MEAN LOCATI ON | NONROUTI NE
OF ANALYSI S DETECTI ON? PEAN | F# NAPEA MEAN  (F)»~ MEAN iF) REPORTED

LL0.020 Q-LTAQE LANDCIDIECLON --b aULPSYfi£BE»|IS
IODINE IM AR 09020 0.021 q/ 411» PS DECATUR 0. 02( 2/ 51) 0. 02( 4/ 1031
514 0.02- 0.:2 6.25 MLES S 0. 02- C. 02 0. 02- 0.02

Nominal Lover Limit of Detection (LLD) as described in Table 3.
Fraction of detectable meaurements at specified locations is indicated In parentheses (F).

a.
range based upon detactable measurements only.

b. Mean ad



TABLE 10
RADI OQACTI VI TY |IN ATMOSPHERI C MJ STURE

PCI/M3) - O C37 eQu/nB)

NAPE OF FACI LI TTj MA] TTSAB DOCKET NO*. - _-2i 2LA21L.--.-----
LOCATION OF FACILITTY Ej.A TENNESSEE- . . REPORTI NG PERI OO 12A  .......

TYPE AND LONER LIMT ALL CONTROL NUMRER OF
TOTAL U BER | NDI CATOR LOCATI ONS LOCATION M TH HI GHEST ANNUAL  ETAN IMCEE:ﬁTllg\ls NONK QUTT NE
OF ANALYSIS DETECTIONa PEAN «r NAME WEAN Q SREPORTO

OLL2-- rISTANCE AN DIRECTION RANGE gtuSUBeLtmLI_
TRITIUM NOT ( STAB 5.824 46/ 461 LW2 N. WBSP GATE 5. 688 23/  23) 7.28( 26/  26)
72 1.02- 16F. a 0.5 MLES N 1.02- 16*.8 1.33- 20. 32
a. Im a 1r limt ofLYetectioa as described in Ta 3 inbl

b. ar and raing based upon detectable measurements only. Fraction of detectable meaureents at specified locations i indicated Sn parentheses (F).
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Terrestrial Mnitoring

m |k

M1k sanples were collected nonthly fromone indicator station
until February 1982, when two additional stations were added. \eekly sanpl es
were taken at three control stations (these control stations are part of
an ongoing QN sampling program).  All monthly and weekly samples and com
posites are analyzed for 1-131. Monthly sanples are al so anal yzed for gama
enmitting radionuclides and strontium Only four sanples for 1-131 analysis
were lost or destroyed; therefore, results for these canples are not available.
Table 11 gives the results of |aboratory analysis.

As has been noted i nthe Sequoyah and Bel |l efonte Nuclear Plants Aonitori ng
reports, the levels of 9°Sr innilk sanples from farms producing milk for private
consunption only are up to six tines the levels found i nnilk from comrercial
dairy farms. Samples of feed and water supplied to the animas were analyzed in
1979 in an effort to determine the source of the strontium. Analysis of dried
hay samples indicated levels of 9°Sr slightly higher than those encountered in
routine vegetation samples. Analysis of pond water indicated no significant
strontiumactivity.

Thi's phenonenon was observed during preoperation monitoring near Sequoyah
and Bellefonte Plants at farns where only one or two cows were bei ng mlked for
private consunption of the milk. Asinilar phenonenon was observed at a small
dairy farmnear the Watts Bar Nuclear Plant. |t I s postulated that the feeding
practices of these small farners differ fromthose of the |arger dairy farners
to the extent that fallout from atnospheric nuclear weapons testing may be nore
concentrated inthese instances. Simlarly, Hansen, et al., reported an inverse
relationship between the levels of %S innmilk and the quality of fertilization
and |and management.a

Veget ation

Vegetation sanples were collected quarterly fromthe farnms from
which milk was collected and analyzed for gaanmenitting radionuclides,
8% r, and 95 content. The sanpling frequency was monthly at the three
control stations insupport of the SQN monitoring program These nonthly
sanpl es were anal yzed for gamma-emitting radi onuclides. Approximately
1-2 kilograms of grass was broken or cut at ground |evel and returned for
analysis. Efforts were made to sanple vegetation that was representative of
the pasturage where cattle graze. Table 12 gives the results obtained from
the |aboratory anal yses.

