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LOWER LEVEL OF DETECTION AND MINIMUM DETECTABLE ACTIVITY

The Lower Level of Detection (LLD) and Minimum Detectable
Activity (MDA) are used throughout the Enviroumental
Monitoring Program, both in the Selected Licensee

Commitments and in the implementation ¢f the commitent.

The LLD, as defined in the Selected Licensee Commitment, is
the smallest concentration of radicactive material in a
sample that will yield a net count, above system background,
that will be detected with 95% probability with only 5%
probability of falsely concluding that a blank observation
represents a "real" signal. The LLD is an a priori lower
limit of detection. The actual LLD is dependent upon the
standard deviation of the background counting rate, the
counting efficiency, the sample size (mass or volume), the
radiochemical yield, and the radicactive decsy of the sample
between sample collection and counting. The "reguired"
LLD's for each sample medium and selected radionuclides are
given in the Selected Licensee Commitments and are listed in

Table 2.2-2.

The MDA may be thought of as an "actual" LLD for a
particular sanple measurement remembering that the MDA is
calculated using & sample background instead of a system
background. In gamma spectroscopy analyses, the sample
background may be elevated above the system background due
to the continuum produced by higher energy gammas from other
radionuclides (eitner man-made or naturally produced). The
continuum increases the smallest concentration of a
particular radionuclide that could be positively identified
in the samp’e. Therefore, to insure that the "reguired" LLD

is not exceeded for any radionuclide in a sample medium, the

Z2~Page 6
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where

to the environment in quantities exceeding the
precperational level and that the normal removal processes
(radicactive decay, deposition, resuspension, etc,) are

influencing the concentration.

In some cases, visual inspection of tabular or graphical
presentations of data may be sufficient to determine if a
trend exists. In other cases, it may not be so obvious.
Therefore, it is desirable to obtain a single numerical
value from the data which will permit a meaningful
inte; ‘retation of the relationship existing between the
variations in the data. If it is assumed that a linear
relationship exists between the time after startup of the
reactor and the amount of radionuclides in a particular
environmental medium, the least squares regression method
may be used to define the linear relationship. To determine
if the data actually correlate to the straight line
assumption, the theoretical variance is compared to the
actual variance. The numerical valie that summarizes this
comparison is known as the correlation coefficient. This
correlation coefficient, symbolized by “r", is a
determination of how closely the data fit a straight line
and may be calculated from the following eguation:
r = s {eq.2-2)

NIX¢ - (IX NIY® - (1Y
r = correlation coefficient for the data set of X and Y,
X = the year or point in time,
¥ = the radionuclide concentration associated with X,
N = number of observations.
The range of values as calculated by the correlation
coefiicient lies between positive cne (+1) and negative one
{(=1). The absolute value of the correlation coefficient
represents the probability of a trend. Zero (0) represents

no indication of either a positive or negative trend. A

pesitive (+) correlation coefficient indicates an increasing

2-vage B



trend, and, conversely, a negative (-) correlation
coefficient indicates a decreasing trend. The ranges of a
correlation coefficient are summarized below:

12 |{r] > 0.7 High to moderate probability of a trend.
7 2 |r] > 0.3 Moderate to poor probability of a trend.
32 vl 0 Foor to no probability of a trend.

l1dentifying a trend by using the correlation coefficient is
only useful for the time periods where the discharge from
the nuclear plant is relatively stable and no other sources
of radioactivity are present. Substantial increases or
decreases in the amount of a particular radionuclide's
reclease from the nuclear plant will greatly affect the
resulting environmental levels; therefors, a knowledge of
the release of a radionuclide from the nuclear plant is
necessary to completely interpret the trends, or lack of
trends, determined from the environmental data. Other
factors that may affect environmental levels of
radionuclides include prevailing weather conditions (periods
of drought or heavier than normal precipitation)
construction in or around either the nuzlear plant or the
sampling location, addition or deletion of other sources of
radioactive materials (such as the Chernobyl accident),
etc.. Some of these factors may be obvious while others are

sometimes unknown to the plant personnel.

The change in 1987 in the method of calculating the mean
(using r~ly net positive results) will also affect the

apparent trends.

Because of these considerations, how trends are identified
will depend not only on the least squares regression method,
but will include some judgement by plant personnel on the

factors affecting environmental levels.

2-Page 9




In some cases, we would not expect to observe a buildup of
radionuclides in the environment but instead, would expect
to see a measurable increase in levels over a short
duration. This is the case for direct radiation
measurements, where the radiation level is measured over a
finite period and is dependent upon whether plant discharges
were occurring at that time or not. 1In this case, the
correlation coefficient is not a sufficient indicator of
vhether reactor discharges are having an impact on the
environment, since there is no bicaccumulation. Another
test is needed to give us a meaningful interpre.ation of the
data. If we assume that the naturally occurring radiation
levels around the plant are normally distributed, and that
the reactor discharges are not affecting the environment
outside of this normal distribution, then we can comp-re the
values of two sets of measurements taken at different -imes
around the plant. The comparison involves one when we are
certain no effect is occurring and one when an effect may be
occurring and determine if they are statistically different

from one another.

The statictic that compares the means from two sets of
measurements to determine if there is a statistically
significant difference is called the test statistic, or

t-statistic, and is calculated as follows:

