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In 1989, TVA began the process of changing from the Victoreen dosimeter to the
Panasonic Mode! UD-814 dosimeter, and completely changed to the Panasonic
dosimeter in 1980. This dosimeter contains four elements consisting of one
11thium borate and three calcium sulfats phosphors. The calcium uylfate
phosphors are shielded by approximately 1000 mg/cm’ plastic and lead to

compensate for the over-response of the detector to low energy radfation.

The TLDs are placed approximately | meter above the ground, with three T/ us at
each statton. Sixteen stations are located around the plart near the ..te
boundary, one station in each of the 16 sectors. Dosimeters are also placed
at the perimeter and remote alr monitoring sites and at 19 additional stations
out tc approximately 32 miles from the site. The TLDs are exchanged every 3
months and the accumulated exposure on the detectors is read with a Panason:c

Model UD-710A automatic reader interfaced #ith a Hewlett Packard Mode! %000

computer system.

Since the calcium sulfate phospho: is much more sensitive that the 11thium
borate, the measured exposure is taken as the median of ‘the results obtained
from the nine calcium sulfate phosphors in three detectors. The values are
corrected for gamma response, system varfations, and transit exposure, with
individual gamma response calibrations for each element. The system meets or
exceeds the performance specifications outlined in Regulatory Guide 4.13 four

environmenti. applications of TLDs.

Results
All results are normalized to a standard quarter (91.25 days or 2130 hours).

The stations are grouped according to the distance from the plant. The first
group consists of all stations within | mile of *he plant,
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The data In table H-1 Indicate that the average gquarterly radiation levels at
the SON onsite stations are approximately 2 mR/quarter higher than levels at
the offsite statious. This difference fs also noted In the preoperational
phase and in the stations at WBN and other nonoperating TVA nuclear power
plant construction sites where the average levels onsite are yenerally 2-6
mR/quarter higher than levels offsite. The causes of these differences have
not been isolated; however, 1t is postulated that the differences are probably
attributable to combinations of influences such as natural variations in
environmental radlation levels, earth-moving activities onsite, and the mass
of concrete employed in the ronstruction of the plant. Other undetermined
Influences may also play a part. These «onclusions are supported by the fact
that similar differences between onsite and offsite stations were measured in

the vicinity of the Watts Bar Nuclear Plant construction site.

Figure H-1 compares plots of the data from the onsite or site boundary
statfons with those from the offsite stations over the period from 1976
through 1991. To reduce the seasonal variations present in the data sets, a
4-quarter moving average was constructed for each data set. Figure H-2
presents a trend plot of the direct radiation levels as defined by the mov ing
averages. The data follow the same gereral trend as the raw data, but the

Curves are smoothed considerably.

All results reported in 1991 are consistent with direct radiatinn levels
identified at locations which are not influenced by the operation of SON.
Th re 1s no indication that SON activities increased the background radiation

levels normally observed in the areas surrounding the plant.

<}7-




ATMOSPHERIC MOR.ITORING

The atmospheric monitoring ¢ cwork 15 divided into three groups Vdentified as
local, perimeter, and remote. Four local a.. monttoring stations ar located
on or adjacent to the plant site In the general direcllions of greatest wind
frequency. Four perimeter alr monitoring stations are located in come - 1183
out to about 10 miles from the plant, and four remote alr mon‘tors are located
out to 20 miles. The monitoring program and the locaticns of monitoring
stations are identified In the tables and figures of appendix A. The remote

stations are used as control or baseline stations.

Results from the analysis of samples in the atmospheric pathway are presented
In tables H-2 and H-3. Radioactivity levels fdentified in this reporting
pariod are consistent with background and radionuc!ides produced as a result
of fallout from previous nuclear weapons tests. There 1s no irndication of an

Increase in atmosphe ¢ radioactivity as a result of SON.

sample Collection and Analysis

Al particulates are collected by continuously sampling alr at a ‘low rate of
aphroximately 2 cubic feet per minute /<fm) through a 2-inch Hollingsworth and
Vose LB5211 glass fiber filter. The sampling system consists of a pump, a
magnehelic gauge for measuring che drop in pressure across the system, and a
dry gas meler. This allows an accurate determinaticn of the volume of air

» pas.ing through the filter. This system Vs housed in a building approximate!y
2 feet by 3 feet by 4 feet. The filter 1s contained in a sampling head
mourted on the outside of the monitor bullding. The filter is replaced every
7 days. Each filter 1s analyzed for gross beta activity about 3 days after
collection to allow time for the radon daughters to decay.

~18-
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Every 4 weexs composites of the filters from each location are analyzed by

gamma spectroscopy.

Gaseous radiofoine 15 collected using a commercially avallable cartyidge
containing TEDA-impregnated charcoal. This system is designed to collect
lodine 1n both the elemertal form and as organic compounds. The cartridge i3
located In the same sampling head as the alr particulate filter and is
downstream of the particulate filter. The cartridge 1s changed at the same
time as the particulate filter and samples the same volume of alr. Fach
cartridge 1s analyzed for 1-131. If activity above a spec!fied 1imit is
detected, a comolete gamma spectroscopy analysis is performd.

Ralnwai,~ 15 col'ected by use of a collection tray attached to the monitor
butlding. The co. =*tiun tray 1s protected from debris by a screen cover, Ag
water drains from tne tray, it is collected in one of two S5-gallon containers
inside the monitor building. A l-galion sample 1§ removed from the container
every 4 weels. Any excess water 1s discarded. Rainwater samplet are held to
be analyzed cnly 1f the alr particulate sanples indicate the presence of
elevated activity levels or If fallout 1s expected. For example, ralnwater
samples were analyzed during the periou of tallout following the accident at
Chernoby! in 1986. No rainwater samples from SGN were analyzed 1n this
reporting period.

Results

The results from the analysis of air particulate samples are summarized in
table H-2. Gross beta activity in 991 was consistent with levels reported in
previous years. The average leve! at indtcator and control stations as 0.0:9
and 0.020 pCi/m’, respectively.
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The annual averages of the gross beta activity in alr particulate filters at
these stations for the years 1971-199) are presented in flgure H-3. Increased
levels due to fallout from atmospheric nuclear weapons testing are evident,
especially in 1971, 1977, 1978, and 1981, Evidence of a small ‘ncrease
resulting from the Chernoby! accident can also be seen in 1986. These
patrerns are consistent with data from monitoring programs conducted by TVA at

nonoperating nuclear power plant construction sites.

Only natural radioactive materials were fdentified by the monthly gamma
spectral ana'ysis of the alr particulate samples. No fission or activation
products were found at levels greater than the LLDs. As shown in table H-3,
fodine-13) was detocted in ¢leven charcoal canister samples at a lovel
s1ightly higher than the nominal LLD. The highest levels reported are 0.034
and 0.030 pCi/m’, respect'vely, for indicator and coitrol stations. Gamma
spectral analyses of these samples indics*ed that the positive values were a

result of Interference from radon daughters in the samples.

.20-



TERRESTRIAL MONITORING

Terrestrial monitoring s accompiished by collecting samples of environmental
media that may transport radioactive materia) from the atmosphere to humans.
For example, radioactive material may be deposited on a vegetable garden and
be Ingested along with the vegetables or 1t may be deposited on pasture gr- s
where dalry cattle are grazing. When the cow Ingests the radioactive
material, some of 1t may be in the milk and consumed by wmans who drink the
milk. Therefore, samples of milk, vegetation, soll, and food crops are
collected 2nd anaiyzed to determine potential Impacts from erposure to this
pathway. The results .rom the analysis of these sampies are shown in tables
H-4 through H-12.