Soi |

Soi | sanples were col lected seniannual |y near each nonitoring
station to provide an indication of any long-term buildup of radioactivity
inthe environment. (ne additional sanple was taken at the control station

a Hansen, W G, et al., Farming Practices and Concentrations of Em ssion Products

inM1lk, US. Departnent of Health, Education, and Wlfare: Public Health Service
Publication No. 999-R-6, My 1964.
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used in the SQN m~nitoring program. An suger or "cookie rutter" type

sampler was used to obtain samples of the top two inches (0 ca) of seoil.

These samples were analyzed for gross beta, gimma-emitting radionuclides,
9r, and 99Sy. In addition, one sample ".om each station and two samples

from the SQN control station were analyze: for gross beta. The results are
given in table 13.

Ground Water

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

An automatic sequential-type sampling device was operating on a seventh
well located downgradient from WBN.

Public Water

Potable water supplies taken from the Tennessee River in the
vicinity of WBN were sampled and analyzed monthly for gross beta and
gamma-emitting radionuclides. Tritium, 39Sr, and 9°Sr concentrations
are determined in quarterly composite samples. The potable water sampling
locations downstream from the plant are equipped with automatic samplers
with composite samples analyzed monthly. One sample was lost during
strontium analysis. Results of iaboratory analysis are shown in table 15.

Figure 5 shows the trends in gross beta activity in drinking

water from 1977 through 1982. The annual averages reported herein are
slightly higher than the levels reported in surface water samples (figure 6).

Environmental Gamma Radiation Levels

Bulb-type Victoreen manganese-activated calcium fluoride (CaF,: Mn)
thermoluminescent dosimeters (TLDs) are placed at 16 stations around thg
plant near the site boundary, at the perimeter and remote air monitors, and
at 22 additional stations approximately 5 miles from the site to determine
the gamma exposure rates at these locations. The dosimeters, in energy
compensating shields to correct energy dependence, are placed at approxi-
mately one meter above the ground, with three TLDs at each station. They
are annealed and read with a Victoreen Model 2810 TLD reader. The values
are corrected for gamma response, self-irradiation, and fading, with
individual gamma response calibrations and self-irradiation factors deter-
mined for each TLD. The TLDs ave exch.nged every three months. The
quarterly gamma radiation levels .. crmined from these TLDs are given in
table 16, which indicates that ave..ge levels at onsite stations are
approximately 2-3 mR/quarter higher. than levels at offsite stations.
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This is consistent with levels reported in other preoperational monitoring
programs conducted bty TVA where the average radiation levels onsite are
generally 2-6 mR/quarter higher than levels offsite. The causes of these
differences have not been completely isolated; however, it is postulsted
that the differences are probably attributable to combinations of influences,
such as natural variations in environmental radiation levels, earth moving
activities onsite, the mass of concrete employed in the construction of the
plant, or other undetermined influences.

Figure 8 compares plots of the data from the onsite or site
boundary stations with those from the offsite stations over the period
from 1977 through 1982. To reduce the variations present in the data
sets, a four-quarter moving average was constructed for each set. Figure 9
presents a trend plot of the direct radiation levels as defined by the
moving averages. The data follow the same general trend as the raw data,
but the curves are smoothed considerably.

Food Crops, Poultry, and/or Beef

Food crops, poultry, and/or beef raised in the vicinity of WBN are
sampled annually as they become available during the growing season. During
this sampling period, samples of apples, cabbage, corn, green beans, lettuce,
potatoes, tomatoes, and turnip greens were collected and analyzed for gross
beta and specific gamma-emitting radionuclides. The results are given in
tables 17 through 24. Beef and poultry samples were collected and analyzed
for gamma-emitting radionuclides. Analytical results are given in tables 25
and 26. No sample of poultry was taken from a control location.




TABLE 11

RADI OACTIVITY IN M LK
PCI/L - 0.037 BOL
..... TENNESSEE

DOCKET NO.

LOCATION W TH HI GHEST ANNUAL MEAN
MEAN <J)

RANS' -

NAME
aiSTcCE AND DIRECTIION -

MOFFETT FARM 1325. 82(
4.5 MLES NM 1205. 40-
HOUSLEY FARM 5. 94(
4.75 MLES M 5.94
LAYMAN FARM 1407. 00(
1.5 MLES ssw 1314.60
LAYMAN FARM 7.51£
1.5 MLES SSW 0. 60
LAYNMAN FARM 6. 444
1.5 PILES SSW 6.18
LAYMAN FARM 5. 48(
1.5 M LES SSW 5. 40
LAYMAN FARM 2.91£
1.5 MLES SSW 2 91
MOFFETT FARMN 0. 19(
4.5 MLES NW 0*19-
HOUSLcY FARM 12. 19(
4*75 M LES W 8. 63-

