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Director of Nuclear Reactor Regulation
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In the Matter of the Application of ) Docket Nos. 50-438
Tennessee Valley Authority ) - 50-439

Enclosed for your information are three copies of the report,
"Environmental Radiocactivity Levels - Bellefonte Nuclear Plant
1978." This report presents the results obtained from TVA's
preoperational envirommental radiological monitoring program
during 1978.
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TENNESSEE VALLEY AUTHORITY
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L. M. Mills, MaQSger
Nuclear Regulation and Safety
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 ENVIRONMENTAL RADIOACTIVITY tEVELS

~BELLEFONTE NUCLEAR PLANT

1978

~ Introduction

The Bellefonte Nuclear Plant (BLN), being constructed by the
Tennessee Valley Authority, is located in Jackson County, Alabama, on a
peninsula bounded on the west by Town Creek embayment and on the east
by Guntersville Reservoir at Tennessee River Mile (TRM) 391.5. See
Figure 1. The site is approximately 6 miles (10 kilometers) northeast
of Scottsboro, Alabama. The plant will consist of two pressurized water
reactors; each unit is rated at 3,620 MWt and 1,271 MWe. Fuel load in
. unit 1 is scheduled for September 1982.

- A preoperational environmental radiological monitoring program
was implemented in August 1978. 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 1978.

. Field staffs in the Division of Occupational Health and Safety,
the Division of Water Resources, and the Division of Natural Resources
Services carried out the sampling program outlined in Table 1. Sampling
locations are shown in Figures 2, and 3. 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(TR)
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 particu-
lates food crops, and charcoal (specific analysis for '°!I) are routinmely
- counted with NaI(TL) detection systems., If significant concentrations of
radioisotopes are identified, or if there is a reasonable expectation of
increased radiocactivity levels (such as during periods of increased fall-
out), these samples are counted on the Ge(Li) system. Identification of
gamma-emitting radionuclides in all other types of -samples is-routinely
performed by analysis on the Ge(Li) system. A TVA fabricated,beta-%amma
coincidence counting system is utilized for the determination of !3!1
concentration in milk. - : o :




: ‘Data were entered in computer storage for processing specific
to the analysis conducted{ A computer, employing an ALPHA-M least-squares -
code, was used to solve multimatrix problems associated with estimating the
activities of the gamma-emitting nuclides analyzed by NaI(TL). The data
obtained by Ge(Li) detectors were resolved by the ND-4420 software.

B The detection capabilities for environmental sample analysis
given as the nominal lower limits of detection (LLD) are listed in

- Table 3. Samples processed by Nal(T) gamma spectroscopy were analyzed .
for 13 specific gamma-emitting radionuclides and radionuclide combina-
tions*. For these analyses, radionuclide combinations such as 1932106 Ry
and ?5Zr-Nb are analyzed as one radionuclide. All photopeaks found in
Ge(Li) spectra were identified and quantified. Many of the isotopes
identified by Ge(Li) spectral analysis are naturally occurring or

- naturally produced radioisitopes, such as "Be, “%, 212Bi, 21 Bi, 2l2py,
2l%pp, 2263, etc. LLD's for the analysis of the radionuclides listed
below* are given in Table 3B. LLD's for additional radionuclides.
identified by Ge(Li) analysis were calculated for each analysis and
nominal values are listed in the appropriate data tables. In the
instance where an LLD has not been established, an LLD value of zero

was assumed. A notation in a table of "__ values. <LD" for an isotope
with no established LLD does not imply a value less than 0; rather it
indicates that the isotope was not identified in that specific group of
samples. -For each sample type, only the radionuclides for which values
greater than the LLD were reported are listed in the data tables.

*#The following radionuclides and radionuclide combinations are gﬁantified

by the ALPHA-M least-squares computer code: !*121%%ce; Slce; 1917,

- 1835106p,. 134pg. 1370g. 357, Nbs 58Co; S%Mn; $5zn; ©9Co; “°K; and
140pa-La. :
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Table 1

- ENVIRONMENTAL RADIOACTIVITY SAMPLING SCHEDULE
BELLEFONTE NUCLEAR PLANT -

Charcoal Rain- Heavy Particle " Well

Public

. itoring program.
_%Samples collected as a part of the Browns Ferry Nuclear Plant mon
**Samgles collected as a part of the Sequoyah Nuclear Plant monitoring program.

Station Locétion Fii:er Filter - water - Fallout . YEEetation Milk Water Water . Fish
Site W Q W M M - Q
Site NE W W M M Q.
Scottshoro W W M M Q M
Hollywood ° W W M M Q. M
Fackler W W M M Q
Stevenson W W M M Q
Pisgah W W M M Q
Section W W M M Q
Lim Rock W W M M Q
Rainsville W W M M Q
Farm S Q M
Farm D M
Well & M
Onsite Wells (6) M
Sand Mountain Water &
Fire_Pro;eccio? Authority M
- Widows Creek Steam Plant M
Wheeler Reseryoi;. "S*
Guntersville Reservoir Sk
Nickajack Reservoir S**
W - Weekly M - Monthly o Q - Quarterly - S - Semiannually
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_ Atmospheric Monitoring

The atmospheric monitoring network is divided into three
subgroups. Two local air monitors are located within the plant boundary.
Six perimeter ailr monitors are located at distances out to 9 miles (14
- kilometers) from the plant in the towns of Scottsboro, Hollywood, Fackler,
Stevenson, Pisgah, and Section. The remote air monitors are located at
distances out to 15 miles (24 kilometers) from the plant in the Lim Rock
community and the town of Rainsville.. 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 ft¥/min
(0.085 m*/min). In series with, but downstream of, the particulate
filter, 1s a charcoal filter used to collect iodine. Each monitor has a
collection tray and storage container to collect rainwater on a continuous
basis, and a horizontal platform covered with gummed acetate to catch and
hold heavy particle fallout. Thermoluminescent dosimeters are used to
record gamma radiation levels at each remote and perimeter station.