A land use survey 't condu ted annually to locate m!lk producing animals and
gardens within a S-n.le radius of the plant. One dairy farm is located at a
distance of about 4 miles northeast of the plant. Another dalry farm was
tdentified In the 1991 survey at a distance of about 5 miles east of the
plant. Three farms with at least one milk producing animal hav: Leen
Identified within 5 miles of the plant. Projected doses to people drinking
milk from the farm Jocated 5 wiles east of the plant are lower than the
estimated doses at any of the other milk locations, therefore, this farm has
not besn included n the monitoring program. The dairy located about & miles

northeast of the plant and the farms near the plant are considered indicator

stations and routinely provide mi’k and/or vegetation samples. The results of

the 1991 land use survey are presented in appendix G,

21



Sampi¢ Coilection and Analysis

Milk samples are purchased every 2 weeks from the dairy, from two of the farms
within § miles of the plant and from at least one of three control da'ries.
These samples are nlaced on ice for transport to the radioanalytical
laboratory. A specific analysis for 1.131 and a gamma spectroscopy analysis

are performed on each sample and Sr-89,90 analysis 1s performed every 4 weeks.

Samples of vegetation are collected every 4 weeks for 1-13) analysis. The
samples are collected from the farm producing milk but unable to provide a
milk sample, and from one control station. The s» mles are collected by
cutting or breaking enough vegetation to provide between 100 and 200 grams of
sample. Care 15 taker not to Include any soil with the vegetation. The
sample 1s placed in a conta‘ner with 1650 m) of 0.5 N NaOKW for transport back
to the radioanalytical laboratory. A tecond sample of between 750 and 1000
grams is also collected from each location. After drying and grinding, this
sampie is analyzed by gamea spectroscopy. Once each quarter, the sample 1s

ashed after the gamma analysis 15 completed and analyzed for Sr-89,90.

Soll samples are collected annually from the air monitoring locations. The
samples are collected with either a "cookie cutter" or an auger type sampler.
After drying and grinding, the sample is analyzed by gamma spectroscopy. MWhen
the gamma analysis 1s complete, the sample is ashed and analyzed for Sr-89,90.

Samples representative of food crops raised in the area near the plant are
ot “.ined from individual gardens, corner markets, or cooperatives. Types of
foods may vary from year to year as a result of changes in the local vegetable

gardens.
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A plot of the annual average Cs-137 concentrations in soil 1s presented in
figure H-5. Like the levels of $r-90 in milk, concentrations of Cs-137 in
soil are steadily decreasing as a result of the 30 year half.1ife of Cs-137

and transport through the environment.

A1l radionuclides reported in food samples were naturally occurring. The
maximum K-40 value was 3760 pCl/kg in potatoes. Gross beta concentrations for
all indicator samples were consistent with the roantral valyes. Analyely of
these samples Indicated no contribution from plant activities. The results

are reported in tables H-7 through K-12.
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AQUATIC MONITORING

Potential exposures from the 11quid pathway can occur from drinking water,
Ingestion of edible fish and clams, or from direct radlation exposure from
radioactive materials deposited n the river sediment. The aquatic monitoring
program includes the collection of samples of river (reservolr) water,
groundwater, drinking wate~ supplies, fish, Astatic clams, and bottom and
shoreline sediment Samnles from the reservolr are collected both upstream

and downstream from the plant.

Results from the analysis of aguatic samples are presented in tables H-13
through H-22. Radioactivity levels in water, fish, and clams were consistent
with background and/or fallout levels previously reported. The presence of
Co-58, Co-60, Cs-134 and Cs-137 was identified 1n some samples: however, the
projected exposure to the public 15 negligible.

1 1lect! nd Analysis
Samples of surface water are collected from the Tennessee Piver using

automatic sampling pumps from two downstream stations and one upstream
station. A timer turns on the pump at least once every 2 hours. The line is
flushed and a sample collected Into a composite Jug. A l-gallon sample i3
removed from the composite jug at 4-week Intervals and the reme'ning water in
the jug 1s discarded. The composite samnle 1s vnalyzed by gamma spectroscopy
and for gross beta activity., A quarterly composite sample s analyzed for
Sr-89,90 and tritium.

Samples are also collected by an automatic sampling pump at the firgt
downstream drinking water intake.







In agdition, commercial fish specles are analyzed for Sr-89 and $r-90 as a

part of commitments in the Watts Bar Nuclear Plant monitoring program,

Bottom and shore!ine sediment are co)lected semiannually from selected TRM
locations using a dredging apparatus or Scuba divers. Tre samples are dried

and ground and analyzed by gamma spectroscopy.

Samples of As stic clams are collected semiannyally from two locations bslow .
the plant and one location above the plant. The clams are urua ly collestes
in the dredging or diving process with the sediment. However, at times the
clams are difficult to find. Enough clams are collected to produce
approximately 50 grams of wet flesh. The flesh is separated from the shells,

and the dried flesh samples are analyzed by gamma spectroscopy.

Results

Gross beta activity was present in most surface water samples. Concentrations
in downstream samples averaged 2.8 pCi/L while the upstream samples averaged
3.1 pCi/L. A)) other Ja\ucs were consistent with previously reported luvels
from fallout. A trend plot of the gross beta activity 'n surface water
samples from 1971 through 1991 15 presented in figure H-6. A summary table of
the results is shown in table N-13.

No fisston or activation products were identified In drinking water samples.
The positive identification of Sr-89 at levels near the LLD is typically a
result of artifacts in the calculational process. Average gross beta acuivity
was 2.6 pCi/11ter at the downstream stations and 3.1 pCi/liter at the contro)

stations.

«28-
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The results are shown in table H-14 and a trend plot of the gross beta

activity in drinking water from 1971 to the present is presented in figure H-7.

Concentrations of fission and activation products in ground water were all
below the LLDs. As noted above, the apparent identification of Sr-89 near the
LLD 15 an artifact of the calculationa) process and the low concentrations the
laboratory 1s attempting to detect. Only naturally occurring radionuc!ides
were 1dentified '\n these samples. The average gross beta concentration in
samples from the onsite well was 4.9 pCi/1iter, while the average from the

offsite wel) was 5.2 pCi/1iter. The results are presented in table H-165.

Cesium-137 was fdentified in 8 fish samples. The downstream samples contained
& maximum of 0.11 pCi/g, while the upstream sample had a maximum of 0.17
pCi/g. Other radiolisotopes found in fish were naturally occurring with the
most notable being K-40. The concentrations of K-40 ranged from §.3 pCilg to
17.7 pCi/g. The results are summarized in tables H-16, H-17, H-1B, and H-19.
Plots of the annual Ce~137 concentrations are presented in figures H-8, H-9,
H-10 and H-11. Since the concentrations downctream are essentially equivalent
to the upstream levels, the Cs-137 activity is probably a result of fallout or
other upstream effluents rather than activities at SON.

Radionuc]ides of the types produced by nuclear power plant operaticns were
tdentified In sediment samples. The matertals identified were Cs-137, Cs-134,
Co-60, and Co-58. In bottom sediment samples the average levels of Cs-137
were 0.59 pCl/g fn downstream samples and 0.75 pCi/qg upstream. In shoreline
sediment, Cs-137 levels averaged 0.02 pCi/g in both downstream and upstream
samples.