NAPE OF FACI LI TYT_XATTS LA
LOCATI ON OF FACI LI TY RHEA-
TVPE AND LONER LIMT ALL
TOTAL MUMBER OoF | NDI CATOR LOCATI ONS
OF ANALYSI S DETECTI ONa MEAN <F»
PERFORMED (LLO _ AR&, . ---
GAMNA (1 Al) -
32
K- 4G 150. 000 1256. 16( 15/ 151
1021. 50- 1459. 90
| ODI NE- 131 0. 500 34 VALUES <LLO
189 ANALYSI S PERFORNMED
GAMVA CGELTr)
44
CSs- 137 5. 300 5.944 1/ 22)
5. 94- 5.94
K- 40 NOT ESTAB 1320.93( 22/ 22)
978. 03- 1501055
1-2214 NOT ESTAB 6. 964 11/ 223
0. 60- 14. 65
PB- 214 NOT ESTAB 4*414 6/ 22)
0. 94- 7.15
PB- 212 NOT ESTAB 2.27£ 11/ 22)
0. 03- 5.57
TL- 208 NOT ESTAS 1.614 3/ 22)
0. 78- 2.91
AC- 228 NOT ESTAB 0019( 1 22)
0019- 0. 19
so 89 37 VALUES (LLD
76 ANALYSI S PERFORME
SR 90 2. 000 8*404 33/ 37)
2.21- 1955
a. emSaj Lioural it of Datectioo (LLD) as described in Table 3.

b. Mlam ad ran based upoa detectable measuremar

oaly.

Fractito of detectable

5/
1459.

5)

50- 390391
REPORTI NG PERI OD 19. 2
CONTRO NUMEER OF
LOCATI ONS Nr NROUT| NE
MEAN | F)u AFPORTED
-RANGS .. -- ELA.IU.LeLaUl.
1263*55( 17/ 17)
1175. 60- 1347.70

90

8)

.94

7)

7)

.52

7)

.71

7)

.57

7

.91

7)

.19

12)

.55

easuurments at specified

155 VALUES <LLD

5. 36( 1/ 223
5. 36- 5. 36
1313.53( 22/ 22)
8%4. 40- 1476. 74
9.71( 12/ 22)
2. 30- 30*53
741( 81/ 221
1.13- 13*93
2.391 6/ 223
0. 98- 5. 05
2.241 4 22)
0. 67- 4.15
22 VALUES CLLO

39 VALUES <LLO

3.11¢( 32/ 391
2.18- 5.79
locations li iadicated In paremthese

)



TABLE 12
RADI OACTI VITY IN VEGETATI ON

PCl/6 - 0.037 BO/G (DRY WEl GHT)