Each of the local and perimeter air monitors is fitted with a GM
tube that continuously scans the particulate filter. The disintegration
rate of the atmospheric radioactivity is continuously recorded at each
station. These stations will detect significant airborne release from BLN.

Air filters are collected weekly and analyzed for gross beta
activity. No analyses are performed until 3 days after sample collection.
The samples are composited monthlg 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 permis-
sible concentrations (MPC) recommended by 10 CFR 20 for nonoccupational
exposure, it is seen that the maximum beta concentration is 0.12 percent
MPC. '

- Rainwater is collected and analyzed for specific gamma-emitting
isotopes. A gamma scan is performed on a 3.5- liter monthly sample.
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

???wn in Table 8, where the highest value reported is 0.04 percent MPC for
. I. .




Table 2

- Atmospheric and Terrestrial Monitoring Stations Locationms

~ ~ Bellefonte Nuclear Plant

‘ Approximate Distance

Sample Station ' and Direction from Plant:
M - 1 BL | 3/4 mile SW (1-1/4 kilometers)
M - 2 BL 1 mile NE (1-1/2 kilometers)
PM - 1 BL (Séottsboro)b 5-1/2 miles WSW (9 kiiomgters)
PM - 2 BL (Hollywood) . 1-3/4 miles WNW (3 kilometers)
PM - 3 BL (Fackler) ﬁ - 5-1/4 miles N (8-1/2 kilometers)
P ->4 BL (Stevenson). © 11 miles NNE (17-3/4‘kiiometers)
PM - 5 BL (Pisgah) o 4-1/4 miles ESE (7 kilometers)
PM - 6 BLi(Section) _ 9—1/4 miles SSW (l4-3/4 kilometers)
RM - 1 BL (Lim Rock) | 15 miles W (24-1/4 kilometers)
RM - 2 BL (Rainsville) 15 miles SSE (24-1/4 kilometers)
Farm S | ‘

5 milés SW (8 kilometefs)
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BELLEFONTE NUCLEAR PLANT

ATMOSPHERIC AND '

TERRESTRIAL MONITORING NET_WORK
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10 mijes

RM-28

-~ / FORT PAYNE
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. | 20 miles

NOTE: THE FOLLOWING SAMPLES ARE COLLECT
AIR PARTICULATES

' RAINWATER
RAOIOIODINE soiL

HEAVY PARTICLE FALLOUT VEGETATION

 8-4.1977
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Table 3

.DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

A. Specific Analyses

NOMINAL LOWER LIMIT OF DETECTION (LLD)*

Fish, )
Alr : Vegetation Soil and clam flesb, Foods, meat,
Particulates Charcoal Fallout Water and grain Sediment plankton, Clam sbells’ poultry, Miik

pCi/m? pCi/w®  mci/km® pC1/1 pCifg, dry _pCi/g, dry  pCi/g, dry pCi/g, dry pCi/kg, wet pCi/l
Total o« ‘ - 0.4 0.01 1.5
Gross a 0.005 : 0.05 2.0 0.05 0.35 0.1 0.7
Gross 8 0.01 ) ) 2.4 0.20 0.70 0.1 0.7 .25
8 : 330
131y 0.01 . 0.5
895, 0.005 _ 10 0.25 1.5 0.5 5.0 40 10
gy 0.001 2 0.05 0.3 0.1 1.0 8 2

*All LLD values for 1isotopic separations are calculated by the method developed by Pasternack and Harley as described in HASL-300.
Factors such as sample size, decay time, chemical yleld, and counting efficiency may vary for a given sample; these variations

may change the LLD value for the given sample.
collection date. Conversion factors;

1pCi=3,7x 10°?

Bq; 1 mCt = 3.7 x 107 Bq.

The assumption 18 made that all samples are analyzed within one week of the



Table 3

. bETECTION 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 ghells potatoes, etc.) poulery
pCi/m? pCi/1 pCi/g, dry pCi/g, dry pCi/g, dry pCi/g, dry = pCi/g, dry pCi/ ke, wet . pCi/kg, we:
Nal* Ge(Li)** . Nal Ge(Li) Nal Ge(lLi) Nal Ge(Li) Nal Ge(lLi) Nal Ge(Li) Nal Ge(Li) .Nal Ce(Ll) Nal Ge(Li)
E L o 0.03 38 - 0.55 " 0.35 L0,35 . 0.35 - 38 .. 90
tehce 0.02 - 33 . 0.22 0.06 0.06 0.35 0.06 S33 o _4e
Slee - . 0.07 0.03 60 44 1.10 0.47 0.60 0.10 0.60 0.10 0.56 0.60 0.10 60 44 200 90
13y p.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
(103,106p, 0.04 : 40 0.65 0.45 0.45 - 0.45 40 150
106gy . 003 4%  0.51 0.11 S 0.11 0.74 - 0.11 40 90
Mgy 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¢4 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 s 40 15
© %u-Nb 0.01 .1 0.20 0.12 - 0.12 : 0.12 10 o 40
Zr S 0.01 10 .. T 0.1 0.03 0.03 0.15 g 0.03 10 . 20
35Nb 0.01 : 5 0.05 0.01 . 0.01 0.07 0.01 : '5 , 15
“S8co 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
$52n 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
8¢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 0.10 150 2.50 "0.90 0.90 0.90 150 - 400
le0pata  0.02 15 0.68 0.15 0.15 ) 0.15 : .15 " 50
1a0p, . 0,02 25 0.34 -~ 0,07 0.07 . 0.30 0.07 v 25 50