£ = e

e ettt
s, \v 1/u, + 1/n,

where,
X, = the mean value of the first set of measursments

X, = the mean value of the second set of measurements

2-Page 10
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§, * the average standard deviation of the two sets of
measurements
6 = Ve,
where,
s, ={n,. -1 s + (n = 1)s
n +n -2
n, = the number of mezsurements in the first set

n, = the number of measurements in the second set

The calculated value of the test statistic is then compared
to expected values of the test statistic tabulated based on
the numbe: of measurements taken and the degree of
confidence required for the results. For our purposes, the
expected value of the test statistic will always be cho. -
tc give us a 95% confidence level that a positive result is
truly positive with only a 5% probability that a positive
result is truly negative. This confiCance level is chosen
since it is consis*ent with the standard confidence levels

specified for similar measurements,

Due to the existence of naturally occurring differences in
backg. >und radiation levels over time as a result of solar
cycles and other meteorological phenomena, and systematic
errors due to instrument variability, ratios of measurements
can be used to calculate the t-statistic instead of
individual measurements. By using ratios, the errors
associated with the measurement precess then cancel each
other out and allow us to more accurately compare results
from one year to the next. Specifically, in the case of TLD
measurements, the inner ring of TLD results is ratioed with
the outer ring of TLD measurements in a given year and the
ratio for one year is compared to Lhe ratio for another

year,

2-Page 11



As with other environmental samples, outside factors may
affect tiie results observed and the resulting trends
identified. Therefore, the gnificance of trends will be
based .n part on judgement of plant personnel familiar with
the factors affecting environmental levels, as well as the

statistical results
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FIGURE 2.1-2
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TABLE 2.1-2
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
TLD LOCATIONS
L LOCATION DESCRIPTION LOCATION DESCHRIPTION
W40 0.2 MILES N (E_BOUNDAR] 090 4.5 MILES E MICROWAVE TOWER. SIX MILE

! o HMILES NNE SITE BOUNDARY 041 4.0 MILES ESE JCT. HWY, 101 & 133

—+-042 5.0 MILES SE LAWRENCE CHAPEL CHURCH. HWY.133

047 4.0 MILES WSW NEW HOPE CHURCH. HWY. 188
(028 0.5 MILES S SITE BOUNDAKY 048 4.0 MILES W  JCT. MWY. 175 & 188
| 029 0.6 MILES SSW SITE BOUNDARY _ 042 4.0 MILES WNW JCT. HWY. 201 & 92 |

§-931 0.2 MILES WSW SITE BOUNDARY 051 4.5 MILES NNW HWY. 128. 1 MILE N OF HWY. 130

032 0.2 MILESW  SITE BOUNDARY 052 12.0 MILES ENE DPC BRANCH OFFICE-PICKENS |
§933 0.2 MILES WNW SITE BOUNDARY 053 11.0 MILES € DPC BRANCH OFFICE-LIBERTY 1
| 034 0.2 MILES NW__ SITE BOUNDARY 054 9.5 MILES ESE POST OFFJCE-HWY.33 NORRIS
| 035 0.1 MILES NNW SITE BOUNDARY _ Q55 9.5 MILES SSE CLEMSON METEOROLOGY PLOT
(036 4.0 MILES N MILE CREEK LANDING 056 8.4 MILES SSW WATER TOWER-SENECA
027 4.5 MILES NNE KEOWEE CHURCH. MWY. 327 . | 057 9.0 MILES SW OCONEE MEMORIAL HOSPITAL

038 4.C MILES NE  DURHAM couvzggzncz MART, JCT. 058 10.0 MILES WSW ?aancnoz?hn SUBSTATION-WALHALLA
HWY. 183 & 2 CONTR

039 4.0 MILES ENE HWY. 133, 1 MILE EAST OF JCT. 059 9.0 MILES NW TAMASSEE DAR SCHOOL
HWY. 183 & 133

2~Page 16



TABLE 2.2-1
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSES

__ANALYSES
SAMELZ MEDIUM ANALYSIS SCHEDULE GAMMA ISOTOPIC IRITIUN LQE.LE!EL gg%i& pesy)

X. Air Radioisdine and

Particulates Weekly X

2. Direct Radiation Quarterly X

3. Surface water Monthiy b
Quarterly Composite X

4. Drinking Water Monthly X 3
Quarteriy Composite X

5. Shoreline Sediment Semiannually X

6. Milk Semimonthly X X

7. Fish Semiannually X

8. Broadleaf Vegetation Monthly X

2-rage 17
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F Analysis Water Rir Particulates Fish Milk Vegetation
(pci/l) or Gases {pci/m’) (pci/Rg,wet) (pci/l) {pci/Kg, wet)
H-3 2 x 10%
Mn-54 1 x 10° 3 x 10*
Fe-59 4 x 10° 1x 10
Co-58 1 % 10° 3 x 10°
Co-60 3 x 10° 1 x 15°
] Zn-65 3 x 10° 2 x 10°
Zr-Nb-95% 4 x 107
I-131 - 1 5 1 x 10°
Cs-134 30 10 1 x 10° 60 1 x i0°
rs-137 50 20 2 x 16’ 70 2 x 10
Ba-La-140 2 x 10° L 3 x 10°

‘For drinking water samples.

e

This is 40CFR Part 141 value.
if low level I-131 analyses are performed.

2-Page 13
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SECTION 3.
RADIOLOGICAL ENVIRONMENTAL MONITORING
PROGRAM DISCUSSION, INTERPRETATION
AND TRENDING OF RESULTS

Dats trom the 1991 environmental minitoring program was compared to
precperational and historical data whenever comparable. Comparisons from
precperatirnal through the present were possible for fish samples and
direct gamma radiation as measured by TLD. Anelysis results for other
sample media were not directly comparable to preoperational and earlier
op 'rational sample result+s because of either significant changes in the

analysis methods or changes in the reporting ° the results,

Trend analyuis was performed for the radionuclides listed in Selected
Licensees Commitment 16.11-6., These radionuclides are cellectively referred
to us "Selected Licensee “ommitments radionuclides" and include H-3, Mn-54.
Fe-59, Co-58, Co~60, 2n-65, Zr-95, Nb-95, 1-131, Cs-134, Cs-137, Ba-140,
La-140, and gross beta for drinking water. 1In addition to these, trending
was performed for other radionuclides that were detected &nd could have
been the result of station effluents. For 1991, this included Ag-110m and
§b-12% in shoreline sediment and Ag-110m in surface water.

Trending was performed using visual inspect.on and statistical analysis of
data. Trend methods included comparing annual mesn concentrations of sny
plant related detected radionuclide to the previous year's concentration.
Factors evaluated included the frequency of detection and the concentration
in terms of the percent of the radionuclid s reportiry level. The highest
annual mean concentration of each Selected Li<ensse Commitments
radionuclide and anv _cher detected effluent related radionuclide was use
for the estimation ¢ “he linear reg-ession correlation coefficient. Any
negative annual mean values given as a result of previous reporting
practices (described in Section 2.3.3) were replaced with zero to properly

represent environmental conditions.

