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ENVIRONMENTAL RADIOACTIVITY LEVELS
SEQUOYAH NUCLEAR PLANT
ANNUAL REPORT

1981

Introduction

The Sequoyah Nuclear Plant (SQN), operated by the Tennessee Valley
Authority, is located on a site owned by TVA containing 525 acres of land in
Hamilton County, Tennessee, bounded on the east by Chickamauga Reservoir (see
figure 1). The site is 12 miles (19.3 kilometers) northeast of Chattanooga,
Tennessee, and 11 miles (17.7 kilometers) west-northwest of Cleveland, Tennessee.
The plant consists of two pressurized water reactors; each unit is rated at
3,423 MWt and 1,171 MWe. Fuel was loaded in unit 1 on March 1, 1980, and the
unit achieved criticality on July 5, 1980. Fuel was loaded in unit 2 in July
1981 and the unit achieved initial criticality on November 5, 1981. This
report describes the environmental radiological monitoring conducted in 1981.

The preoperational environmental monitor:ing program established a
baseline of data on the distribution of natural and manmade radioactivity in
the environment near the plant site. However, seasonal, yearly, and random
variations in the data were observed. In order to determine the potential
increases in environmental radiocactivity levels caused by the plant, compari-
sons were made between data for indicator stations (those near the plant) and
control stations (those remote from the plant) in conjunction with comparisons
with preoperational data.

Staffs in the Division of Occupational Health and Safety and the
Office of Natural Resources carried out the sampling program outlined in
tables 1 and 19. Sampling locations are shown in figures 2, 3, 4, and 10, and
table 2 describes the locations of the atmospheric and terrestrial monitoring
stations. All the radiochemical and instrumental analyses were conducted in
TVA's Western Area Radiological Laboratory (WARL) located at Muscle Shoals,
Alabama, and Eastern Area Radiological Laboratory (EARL) at Vonore, Tennessee,
with the EARL being the primary laboratory for samples from SQN. Alpha and beta
analyses were performed on Beckman Low Beta [1, Beckman Wide Beta 11, and Tennelec
LB 5100 low background proportional counters. Nuclear Data (ND) Model 100 multi-
channel analyzer systems employing sodium iodide, Nal(Tl) detectors and ND Model
4420 Systems in conjuction with Germanium, Ge(Li) detection systems were used to
analyze the samples for specific gamma-emitting radionuclides. At EARL, a 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 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. Identi-
tication of gamma-emitting radionuclides in all other types of samples is
routinely performed by analysis on the Ge(Li) system. TVA-fabricated and



Tennelec bota-§amma coincidence counting systems are utilized for the deter-
mination of '3![ concentrations in milk. Tritium determinations are made with
Beckman LS150, Beckman LS100C, and Packard Model 3250 liquid scintillation
counting systems.

Data were entered in computer storage for processing specific to the
analysis conducted. A computer, employing an ALPHA-M least-squares code,
using multimatrix techniques was used to estimate the activities ot the gamma-
emitting nuclides analyzed by Nal(Tl). The data obtained by Ge(Li) detectors
were resolved by the appropriate analyzer software and the metric minimization
routine HYPERMET.

The detection capabilities for environmental sample analysis given
as the nominal lower limits of detection (LLD) are listed in table 3. Samples
processed by Nal(Tl) gamma spectroscopy were analyzeg for 14 specific gamma-
emitting radionuclides and radionuclide combinations . For these analyses,
radionuclide combinations such as '93'196Ry and 95Zr-Nb are analyzed as one
radionuclide. All photopeaks found in Ge(Li) spectra were identified and
quantified. Many of the isotopes i1dentified by Ge(Li) spectral analysis are
naturally occurring or naturally produced radioisotopes, such as “Be, 49K,
212gj 2lag; 212pp 214py 226R,  etc. LLDs for the analysis of the radio-
nuclides listed below” are given in table 3B. LIDs for additional radio-
nuclides 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 <LLD" for an isotope with no established LLD
does not imply a value less than 0; rather it indicates that the isotope was
not identified in that specific group of samples. For each sample type, only
the radionuclides for which values greater than the LLD were reported are
listed in the data tables.