Woa - 0.01, o7 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 are expected to vary depending on the activities of the components in the samples. These flgures do not
represent the LLD values achievable on a given sample. Water 1s counted in a 3.5-L Marinelli beaker. Vegetation, fish, soil, and sediment
are nounted in a I-plnt container as dry welght. The average dry weight 1s 120 grams for vegetation and 400~500 grams for aoil sediment and
fish. Meat and poultry are counted in a l-pint container as dry weight, then corrected to wet weight using an average molsture content of
70%. Average dry weight'ls 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(Tl) crystal. The counting time is 4000 seconds. All calculations are performed by °

~ the least-squares compucer program ALPHA-M. The assumption 15 made that all samples are analyzed witbin 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. Tﬁese LLD values are expected

to vary depending on the activities of the components in the samples. These figures do mot 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 heaker 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 thé detector endcap. The countlng 8ystem consists of a ND-4420 multichannel analyzer and either a 25%. 14%, 16Z, or 29% Ge(Li)
_detector. The counting time is normally 8 hours. All spectral analysis is performed using the softwate 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 107 Bq.

o1
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-Table 4
MAXTMUM PERMISSIBLE CONCENTRATIONS
FOR_NONOCCUPATIONAL EXPOSURE
MPC
In Water In Air
pCi/1* ~ pCi/m *

Alpha - - 30 |
Nonvolatile beta. - A - 3,000 . 100
Trittum 3,000,000 200,000
137¢q | 20,000 500
1032106p, | .10,600 | | 200
.¥““Ce | 10,000 | 200
232r-*%m | 60,000 , 1,000
Meogg teop, 20,000 1,000
131y | 300 100
520 - 100,000 2,000
Sn - 100,000 1,000
S9¢o - 30,000 300
e | 3,000 N 300
s s ._ 0 30
Sler | 2,000,000 80,000

Pics o ‘, 9,000 400 T
segg %000 2,000

*1pCi = 3.7 x 107 Bq.




NAME OF FACILITY

TABLE 5

RADIOACTIVITY IN AIR FILTER

BELLEFONTE

PCI/M(3) - 0.037 BQ/M(3)

DOCKET NO.

RH-79-8-BL1
LOCATION OF FACILITY _ JACKSON ALABAMA REPORTING PERIOD _ 1978
TYPE AND LOWER LIMIT ALL - NUMBER OF -
TOTAL NUMBER ..~ =~ OF INDICATOR LOCATIONS LOCATION WITH HIGHEST ANNUAL MEAN . NONROUTINE -
OF ANALYSIS DETECTION HEAN (F) NAME MEAN (F) REPORTED
PERFORMED (LLD) RANGE DISTANCE AND DIRECT1ON RANGE MEASUREMENTS
GROSS BETA 0.010 0.04( 139/ 139) IM! BL SOUTHWEST 0.05¢( 172/ 17) 0.04( 38/ 38)
177 ’ 0.02- 0.12 0.8 MILE SW 0.02- 0.12
GAMMA' (NAL) i '
45 : , _ : : ‘ .
CE-141,144 0.030 0.03( 1/ 35) PM5 PISGAH,AL 0.03( 1/ 5) 10 VALUES <LLD
. 0.03- 0.03 . 4.3 MILES ESE 0.03 0.03 -
BE~7 NOT ESTAB - 0.10(¢ 34/ 135) PM1 SCOTTSBORO,A 0.11( -4/ 4) -0.0_9( 10/ 10)
K 0.06- 0.19 5.6 MILES WsW 0.08~ 0.14 :
GAMMA (GELT) S .
: 5 - . :
-K-40 NOT ESTAB 0.10( 1/ 5) PM2 HOLLYWOOD, AL 0.10( 1/ 1
’ ] 0.10- 0.10 1.8 MILES WNW 0.10- 0.10
BI-214 0.020 0.03( 4/ 5) PM6 SECTION,A 0.04( 1/ 1)
0.02- 0.04 9.2 MILES S5W 0,04~ 0.04
PB-214 - 0.020 0.03( 3/ 5) PM6 SECTION,A 0.04( 1/ 1)
L 0.02- 0.04 9.2 MILES SSW- 0.04- 0.04
BE-7 0.050 0.07¢( 4/ 5) PM1. SCOTTSBORO,A 0.08( 1/ 1)
N 0.06~ 0.08 5.6 MILES WSW © 0,08~ 0.08 . v -
SR-89 _ 0.005 16 VALUES < LLD : . : 4 VALUES < LLD
' 200 - ANALYS1S PERFORMED - :
SR-90 - 0.001 16 VALUES < LLD 4 VALUES < LLD
20 ANALYS1S PERFORMED

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

b. Mean and range based upoﬂl detectable measurements only. Fraction of detectable measurements of spe

cified locations 1s indlcétéd'_ in.pa‘r'en’thesié (F).