3~Page 20
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Graphs of individual semple results were plotted for any detected
radionuclide that was a major dose contributar for the sample media's
pathway according to dose calculations based on effluents, A radionuclide
is considered a major dose contributor when 5% or more of the pathway dose
is aus te the radionuclide. Graphs are also drawvn for a radionuclide
wheneveér Lincar regression analysis shows high probability of a positive

trend., There wvere no high positive trends in 1991,

Data presented in Sections 3.1 - 3.8 support the conclusion that there was
no significant increase in radionuclides in the environment around ONS due
to station operations in 199]. Similarly, there was no significant

increase in ambient background radiation levels in the surrounding areas.

Section 2 and Appendix A provide additional information regarding sampling
locetions, sampling and analysis requirements. trend identification
methods, and a description of the sampling and snalysis procedures,
Appendix B contains tables summarizing sample results. These tables
include detectable results of Selected Licensee Commitments radionuc)ides
only. Other radionuclides that were detected, as well as Selected Licensee
Commitments radionuclides, are summarized in this section. Section 4
contains dose calculations based on the radionuclides and concentrations
nbserved during 1991. Section 5 summarizcs the guality assuran-e
activities for the year associated with radiological environmental
mos.itoring. Appendices C and D list deviations from Selected Licensee
Comnitments sampling and analysis requirements fer environmental

monitoring.
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3.1 AIRBORNE RADIOIODINE AND PARTICULATES
Gamma spectroscopy was performed on 258 fiber filters and 258
charcoal cartridges collected during 1991, Tables 3.1-1 ané 3.1+2
summarize the radionuclides that were detected. Comparison of the
data in the tables shows that no radionuclides were detected at the
indicater or control locations. No increases in radiocactivity have
occurred at the indicator locations,
TABLE 3.1-1
AIRBORNE PARTICULATES FILTERS
MEAN ANNUAL CONCENTRATIONS (Pci/m’)
1990 1991 1991
Isotope Highest Mean Highest SReporting Control %Reporting
Mean Level Hean Level]
—— e P— SRSV ——
None
Detected
Qoo somemee._ e e
3-Page 22



TABLE 3.1-2
ATRBORNE RADIOIODINE CARTRIDGES
MEAN ANNUAL CONCENTRATIONS (pCi/m')

W g
1990 1 1991 1991
Isotope Highest Mean Nighest SReporting Contrel SHeporting
Mean Level Mean Level
N~ e
Detected |
IR

As reported in the 1989 and 1990 Annual Radiclogical Environmental
Operating Report, Cs-137 was observed as being present in air
cartridges but not the corresponding particulate filter, However
this did not occur in 1991. An extensive investigation performed by
the Radiocanalysis Laboratory, lead to the conclusion that the Cs«137
activity detected was not attributed by staticn effluents but is an

active constituent of the charcosal,

Visual i spection of tabular data taken from previous environmental
report summaries and the 1991 summary did not reveal any increasing
trends. Linear regression analysis results give a low probability of
& trend for the majority of the radionuclides. None of the
radionuclides that had indications of increasing trends (positive
correlation coefficient) were detected in any of the indicator
location samples taken during 1991. Table 3.1-3 and 3.1-4 summarizes
the data used and the results of the lines regression analysis.

A'l
K-40 and Be+7 were observed in air samples‘in addition to the

radionuclides listed in the tables.
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DRINKING WATER

Gross beta analysis and gamma spectroscopy were performed on 39
monthly drinking water samples. These samples were composited to

form 15 quarterly period samples for Tritium analysis,

Radicactivity was detected in the gross bets analyses., Table 3,2-1
summarizes the results. The detection freguency increased in 199]
but the mean concentration decreased. The frequency of detertion may
have been affected by the change in determining the critical level
doscribed in Appendix A. There is also little difference between the
indicator and control concentrations for 1991, Tritium was detected
in one of the gquarterly composites, Table 3.2-1 and 3.2-2 summarizes
the results. All concentrations were well below any reporting

levels.

TABLE 3.2-1
DRINKING WATER MEAN ANNUAL CONCENT. ATIONS (pCi/liter)

1990 1991 1991

Isotope Highest Mean MHighest %Reporting Contrel %Reporting
Mean Level Mean Leve)

H-3 e (0/5)s=~ $5.5BE2(1/5) 2.79% vesw (0/8) wve

Gross Beta 3.0E0(3/13) 1.81E0(10/13) NS 1.41(10/13) Ns
bl
Value In parenthesis 18 the Traccion of detectabie measurements. NS & none

specified by Selected Licensee Commitments.

Visual inspection of tabular dats summarizing activity observed from
ths preoperational period through 1991 did not show any siginif, cant
increasing trands. Only one of the radionuclides evaluated by ‘linear

regression analysis had @ high probablity of a trend. That
radionuclid. was I-13]1 with a high probability of a decreasing trend.
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Total Beta results had moderate probability of an increaring trend,

Linear regression analysis data and results are contained in Table
3.2-2.

A previous drinking vater location, Clemson Water Plant location
number 065, is still monitored though not required by Selected
Licenses Commitments. The plant was closed 7/01/89 The raw watep
that supplied the plant continues to be sampled and resulte trended.
Only H<3 and K-40 have been detected in the raw watep samples since
the plant closure. The H-3 concentration averages to 7.96E2
PCi/liter for the 199] period, and is similar to the finished
drinking water H-3 levels that had been obtained from the plant,
Figure 3.2-1 shows the H-3 levels at the Clemson site and drinking

wacer sites. Semple analysis results from location 06% raw water are

not included in the tables summarizing drinking water results,

K-40 wvas observed in drinking water samples in addition to the Total

Beta and tritium radicactivity listed in the tables.
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Camma spectroscopy was performed on 26 monthly surface water samples,
These samples were composited to form 10 quarterly samples for

Tritium analysis.