TVA's Radioanalytical Laboratories participate in the Environmental
Radioactivity Laboratory Intercomparison Studies Program conducted by EPA-Las
Vegas. This program provides periodic cross-check samples of the type and
radionuclide composition normally analyzed in an environmental monitoring
program. Routine sample handling and analysis procedures were employed in the
evaluation of these samples. The results received during calendar year 1981
are shown in table 4. The *30 limits based on one measurement were divided by
the square root of 3 to correct for triplicate determinations.

“The following radionuclides and radionuclide combinations are quantified by
the ALPHA-M least-squares computer code: 1'41°144ce. Slcp. 1317, 103:106R, .
1340g. 137¢g; 952r-Nb; 58Co; *Mn; ®5Zn; 59Fe; 9%Co; 49K; and '%Ba-La.
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lable 1
ENVIRONMENTAL RADIOACTIVITY SAMPLING SCHEDULE

Air Charcoal Rain- P::,\'Zle Atmospheric River Well Public Aquatic Life

Station Location Filter  Filter water Fallout  Moisture Soil Vegetation Milk Water Water Water and Sediment
Chattanooga - w M M A M
Dayton w w M M Bw A M
Sale Creek w - M M A
Daisy - w M M A ]
Red Bank w w N M A
Velunteer Ordinance

Works (Harrison) - w L] " A

Harrison Bay w w M M A

Georgetown w w M M A

Chester Frost Park

(formerly Hamilton

County Park) w w M M A
Work - w M .| A

Site N w w L} M Bw A

Site § w w M L] Bw A

Farm L Q w

Farm J Q "

Farm HW Q w

Farm M Q w

Farm Hw M

Farm Br M

Farm G M
Chickamauga

Reservoir M Q/s
E. 1. Dupont M
Cleveland, TN M
¢ F. Industries M

un Site Well (1) ]

Farm Ma M

Farm § (Control) om® w M

Farm B (Control) o' W Q

Farm C (Control) am® W Q

| 2

W - Weekly BW - Biweekly M - Monthly (every & weeks) Q - Quarterly S - Semiannually A - Annua

'Wrtnly prior to May 1981; monthly thereafter.



Table 2

SEQUOYAH NUCLEAR PLANT

Sample Station

LM-1
LM-2
PM-2

PM-2

PM-3
PM-4
PM-5
PM-6
PM-7
PM-8
RM-1
RM-2
Farm
Farm
Farm
Farm
Farm
Farm
Farm
Farm
Farm
Farm

Farm

5Q,
5Q,
5Q,
5Q,

sQ,
5Q,
5Q,

5Q,
5Q,
SQ,
5Q,

Ma
HW
Br

G

Southwest
Northeast
Northwoods, TN

Chester Frost Park, TN (formally
Hamilton County Park)

Daisy, TN

Sale Creek, TN
Georgetown, TN

Work, TN

Harrison Bay, TN
Harrison, TN

Chattanooga, TN (Control)

Dayton, TN (Control)

B (Control)

C (Control)

S (Control)

ATMOSPHERC AND TERRESTRIAL MONITORING STATION LOCATIONS

Approximate uUistance and
_ Direction from Plant

0.75
0.75

10.5

3.75 miles

. 8. °
10.5
9.5
4.5
3.3
8.75
16.75
17.75
1.25
1.25
2,715
. .
0.75
2.3
2.25
)5
43.0
16.0

12.0

miles
miles

miles

miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles
miles

miles

(1
(1

(16.9 kilometers)

(6.0 kilometers)

(8

(16.9 kilometers)

(14.5 kilometers)

(7
(5

(14.1 kilometers)
(27.0 kilometers)

(28.6 kilometers)

(2
(2
(4
(5
(1
(4
(3
(2

.2 kilometers)

.2 kilometers)

.8 kilometers)

.2 kilometers)

.6 kilometers)

.0 kilometers)
.0 kilometers)
.4 kilometers)
.6 kilometers)
.2 kilometers)
.0 kilometers)
.6 kilometers)

.4 kilometers)

SW

WSW

SW

SSwW

NNW

(69.2 kilometers) NE

(25.7 kilometers) NE

(19.3 kilometers) NNE
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DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSLS

Air
Particulates Chercoal

gczg-‘ ggle'

Total &

Gross G 0.005

Gross £ 0.01

H

PREY n.02
s 0.005

Sogy 0.001

#all LLD values for isotopic separat
Factors such as sample size,
may change the LLD value for the given
collection date. Conversion factors:

jons are calculated by the method de
yield, and counting efficiency may vary for a giv

n is made that all samples are analyzed wi
1 ®Ci = 3.7 x 10 Bq.