Taset 6

“HhOTOLCTEVAITY §4 ~af ywdTF~

~Ci/0 = ae4u3l /L
NAME OF R ACTLIT Y _AcbibfosE
“OCATION OF FoaCRoITY__ JaCxSuy _— dldzava —-—
~TYPE av) LOwe~ LiviT atL : o
ToFap vJM3ER OF INDICATOw LuCATINYS  LuCATLaN BE9 mludzol 2gxtiay ~-ay
OF ANA_YSI> DETECTIUB A€ AN (g)b e wha gy (b
. PERED2uI) —_fLLD) NANGE SlolavCr 2hg JIwECIAd. ____asnieb
GAMMA (NA]) . R .
20 -
BA-J40e_a-140 15,040 1743914 17 Im) ERLEES DYy TN (R 1/ N
- l’.j”- 17.39 “e3 MILES ek 1739~ 17439
i-131 15.000 39,04 ( 17 1») P12 nOLLYvuudeal PRI 1/ 2l)
: L 35404 354946 LeA MILES aivm L BRI P 19406
#E€-7 NUT ESTan 566630 11/ 16) Fan rlsbaasay BCIPR Y 2/ 3)
2ty 97~ B3, 26 o3 MILES ©SE Theul- H3e2n
GAMMA (320L1)
13 . ‘
K-40 NOT ESTAR 2uYe 34 ( 77 1w e STeveNduveal  s4l.lul 1/ 3
- . HbeDY~ J4lalo0 11le0 wlLed N4E d4lelu= LS 'S X1
L al=244 NOT £5Tan 23,00 17 1m PMé STeVeNSUNSAL 23,00 1/ 3
23,00~ 23,10 1140 4ILES Nng 23.00= 23,00
PR=-214 NOT ESTab 17.82¢ o/ 10) LM2 Bl Etv Va¥a 19791 %2 1
' . ' 16,00- 19,79 fe MILE v& 19,79~ 19,719
PB-212 NOT ESTAbL 10 VALUES <LLD : .
AC=228 15.000 10 VALUES <LLD

a. Nomiual Lower Linit of Detection (LLD) as described in Table 3. . Lo .
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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RADFUACTEVETY [w nEAVY PARTLICLE FatLlool
MCYI/rM(2) = STOJV0UV 0D wIa/sm(2)

NAME OF FACILITY_nELLEFONIE _ _ . JOCKET N0, _tn=72=8=3L1

LOCATION OF FACILETY__JACKSQN 4l 4gAvA © REPORTING PENIGD_1978 T L

TYPE aND  LOWER LIMIT ALL 3 : : CINTROL | NUMBER OF
TOTAL NJM3IER oF luulcgruﬁ_Locaglous LUCATION afId HIGHEST ANMUAL MTAN __ . LOCATIONS ~ NONRUUTINE
OF ANALYSIS OETECTION® “EAN ()P - NAME wEAN (Fb -~ wEAN (Fb [ _REPURTED,
- PEREQRMED . __(LLO) . o fANGE2 . wlaJANCE 8NO QIRECTIQu ___  <ANGE
GRNSS BETA

© 04050 0.17¢ 307 31) L™2 &1 ENV UATA de2H 1 6/ %) S 0.l0¢ 1/ 8)
v o CoL 200082 NaaT . led MILE Ne SUURR 1% 1-T- ISR (PN SR | 1Y |- T | D )

.a. Hlominal Lower Limit of Detection (LLD) as dascribed in Table 3. :
b. Mean and range based upon detectable measurewents only. Fraction of detectab

o,'[

. Bayagd ___* __  MEASUREMENTS v

le measurements of specified locations is indicated in patentheses'(F).u

‘ it = & = a—a s rin = mm——r Vo1t b ORI P .t A ot s o ——- e —— -




TaoLt 8
WRUJOACTIVINY 1 CHARCNAL FRLTEwS
BCI/9(3) =~ d.031 407403)

NAa4E OF FACILITY nELLEFONTE
. CATION OF FACILETY__JaCKSON

ALARAMA

) S aLl
INDICATOn LOCATIONS
ME AN (i) Na-4
£

YYPE aND
TOTAL NJM3ENW
OF ANaLYSIS

--PERFO34TY

LOWER LIMETY
OF
DETECTIun®

(LLD)

LQCATION 1IN dlGuEST ANNUAL MEan o
W AN (il

DUCKET NO,

HEVORTING PESTOD_L9IR __ .

d=73=a=3L}

CONTRUL
LaCATIUNS
“EAn (E)

ORI

NUMBER OF
NONROUT ENE
. REPORTED

2ANG RISTANCE A3w OIWECTION __  wAaNSE
0.02¢( 69/ 1391 PM3 FACKLEneaL 0,02¢ 10/
0,00 0404 5.2 MILES N __ . 0,0]=

100INE 1IN AR
174

0.010

a. Nowinal Lower Limit of. Detection (LLD).as described in Table 3, . . ..
b. Mean and range based upon detectable measurements only.
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0.02¢(
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14/

Fraction of detectable measurements of saéﬁifieé locations 1s indicated iﬂwééiehtﬁéaes (F).
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Terrestrial Mpnitoring

Milk

Although there are no commercial dairy farms within 5 miles
of the plant site, milk was collected, when available, from a farm
producing milk for private consumption (See Table 2). Raw milk was
analyzed monthly for 1317 gamma-emitting radionucludes, and for radio-
strontium. The results are shown in Table 9.

It was noted that the levels of 2°Sr in milk samples from
this farm were up to six times the levels found in milk from commercial
dairy farms in other areas. A second analysis was performed on one
sample, confirming the observed level. These levels are suspected to
be the result of stored feed containing residual radiostrontium from
atmospheric nuclear weapons testing. The results obtained from further
investigation performed in 1979 will be included in the report for that
year. :

Vegetation

‘ Vegetation samples were collected near each dairy farm and
near each of the atmospheric monitoring stations. Table 10 gives the
results obtained from the laboratory analyses. . ' .

Ground Water

Well water was obtained monthly from the two. farms in the
area and from six onsite wells. All samples were analyzed for gamma-
emitting radionuclides and a quarterly composite was analyzed for
tritium. The results are shown in Table 11.