Table 3.3-1 summarizes the radionuclides that were detected. The
indicator locatirn is near the liquid effluent release point and
differences between the indicator and control samples are expected,
Conparison of 1990 and 1991 highest mean annual concentratisns show
there is no significant change in concentrations. For the majority
of the radionuclides, the concentrations are low and the number of
samples with detectable activity is small (with the exception of
Tritium). Observed surface water concentrations were below any

reporting levels.

Visual inspection of tabular data covering the preoperational period
through 1991 did not reveal any significant increasing trends.
Linear regression analysis was applied to the highest indicator
location mean for Tritium from the preoperational period through
1991, and for the past thirteen years for the remaining
radionuclides, The data used and the results are in Table 3.3-2.
Co-58, Co-60, Ag-110m, and Sb-125 had positive correlation
coefficients, which indicates an increasing trend. However, none «f
the radionuclides show a high probability of a trend. Only Co-58,
Ag-ilOm and H-3 were detected in 1991 samples,

K-40 was observed in surface water samples in addition to the

radionuclides listed in the tables.
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Gamma spectroscopy and low level iodine analysis was performed on 78
milk samples collected in 1991. Table 3.4-1 summarizes the
radionuclides that were detected. Cs-137 was the enly radionuclide
(“served in indicator location milk sanples (besides naturally
occurring ones). Although the detection frequency for Cs-137
increased in 1991, the mean concentration decreased. Cs-137 had a
poor probability of an incressing trend. No concentrations above

reporting levels were identified,

TABLE 3.4-)

MILK
MEAN ANNUAL CONCENTRATIONS (pCi/liter)

1990 1991 1991
Isotope Highest Mean Mighest %Reporting Contrel %Reporting
Mean Level Mean Level i
Cs-137 6.4E0(1/26) 4.99E0(4/26) 7.13% *s=(0/26) =~~~

Value in plren!ﬂes!s 1s fﬂe Traction of detectabie meas.cements,

Visual inspections of tabular data taken from pievious ernvironmertal
report summaries and the 199} summary did not reveal any significant
increasing trends. Linear regression analysis data and results are
found in Table 3.4-2. None of the radionuclides had a high
probability of a positive trend. Trend analysis for 1-131, which is
the main contributor to doses calculated from gaseous particulate and

iodine effluent data, indicates with moderate probability that iodine

concentrations are decreasing.

K-40 was observed in milk samples in addition to the radionuclides
listed in the tables.
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SHORELINE SEDIMENTY

Gamma spectroscopy was performed on twelve sediment samples,

Selected Licenses Comnitments reqguires samples to be collected from
two locations semiannually. Three locations are sampled quarterly in
order to better assess the concentrations being observed in sediment
samples. The results of the additional samples are included in the

shoreline sediment tables and graphs.

Table 3.6~1 suwnarizes the radionuclides that were detected., The
1990 ard 1991 nighest annual means are very similar in the

radionuclicey detect~d and their concentrations.

Visusl inspection of tabular data from previous environmental report
summaries and the 1991 summary indicated some increases in shoreline
sediment concentrations. Linear regression analysis dots and results
are found in Teble 3.6-2. Moderate positive trends resulted for Mn-

54, Co~60, Cs~137, Ag-~110m, and Sb-125.

Graphs of individual sample results can be found in Figures 3.6~}
through 3.6~3. The period plotted begins when shoreline -ediment
sampling was initiated in 1984. Cs-137, Co-60, Ag=110m, and Sb-12%
were graphed because of the moderate probability of increasing trend
and because they are major dose contributors in effluent
calculations. The graphs show an increasing trend is possible, but
fluctuations in the results are large. The 1991 doses from shoreline

sedimente vere low and well within any dose limits,

K-40 and Be-7 were observed in shoreline sediment samples in addition

to the radionuclides listed in the tables.
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TABLE 3.6-1
SHORELINE SEDIMENT

MEAN ANNUAL CONCENTRATIONS (pCi/kg, dry)

[
1990 1391 1961
Isotope Highest Mean Mighest SRenorting Contrel SReporting
Mean Level Mean Level
e —— *——..;.—.m_,.‘,'- ——— 1 ot e e e
Mn-54 3.40E1(3/4) 3.26E1(1/4) NS cee(0/4)%=-
R .
Co-58 8.00E1(2/4) 5.60E1(1/4) NS con(0/4)nnn
Co-60 2.59E2(2/4) 8.57E.(1/4) NS wene(0/§)e=-
= - - -
Cs-134 4.50E1(2/4) 6.91E1(1/4) NS wea(Q/4) ="
Cs-137 5.36E2(3/4) 1.24E2(3/4) NS ~se(0/4)==-
—t—— - —
Ag-110m 1.71E2(2/4) 1.10E2()/4) NS wee(0/4)>-
Sb-128% 9.00E1(1/4) 1.7BE2(1/4) NS won(0/§)=n=
Valve 1n plronfﬂel!l 16 the fraction of detectable measuremente. NE = none

specified by Selected Licensee Commitments
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3.7 FISH
Gamma spectroscopy was performed on 12 fish samples. Table 3.7 |
summarizes the radionuclides that were detected. Comparison of data
to previous years does not indicate any significant increases in
concentrations., There were no 1991 fieh sample resul . de.ermined to
have concentrations of radionuclides that exceeded reporting levels.
TABLE 3.7-]
FISH
MEAN ANNUAL CONCENTRATIONS (pCi/kg, wet)
] 1990 1991 1991
Isotope Highest Mean Highest S%Reporting Contrel %Reporting
Mean Level Mean level
Co-58 1.50E1(2/4) 4.59E1(1/4) 0.15% coe(Q/4)sne
Cs-134 4.80E1(3/4) 1.2562(2/4) 12.%% == (0/4)~~-
Cs~137 1.19E2(4/4) 1.94E2(4/4) 9.7% 1.47E1(2/4) 0.74%

Value in pnrontgosfl % the Fraction Of GeLectAbIe MeAsUrements.

Visual inspection of tabular data from previous environmental report
gummaries and the 1991 summary did not reveal any increasing trends.
Linear regrescion analysis was applied to radionuclides routinely
evaluated for in fish samples., Table 3.7-2 lists th2 data used.