decay time, chemical
sample. The assumpt io

1 pCi = 3.7 x 107" Ba;

A. Spectfic Analyses

NOMINAL LOWER LIMIT OF DETECTION (LLD)*

Vegetation Soil and
Fallout Water and grain Sed iment
wCi/ks® pCi/l pCi/g, dry  RCUR. dry
0.4 0.01
. 2.0 0.05 0.35
0.05 2.4 0.20 0.70
330
10 0.25 1.3
2 0.u5 0.3

veloped by Pas

Fish,
clam flesh, Foods, meat,

plankton, Clam shells poultry, Milk
pCi/g, dry pCi/g, éry pCi/kg, wer pCi/1

1.5
0.1 0.7
0.1 0.7 25
0.5
0.5 5.0 <0 10
0.1 1.0 8 2

ternack and Harley as described in HASL-300.
en sample; these variations
ithin one week of the
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Table 3

DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS

Gamma Analyses

NOMINAL LOWER LIMIT OF DETECTION (LLD)

: Air water Vegetation
' particulates and milk and grain
; pCi/a’ pCifl pCi/g, dry
. Nal® Ge(lLi)** Nal Ge{Li) Nal GefLi)
} “ledvSrg 0.03 I8 0.5%
' tehce 0.02 33 0.22
" Sigy 0.07 2.03 £0 4 1.10 0,47
| iy .01 0.01 13 - 0.35 .09
\' Ll ar ™ 0.04 40 0.65
1 1 o0 0.03 &0 0.51
' ivecy 0.01 0.02 10 26 0.20 0.33
« ey 0.01 0.01 10 ) 0.20 0.06
¥S7¢-¥p 0.01 10 0.290
i - 0.01 10 0.11
Snb 0.01 ) 0.05
S8 0.02 0.01 15 5 0.23 0.05
$%un 0.02 0.01 10 s 0.20 0.05
“S2m 0.02 ©0.01 15 3 .25 0.11
$tco 0.01 0.01 10 5 0.17 0.06
i 0.10 150 2.50
- ie8ga-ta  0.02 15 0.68
s ™ 0,02 25 0.34
e 0.01 7 0.08

eThe Nal(T1) LLD values sre calculated
533-40 (1971). These LLD values are expected to vary depending on the activities
represent the LLD values achievable on a given sample.

Soil and Ciam flesh Foods, (tomatees Meat a~:
sediment Fish and plankton Clam shells potatoes, etc.) poultr:
pCi/g, dry pCi/g, dry pCi/g, dry pCi/g, dry 01/ kg wer 2Ci/ kg W<
Nal Gel(li) Sal Ge(li) Nal Ce(li)  Xal Gelis)  Nal Ge(Li) Nal Ge(li

0.35 0.35 0.3% s S0

0.06 0.06 0.35 0.06 33 iy
9.60 0.10 0.60 0.10 0.56 0.60 0.10 60 L 200 90
0.20 0.02 0.20 0.02 0.07 0.20 0,02 15 8 50 20
0.45 0.45 0.45 &0 150

0.11 0.11 0.74 0.11 40 90
0.12 o0.08 0.12 0.08 0.48 0.12 0.08 10 26 40 50
0.12 [ 0..:2 0.02 0.08 0.12 0.02 10 5 40 15
0.12 0.12 0.12 10 40

0.03 .03 0.15 0.03 10 20

0.01 0.01 0.07 0.01 5 15
0.20 0,01 0.20 0.01 0.07 0.20 0.01 15 b 55 15
2.15 0.01 0.15 0.01 0.08 6.15 0.01 10 5 «0 15
0.23 0.02 0.23 0.02 0.17 0.23 0.02 15 9 70 20
0.i1 0.01 0.11 0.01 0.08 0.11 0.01 10 5 30 15
0.90 0.90 9.90 150 400
0.15 0.15 0.15 15 50

0.07 0.0?7 0.30 0.07 25 50

0.02 0.02 0.10 0.02 ? 15

by the method developed by Pasternack and Harley as described in HASL-300 and Nucl. Instr. Methods 91,

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

¢isn. Meat and poultry are counted in a 1=-pint container
70%. Average drv weight is 250 grams.
| analvzer and either a 4" x 4" solid or 4" x 5" well Nal(Tl) crystal.
the least-sgquares computer program ALPHA-M.