Public Water

Potable water supplies taken from the Tennessee River in the
vicinity of Bellefonte Nuclear Plant are sampled and analyzed for gross
beta, gamma-emitting radionuclides, 89’9°Sr, and tritium. - The results,
shown in Table 12, indicate that the maximum beta concentration is 0.24 -
percent MPC. . i :

Environmental Gamma Radiation Levels

Thermluminescent dosimeters (TLD's) are placed at fifteen
stations around the plant near the site boundary (see Figure 3) and
at the perimeter and remote monitors to determine the gamma exposure
rates at these locations. The TLD's are normally changed every 3 months.
The quarterly gamma radiation levels determined from these TLD's are
given in Table 13. It should be noted that, even though the plant has
not achieved criticality, the average radiation levels onsite appear to
be approximately 5 mR/quarter higher tham the levels offsite. This may
be attributable to natural variations im environmental radiation levels,
earth moving activities onsite, the mass of concrete employed in the
construction of the plant, or other influences.
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o RADIVACTIVITY In #IL®

wCI/L = 94037 3a/L

NAME OF FaCiLITY RtLLLFu»IE i DOCRET Wie _30-79=8=4L1
LICATION or FACILITY ggg SON __ALAGAMA HESORTING QERIDN_L9TA

IYPE aNd LOUEN LINIT . a0 T ”‘f'”""f Y TRV S YR ""i&uééén OoF
TOTAL YJUM3ER OF INDICATOK LOC%JIONS Lnnallnu_nllu.dlﬁnihl.AuuUAL_sEAuvr._ . LOCallunNS : NONRDUTINE
OF ANALYSIS  DETECTION® MEAN ‘E NAME “r AN (F

1Ean (FP o " QEPORIED. .
__BEREQR!EQ ._lLLQL__. - BANGE ulhlA&ﬁL_Aﬂu.ﬂlﬂﬁﬁllﬂj._--_nAﬂhﬂ...._ .._SAN.EL.. SO VHHEASMQE!ﬁNIS--
GAMMA (NAT) -

o1

4 .

¢S5~ l31 . e lo,ooo - ié_. ‘_..u.‘ . 2../ 4-._.; ,-.. -'-S]SK FA“" e e e lz.‘"_‘( ,: 2/ . ‘.'._ e ...:...._.. . Am_ R __._.... | o ‘_.A e ‘._--4..‘_ .
: : SBbe T 13,18 449 MILES Sw | 11a77= . 13618
K-40 E 10.000 1229.13¢( 4/ (3] SISK FAHM 1229.131( &/ “)

S : L 1159,02= 1286497 .. 4:9 HILES e 1199.02= 1286.97 . .
JODINE IN MILK 0.500 4 VALUES <LLD

. . ) VALUES <LLD
.y 4 __'"_m.WA&QLI§J§_EﬁﬂEQQ!EQ_".“A_.p"”--“-.w,“.m___"_m_.;_wmm“-_mm et e mm e - e - - —-
SR 89 - . 10.000 4 VYALUES <LLD - . ) ) VALUES <LLu }
‘ ) 4 ’ L. ANALYSIS PERFOMMED _. . i o ol e e s ol
SR 90 . 24000 - 23,101 6/ %) SISK FAHM' 23, 10¢ &/ %)
. B B .. .19, 3-!: I 222‘.5._.__.. L& 9.,,.2'.[‘-55.-;!.*.,._,.--.J,imal‘_. -4 XX - T -
a. MNominal Lower L;lmil: nf Petection (LLD) .as.described in Table.3.... .. . . e ——— e e e e e s et :
".b. Mean and range,heeed upon detectable meaaurements only. Frection of detectable measurenents of specified locations is indicated ia parentheses (F)

i
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TYPE aN)

TOTAL NJw3:Z

OF aNAL_YSI

TasLE 10

FAULOACTIVITY IN VEGETATO:

PCLI/G = 0en3T. 43/G (DAY wElunl)

NAME OF FaCILITY_HELLEFONTE

Q

S - DETECTIdWw®

.- EERFOIUED e

GAMMA (SELIT
CE~1644
KU-106
C5-137
K~-40
31-214
PB=214 -

‘PB-212
RA-226
BE-7

" fL-208

AC=-228 -

)
12
NOT

" NOT

NOT

"NOT.

NOT
NOT

NOT

DUCKET 40, _Nr=F73=d=pgl} .

.hD”AIION OF FaCiLItvY__ aACKSON AL AgAMA REFORTING Pewlin 121_---- ———— ———
LOntn LIMIY aLL C)MTHUL NUM3IER OF
OF INDICATOR LOCATIONY s WAI_QEAL‘__ R LOCNIOVbS NINRQUTY INE
ME AN (%l NAME MFAN (£) AEAN (F)T REPORTED, .
”Aﬂﬁﬁ WISTANCE ayJ QIWECTION _  ~ayNGE® A8 ‘ !EASQRE“E&IS.‘
v.220 0.70¢ KV L} P»M6 SECTIONe AL 1.05( 1/ 1) be00( | W4 2)
‘ . 0,22~ 1s0% 9,2 MILES »Sa 1.05- T.05 . “e30= e8|
0.510 10 VALUES <LLD lonT( | %4 2)
o T U ARSI I 1. ¥ LR FX. 2 AN
0.060 021 ¢ S/ 100 SISK Faxm 0,601 17/ 1 LY A/ 2) .
i e D009 0,60 - 409 MILES S . 0,60= 0,08 . 0¢70=_ __ Uel& __ .. ...
ESTaAd llo 00( 10/ IO) O3 FACRLEROAL 19,80 17/ 1 Teod( 2/ 2) .
C4e52= 1980 . 5.2 MILES N 19.,80=__ 19.80 Ldalb= . 10495
0.100 0,20 ¢( 7 100 LM2 BL Env DATA 0.291¢ 1 %4 1) 3427 e/ 2)
. , 0ol 0,29 )0 MILE NE_ = 0029- . 0429 . 0el8=  Ma30
ESTad 0.1S¢ 87 10} LM2 BL ENV DATA 0.,23¢( 2 D Ve29¢( es . 2)
i 0,00~ 0023 __1s0 MILE NE 0s23~ 0,23 Qell- 0.4]
ESTAB 0,10¢ 5/ 10 PM6 SECTIONeAL Q0.16¢ | ¥4 1 .26 - )/ 20
. 00T Dele 9.2 MILES SS¥ - Vele=  0,4])4 =.0420=_ _ 0420_ _ e, -
ESTaB 0,20¢ 17 100 LM2 BL ENV DATA 0,291 i/ 1) 0,27¢ r¥4 2) ’
i e Qe dl= 0029 00 MILE NE | 0e29= 0429  __ _0.26=_ 0,30 . .
ESTaB 3.13(C 16/ 100 PM6 SECTION.aAL 9.92¢( | W4 [} (YR LY 2/ 2)
U, l_Lss- 5.92 9.2 _!ILgi SSw 5.92= S92 2191- ﬁnu
ESTaB J0 VALUES <LLD - 0,061 | 4 2) <
S el e e e S 0,06~ 0,06 o
ESTAB 0.17¢ 2/ 10 SISK Fans .20 1/ 1 2 VALUES <tLLb
N S Bel3= 0,20 4.9 MILES 9w  0420- 0,20