None of the radionuclides indiceted a high probability of an
increasing trend. Cs-134, Cs~137, and Co-58 results indicated
moderate probabilities of an increasing trends. One factor affecting
the trend analysis is a change in sampling locations, In 1984, a
second downstrsam fish location was added. Location 063 is closer to
the liquid effluent discharge point and has been the highest mean

indicator since it was added.
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Graphs showing Cesium levels in both bass s.. “atfish were prepared
since Cs-134 and Cs-137 are major effluent dose contributors through
the fish pathway. Figures 3.7«1 and 3.7-2 contain the graphs
displaying individual sample results. Based on these graphs, the
levels at the two downstream locations do not apy to be

increasing.

K<40 was observed in fish samples in addition to tve radionuclides

listed in the tables.
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TABLE 3722
FISH

REND ANALYSIS OF MEAN ANNUAL CONCENTRATIONS

CONCENTRATION (pfvkg)

| i ] | i
YEAR | Ma-4 \ Co-%# | Fe-%9 | Todl | Inbs
| INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR
i | | | i
| i | ! |
1979 | 000E«D0 |  191E+80 | 2MIE«D0 | 156F+01 | 000E«00
i i 1 | |
19RO | 130 ) 145E=01 | GOOF«00 | 190FE+01 | 000F <00
i ! i ! |
1988 | ONOE+DO | 225F+01 | DOOEs00 | 1 49F+CT | 1 838 s}
i : { ! i
1962 | OO00E+00 | ORIENL | 129E+D] | ROIEWO | O00E«00
! i i i |
198y | DOUE 0 ! 3.35F«0) ! TRSESHY | 4. 5% w00 O OOF +40;
i : i : i
joR4 | 4 36F +00 ! P21E«2 | 230E+81 | 6201 | R2TE«0
i : i | |
1oms ZRIEO0 | 162FE+01 | LiE+01 | 110E+01 | LR S
! i i | |
9% 1| 0 00E«0 | 9 8FE+01 | 000F+00 | 259401 | ) DOF o 00
| i { { i
1987 | 2208401 | L6IEHOZ | 009E+00 | 630F401 | O00F00
1ogs | GO0« | SHOF0T | SOOE+00 | O 00FE <00 ) 0 DOF 00
i i | | }
1989 | 000F 0 | 430F«01 | DOOE«09 | 1.50b+0! | 0 DOF «0)
! i | i i
19090 | 00« | 1 508+ | 0.00F«00 | GODE+O0 | 0 ¥ <0
i | | i {
196§ | O M0F <0 4505+01 | OO0k < ) 0O 00F +00 G Onf 0
orrelanon et | et nmnan | opm————————— | o—— §  assietngaie
Coefficion 13aE01 | 1601 | ZITE | A3E0 | -3 24F O3
1 H { ! |

Trend i | | !

Probabitay | Poor | Moderste | Pt | Poor L Moot
;. 1 ’ | |

Type | | | | i

Trend | Incremmng | locressing | Decressing | Decreasing | Decrersing
; . :

Note: All negative mean values Sere roplaced with “zeros” for calculational puiposes

‘M‘q

Nb-95
INDMCATOR
L )
T TRE +00
6 97E 00
1 AOE 00
0605+,

1 9IF 01
1 GIE -

4 87F 00
4 DOF «00
4 OOF w4y
0 O0F «0n)
O DO «08y
0 00F «i%)
‘-"» !‘;‘7‘5‘4.'1“
Moderate

e reaeing

Iy 98

INDNCATOR |

2 ATE s
T IRF +00
A +id)
O O 20
THIF e
T.76F «00
i 92F 0w
03 GOF e
0 O0F «di)
0 (OF +00)
URL SR ]
0 DOE 00
90 o060
660801

Moxdierate

Decressing

1134
INIHCATOR
1.72F +1
1.29 +01
2 54F 0}
1 66F +4]
I 0% «t)
3 S6F «0)
1 41F +01
0k e
€) 1M ainy
0 DOF «0%)
(0 00f «0m
5068 )
1) (N o)
Py
Moderste

e reasing

|

'

page | of 2

Hal »-180
INTCATOR
7 (-«
1 RSE«O0
| 445 +00
P 1TE+00
L 730«
0 06«06
3 26801
4 T5F +00
O OOF «00
G O6OF o0
0 OF <00
0 1y s45i)
000k <00
21T

Poor

iy rrasing



TARILE 172 page 2 of 7
FisSH

TREND ANALYSIS OF MFAN ANNUAL CONCENTRATIONS

| YEAR : (s34 § Cs 17
| INDMCATOR | ININCATOR

1960 0 O0F +00) 1296402
1979 | Dol «0n | | 66F +3)2
| 1971 4 N0r%«0n | 1 95f o)
2 i 0 ONF +46) ' | 418002
193 D00k «0n | I RO 1
1974 ! GO0+ ] R4F +0)1
975 | 2 16F+0) | | RTE«012
976 | 2IF 401 { 1 66F 407
1977 LITESO2 | 322802
| fo7a 2I6FE07 | & 90F 41
i ig7a 1 T S6% 400 4 DOF 4412
1 ORI i Rtk | 19% w2
(o811 0 19F +0} 3 IRE #45]
1OR; | IRF «32 Y 8% +052
10%1 1 24F+0? V OGF 602
1934 ] [ O4F +403
JORS | B 2 OXE o4
1986 | 2428+ 7 IRE 02
1987 | 9 BOF 1)) 1975 «0O
1ORK T 208 00} 2 HOF «
198G R A0 «11) 3365 =)
195G 4 8OF «0)1 L GE 02
19| i 25E+2 1 O4F 402
{ orrelanon
Coefhicien i & 72F D1 ) s
Trend
Probwbe b Mosderate Maoderaie
| Type
Tren? i Increasmng Increaaung
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DIRECT GAMMA RADIATION