-29.



These values are consistent with previously identified fallout levels,

therefore, they are probably not a result of SON operations.

In bottom sediment, Co-60 concentrations In downstream sampies averaged 0.17
pCi/g, while concentrations upstream averaged 0.05 pCi/g. The maximum
concentrations were 0.20 and 0.05 pCi/g, respectively. Co-60 was not

fdentified in shoreline sediment samples.

Cs-134 was 1dentified in one downstream location at 2 concentration of 0.02
pCi/g, or about twice the LLD. Co-58 was dentified in 3 downstream samples.
The maximum concentration was 0.04 pCi/g and the average was 0.03 pCi/g. A
realistic assessment of the impact to the general public from this activity
produces a negligible dose equivalent. Results from the analysis of bottom

sediment sampies are shown in table H-20.

Co-58, Co-60 and Cs-134 were not identified In shoreline sediment. Averac-
Cs-137 concentrations dowstream were essentially equivalent to levels
upstream, indicating no impa.t from SON. Results from the analysis of

shoreline sediment samples are shown in table H-21.

Graphs of the Cs-137 and Co-60 concentrations in stream sediment are presented
In figures K-12 and H-13, respectively. Figure H-14 presents a plot of the
Cs-137 concentrations measured in shoreiine sediment since 1980,

Only naturally occurring radio!sotopes were identified in clam flesh samples.

The results from the analysis of these samples are presented in table H-22.

-30-




ASSESSMENT AND EVALUATION

Potential doses to the public are estimated from measured effluents using
computer models. These models were developed by TVA and are based on
methodology provided by the NRC 1n Regulatory Guide 1.109 for determining the
potential dose to Individuals and populations 1ving In the vicinity of a
nuclear power plant. The doses calculated are a representation of the dose to
a “maximum eiposed individual.” Some of the factors used in these
calculations (such as Ingestion rates) are maximum expected values which will
tend to overestimate the dose to this “maximum" person. In reality, the

expected dose to actual Individuals is lower.

The area around the plant s analyzed to determine the pathways through which
the public may receive an exposure. As iIndicated In figure 2, the two major
ways by which radioactivity 1s introduced into the environment are through

11quid and gaseous effluents.

For 11quid effluents, the public can be exposed to radiation from three
sources: drinking water from the Tennessee Rlver, eating fish caught in the
Tennessee River, and direct exposure to radicactive material due to activities
on the banks of the river (recreational activities). Data used to determine
these doses are based on guidance given by the NRC for maximum ingestion
rates, exposure times, and distribution of the material in the river.

Whenever possible, data used in the dose calculation are based on specific
conditions For the SON area.

For gaseous effluents, the public can be exposed to radiation from several
sources: direct radiation from the radioactivity in the alr, direct radiation

-31-



from radioactivity deposited on the ground, inhalation of radicactivity in the
air, ingestion of vegetation which contalns radicactivity deposited from the
atmosphere, and ingestion of milk or meat from animals which consumed
vegetation containing deposited radioactivity. The concentrations of
radioactivity in the alr and the soll are estimated by computer models which
use the actual meteorological conditions to determine the distribution of the
effluents In the atmosphere. Again, as many of the parameters as pussible are

based on actua’ site specific data.

Results

The estimated doses to the maximum exposed individual due to radioactivity
released from SON 1n 199) are presented in table 2. These estimates were made
using the concentrations of the 1iquids and gases measured at the effluent
monitoring points. Also shown are the regulatory limits for thase doses and a
comparison between the calculated dose and the corresponcing 1imit. The
maximum calculated whole body dose equivalent from measured 11quid effluents
as presented in tadble 2 1s 0.04] mrem/year, or .4 percent of the 1imit. The
maximum organ dose ejuivalent from gasecus effluents 1s 0.025 mrem/year. This
represents 0.2 percent of the ODCM 1imit. A more complete description of the
effluents released from SQN and the ccrresponding doses projected from these
effluents can be found In the SQN Semiannual Radiocactive Effluent Release

Report.

As stated earifer in this report, the estimated 'ncrease in radiation dose
equivalent to the general public resulting from the operatic. of SON 1s
trivial when compared to the dose from naturai background radiation. The

results from each environmental sample are compared with the concentrations

from the corresponding control stations and appropriate preoperational and
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background data tc determine Influences fror the plant. During this report
period, Co-60, Co-58, Cs-134 and Cs-137 were seen in aquatic medla. Cs-137 in
sediment 15 consistent with fallout levels Ydentified 1n samples both upstream
and downstream from the plant. Co-60, Co-58 and Cs-134 were identified in
sediment samples downstream from the plant in concentrations which would
produce no measurable increase {2 the dose to the general public. No

increases of radicactivity attributable to SON have been seen in water samples.

Dose estimates were made from concentrations of radioactivity found in samples
of environmental media. Media evaluated include, but are not |imited to, alr,
milk, food products, drinking water, and fish. Inhalation and ingestion doses
estimated for persons at the indicator locstions were essentially Ydentical to
those determined for persons at contro! stations. Greater than 95 percent of
those doses were contributed by the naturally occurring radionuclide K-40 and
by Sr-90 and Cs-137, which are long-1ived radioisotopes found 1n fallout from
nuclear weapons testing. Concentrations of Sr-90 and Cs-137 are consistent
with levels measured In TVA's preoperational environmental radiological

monitoring programs.

Conglusions

It 1s concluded from the above analysis or the environmenta) sampiing results
and from the trend plots presented in appendix W that the exposure to members
of the general public which may have been attributable to SON 15 negligible.
The radioactivity raported herein is primarily the result of fallout or
natwal background radiation. Any activity which may be present as a result
of plant operations does not represent a significant contribution to the

exposure of members of the public.

«33-
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Table |

MAXIMUM PERMISSIBLE CONCENTRATIONS
FOR_NONOCCUPATIONAL EXPOSURE
In Water = In Afr
C1/10 pCi/n’*
Gross beta 3,000 100
H-3 3,000,000 200,000
Cs-137 20,000 500
Ru-103,106 10,000 200
Ce-144 10,000 200
Ir-95 - Nb-9% 60,000 1,000
Ba-140 - La-140 20,000 1,000
[-131 300 100
In-65 100,000 2,000
Mn- 54 100,000 1,000
Co-80 30,000 300
Sr-85 3,000 300
$r-90 300 30
Cr-51 2,000,000 80,000
Cs-134 9,000 400
Co-58 90,000 2,000

©1 pCl = 3.7 x 1077 Bq.
Source: 10 CFR, Part 20, Appendix B, Table 11.
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Type
Total Body
Any Organ

Type

Noble Gas
(Gamma )

Novle Gis
(Beta)

Any Organ

Miximum Dose due to Radioactive Effluent Keleases

1991

0.04)
0.052

0.12

0.32

0.025

Table 2

Sequoyah Nuclear Plant
1991
mrem/year

Liguid Effluents

NRC Percent of
Limit  NRC Uimit
3 1.4

10 n.5

Gaseous Effluents

NRC Percent of
Limit NRC Limit
10 1.2
20 0.2
15 0.2

~36-

EPA
Limit

25
25

EPA

Lintt
25
25

25

Percent of
EPA Limit

0.02
0.2

Percent of
EPA Limit
0.5
1.3

0.1
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Figure

ENVIRONMENT AL EXPOSURE PATHWAYS OF MAN
DUE TO ROCLEALEBES OF RADIOACTIVE MATERIAL
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APPENDIX A