«*The Ge(Li) LLD valu

Marinelli beaker as dry welght.

Conversion factor: 1 pC1 = 3.7

dishes centered on the detector endcap.
detector. The counting time is normally 8 hours.
assumption is made that all samples ar; ana
x 107

of the components in the samples. These [igures do not

Water is counted in a ).5-L Marinelll beaker. Vegetation, fish, soil, and sediment
The average dry weight is 120 grams for vegetation and 400-500 grams for soil sediment and

as dry weight, then corrected to wet weight using an average moisture content of

Air particulates are counted in a well crystal. The counting system consists of a multichannel

Bq.

The counting time is 4000 seconds. All calculations are performed by

The assumption is made that all samples are analyzed within one week of the collection date.

lyzed within cne week of the

to vary depending on the activities of the componeats i
water is counted in either a 0.5-L or 3.5-1L Marinelli beaker.
The average dry weight is 4C0-500 grams.

n the samples.

es are calculated by the method developed by Pasternack and Harley as described in HASL-300. These LLD values are expected
These figures do not represent the LLD values achievable on given samples.

Solid samples such as soil, sediment, and clam shells are counted in a 0.5-L

Air filters and very small volume samples are counted 1n petrie
The counting system consists of a ND-4420 multichannel analyzer and either a 25%, 14z, 16%, or 29% Ge(Li)

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

collection date.



Table 4

Results Obtained in Interlaboratory Comparison Program

A. Air Filter (pCi/filter)

Gross Alpha Gross Beta Strontium-90 Cesium-137
EPA value TVAaAVC.b EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVG.
Date (+30) WARL EARL (£33) WARL EARL (+30) WARL EARL (+30) WARL EARL
12/80 21+9 22 23 19+9 24 26 0 2 <2 1949 20 22
3/81 30+13 31 31 50+9 55 49 18+2.6 18 15 € 1449 15 14
6/81 28+12 29 32 54+9 62 59 19+2.6 19 23 € 16+9 17 18
9/81 25211 26 25 51+9 61 54 16:2.6 16 19 © 1949 21 20

B. Tritium in Urine (pCi/L)

Date EPA Value (*30) TVA AVERAGE
WARL ~ EARL
3/81 8104549 713 390
6/81 1600+ 585 1637 1830 °
9/81 2050+599 2103 - €
11/81 2700%615 2573 2623

a. Western Area Radiological Laboratory, Muscle Shoals, Alabama

b. Eastern Area Radiological Laboratory, Vonore, Tennessee

¢. Efficiency curves were checked and known spikes were run. Everything found was within acceptable limits.
We are awaiting the next cross-check for further investigation.

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

e. Sample was lost in analysis. There was insufficient time to obtain another sample from FPA and reanalvze.



i/81
4/81
1/81
10/81

3/81
1/81
11/81

o9
Pl

o

Strontium - 89
EPA value TVA

(*3%)

0
2529
2549
2329

4729
4449

WARL
<10
e

23
s

“l
5
-

AVG.
EARL

<10
28
30
28

b
51
P

Strontium - 90

EPA value

(=3}

2025.2
i122.6
17¢2.6
18:2.6

29+2.8
31+2.8
2312, 6

Table & (Contd)

Results Obtained in Interlaborator: Comparison Program

E. wilk (pci/L)™

___lodine - 131 - fum - 137 Barium - 140 Potassium

TVA  AVE. EPA value TVA  AVG, FPA value TVA  AVGL EPA value TVA  AVC, EPA value TVA
WARL EARL (z3a) WARL EARL (23) WARL EARL _ (=39) WARL EARL  (s30)  WARL
n, 2 26517 % N 43016 W0 &) 0 €25 €15 15502232 1490
. 13 26410 2 29 2249 21 2% 0 <15 <15 1539=135 1513

14 15 .01 <15, <13 3149 32 3 0 <15 <15 16004139 1623
17 16 5210 & 47 2549 27 2 15302133 1620

F. Foods (pCilkg, Wet Weight)®

8% 2% 1921 126 121, 5329 56 95, 0 €15 <15 26402229 2857
31 32 82414 80 106 459 43 s 0 €25 <25  2640:229 2870
25 22 Nope 33+9 29 35 0 <15 <25 2730:237 28207

Values for potassium are reported as mg/liter of sample.

Results were marginally out of ltmits.
Res

Only two results were sent to EPA.

not be deter=ined.