Thermoluminescent Dosimeter (TLD) measurements for direct gamma
radiation were macds each quarter at forty locations. Many of the
TLDs are placed at the same site used by the NRC in their TLD Direct
Radiation Monitoring Network. One hundred and fifty-five of the TLDs
vere recovered and processed, Tne highest annual mean for an
indicator location was 26 millirem per guarter. This TLD was located
at indicator location 059, Tamassee DAR School. The annual mean for
the control location was 22 millirem per quarter. A graph showing

the average quarterly TLD doserate is found in Figure 3.8-]

The test statistic, or t-test, wns used to compare the TLD
measurements taken during preoperation to those taken during 1991,
In this case, the ratjos of results from the 1-2 mile radius and the
4-5 mile radius were compared from one year to the next. Since the
inner ring of TLD's are most likely to be affected by plant
operations, the hypothesis was used that a significant change in the
ratio from one year to another would be indicative of an
environmental affect, or at least some phenomena requiring further
investigation. A statistically significant change in ratio was
determined by comparing the calculated t-value to expected values of
the t-statistic based on the number of measurements and the desired

accuracy of the results,

The value of t-statistic was calculated by comparing pisoperational
results to 1991. As shown in Table 3.8-1 the t-value was ~-1.781.
This compared well to the expected value of the t-statistic, -2.030,
based on 35 measurements and 95% confidence in the result.
Therefore, it can be concluded that the doserates measured around
Oconee during 1991 do not differ significantly with those existing

during preoperation ( Table 3.8-2 ).
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Comparison of

1991
Inner Ring 1§
Quter Ring 16,
Ratio )
t-value -1
t-statistic -4

Table 3.8-1

Inner

Ring/Outer Ring TLD les

Preop (mR/qtr
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LAND USE CENSUS

The Land Use Census was conducted during August in 1991, The census
results are contained in Table 3.%9-1. Milk animals we''e identifiel
-n sectors other than the one where milk samples were being
collected, however the milk was not being used for human consumption.

No changes to the program were made during 1991.
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Dates(s) Performed.

TABLE 3.%~1

LAND USE CENSUS DATA SMEET

Nearest Residence __ 3.5 Nearest Residence _ 1.75
Nearest Meat Animal - Nearest Meat Animal ___ -
N S
Nearest Cow - Nearest Cow
Nearest Goat - Nearest Goat
Nearest Residence 5 . Nearest Residence —kall .
Nearest Meat Animal ___ - Nearest Meat Animal __ -
NNE SSW
Nearest Cow —_— Nearest Cow -
Nearest Goat _3.25% Nearest Goat -
Nearest Residence _ ].25 Nearest Residence Y
Nearest Meat Animal __ - Nearest Meat Animal _ -
NE W
Nearest Cow * Nearest Cow —_—
Nearest Goat Nearest Goat SR i
Nearest Residence ::é:%__, Nearest Residence N ‘
Nearest Meat Animal h Nearest Meat Animal
ENE WEW
Nearest Cow 3.5% Nearest Cow L
Nearest Goat - Nearest Goat - :
Nearest Residence _ 1.0 Nearest Residence 125
Nearest Meat Animal _ 2.75 Nearest Meat Animal -
E W
Nearest Cow —alS% Nearest Cow -
Nearest Goat - Nearest Goat -
Nearest Residence 1.0 Nearest Residence 1.75
Nearest Meat Animal __2.25 Nearest Meat Animal 2.5
ESE WNW
Nearest Cow 2.85* Nearest Cow 4.5
Nearest Goat 4,75 Nearest Goat -
Nearest Residence __ ] Nearest Residence 1.8
Nearest Meat Animal _~j:%§__ Nearest Meat Animal -
SE
Nearest Cow 4.75*% Nearest Cow
Nearest Goat - Nearest Goat AR
Nearest Residence 1.4 Nearest Residence 1.8
Nearest Meat Animal - Neurest Meat Animal __ -~
SSE NNW
Nearesc Cow - Nearest Cow P B
Nearest Goat - Nearest Goat -

*Milk not used for human consumption,
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SECTION &,

EVALUATION OF DOSE FROM ENVIRONMENTAL MEASUREMENTS

VERSUS ESTIMATED DOSE FROM RELEASES

FROM ENVIRONMENTAL MEASUREMENTS

ESTIMATED DOSE FROM RELEASES

COMPARISON OF DOSES
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Upon further review of the 1990 and '991 doses from environmental
measurement and estimated doses from ingestion, it was noted that in
1991 the eavironmental doses were more frequently the slightly higher
of the two values., After examining the individual pathway doses it
was determined that this difference in 1991 was due to the fish
pathway. Out of all locations and all the fish sampled, the bottom
feeder (catfish) at location 062 would be expected to have the higher
activaty. (This was noted in section 3.7). This is the case in 199]
with location 063 being the fish high mean indicator location. It is
recognized that the Co-58, Cs-134, and Cs-137 radionuclides in fish
demonstrate a moderate increasing trend by linear tegress_on analysis
(Table 3.7-2). These trends are also supported by the trends noted
for shoreline stdiment. 1In Table 4.., the doses from environmental
measurements are higher than the estimated effluent doses when fish
is the critical pathway. Considering the above noted trends, the
sample type and the location where the sample was collected, this was

an expected result and it will continue to be closely monitored,

Drinking vater, shoreline sediment, and fish sample results were
summed to determine the maximum total doses for all sampled liquid
release pathways. Likewise, airborne radioiodine, airborne
particulate, milk, and broadleaf vegetation sample results were

summed to determine the maximum total doses for all sampled gaseous

release pathways.