ENVIRONMENTAL RADIOLOGICAL MONITORING P.IOGRAM AND
SAMPLING LOCATIONS
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Exposure Pathway and/or Sample
1. AIRBORNE

a. Particelatas

b. Radioredine

c. Seoil

Table A1
SEQUOYAM NUCLEAR PLANT
Envirormental Radiological Menitoring Program®

. Sampling and
—— Sample locatioes®

4 samples from lacations (in Cuatinuoss sﬂlor eperation
d fferent sectors) at or near the with sampie collection once
site boundary (IM 2, 3, 4, and 5) per 7 days (more frequently

if required by dust loading)

4 samples from communities
approximately 5-18 ales
distance from the plant
(M2 3 8 and 9)

4 samples from control
lecations greater than 10
miles from the plant (R™ 1,
2, 3, and Q)

Samples from same location as
air particulates

Continvous sampler operation
with filter collection once
per 7 days

Samples from same Jocatiens as Once per year
air particulates

Iype acd frequeocy of Asalysis

Analyze for gross beta
radisactivily greater than or
equal to 24 hours following
filter change. Perform gamma
isotopic anmalysis on each
sample if gross beta is
greater than 10 times yeariy
mean ot cortrol sample.
Composite at Teast once per
3! days iby location for
gamma scan).

i-131 at least once per 7 days

Gasma scan, S5r-89, Sr-90,
once sach year
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Exposure Pathway and/or Sampie
d. Rainwater
2. DIRECT RADIATION

3.

WATERBORNE
a. Surtface
b. Ground

Table A-1
STQUOYAN NUCLEAR PLANT
Environmental Radiolegical Menitoring Program®
_ Sampling and
—  _aample iLocaligns )

Same Tocations as air particulate Composite sample at least
once per 31 days

2 or more dcsimeters (TiDs)
pilaced {in different sectors)
at or near the site Loundary
in each of the 16 serters

Once per 92 days

2 or more dosime’ . placec al
stations Tocated suvroximately
5 miles from the prast in each
of the 16 sectors

2 or more desimeters in approximately
20 lecatiens of special nterest

Coliected by automatic
sequent ial-type sampler” with
composite samples collec’ed
cver a period of less thae o
equal to 32 days

§i%§
388
'n'u'ci

1 sample adjacent to plant At Teast once per 31 days

iwell No.6)

1 sampie from ground water At seast once per 52 days

source upgradient (Farm ™)

Ixpe and Frequency of Apaiysis
Analyzed for gamma nuclides
only +f radicactivity in other
media indicates the presence of
increased levels of falluet

Gasma dose at least ooce per

92 cays

Gross beta and gasma scan
of each composite sample.

Composite for Sr-8%, Sr-90,
and tritium analysis at ieast

once per 52 days.

Composited for gross beta, gaswma

scan, Sr-89% Sr-90, and
tritium analysis at least
once per 92 days

Gross beta, gasna scan, Sr-89
Se=97 . and tritium analysis

at Teast once per 92 days
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Tabie 2-1
SEQUOTAR NUCLIAR PLANT
Ervircamenta’ kadieological Monitoring Program™

= Sampling and
Exposure Pathway ard/er Sample — . Sample Locatiscs (ellection frequency ==~ 1spe aod fregueecy of Analysis
€. Drisking 1 sample at the first potabie Cellected by auvtomatic Gros: beta and gasma scan of
surface water supply downstream sequent al-type sampler” each compesit=s sample.
from the plant (TRM 473.0) with composite sample collected Ceomposite for tritium, Sr-89
over a period of Tess than or Sr-3, at least once per 92
equal to 31 days days.

i sample at the next 2 downstream Grap sample once per 11 days
potable surface water suppliers

fgreater than 10 miles downstirsam)

{TR™ 470.5 and 485.3°

2 samplies at contrn? lecations Sampies collectes by sequential~
(TRM 457 .0° and TE# S03.8) type sampier® with composite
sample collected over a period

A of less than or egual to 3
w days
d. Sedumast TR 496 .5 at least once 2. © 1< 8.5 GCamma scan of each sample
fas 481 4
TR™ 489 .8
TR 472 b
« “hurel e Sedwment TRM 485 At Yeast once per 184 days Gasma scan of each sample
TR™ 472
Rm 477

2

4.  TINGES®ION
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a.

b

Mtk

Figsh

Invertebrate=
(Asi=Li¢c Clams)

Table A-1
SEQUOYAN NUCLEAR PLANT
Environmental Radiclogical Menitering Program”

. Sample locations®

Sampling and

7 sample Trom milk preducing
animals in each of 1-2 areas
indicated by the fow censuys where
doses are calculated to be
highest. If sampies are not
available from a milk animal
lecation, doses to that area will
be estimated by projecting the
doses from concentrations detected
in milk from other sectors or by
sampling veruiim where milk 18
not available.

At Teast | sample from a control
location

1 sample eath Tur Nickajack,

Chickamauga, and Watts Sar
Revervairs

2 samples downstiream from
the discharge

1 sample upstream frum the plant

(No permanent stations established:
deperds of ‘ocations of clams)

At Tesi ence per 15 days

At lest once per B4 days
One sample of each of 1ae
following species:

Channe? Catfirsh

Crappi e

Smal Tmouth Buffale

At Teast once per 184 days

Iype and frequency of Analssis
Gamme sotopic and [-131
enaiysis of each sampie.
Sr-89, Sr-99, once per
quartsr

Gamma scan cn edidie portion

Gasma tcan on edikle pe tion
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Table A
SEQUOYAH NUCLEAR PLANT
Envirgnmental Radielogical Menitoring Program®

Sampling and
Expoowre fathway and/or Sample e Samp )k Lacations” Loliection Frequency Type and frequeacy of Asalysis
it Food Producis 1 sampie each of principal food At Teas® once per 365 days at Gamwa scan on edible portion
products grown at privato time of harvest. The t af
gardens and/or farms in the foods available fo- sampling will
immedizte vicinity of the piant. vary. Foliowing s a list of
typical foods wh.ch may be
available:
Cabbage and/or lettuce
Corn
Green Beans
Potatoes
- Tomatoes
€. Vegetation Samples from fa-ms producing milk At Test ance per 31 days 1-131 and gaswma scae at least
but not providing a wilk sample. once per 3] days. Sr-89, Sr-90
{farm Em) analysis at least
once per % _ays.
Control sampie from one control
farm (Farm S)
a. The sampling program outlined in this table is that whick was in effect at the end of 1591
b. Sampling locations, sector and distance from plant, are described in Table A-Z and A-3 and shown in
Figures A-1, A-2, and A-3.
c. Composite samples shall be coilected by collecting an aligquot at intervals net exceeding 2 hours.
d. The surface wate: contro] sample shall be considered s control for the drinking water sample.