a. Hominal Lower Limit of Detection (LLD). as desc:ibe&in Table 3. ..
Fraction of detectable measuxenenta of specified locations is indicated in pa:enthesea (F).

b. Mean and range based upon detectable measurements only.

;. - - - R e e - S e e B
— s samin =
°

i




NAME OF FAclLllv BepLeeoniy

FadLe 11
NADIOACTIVEIY n weLL +8TE«

PCI/L = 0,037 ~u/L

Mean and range based upon detectahle meaaurements omly.

D()CFE T NN,

dn=79=8=411

DCAIlON OF FACILITY__JACK30Y ALARAYA - WHEPDRTING BES[OD_ 131__________-______, 8-
TYPE avd LOWER LIMIT TALL ’ : TcuvtoL MUMBER oF
TOTAL NJUMBER OF lNDlCA10~ Loc\}lous LOCATION oifd dlGdEST ANNUAL MEAY . LOCATIONS MONROUTINE
OF ANALYSIS DEVECT[ON® MEAN (F) ; NAME acan (FP . “EAN (F CREPORTEY. . .
_PERFOIED: (LLD) HANGE uLnlaucg_Axn_zxuacLlau.._._uam4; AN UEASUBEMENTS. 4
GaMMa (val) o ' : - ' : ‘
3 .23 YALUES <LLD ... . e e 8 VOLUES SLLY ‘
ANALYS1S PERFORMED ' :
_GAMMA (BELID » : : e
1 o ' . :
K-40 NOT ESTAB C 49330 L/ . 1) wWELL_ We 45,330 W - -
L . 45,33~ 45,33 _ONSITE Nw 45,33 - 45,33 .
81-214 NOT ESTAB 190008 M/ 1) wELL ¥4 19.00(._ 12 X)) .. . . - 5
19,04~ 19.04 ONSITE NNw 19,06~ 19,04 :
PB-214 NOT ESTAB She O )/ 1) wELL. we . ke d0(_ )/ _ L o R e
. : : 16.,10- - To.l0 ONSTTE  NNw 16,10~ 16410
TRETIUY 330.000 C4%7,00( M2 bl) . wELL me . _.%47,00¢ . /7. 2)._ __. . 4 VaLUES <LLY .
' is SR 447,00~ 467,00 ONSTTE “iNw +47,00- 447,00 ‘
a. Nominal Lower Limigt of _es.mmmg.mmuz._ I

l?ractlon of detéctable measurenents of specified

locationa is 1nd1cated in- pnrantheses (F)

O




TasLE )2
RADIVACTIVITY [ v PUSLEGC waTE~ sy2PLY
wCl/L = 9,037 HasL

VOCKET ¥0,_<d=T9=d=dll__

NAME OF FACILITY_HELLLFUNEE ;
ALAYAMA HELQRTINS ©EQIND_L 974

CICATION OF FACILITY__JACKSON

cee

TYPE avd LOWER LIMIT ALL CONFROL © NUMAER UF
TOTAL VJv3ER © OF INDICATOR Loc\]loub COCATIUN oLd HIGHEST ANNUAL MEAY LOCATIONS . - . MONRQUTINE
OF ANALYSIS OETECTI0W® AEaN (F) WNAME . aEAN (F wEay (FP .REPORTED
- _-BEBEQRMED {1.LD) RANGE RISTANCE And QIRECTIAN __=a4Ged »ANGED 9EASUIEMENTS ¢
GROSS BETA 20400 3,760 6/ 12) SCOTTSAOR0eaL S S.12( 2/ &) 2.52( W/ &1 -
' e e BBl T 05 TAM I8BeB. . _Aed= . Ta05. .. . Rab2<. 2a52 . ...

e - 12 VALUED <D - - . o . ¢ VaLUE> <LLd
. ANALYSIS PERFDHMED , - ' _ : :
SR B9 10,000 © VALUES. <LLD S _ A _ 2 VBLUES <LLD _ - ‘
. ) ) CANALYS S PERFIIN4ELD
SR ‘90 2.000 _

GAMMA  (NAT)

e LB VALUES SWLD e WALMES SLD . -
] ANALYSIS PERFORMED '

TRITIUM 330,000 391,50¢ 2/ 6)  SCOTTSHBOHY+AL . . $28,00( 1/ 2L € VaLuJEd <Ll .