The doses calculated do not exceed ‘ : 40 CFR 190 annual dosa

commitment limits for members of the public.
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avle 4. continu

Dose from Inhalation Patbway for 1991 Dats

Maximum Fxposed Infam
Breathing raic = 1460 mVyr
Highest Ann Mean
Intant Cone
inhalation Dose Factor Location w
{mrem per p(: inhaled) et Asr Dose { mreayyr)
Radionuc lide Bonae Liver 1 Body Thyrod Kudney Lung GELLT Direction (plym) Bone Liver T Body Thyee'd K aey Lung Gl
Ma-54 NODATA I RIEDS 156F-06 NODATA 3 S6E .06 T.I4E L4 5 O4F 06 All D0CE+00 0 0BF«Y) O ONF w02 GIGE+ 0 G0DE+00  GOOF +00 000800 HDOF «00
Particuiate
Co-58 NODATA RTIEO? L30EO6 NODATA NODATA A55F04 7 95E 4% ALL DOOE+00  D00FE«00  000F«00 000F:00 000F«0 000500  0D0E S Gu0E«an
Pacliculate
Fe-50 9 69F 46 1 HRE .05 67TEG6 NODATA NODATA 725804 L77E-08 ALL O00E+00 GO0 CB0E«00  OO0E+00  CUOFE«N GO +00  OODF+G0 0008 <00
Pars ulate
CeH0 NODATA  ST3E06 S41E9% NODATA NODATA 1Y22FEm 228E 05 ALl DO0E+00  DOOE+00  O00FE«0 CO0E+00  OQJ00F<H  D0NEs0C  000E«Y)  600F <00
Particulate
Za.45 1.38F 0% 447508 Z22ED5 NODATA 2305 462F D4 167E-08 AlL GOOE+06  ODOF+00  OO00E«00  GOOF+00 000E+60 NNE+00  0GIFE-60 000E« 2
Pasticulate
Nh-0S 112E08 4 S0E-06 27806 NODATA 137E46 J42F 4 SOSEL6 Ail OOUE+D0  000F+00  000E+00 O00E+00  ODDE«O0  000F«80  G00L:00  O00E«n
Paricalate
293 R 24F 08 1 908 .05 LASELS NUDATA 222808 1.25F 03 1.55F 0% ALl GO0E+G0  GOOE+00  O00E+0  000F+00 O00F+00  900E+00 000500 000«
Paruculate
113 2TMEDS 117708 1 40F 9% 1O6F .02 ATOEO0S NODATA 7SEE4 ALl D0GE+O0  000FE«00  ODOE«00  ON0E+00  HOUEN  DO0FEG0 OO0  0Fsan
Particulate
-1 2TIELS IITE0S 1 40EHS 1LO6E 42 ITOELS NODATA 756807 ALL 000E+06 DOOF+00  O00E+00  GO0FE+00 000F+60  000E+<D0  O00E<0n O OuE <00
Charcoal
s 1348 2R .0e 02104 S2IFEOS NODATA  13EM 569 08 9 S3E07 ALl O00EG0  D00F+00 Q00RO Q00F«  000F+00 OO0F«0 O0OF«n  ( GoFsar
Parviculste
Ce-137 RO2F .04 4 17F -4 125F05 NODATA 123%F04 5 9E05 ¢S AllL GO0E+00  OOGE+00  0O00E«00 000F+00 GOOE+00 06 00  O000E+00 10080
Farticurate
Pal 5 140 400F 3 1| 4307 207496 NODATA 9oWFLo 1 1880 6 O6F 05 ALl QO0E+00  GOUE+00  GO0E+D0  000F«00 QO0E+0%  000E+00 GOOF+00  GO0E60
Particulste
Totzl Dose (mremyyr) = O00E+H0 000F+00 000E«00 ODOE+00  000FE+00  O006E+00 0008 <0
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SECTION 5,
GUALITY ASSURANCE

| I3 DUKE PONER COMPANY'S RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

§:1.1 SAMPLE COLLECTION

The ONS Chemistry Section performs the environmental sample
collections as specified by approved sample collection

precedures.

5.1.2 SAMPLE ANALYSIS

The Kadiologicsl and Environmental Services performs the
environmental sample analyses as specified by approved analysis

procedures,

5.1.3 DOSIMETRY ANALYSIS

The Dosimetry Laboratory performs environmental cnsimetry
measurements as specified by approved dosimetry analysis

procedures,

5.1.6 INTRALABORATORY QUALITY ASSURANCE

Radiological and Environmental Services has an internal quality
assurance program which monitors each type of instrumentation
for reliability and accuracy. Daily guality control checks
ensure that instruments are in proper working srder and these

checks are used to monitor instrument performance,




Additionally, National Inmstitute »f Standards and Technology
(NiST) standarde thet represent counting geometries are
analyzed as unknowny at various frequencies ranging from weekly
te annually to verify that efficiency calibrations are valid,
The frequency is dependent upon instrument use and performance,
Investigations arc performed and documented should calibration

verification data fall out of limits.

$.1.5 INTERLADORATORY UUALITY ASSURANCE

5.1.81 DUKE PCWER'S AUDIY DIVISION

radiological and Environmental Services, and the Dosimetry
Laboratory were participants in & Quality Assurance audit
ir 1991, performed by Duke Power's Audit Division. No
findings or recommendations concerning the Oconee Nuclear
Station Padiological Environmental Monitoring Program were

ident.fied in the audit.

The ONS Chemistry and Rediation Protection Sections
responsible for environmental monitoring were evaluated by
Quality Assurance in 1991. No findings were identified,
but & recommendation was made to establish a consistent
basis for environmental air sampler flow rates. Several
regulatory guides and EFA guidelines were reviewed for
applicability by the G.0. Radiation Protection. The
guidance discussed several factors that influence volume
requirem.nts, such as LLD's, MPC's, radicactive decay
characteristics, analysis method, filter media, etc.
Based upon this review, it was recommended that the air

sampler flow rates be lowered to 1.0 CFM to 3.0 CFM.
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TABLE 2.1 (PAGE & OF 2