N — n— = g ap— R = - - b -
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Table A-2
SEQUOYAK NLCLEAR PLANT
Environmental Radiological Monitoring Program

Sampling Locations

Approximate Indicator (1)

Distance or
Station Sector _ (miles)  Control (C)
LM-2 N 0.8 1
LM-3 SSK 1.2 1
LM-4 NE 1.5 1
LM-5 NNE 1.8 I
PM-2 SW 3.8 I
PM-3 U] 5.6 I
PM-8 SSW 8.7 1
PM-9 HSK 2.6 I
RM- 1 SW 16.7 C
RM-2 NNE 17.8 ("
RM-3 ESE 11.3 >
RM-4 WKW 18.9 e
Farm B NE 43.0 C
Farm C NE 16.0 C
Farm S NNE 12.0 C
rarm ) WNW 1.1 1
Farm HW NW 1.2 1
Farm EM N 2.6 I
Well No. 6 NNE 0.18 I
TPM 473.9 o 11.5¢ 1
(C.F. Industries)
TRM 470.5 -- 14.0° I
(E.1. DuPont)
TRM 465.3 - 19.2¢ |
(Chattanooga)
TRM 497.0 - 12.5¢ C
TRM 503.8 - 19.3 C
(Dayton)
TRM 456.5 - 12.0¢ C
TRM 485.0 - 0.5° C
TRM 483.4 . 1.1¢ I
TRM 480.8 -- 3.7 1
TRM 477.0 - 7.5 1
TRM 473.2 - 11.% 1
TRM 472 .8 - 11.7¢ 1
TRM 478.8 - 6.5¢ I

il



Table A-2

SEQUOYAH NUCLESR PLANT

Environmental Radiological Mon!tor ng Program
Sampling Locations

(Continued)
Map Approximate indicator (I)
Location Distance or Samples
_Number® Station Sector _ (miles) _ Comtrol (C) _ Collected"
45 TRM 425-471 “e - I F
(Nickajack
Reservoir)
46 TRM 471-530 - - 1/C F,CL
(Chickamauya
Reservolir)
by TRM 530-602 - - C F
(Matts Bar
Reservolr)
48 Farm H NE 4.2 I ¥

2. See flgures A-1, A-2, and A-3

b. Sample Codes

AP = Air particulate filter
CF =« Charcoal filter

CL « Clams

F « Fish

Moo= Mk

PR = Public water

R = Rainwater

S = Soil

SD - s.dimnt

SS = Shoreline sediment
4 = Surface water

V « Vegetat™ .

N = Wel' water

¢. A control for well water.

d. Distance from plant discharge (TRM 484.5)
€. Surface water s:-ple also used as a conti ol for public water.
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Map

Loration Number station

Thirmoluminescent Dosimeter (TLD) Locations

SSW-1A
NE-1A
NNE-1
SK-2
W-3
SSK-3
WSK-2A
W-3
NNE-4
ESE-3
WNH- 3
N-1
N-2
N-3
N-A
NNE. .
NNE-3
NE-1
NE-2
ENE-]
ENE--2
£-1
£-2
ESE-A
SSE-]
ESE-2
SE-A
E-A

Table A-3

SEQUOYAH NUCLEAR PLANT

sector

SSK
NE
NNE
SW
W
SSK
HSW
SKW
NNE
ESE

-47-

Approximate
Distance
(Miles)

Onsite §e
or
Offsite (Off)
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Thermoluminescent Dosimeter (TLD) Locations

Map

Location Number  Station
78 WSH-3
79 WSk-2
80 WSW-5
81 W-1
82 W-2
83 WNK-
84 HWNW-2
85 NW- 1
86 NK-2
87 NNK- |
88 NNW-2
83 NNK-3

a.

T;Ds designated onsite are those located 2 miles or less from the plant.
TiDs designuted offsite are those located more than 2 miies from the plant.

Table A-3

SEQUOYAH NUCLEAR PLANT

Sector

WSW
WSW
WK
W

W
WNW
WNKW
Nk
NW
NNW
NNKW
NNK

-48-

Approximate
Distance
(Miles)

Onsite (On)*®

or

Offsite (Oft)

W= 0O ONnOs0O0O0O~NWM
L~ ™ B d WD~

off
Off
Off
On
off
On
Off
On
off
On
On
Off



Figure A-l

Environmental Radiological Sampling Locations

Within 1 Mile of Plant
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Figure A-2

Environmental Radiological Sampling L.ocations

From * to 5§ Miles From The Plant
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Environmental Radiological Sampling Locations

Greate. Than 5 Miles From The Plant
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Appendix B

Environmental Radiological Monitoring Program Modification

During 1991, no modifications were made in the environmental monitoring

program.
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APPENDIX C

MISSED SAMPLES AND ANALYSES
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Table C-)

SEQUOYAH NUCLEAR PLANT

Environmental Radiological Monitoring Program
Fxceptions

Date Station
1/3/91 L4-3
2/19/91 Farm C
2/19/91 & TRM 503.8
1/16/9) Dayton
3/13/91, PM-9
3/20/91 &

3/26/9)

5/1/91 Nickajack
Reservoir

/1791 & Farm H

6/26/91

5/8/91 LM-5

5/15/91 & Farm §

6/12/9

—..btocation
1.2 miles SSW

16.0 miles NE

19.3 miles
Upstream

2.6 miles WSW

Downstream

4.2 miles NE

1.8 miles NNE

12 miles NNE

~56-.

Remarks

Air particulate and charcoal
filters not collected. The
station was inaccessible as a
result of high water,

Access to the farm was blocked,
therefore no sample was avallable.

Two drinking water samples did not
contain sufficient quantities of
water to perform all analyses,
therefore the I-131 analyses were
not performed.

Air particulate and charcoal
filters not collected. Assess
to the station was blocked by
the property owner. Access was
restored on 3/26/91.

One sample of fish (smallmouth
buffalo flesh) was lost between
collection and analysis,

Milk had already been picked up by
the processor, therefore no sample
was available.

Air particulate and charcoal
samples not collected because

of a broken belt on the sampling
pump. The belt was replaced aid
a sample was taken the next week.

Two milk samples were unsuitable
for 1-131 analysis as a result of
spoilage or the presence of
Inpurities in the milk.



b A e

Date

5/16/91
10/22/91

5/29/91

10/22/91

12/4/91,
12/11/91 &
12718/91

Table C-1

SEQUOYAH NUCLEAR PLANT

Environmental Radiological Monitoring Program

Exceptions
Station Location Remarks ok

Chickamauga SON area Five clam samples not collected:

Reservoir scarcity of clams made them
difficult to locate.

Farm S 12 miles NNE Milk had already been picked up by
the processor, therefore no sample
was avallable.

TRM 472.8 11.7 miles One sediment sample was not

downstream collected as a result of the
oversight of the sample collector.

LM-3 1.2 miles SSW Air particulate and charcoal

-57.

filters not collected as a result
of delays in having power
transferred after sale of the
property on which the monitor is
located.
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APPENDIX D

Analytical Procedures

Analyses of environmental samples are performed by the radioanalytical
laboratory located at the Western Area Radiological Laboratory facility
In Muscle Shoals. A1l analysis procedures are based on accepted

methods. A summary of the analysis technigues and methodology follows.

The gross beta measurements are made with an automatic low background
counting system. Normal counting times are 50 minutes. MWater samples
are prepared by evaporating 500 ml of samples to near dryness,
transferring to a stainless steel planchet and completing the evaporation
process. For solid samples, a specified amount of the sample s packed
Into a deep stainlesc steel planchet. Afr particulate filters are

counted directly in a shallow planchet.