NAME OF FACILITY. JATTI A DOCKET NO. 50-390i391
LOCATION OF FACILITY RHEA . TENNESSEE REPORTI NG PERI 00JDO
TYPE AND LOMER LIMT ALL CONTROL NUVBER OF
TOTAL NUMBER oF | NDI CATOR LOCIATIONS LOCATI ON W TH HI GHEST ANNUAL MEAN LOCATI ONS NONROUTI NE
OF ANALYSI S DETECTI ONa MEAN (F )b NANVE MEAN __ tfbb MEAN 4t )b REPORTED
PERFORMED «LLD)> _ NGE DI STANCE AND DI RECTI ON RANGE °. _ RANGE _ PEASUREMENTL
SAMVA ( GELI)
51
CC- 144 0. 220 0. 40( 3/ 121 HOUSLEY FARM 0.51C 1/ 43 0.671 61 39)
0. 27 3.51 4.75 MLES W 0.51 0.51 0. 34 1.09
CS- 137 0. 060 0.074 3/ 12) MOFFETT FARM 0.094 1/ 4) 0.104
0. 06 0009 4.5 MLES NW 0. 09- 0. 09 00089 0.14
N3- 95 0. 050 12 VALUES CLLD 0*094 6/  39)
0. 05 0*12
K-40 NOT ESTAB 19. 953 12i/ 121 LAYMAN FARM 29. 664 a/ 41 22.291 39/ 391
4. 66- 341.57 1.5 MLES SSW 24. 08- 34.57 3. 67 69. 92
61-214 8. 100 12 VALUES 4LLO 09241 3/ 391
0. 16 0.37
PB- 214 NOT ESTAB 0. 04( 6i 121 MOFFETT FARM 0.054 2/ 4) 27/  39)
0. 02- 3.08 4.5 MLES NW 0.04 0. 07 0*01 0. 27
P9- 212 NOT ESTAS 0.024 101 S12) HOUSLEY FARM 0. 034 2/ 4) 0.064 30/ 39)
0. 00- (3.05 4.75 MLES W 0.05 0. 00 0.17
BS-7 NOT ESTAB 8.621 121t 12) MOFFETT FARM 11G004 4 41 6.144 39/ 39)
2.01- 21 e33 4.5 M LES NW 2.01 20. 33 1.32 19. 03
TL-208 NOT ESTAB 0.024 6i 121 LAYNAN FARM 0.034 3/ 43 25/  39)
0. 00- .04 1.5 M LES SSW 0.02 0.04 0. 000 0.08
AC- 228 NOT ESTAB 0010( 3/ S121 LAYMAN FARM 0.134 2/ 41 0.14( 19/ 391
0. 05- 00. 16 1.5 MLES SSw 0010 0.16 C. 04 0. 46
SR 59 0* 250 0. 49C 2/ 12) HOUSLEY FAPM 0.734 1 4) 0. 381 4 121
24 0.25 73 475 M LES W 0.73 0.73 0.31 0.47
SR 90 0. 050 0.221 11/ 12) HOUSLEY FARM 0.271 4/ 4) 0.144 10/ 12)
24 0. 08- 0.51 4.75 MLES W 0.12- 0.51 0. 05- 0.22

a. Wninal Lower Lisdt of Detection (LLD) as described in Table 3. -
b. Mean and range based upon detectable measirements only. Fractibn of detectable meaurements at specified locations is indicated in parentheses (F).



NAVE OF FACI LI TY MhATTS BA
LOCATI ON OF FACILITY _R.A_r

TABLE 13
RADI OACTI VI TY

PCl/ G -

T- NNESSEE

IN SO L

0.037 80/6 (DRY VEI GHT)

DOCKET NO. 50-390.391
REPORTI NG PERI OD 120.. "

TYPE AND LONER LIMT ALL CONTROL NUVBEC OF
TOTAL MUMBSE oF | NDI CATOR LOCA | ONS LOCATION M TH HI GHEST ANNUAL Eal\% LOCATI 1S NONROUTI NE
OF ANALYSI S DeTECTI O\ MEAN |F NAME EAN TF) = MEAN  PF)b REPORTCO

PERFORMED bLLDA O 0T Lo R . ANC b Utul Plaul L

*ROSS BETA 0* 700 20084 16/ 161 PH2 SPRING CI TY 30.316 2/ 2) 14%. 23 5/ 5)
21 11.87- 40.11 7.0 MLES NU 20. 51- 40. 11 9.19- 21. 60
GAMMA IGELI)
21
CSs- 134 0. 080 0.164 1/ 16) LML ENV DATA STA 0. 164 1/ 2) 0*18C ] 5)
0.16 0.16 0.5 MLES SSW 0.16 0.16 0* 18- 0018
CS- 137 0. 020 *0635 16/ 161 PM2 SPRING CI TY 1.784 2/ 21 0.364 5/ 5)
0.15 2.97 7.0 MLES NW 0.59 2.97 0.24- 0047
K-40 0.250 6226 16/ 161 PM2 SPRING CI TY 14*53 2/ 2) 3.968 5/ 51
2.80- 21.28 7.0 MLES NW 7.78 21.28 2.53- 6.31
t1-214 8. 050 oosss 16/ 161 PH PETTY FARM 1.041 2 2) 0.95 5/ 51
0. 68 1.07 3.75 MLES WsW 1.02 1.07 0. 58- 1.52
31-212 81.0s 1.234 16/ 161 PM PETTY FARM 1. 424 2/ 2) 0.94( 5/
0.71 1.55 3,75 MLES WSW 1.37 1.46 0049- 1.61
P8- 214 0. 050 *09a 16/ 161 PM PETTY FARM 1151 2/ 21 10049 5/ 51
8. 71* 1.17 3.75 MLES WM 1.14 1.16 0. *63- 166
PS-212 NOT ESTAS 1.17( 16/ 161 LM2 No MBSP SATE 1.374 2/ 2) 00894 5/ 53
8.72 1.38 0*5 MLES N 1.35 1.38 0.51- 1049
RA- 226 e50 0.*66 16 PM PETTY FARM t.044 2/ 2) 0. 954 5/ 5)
0. 68 /161 3.75 MILES NBW } 086 0058- 1.52
RA- 224 NOT ESTAB 10338 16 | &) LM ENCV DATA STA : 21 2) 1.011 51/ 5
0.79 1. 069 0*. M LES SSW 1.47 1. 69 *"66- 1.46
TL2808 0.e20 0.36C 16/ 161 1w E6V DATA STA 0.043 20 2) 0.26 58/ 51
6.21 0*5 M LES SSW 0.40 6*16- 0044
AC- 2268 *060 1*134 161 16) LML ENV DATA STA 1.30< 0* 864 s -5
9064 1. 45 0.5 M LES SSW 1.27 1.32 0049- 1.45
PA-2341N Or ESTAB 2.544 a/ 161 PH PETTY FARM 2.97 Vo2 3*214 2/ 81
193 3.45 3.75 RILES |uM 2.97 2.97 2.66- 3.75
si 89 1050* _0974 8l 161 PH4 TEN M LE 3.806 v 2 1.701 1/ 5)
21 1. %% 3.88 7.75 M LES NE 3. 80* 5B3- 805, 1.70- 1*70
os 91 0. 380 ox414 5/ 16) LML ENV DATA STA 0. 484 5 VALUES <LLO
21 * 3. 0. 66 0.5 M LES SSW 0. 30- 0. 66
'a. No-uina lowr it &6 (LI D as deseutbed -Is Table 3. stadct o .
b. us mad 1w baued epm tecale meamremnts only. Traction of detectable measurements at speclftied locations is adicted in prestheboses ().