.8 359,00~ 624,00 TRM 385.d 424,00~ 426,00 ¢

a. MNomlnal Lover Limit of Detection (LID) as described in Table 3, . . . .
b. Mean and range based upon detectable measurements only. Praction of detectahle measurements of specified locations is indicated in parentheses (F).
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'Table‘13

~ ENVIRONMENTAL GAMMA RADIATION LEVELS -

Environmental Camma
Radiation Levels

Mbnitdfing Period g Locaﬁion N uUR/Hour mR/Quarter
August-December 1978 On-Site (14)b 7 . ’
Minimumc‘ . - 7.8 ' 17.0
Average™ 9.9%3.4 . 21,6%7,4

© Off-Site (8) ,
18.9

Maximum - 8.6 |
Minimum 6.2 - 13.5
Average o 7.6x1.6 - 16.6%3.6

' a. 2190 hours :
b. Number of statiomns (normally three TLD's at each station)
c. All averages reported 20 . A
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Reservoir Mbnitoring

- 'The reservoir monitoring program for Bellefonte Nuclear Plant
is scheduled to be implemented in mid-1980, approximately two years
prior to the projected fuel loading date. The program will include the
collection and analysis of samples of surface water, sediment, Asiatic
clams, plankton, aquatic macrophytes, and fish.-

: 'Radiological monitoring for fish is accomplished by analyses
of composite samples of adult fish taken from each of three contiguous

reservoirs—-the reservoir on which the plant is located and the reservoirs

immediately upstream and downstream. No permanent sampling stations are
established within each reservoir; this reflects the movement of fish
species within reservoirs as determined by TVA data from the Brown Ferry
Nuclear Plant preoperational monitoring program. Sufficient fish are
collected in each reservoir to yield 250-300 grams oven-dry material

~ for analytical purposes. The composite samples contain approximately
the same quantity of flesh from each fish. For each composite, a sub=-
sample of material is drawn for analysis.

Because of the location of Bellefonte Nuclear Plant, the
reservoirs scheduled to be sampled are already being sampled in the
Browns Ferry and Sequoyah Nuclear Plants' monitoring programs. Samples
of white crappie and smallmouth buffalo are takem semiannually from
Guntersville and Wheeler Reservoirs and analyzed for gamma-emitting
radionuclides as a part of the Browns Ferry Nuclear Plant monitoring .
program. In the Sequoyah Nuclear Plant monitoring program, samples of
white crappie, smallmouth buffalo, and channel catfish are taken semi-
annually from Nickajack Reservoir and analyzed for gross alpha, gross
beta, and gamma-emitting radionuclides. In addition, %Sr ‘and ?%sr
concentrations are determined in smallmouth buffalo samples taken from
Nickajack Reservoir. The data from the analysis of these samples are
included herein in Tables 14, 15, 16, and 17. .
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RADIOACTIVITY 1y en]TE CRACPIE (rLESH)
PCIZG = 0,037 4376 (VRY #EL15nT)

- NAME OF FACILITY_BELLEFUNIE . ‘ . : o DOCKET 0. _#n=79=8=3L1 ' SRR
_ 'OCATIUN OF FaCILITY__JACKSUYN : ALAQABQ : - HERORTING PERIOD. Lﬂlﬂ____.____._-_.-__ o

vee AND LOWEK LIMIT - ALL ca«ruo; o "NUMBER OF -
-JOTAL NUM3ER oF _ INDICATOR Locqjloua LQCAIlQh_dlld_nlﬁnﬁﬁI_Aumu_L_ﬁEAJTr.. . LOCATIONS CNONROUTINE
OF ANALYSIS = DETECTION® MEAN ( T NASE 4f AN ég : wean (FF . REPORTED. B
_-PERFORYZD ALLD) HANG - LISTANCE: AND QI~ECTIQN_ _ _HANG RA“J& MEASUBEMENTS. ¢ .
GROSS ALP-A 0.100 : : : g , - - V1Al 1/ o ) '
v U OSSP U IO PO P9 I LI _o.le e __.'.._.;.;—__._.,.‘.,_._,__. :
GROSS BETA 0.100 T _ T 33 ea0 2s 2) ' o s

GAMMA [NAT)
Cs-137 - 7 0.l20 - 0,20( I/ 2)  GUNTEASVILLE RES g.20 1/ d.d3¢ 1/ 1) : T
’ C . . ' . 0280= 0,20 __TRM _369-425 | . 0420= . 0,20 . . ... . . NdI= o 0Qadd i e s et
_K°§0 o : 0.900 l‘o.O_S( 14 2) anEELER RES. 16,141 Ir Teo086( 1/ n » : T o
' e - S 134927, 194)8 L THM 275-36% 0 14.1dzi14ald . 1eeB6= . 14,86 o] T
GAMMA (GELD) - , : : R
o 3. : o et e e e e e el
cs-1371 v.020 ©0J16( 2/ 2) GUNTERSVILLE RES  d.210L 1/ . 1) 1% 1)1 S VAR § R o
‘- e e e 0411~ 0,2) . _ TRM 349-425 . _0e21= _ 0e2) ... Qal0=_ 0,30 ... o il
K-40 . NOT ESTAH 16.25( 2/ ~2)  GUNTERSVILLE RES 16,53( 1/ 1) XS Y P2 ¥ I ' R
: s Cae e o 199962 16453 . (RM 38926425 .. .. 10e53=.. 1693 . . MTad2= 0 AFad2 . L]
Bl-214 : 0.020 0.061. 1/ 2}  wHEELER RES 0,06 1/ 1) 0.07¢ 1/ ‘ s '
e o e 0006 0,06 © TRWM 275-389 0,06~ 8,06 . 0,07-
PB-214 © NOT ESTAB 0,05( - 27 2)  wHEELER RE> - 0,060 1/ 1) 0.0n¢ 17/ 1)
ol e 0,05~ 0,06 YRM_275=349 Ue06= 0,00 . 0,06= _ _0.06
sk 89 - . 0.500 0 VALUES <LLD . R 1 VALUES <«LLD . : - o
- Y C ANALYSTS PERFORMED . o eiime et e e e et et mt oo e e e e
SR 90 - ~ Y 0.dao -0 VALUES <LLD ' I : .. -1 VALUES <LLD ‘ '

_ ANALYSES PERFORMED . . .