The specific analysis of I-131 in milk, water, or vegetation samples is
performed Ly first isolating and purtfying the iodine by radiochemicai
separation and then counting the final precipitate on a beta-gamma
coincidence counting system. The normal count time is 100 minutes. With
the beta-gamma coincidence counting system, background counts are
virtually eliminated and extremely low levels of detection can be

obtainred.
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After a radiochemical separation, samples analyzed for Sr-89,90 are counted on

a low background beta counting system. The sample is counted a second time

after a 7-day ingrowth perlod. From the two counts the Sr-89 and Sr-90

concentrat! - can be determined.

Water samples are analyced for tritium content by first distilling a portien
of the sample and then counting by liquid scintillation. A commercially

available scintillation cocktall s used.

Gamma analyses are performed in various counting geometries depending on the
sample type and volume. Al]l gamma counts are obtained with germanium type
detecturs Interfaced with a computer based mutlichannel analyzer system.

Spectral data reduction 1s performed by the computer program HYPERMET,

The charcoal cartridges used to sample gaseous radiolodine are analyzed with
well-type Nal detectors interfaced with a single channel analyzer. The system
is calibrated to measure I-131. If activity above a specified 1imit is

pgetected, the sample 1s analyzed by gamma spectroscopy.

A1)l of the necessary efficlency values, waight-efficiency curves, and geometry
tables &re established and maintained on each detector and counting system. A
serfes of dally and periodic quality control checks are performed to monitor
counting instrumentation. System logbooks and control charts are used to

document the results of the quality control checks.
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Appendix E

Nominal Lower Limits of Detection

Sensitive radiation detection devices can give a signa! or reading even
when no radioactivity is present in a sample being analyzed. This signal
may come from trace amounts of radioactivity in the components of the
device, from cosmic rays, from naturally occurring radon gas, or from
machine noise. Thus, there Is always some sort of signal on these
sensitive devices. The signal registered when no activity is present in

the sample 1s called the background.

The point at which the signal 1s determined to represent radicactivity in
the sample is called the critical level. This point is based on
statistical analysis of the background readings from any particular
device. However, any sample measured over and over in the same device
will give different readings; some higher than others. The sample should
have some well-defined average reading, but any individual reading will
vary from that average. In order to determine the activity present in a
sample that will produce & veadi g above the critical level, additional
statistical analysis of the backqround readings 1s required. The
hypothetical activity calculated from this analysis is called the lower
limit of detection (LLD). A i1sting of typical LLD values that a
laboratory publishes 1s a guide to the sensitivity of the analytical

measurements performed by the laboratory.
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Every time an activity 1s calculated from a sample, the mack

background must be subtracted from the sample signal. For the very low
levels encountered in environmenta® monitoring, the sample signals are
often very close to the background. The measuring equipment is being
used at the 1imit of 1ts capabtlity. For a sample with no measurable
activity, which often happens, about half the time its signal should fall
below the average machine background and half the time it should be above
the background. If a signal above the background is present, the
calculated activity s compared to the calculated LLD to determine if
there 1s really activity present or 1f the numbcr is an artifact of the

way radicactivity 1s measured.

A numbher of factors Influence the LLD, including sample size, ccunt time,
counting efficiency, chemical processes, radioactive decay factors, and
interfering 1sotopes encountered in the sample. The most Iikely values
for these factors have been evaluated for the various analyses performed
in the environmental monitoring program. The nominal LLDs calculated
from these values, in accordance with the methodology prescribed in the
00CM, are presented in table E-1. The maximum values for the lower

Itmits of detection specified in the ODCM are shown in table E-2.
The LLDs are also presented in the data tables. For analyses for which

LLDs have not been established, an LLD of zero is assumed in determining

if a result is greater than the LLD.
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Table £-)
Nominal LLD Values

&. Radiochemical Procedures
Charcoa)l Sediment
Air'Filtcrs Filters Water Mitk fFish Flesh ml_e tish Food Crops and Soil
pLi/m®) (pli/m’®) eCiZl:  (pCiZL) : {pli/g dry) {pli/kg wetl (pli/g dry)
Gross Beta 0.002 .7 9
Tritium 250
fodine-131 020 1.0 9.2
Stront i um-89 G. 0006 3.0 2.5 0.3 0.7 1.0
Stront ium-30 0.00025 1.4 2.0 0.04 0.0% 0.3
Wet Vegetation Clam Flesh Meat
Gross Beta 0.2 15
lodine~131 4
Stront 1um-89 140
Strontium-90 60

ot
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Table E-1

~ Nominal LLD Values
B. Gamma Analyses (Geli)

g2 o ugh gl B At e S

Air Water vegetation wet Soil and foods, Tomatoes  Meat and
Particulates and Milk and Grain Vegetation Sogi-nt fiuﬁ Clam Flesh Potatoes, etc. Pouitry
—pli/m3 =~ pCill elifg. dry oli/kg, wet plifg. dry pCifg. dry _plifg. dry olilkg, wel

Ce-141 .005 10 .B7 28 .02 -07 .15 10 25
Ce-144 .01 33 w25 100 .06 .25 .50 33 50
Cr-51 .02 45 .45 180 .10 .45 .94 45 90
I-131 .00% i} .09 36 02 09 .18 10 20
Ru-103 005 % .05 20 M 05 N 5 15
Ru-106 .02 40 .48 1690 .09 .48 .95 40 95
Cs~134 085 S .07 28 A0 07 +39 5 15
Cs~137 605 % .06 24 .01 .06 e & 15
Ir-95 .0es 10 ok 44 02 ¥ .19 10 25
Nb-G5 .005 5 06 24 01 .06 n 5 15
Co~-58 .0Ds 5 .05 20 .01 05 .10 5 15
Mn-54 005 5 .05 20 .81 .05 .10 5 15
In-65 005 1] N 44 .0 .1 21 10 25
Co-b0 005 5 .67 28 .09 .07 .1 5 15
K-40 .04 150 1.00 400 .20 1.00 2.00 150 309
Ba~-140 81 25 .23 G2 .85 .23 .47 25 50
La-140 -0C5 8 1% 44 .02 -n W17 8 20
Fe-59 .DOS 5 PR Ei] 40 01 .18 A3 5 15
Be-7 .02 45 .50 200 .10 .50 .90 a5 60
Pb-212 .00% 2 e a0 .02 .10 S 260 40
Pb-214 . G05 20 .20 BO .02 .20 25 20 40
B1-214 .0os 20 A2 a8 .04 A2 .25 20 49
B8i-212 53 .46 40 .25 .40 53

1-208 a0 7 .03 26 02 .03 .35 7

Ra-224 .30

Ra-226 .05

Ac-Z28B 014 25 10 80 10 10 1.00 22 22

Pa-234m . 700 3.00



Table E-2

Maximum Values for the Lower Limits of Detection (LLD)
Spec’f1ed by the SQN Offsite Dose Calculation Manua)

Afrborne
Particulate Food
Water or Gases Fish Milk Products Sediment

Analysis pCi/L _pCi/m*_ pCi/kg,wet _pCl/L  pci/kq,wet pCi/Kg, dry
gross beta 4 1 x 1077 N.A. N.A. N.A. N.A.
H-3 2000 N.A, N.A. N.A. N.A. N.A,
Mn-54 le N.A. 130 N.A. N.A. N.A.
Fe-59 30 N.A. 260 N.A. N.A. N.A.
Co-58,60 15 N.A. 130 N.A. N.A, N.A,
In-65 30 N.A. 260 N.A. N.A. N.A.
Ir-95 30 N.A. N.A. N.A N.A. N.A.
Nb-95 15 N.A. N.A. N.A. N.A. N.A.
1-131 7 x 10°¢ N.A. ] 60 N.A.
Cs-134 15 5x 1077 130 15 60 150
Cs-137 18 6 x 107° 150 12 80 180
Ba-140 60 N.A. N.A. 60 N.A. N.A.
La-140 15 N.A. N.A. 15 N.A, N.A.