NAME OF FACILITY WATTS BAR

LOCATION OF FACILITY RHEA
TYPE AND LOVER LIMT ALL
TOTAL NUMBER o I NDI CATOR LOCATI ONS
OF ANALYSI S DETECTI ON 2 MEAN ( Fob
PERFORMED 1LLD) RANGE
GSANA CSELI)
127
K-A4 NOT ESTAB 15S55C 451 911
0.12- 47.92
Bl-214 NOT ESTAB 6* 686 48/ 91)
0. 02- 30. 34
PB- 214 NOT ESTAB 7.394 251 91)
0.18- 26. 15
PB- 212 NOT ESTAB 2.294 35/ 91)
0. 24- 12. 41
TL- 208 NOT ESTAB 0. 94( 15/ 91)
0. 21- 2.4°
AC- 228 NOT ( STAB 457( 1/ 91)
4.57- 4057
TRI TI UN 330. 000 27 VALUES <LLO
39 ANALYSI S PERFORCED
a. Nominal Lover Limit of Detection (LLD)

b. Mean and range based upon detectable measurements only.

TABLE 14

RADI CACTI VITY IN WELL WATER

PCI/L - 0.037 BOL
DOCKET NO. 50-390| 391
TENNESSEE REPORTI NG PERI ODg12
CONTROL NUNBER OF
LOCATI ON MITH H GHEST ANMUAL NMEAN LOCATI ONS NONROUTI NE
NANVE MEAN ( )b MEAN |(Fb REPORTED
DISTAMC  AND DI RECTI ON RANGS RANSEDb NgASURt MENTS
WBN MELL 14 27.73t 7/ 13) 1.50(e 221  36)
ONSI TE 9NW 6. 01 44* 84 2.05- 50. 37
WBN WELL S5 12. 45( 7/ 13) 10.90( 22/ 365
ONSI TE N 0. 16 27.31 0. 05- 29* 36
UWN  WwELL 82 9. 99( 4/ 13) 6.52( 15/  36)
ONS| TE SSE 0.31 26.15 0. 23- 18690
WON  WELL 3S 12. 41( I/ 131 1.26( 15/ 361
ONSI TE N 12.41 12. 41 0. 05- 2.65
VBN WELL 11 1.186 1/ 131 1.06( 361
ONSI TE S 1.18 1.186 0. 02- 3.39
YON WELL 84 4.57( 11 13) 1.001 11 36)
ONSI TE NNU 4.57- 4.57 1. 00- 1. 00

12 VALUES <LLD

as described in Table 3.

Fraction of detectable measurements at specified

locations is

indicated in parentheses (F).