Lo

a. MNominal Lower Limit of Detection (LLD).aa described. in_Iabla.S._.‘”“_._;.m".__-ﬂm S L S — 5 et L
b. Mean -and range basedvupou detectable mesasurements only. Fraction of detectable measuremeuts of speciﬂed locations 19 indicated in pa_renthesea F). -




TadLt 15

e oo - #ADIUACTIVETY IN SMALLMOUT™ HUEFaLy AFLESHL . e e e e e e s i e
PCI/G = Oau3l 3@/6 (URY WELISHT) '
\
|

NAME OF FACILITY_BELLEFONTE . OOCKET 40 _An=79=28=

=aLl . ...
LOCATION OF FACILETY__JACKSON ALAJAMA HEFORTI*IG PENH)D_LQIQ__________;._ _—
TYPE aNd LOWER LIWIT ALL CONI“OL NUMBER OF
TOTAL NUMBER of INDICATOR .0C uous CLOCATION wEIH HIGHEST ANMU _— LOCATIOYS. . © HONROUTINE.
OF ANALYSIS . DETECTION MEaN NAME HEAN (F MER4 (6 .REPORTEY. .
--BERFQIMED IO {6 N1 ) Ra RISTANCE ANU DIHECYION _ _RANGE . 3a545E i MEASUBEMENIS #»

- GROSS ALPHA 0.100 0 VALUES <LLD . 1 VaLUES <LLD ' .
N b L ... ANALYSIES PERFORMED . I — — et e s tueniam e e s+
GROSS BETA - 0.100 : ’ 28,78¢( 1 ¥4 1) :

1 . L. . e e ... .28.78~ . 28.78
GAMMA (NA]) : . : ’ . o . .
' 4 " ' : OO VOO )

K~40 0.900 9.291 27 2) aHEELER RES 10.,17¢ 1/ | . . .
. . o cm e e e Bo%2- 10437  TRM 279-3%9 . MQaAX=  ADabT i e e
GAMMA (GELT) ) . : L : : ' ’
: 3 S e e e e e e e e e e e
€S~-1317 0.020 . 0.111¢ -4 2) GUNTERSVILLE RES 0.13¢ 1/ n 0,09¢ | AN § | .

. .. ..0408= 0413 . _TRM 349-425 __  _ 0ald= __ 0.13 _ . .. 009 _ 0,09 __ . ) I ca TR
K~40 NOT ESTAB 12.89( - 27 2) GUNTERSVILLE RES 13.36¢ 1/ 1) 13.37¢ | AR § ] e

SOV T-7%. ) S ¥ PO | . S _Iﬂﬂ.lsﬂ.iﬁh______‘.Jﬂ;Jﬂu.__1341h_ 132 dl=_ 13,37 . =X

81-214 0.020 2 VALUES <LLD : 0.06¢( | ¥4 1
.. . e I et i D00 D@6
PB-214 NOT ESTAB 0.22¢ 1/ 2) WHEELER RES _ 0.12¢ VARRT) 0.03¢ 1 ¥4 |} I
- - SRR I ¥ - 0.1p TRM_275-349 0412~ 0,12 0.03-_ Q.03 .
SR'B9 ) : 0,500 0 VALUES <LLD ’ : 1 VALUES <LLD
—_ e _ANALYSIS PERFORMED i
SR 90 0.100 0 VALUES <LLD i - i : 1 VALUES <LLO : - : o
S S R _ANALYS]S PER.EQB'AED._-_.-._.-_,__. - . ) . . —_— i = L e e

.8,  Hominal Lower Limir of Detection (LLD) as described 1p Table 3,

b. Mean and range based upon datectable measurements oaly. FPraction of detectable measurements of specified locstions 1s indicated in parentheses (F).




"TYPE aND

TOTAL NJM3ER

OF ANA_YSIS .

--PEREQRYID

GROSS AL PHA -

GROSS BETA
GAMMA (NAD)

K=40

" GAMMA (GEL))
3.

cs-137
K=40
Bl-214
PB-214
PB=212

‘SR 89

SR 90

e

2

TaaLé 16 o , R

4AD[OACTIVITY Iy SMaLLMuuln 5UFFALO {#nQLE)

NAME OF FACILITY _GELLEFUNTE
LOCATION OF FaCILITY JACESQM

LOwEn LIMIY

Oof

DETECT10w®

(LD}

FCI/G - 0 037 ﬂu/b (URY wE [T

JOCKET eo An=13= ﬁ-uLl_.,_;_;-;_;-

MEaN (E)
AAMQE

0.100

e.100

0.900

0.020.

_ 'NDY ESTAB

* 0.020

NOT ESTAB

NOT ESTAB . -

“o.500

IS Y VIR TR
_ujﬂﬁ.21§'3§i e o 1a882 L TeRD

LBe26- | 1.2%

0,051 2/ 2
- 0,995:. : 0

7.83( 27 21 S .
e Bg84=~  942) . __18M 275=3%9  _ -3 ;21."-..--9.;31. e B T8= . _BeT5. .. o e o e e

0.061 e/ 2}

0.041 27 2

To.020 T2r 2V

0,02~ 0,02

ALAJANY _ . - JEPORTING PEwIOD_1218_

CONTROL . . WUMBER OF
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Quality Cdntrol'

A quality control program has been established with the Alabama
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 comparisom.

Conclusions

Since Bellefonte Nuclear Plant has not achieved criticality,
there has been no contribution of radioactivity from the plant to the
environment. The levels of radiocactivity being reported in this document
are due to natural background radiation, nuclear weapons testing, or other
nuclear operations in the area.