Investigation was conducted. No satisfactory explanation was found. Other

Efficiency curves were
ults were not included in their analysis.
Values for potassium are reported as ng/kg sample.
Investigation of this problem was initiated but no

i iety.
An incorrect weieht was obtained

in the gamma analvsis of this sample.

satisfactorv conclusions have been reached.

checked with no conclusive findings.

Subsequent results have been satisfactorv.

We suspect difficulties arising from sample

Further analvsis destroved the sampie s¢ that the correct weight could

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

Cobalt - 60

. . L ST
AVG. EPA value TVA AVG.

FAR

is53
1674
1620
1500

2917
34637 «
2720

A2 WARL EARL

09 25 32
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Table % (Contd)

o1

Results Obtained in Interlaboratory Comparison Program

¢. Radiochemical Analvses of Water (pCi/L)

Gross Al Gross Beta Strontium - 89 Strontium - 90 Tritium Todine - 131f
A value A AVG. EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVG. EPA value TVA AVG., EPA value TVA  AVG.
e tew)  WARL EARL (:30)  WARL EARL _ (230)  VARL EARL _(3) AR EARL (+30)  WARL EARL _ (+30)  WARL EARL
1/81 9=9 10 9 4429 49 49 16*9 11 14 34¢3.1 38% Zﬂh
2/81 1760+591 1917 1753
3/81 25210 23 15t 25¢9 26 29
4/81 2710+615 2467 2723 30+ 10 32 28
5/81 2129 21 14 149 14 16 369 40 33 22:2.6 21 22
6/81 1950+ 596 1990 1947
7/81 22+ 10 20 22 1529 15 18
8/81 i 26304613 2623 2713 73413 79 73
9/81 3314 28 18 28+9 29 26 23+9 26 22 11¢2.6 11 10
10/81 22104603 2263 2197
11/81 21+9 21 13 239 18 24
12/81 2700-615 2717 2807 76413 65 56’
D. Gamma-Spectral Analysis of Water {(pCi/L)
Chromium - 51 Cobalt - 60 Zine - 65 Ruthenium - 106 Cesium - 134 . Cesium - 137
EPA value TVA  AVG. EPA value TVA  AVG. EPA value TVA  AVG. EPA value TvVA AVG. EPA value TVA AVG. EPA value TVA AVG,
Date () WARL EARL (*30) WARL EARL (*30) WARL EARL _ (+%) WARL EARL _ (*%0) WARL EARL (+%0) WARL EARL
2/81 0 <60 <60  I5%9 25 25 85+9 84 83 0 <40 <40 3649 39 35 449 6 10
6/81 0 <p0 <60 1719 18 17 0 <15 <15 1529 <400 <40 21+9 23 21 3129 27 30
10/81 3429 <60 <60 22+9 25 22 2449 26 21 0 <40 <40 2149 21 24 3249 35 32

s for '’ to test the procedures used for the analysis of milk.
f the analytical procedure were conducted and new efficiency curves were determined. Results have been satisfactory since that time.
sequent to this analysis. Subsequent results were satisfactory.

1id introduced into the sample by EPA are suspected in the difficulty with this

f. Specific analysi

g Investigations ©

h. New efficiency curves were determined sub

j. Excess humidity in counting room and a change in the amount of so
sample type. Steps have been taken to correct or compensate for these items.

b u‘:’nu a:: possibly due to an incorrect chemical form of the precipitate counted in this procedure. Investigations continue.



11
Atmospheric Monitoring

The atmosphesic monitoring network is divided into three subgroups.
Two local air monitors are located within the plant boundary. Eight perimeter
air monitors are located at distances out to 10.5 miles (16.9 kilometers) from
the plant in the towns of Sale Creek, Daisy, Red Bank (Northwoods), Harrison,
and four other populated areas. The remote air monitors used as control or
baseline stations are located at distances out to 17.75 miles (28.6 kilometers)
from the plant in the town of Dayton and the city of Chattanooga. See figures
2, 3, 4, and 5.

At each monitor, air is continuously pulled through a Hollingsworth
and Voss LB 5211 glass fiber filter at a regulated flow of 3 ft3/min (0.085
m?*/min). In series with, but downstream of the particulate filter, is a
charcoal filter used to collect iodine. FEach monitor has a collection tray
and storage container to collect rainwater on a continuous basis, and a hori-
zontal platform covered with gummed acetate to catch and hold heavy particle
fallout. Moisture is collected from the atmosphere at each local monitor and
at one remote monitor and analyzed for tritium.