RADI OACTI VI TY

NAME OF FACILITY. ATLTLJIB_.
LOCATI ON OF FACI LI TY.. EL.. TEA

TABLE 15

PCl /L 0.037 BGL

TEhNESSE -

IN PUBLI C WATER SUPPLY

DOCKET NO.

50-3901. 31

REPORTI NG PERI OD. 122

TYPE AND LONER LIMT ALL
TOTAL NUVBER OF | NDI CATOR LOCAt | ONS LOCATION WITH HI GHEST ANNUAL NEAN
OF ANALYSI S DETECTIONO MEAN it) NAME Nt AN (.F)
PERFORVED, ILL2)- PISTANCE AND DIRECTIQON-B _AM&I-
GROSS BETA 2./400 3.84( 21/ 261 CF | NDUSTRI ES 4.164 9/  13)
52 2. 42- 6. 66 TR 473.0 2.42- 6. 66
GAMNA 46ELI )
52
K- 40 NOT ESTAB 20.044 10/  26) CF | NDUSTRI ES 22. 70( 8/  13)
0. 34- 39.78 TRP 473.0 8341 39.78
bl - 214 NOT ESTAB 4.354 12/  26) CF | NDUSTRI ES : 5/ 13)
0. 04- 21.57 TRM 473.0 0.04 21. 57
PB- 214 NOT ESTAB 4.194 71 26) CF | NDUSTRI ES 5.694 4/  13)
0. 12- 9. 09 TRM 473.0 0.12 9.09
PS- 212 MOT ( STAB 1.734 8/  26) CF | NDUSTRI ES 174t 3/ 13)
9. 06- 3e49 TRM 473.0 2.06
TL- 208 NOT ESTAB 1. 26( 6/  26) DAYTON. TN 3/ 13)
0.12- 3.13 17.75 MLES NNE 0.26 3.13
AC- 228 NOT ESTA9 4.05S 1/ 26) CF | NDUSTRI ES 4.05« 17 13)
4. 05- 4.¢C5 TRM 473.0 4.05- 05
10.000 7 VALUES <LLD
15 ANALYSI S PERFORMED
so 90 2. 000 7 VALUES <LLD
15 * ANALYSI S PERFORVED
TRITI"16 3308010 397*434 31/ a CF | NDUSTRI ES 7970.64 2/ 4)
16 3T6.77- 416. 42 TRW 473.0 :378.T7 416.42
a. w a towdlUiami of Detectie (LLD) as deeclbed In Table 3.
b. lame anmd rme based UPON detectable umeaemors 000Y. Trctta of detectable nmeasurnment ct

CONTROL NUVBER OF
LOCATI ONS E
Lo e NREBGHTED

RANGE-

4. 5«1 1/ 261
4.54- 4.54
17. 454 10/ 26)
0. 31- 41*93
7.881 17/ 26)
0*01- 4* 10
8. 564 12/ 26)
0. 98- 34. 35
0.754 3/ 26)
0. 34- 0.99
1.104 71 26)
0. 08- 2.15

26 VALUES <LLD
8 VALUES <LLO
8 VALUES <LLO

8 VALUES (LLD

peci f led locatlLoans is ladicted in parmebtheaes (F).



Table 16
ENVI RONMENTAL GAMMVA RADI ATI ON LEVELS

Average External Gama Radiation Levels at Various Distances from
Wtts Bar Nuclear Plant flr Each Quarter - 1982

ER/ Quarter

Di stance Average External Gamma Radiation Levelsb
mles Ist Quarter 2nd Quarter 3rd Quarter 4th Quarter

(Dec 81-Feb 82) ( Mar - May 82) (Jun- Aug 82) (Sep- Nov 82)
0-1 19.6 + 2.1 19.5 19.4 £ 2.4 19.3 £ 2.0
1-2 2000£1.1 19.6 20,2 £+ 1.8 19.5 £+ 1.1
2-4 16.5 + 0.2 15.7 17.2 £+ 0.5 16.5 + 0.9
4-6 177t 2.3 17.6 17.7 £ 2.4 174 + 2.6
>6 16.2 + 2.3 16. 2 15.3 +2.1 15.7 £ 2.9
Aver age,
0-2 mles
(Onsite) 19.7t 1.8 19.5 £ 1.5 197 t 22 194 + 1.7
Aver age,
>2 nmles
(Ofsite) 171 £ 2.3 169 £ 25 16.8 £ 2.4 16.7 t 2.7

Data normalized to one quarter (2190 hours).
Al

a.
b. averages reported tlo (68 percent confidence |evel).