If no drinking water pathway exists, a value of 3000pCi/L may he used.
If no drinking water pathway exists, a value of 15 pCi/L may be used.
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Blind spikes test this process since they contain radioactivity at levels
high enough to be detected. Furthermore, the activity can be put into
such samples at the extreme 1imit of detection to determine whether or

not the laboratory can find any unusuval radiocactivity whatscever.

At present, 5 percent of the laboratory workload is in the category of
Internal cross-checks. These samples have a known amount of
radioactivity added and are presented to the analysts labeled as
cross-check samples. This means that the quality control staff knows the
radioactive content or “right answer” but the analysts do not. They are
aware they are being tested. Such samples test the best performance of
the laboratory by determining 1f the analysts can find the "right
answer.” These samples provide Information about the accuracy of the
measurement process. Further information 1s available atout the
variability of the process 1f multiple analyses are requested on the same
sample. Internal cross-checks can 2iso tell {f there is a difference in
performance between two analysts. Like blind spikes or analytical
knowns, these samples can also be spiked with low levels of activity to

test detection limits.

A series of cross-checks 1s produced by the EPA in Las Vegas. These
interiaboratory comparison samples or "EPA cross-checks" are considered
to be the primary indicator of laboratory performan-<. They provide an
independent check of the entire measurement process that cannot be easily
provided by the laboratory itself. That is, unlike internal
cross~checks, EPA cross-checks test the calibration of the laboratory
detection devices since different radiocactive standards produced by
individuals outside TVA are used in the cross-checks.
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Table -1

RESULTS OBTAINED IN ITERLABORATORY COMPARISON PROGRAM

- A. Air Filter (pli/filter)

Gross Alpha Gross Beta Strootium-90 h.mﬁnl__
EPA Vghw TVA EPA Value TVA EPA Value TVA tPA Vg ue VA

Date {23 sigmal Avg. {23 sigma; Avg. (23 sigma)  Avg. {23 sigmal Avg.

3/N 25=10 28 124210 133 40-9 37 40:9 39
8§/91 25210 28 9217 97 3029 33 3049 29

B. Radiochemical Analysis of Water (pCi/L)

—..-oss Beta _Strontiue-89 Strootivm-90 Iritium lodine-131
EPA Valye TVA EPA Value TVA EPA Value TVA FPA Vg\ue TVA EPA v?lue TVA
Pate {23 sigma) Avg. 123 sigma) Avg. (=3 sigmal Avg. {zd sigma}! Avg. {23 sigmal Avg.

1791 5+9 6 5+9 6 5=9 4

2761 4418: 766 4658 75214 63
4/91° 28-9 25 2625 23

5/93 469 48 39.9 38 24-9 24

6791 12480-2162 11886

8731 20+10 18
8/91 205 24

2454+610
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Appendix G

Land Use Survey

A Tzad use survey 1t conducted annually to fdentify the location of the
nearest milk animal, the nearest residence, and the nearest garoen of
greater than 500 square feet producing .resh leafy vegetables in each of
16 meteorological sectors within a distance of § miles from the plant.
The land use survey also identifies the location of a1l milk ar‘mals and
gardens of greater than 500 square fe-! “roducing fresh ‘eaf, vegetables

within a distance of 3 miles from the plant.

The land use survey is conducced between Aori) | and October | using
appropriate technigues such as door-to-door survey, matl survey,
telephone survey, aertal survey, or intormation from local agricultural

authorities or other relieble sources.

In order to fdentify the locations around SQN which have the greatest
relative potential for impact by the plant, radiation doses are projected
for Individuals 1iving near SUN. These projections use the data ohtained
In the survey and historical meteorclogical data. They also assume that
the plant |s operating and that releases are equivalent to the design
bas\s source terms. The calculated doses are relative in nature and do
not reflect “ctual exposures received by individuals 11ving near SON.
Calculated doses to individuals based on measured effluer*s from the
plant are well below applicable dose 1imits (see Assessment and
Evaluation)..
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In response to the 1991 SON land use survey, annual doses were calculated
for alr submersion, vegetable ingestion, and milk ingestion. External
doses due to radiue -0 y in alr (alr submersion) are calculated for the
nearest resident i - ..n sector, while coses from drinking milk or eating
foods produced near the planc are calculated for the areas with milk

producing animals and gardens, respectively.

Afr submersion doses were celculated for the same locations as ‘n 1990,
with the resulting values identical to those calculated 'n 1990, Doses
calculated for ingestion of home-grown foods and milk alse were almost

fdentical to those calculated 'n 1990

One dalry farm was identified In the 1991 survey that had not been
identified in previous surveys. This farm 1s located in the east sector
at a distance of approximately £ miles from the plant. The dose
calculated to persons consuming milk from that farm were lower than doses
projected from any other farm in the area and the X/Q for that location
was also lower than the X/Q for any of the other milk locations.
Consequently, no changes to the monitoring program were initiated as a

result of the survey report.

Tables G-, G-2, and G-3 show the comparative relative calculated doses
for 1990 and 1991,

<11
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Table G-)

SEQUOYAH NUCLEAR PLANT

Relative Projected Annual Afr Submersion Dose to the Nearest Resident
Within Five Miles of Plant

(mrem/year/unit)
__.____.TlQ%Q_EQLXSI\-M&.«mnh“, e 1991 Survey
Approximate Approximate
Sector Distance (Miles) Annual! Dose Distance (Miles) Annua! Dose
N 0.8 0.12 0.8 0.12
NNE 1.5 0.07 1.5 0.07
NE 1.4 0.07 1.4 0.07
ENE 1.3 0.03 1.3 0.03
£ 1.0 0.03 1.0 0.03
ESE 1.0 0.03 1.0 0.03
SE 1.0 0.03 1.0 0.03
SSE 1.2 0.04 1.2 0.04
S 1.4 0.05 1.4 0.05
SEW 1.2 0.15 1.2 0.15
SKW 1.8 0.04 1.8 0.04
WSW 0.7 0.08 0.7 0.08
W 0.6 0.08 0.6 0.08
WK 1.1 0.02 1.1 0.02
NKW 0.9 0.03 0.9 0.03
NNW 0.6 0.12 0.6 0.12

=18«



Table G-2

SEQUOYAH NUCLEAR PLANT

Relative Projected Annual Dose to Child's Critical Organ from
Ingestion of Home-Grown Foods
(mrem/year/unit)

1990 Sury s 1991 Surve
Approximate *nnuai Dose “Approximate *nnua! Dose

Sector Distance (Miles) _ (Bone) Distance (Miles) _ (Bone)
N 1.1 2.4 1.1 2.4
NNE 1.9 1.56 1.9 1.36
NE a - a -
ENE 1.6 0.78 1.6 0.78
3 a -- a .-
ESE 158 0.73 1.1 0.73
SE 2.0 0.37 2.9 0.37
SSE 1.2 1.19 1.2 1.9
S 1.5 1.64 1.% 1.64
SSH 1.7 3.27 1.7 3.27
SKW 2.1 1.11 2. 1.1
WSH 1.0 1.67 1.0 1.67
- 1.2 0.89 1.2 0.89
WNK 1.2 0.65 1.2 0.65
NW 0.8 1.18 0.8 118
NNW 0.6 3.08 0.6 3.08

a. No garden was fdentified in this sector whithin & miles of the plant.
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Table H.)