Each of the local and perimeter air monitors is fitted with a GM
tube that continuously scans the particulate filter. The disintegration rate
of the atmospheric radioactivity is continuously recorded at each station.
The data from the two local monitors and the four perimeter monitors located
within five miles of the plant are radiotelemetered into the plant control
room.

Air filters are collected weekly and analyzed for gross beta activity.
During this reporting period five samples were not obtained because of equipment
malfunction. Two samples were lost during the strontium analysis. No analyses
are performed until three days after sample collection. The sampies are
composited monthly for analysis of specific gamma-emitting radionuclides and
quarterly for %9Sr and ?%Sr analysis. The results are presented in table 6.

The annual averages of the gross beta activity in the air particulate
filters at the indicator stations (local and perimeter monitors) and at the
control stations (remote monitors) for the years 1971-1981 are presented in
figure 6. Increased levels due to fallout from atmospheric nuclear weapons
testing are evident, especially in 1971, 1977, 1978, and 1981. These fluctua-
tions are consistent with data from monitoring programs conducted by TVA at
nonoperating nuclear power plant construction sites.

Table 5 presents the maximum permissible concentrations (MPC) recom-
mended by 10 CFR 20 for nonoccupational exposure.

Rainwater is collected and analyzed for gross beta activity, specific
gamma-emitting isotopes, and strontium. During this period one sample contained
insufficient volume for any analyses, and one sample contained insufficient
volume for strontium analyses. For the gross beta analysis, a maximum of 500 ml
of the sample is boiled to dryness and counted. A gamma scan is performed on a
3.5-liter monthly sample. The strontium isotopes are separated chemically and
counted in a low background system. The results are shown in table 7.
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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. During this reporting period one sample was
lost during analysis.

Charcoal filters are collected and analyzed for radioiodine. During
this period five 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 molecular sieve, collected
in a cold trap, distilled, and counted for tritium content. The results are
shown in table 10. During this reporting period 20 samples were not obtained
because of equipment malfunction and 5 samples were lost during analysis.

In late September the levels of tritium measured in the atmosphere
increased from 6-10 pCi/m® up to 100-400 pCi/m®. Since the increases were
observed at the offsite control station and at two stations around the Watts
Bar Nuclear Plant construction site (nonoperational plant) as well as at the
SQN onsite stations, it was concluded that the increased levels were not
attributable to SQN. Efforts were made to determine the cause of the increases
but were unsuccessful. The levels remained somewhat elevated but decreased to
around 20 pCi/m3 by the end of the year. The highest concentration measured is
only 0.2 percent of the MPC for tritium in air as shown in table 5.



Table 5

MAXIMUM PERMISSIBLE CONCENTRATIONS

FOR NONOCCUPATIONAL EXPOSURE

Alpha
Nonvolatile beta
Tritium

l!?cs
103!106Ru

1hb
Ce

9szr_95Nb

lkOBa_IHOLa
l!lI
GSZn
San
GOCO
OQSr
903r
Slcr
thC

s

SBCO

MPC

In Water
pci/1*

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

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 1072 Bq.
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TABLE 7

AADIOACTIVITY 1N I2INQATES

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

3.

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

Milk

Milk is collected weekly from two dairy farms and two other farms
within a 5-mile radius of the plant (see figure 3), and from at least une of
three control dairy farms. Raw milk is analyzed weekly for '3!'I, and monthly
for gamma-emitting isotopes, and for strontium. The results are shown in
table 11. Samples were unavailable from one location for a period of four
weeks when the cow went dry. Strontium analyses were not conducted on two
samples when one of them spoiled and the other contained an insufficient
volume of milk.

As has been noted in the other monitoring reports, the levels of

908y in milk samples from farms producing milk for private consumption only
are up to six times the levels found in milk from commercial dairy farms.
Samples of feed and water supplied to the animals 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 strontium
activity.

This phenomenon was observed during preoperation monitoring near
Sequoyah and Bellefonte Nuclear Plants at farms where only one or two cows
were being milked for private consumption of the milk. It is postulated that
the feeding practices of these small farmers differ from those of the larjer
dairy farmers to the extent that fallout from atmospheric nuclear weapons
testing may be more concentrated in thes<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>