DIRECY RADIATION LEVELS

Average External Radlation Levels at Various Distances from
Sequoyah Nuclear Plant for Each Quarter - 199)

mR/Quarter”
Aver rnal gl%n Levels
Distance 1 f Giarior ind Suurftr ir % Quar or h Quarter
Miles (Feb-Apr 91)  (May-Jul 91)  (Aug-Oct 91) (!Q 91-Jan $2)
0-1 5.2 2.2 1552 1.5 16.3 ¢ 1.4 16.5 ¢ 1.2
1-2 11.7¢ 2.2 13.5 ¢ 1.7 14.0¢ 2. 14.4 2 1.7
2-4 1.1 2 1.8 12.7 2 1.8 13.1 2 2.4 13.2 ¢ 1.9
4-6 12.2 ¢ 1.7 12.9 ¢ 1.5 13.5 2 1.6 13.5 2 1.6
> b 12.1 ¢ 2.2 12.6 ¢ 1.5 13.6 £ 2.6 13.0¢ 1.7
Average,
0-2 miles
(onsite) 136 ¢+ 2.8 14.7 £ 1.9 15.3¢£2.) 15.5¢ 1.8
Avera
> 2 miles
(offsite) 11.92 2.0 12.8 ¢ 1.6 13.4 £ 2. 13.3 ¢ 1.7

-

a. Data normalized to one quarter (2190 hours).
Avoragos of the individual measurements in the set &) standard
deviation of the set.

-82-



WESTERN AREA RADTOLOGCICAL LASORATORY
ENVIRCNMENTAL WON|TORING REPORTING SYSTEM
pCIME - 0.037 s8N

BADIOACTIVITY 1IN AIR FILTER

TENNESSEE VALLEY AUTHORITY
CHEMISTRY AND RADITMLOGICAL SERVICES

ENVIRONMENTAL RADIOLOGICAL MOMITORING AMD TNSTRUMENTAT [ ON

DOCKET N0, : S0-327 328
REPORTING PERIOD: 1991

NAME OF FACILITY: SEQUOYAK MUCLEAR PLANT
LOCAYION OF FACILITY: HAMILTON TENNESSEE

REPORTED
MEASUREMENTS

%)

COMTROU
LOCAT
AN
RANGE
SEE WOTE

~ ™~
-
~

NAME
DISTANCE AND DIRECTION

ALL
TNDICATOR LOCATIONS LOCATION WITH RIGNEST

WEAN (F)
RANGE
SEE WOTE 2

LOMER LIMIT
of
DETECTION
(o)
SEE NOTE 1

Table H-2

5
2
x
¢
3
8
x
B
§
i
i
:
2
:
w
‘
g

13 7.59%-02¢ S% S5
6. 10E-02- V7 WE-OY 5. 7&-02- 1.255-00
E.7T5-02 S.0NE-03- 1.15¢-@R
1.306E-03¢ Y/ 133 S VALUES < A0
$.306-03- 1.308-03

/

5.006-03- 3.19¢ "2 S.0GE-03- 1.506-G2
PABE-0X 3/ 13) TAEE-GM %/ D

8. 108 -02(¢
6. 7OE-03-

1/ 104) IW-5 IST TH BANK REC

1.94£-01 1.5 mILES SSW
1.306-03- 1.36-03 1.5 WILES SSW

5.006-G3- 3.196-02 3.75 MiLES SW

5.006-03 &.9TE-03¢ 53/ 104) Pm-2 COUNTY PARK TH
S.00E-03- 2.75€-02 3.75 mILES SW

2.006-02 T.AME-02¢ 104/ 104) LW-3 IST TN SANK REC
4.07E-02-

1.00£-0%  1.306-03¢

81-2%4

2
o
&
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TL-208

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED

;1. MOMINAL LOWER LIWIT OF DETECTION (LLD) AS DESCRISED IN TASLE E-1 .
LOCATIONS IS INDICATED IN PARENTHESES (F).

NOTE
NOTE:

2. MEAN AND RANGE SASEY UPON DETECTABLE MEASUREMENTS OWLY.




MAME OFf FACTLITY: SEQUOYAN NULLEAR OLANT

LOCATION OF FACILITY: MAMILTON TEWNESSEE

TYPE AND
TOTAL WumBE®
OF ANALYSIS

PERFORMED

IODINE - 131

TENNESSEE VALLEY AUTRORI Y
CNERISTRY AMD RADIOLOG!CAL SERVICES
ENVIRONMENTAL RADICLOGITAL MON:TORING AND [NSTRUMENTATON
VESTERN AREA RADIOLOGICAL LABORATORY
ENVIRONMENTAL WONITORING REPORTING SYSTEW
RADIORCTIVIYY IN CHARCOAL FILTER
PCI/MS - £.037 s

DOCKET WO - S0-327,328
REPORTING PERIOD: 1997

LOMER LImWIT ALl CONTROL
OF INDICATOR (OCATIONS LOCATION WiThH WIGHEST ANNUAL NEAN LOCAT 1OMS
DETECTION MEAN (F) ANT MEAR (F) MEAN (F)
(4803 RANGE DISTANCE AND DIRECTION  RANGE RANGE
SEE WOTE 9 SEE NOTE 2 SE. NOTE 2 SEE WOTE 2

2.006-02 2. B6E-02( 3/ 40B) PM-8 RARRISON, ™R 33EG2 W S 230 ¥ 2B
2.39-02- S.37-92 B.75 MILES s 3.37%-02- 33702 2.0%-02- 2.9%-02

LINIT OF DETECTION (LLD) AS PESIRISED IN TABLE E-Y .

OMER
RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY.

LOCATIONS IS INDICATED 1IN PARENTHESES (F).

FRACTION OF DETECTABLE NEASUREMEN' S AT SPECIFIED

E-H o1qu]
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Annual Average Gross Beta Activity
Air Filters {pCi/Cubic Meter)
Sequoyah Nuclear Plant

. Indicator % Control
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Annual Average: Cs-137 in Soil
Sequoyah Nuclear Plant

‘®~ Indicator ‘O~ Control
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Note: Detector system changed from Nal to Geli in 1977,
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Annual Average Gross Beta Activiy

Surface Water (pCi/Liter)
Sequoyah Nuclear Plant
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Annual Average Gross B=ta Activity
Drinking Water (pCi/Liter)
Sequovah Nuclear Plant
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Annual Average
Cs-137 in Fish: Channel Catfish
Sequoyah Nuclear Plant
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Note: Detector system changed from Nal to Geli in 1978.
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Annual Average
Cs-137 in Fish: Crappie
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Annual Average
Cs-137 in Fish: Smalimouth Buffalo, Flesh
uoyah Nuclear Plant
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Annual Average
Cs-137 in Fish: Smallmouth Buffalo, Whoie
Sequovah Nuciear Plant
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Preoperational Average
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Note: Detector system changed from Nai to Geli in 1978.
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Annual Average: Cs-137 in Sediment
Sequoyah Nuciear Plant
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Note: Detector system changed from Nal to Geli in 1977.
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