"OMPARISON PROGRAM

ENVIRONMENTAL PROTECTION AGENCY INTERLABORATORY
ABORATORY

MECK RESULTS FOR THE RADIDCLOGICAL AND ENVIRONMENTAL SERVICE

ONTROL LIMITS

KNOWN VALU® (3 2ICMA; WM

30 pC:2
Gross Alpha 25 oCi
iross Bets pCi




TABLE 5.2

STATE OF NORTH CAROLINA DEPARTMENT OF ENVIRGNMENTAL HEALTH ANL NATURAL RESOURCES
ENVIRO™MENTAL DOSIMETER CROSS-CRECK 1921

e T T 3
| § State of A.C. ! Dosivetry Laboratory }
| y Estimated Value ! Estimated Value i
| e e e 3
¥ ¥ | 4 1 3 1 —
| ! i | | !
| Cross-Check | Exposure | Estimated | Exposure | Estimated i
{ Date { (mR | Uncertainty | (=R) i Uncertaincy i
i i i (1 5.D. mR) i i (1 S.D. mR) '
W= - e 2l s 4
3 T T T 1 =
i | i i i |
| 3/91 : 9.6 | 1.2 | %7.72 i + 1.91 |
| i ! i i |
t 1 4 . ¥ + -4
{ | | ! ! ;
| 12791 i 49 .8 | + 0.7 { 45.758 | + 1.19 !
z | i ! ; ,'
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ONS Selected Licensee Commitments, 16.11+6 Radiological Environmental
Monitering

Duke Puwer Company, Offsite Dose Ca.culat.on Manual K Section AS.0
ONS Chemistry Procedures for Sample Collection and Land Use Census
Froduction Environmental Services, Radiocanalysis Laboratory
Procedures and Dosimetry Laboratory Procedures

ONS Final Safety Analysis Report

ONS Preoperational Environmental Radioactivity Monitoring Reports and
Annual Radiological Environmental Operating Reports, 1969-1990

NRC Regulatory Guide 1.109, Calculation of Annual Doses To Man From
Routine Releases Of Reactor Effluents For The Purposes Of Evaluating
Compliance With 10 CFR Part 50, Appendix 1

NRC Regulatory Guide 4.15, Quality Assurance For Radiological
Monitoring Progrems (Normal Operations)-Effluent Streams And The
Envirorment

NUREG/CR-1276, User's Manual for LADTAP I11-A Computer Program for
Calculating Radiation Exposure to Man from Routine Release of Nuclear
Reactor Liquid Effluents

ONS 1991 Annual Liquid and Gaseous Effluent Report, 1/20/92, 08§~
215.02

Frobability and Statistics in Engineering and Management Science,

Hines and Montogomery, 1969, Fages 287 - 293
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ENVIRONMENTAL SAMPLING AND ANALYSIS PR
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APPENDIX B

RADIOLOOICAL ENVIRONMENTAL MONITORING PROGRAM

SUMMARY OF RESULTS
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0.00E+00-- 0,00E+00 | 0.00E+00-~

0.00E+00 !

Enviranasotal Ragiologicel Monitoring Frogras Sussary Poge :
. Wane of Facility : DNS Dochet Nusber + 50-268,270,287
Location of Facality 1 OCONEE COUNTY, &.C, Reporting Period : 1-JAN-1991 through 31-DEC-19%)
Tiee Report Generated : 23-JAN-1992 0B:41:)9 Database Name msn:wsn ASC)MS?I GAF )
: : v Lotation wmith mg&nt Kean . Ko, of
Rediue or Type & Total ! Lower ALl Indicator  [ereecsmsimnnnnim e e Kon -
. Pathway Nunber of Limid of | Lotations Neae, Distance and Direction |  Contrel Locations @ Routine
Sampleo Analyses | Detection | Mear (Fraction) | Location  Mean (Fraction) Kean '‘Fraction) | Report
fUaits) Perioraed fLLp) Range Code Range Range ! Meas
i |
{PCI/MET /KB
] . - . L 0e0 (2.5 My MNE)
Lotations | OAN-54 17 1.30E+02 * OQ.00E«00(1 O/ 8) ! 0.006¢00f O/ &) . 0.0060001 0O/ 4) 0
- 0.00E+00-- 0,00E+00 | 0.00E+00~~ 0,006+00 | 0,00£+00-- 0.008400
- - ; : L 063 (0.8 M. CSE) - :
' . CO-5 12 0 1.308+02 . 4. A B LI (17 0] 0.006e000 07 4! 0
: : i A =« #$, ! LIY == 4§, L 0.00E+00-- ©, 008400 !
' PFESS 120 2.606402 ' 0.00EW0( O/ B ! 0.006400( O/ 4] ! J.0060000 O/ 4) ¢ 0
- } . 0.00E+00-~ 0.00£¢00 @ 0.00£400-~ 0.00E+00 | O,00E+00-- 0.00F+00 '
CD-80 120 1308402 © 0.00E¢00( 0/ 8) ! G.O0E00( 0/ 4) ! O.00E¢001 0/ &) 0
: - ¢ 0,00E+00-- 0.00£+00 0.00E¢00-- 0.00E+00 | 0.00E+00-- 0,00F+00 !
L IN4Y 120 2.606407 | O.00E+00( O/ ) ! 0.00E+00( 0/ &) ! 0.006400( 0/ 4) 0
' - L 0.005400-- 0,00F¢00 ! 0,00E400-~ 0.006400 | 0.006400-- 0,008+00 '
L W93 12 0 G.006+00 ! 0,006400( 0/ @) 0.006400( O/ d4) . O0.00E¢00( 0O/ &) 0
' : : ! 0.006400-= 0,00E400 ! 0.00€400-- 0.60E+00 | 0.00E+00-~ 0.00E+00
’  IR-9% 12 0 0.006+00 ! O.00E+00( O/ @) ! 0.006+00( ©/ 4) ! O0,006¢00( 0O/ 4) ' 4
' ; - ' 0.00E+00~- 0.008+00 ! 0.00£+00-~ 0.00E400 | 0.00E+00~~ 0,008+00 '
| B 120 0.006400 : 0,006 .5 o 8 ° 0.0064001 O/ 4) ! 0.006400( O/ &) 0
- : P 0.00E+00-- 0.00E+C0 | 0.00E+00-- 0.00E400 | 0.00E+00-~ 0,00E+00 '
' ! - : ' DAY (0.B Wi ESE) : !
e T 12 1 1.30E+02 © 9. { 4 & L2SE®0Zt 2/ &) ! O.006+00( O/ 4) ' 0
: : Gt ¥, Lo L L 1. 20E02-< 1,26E402 : 0,008¢00-~ 0,006¢00 !
- - . . OEY (0.8 M ESE) - '
' C5-137 12 0 1.508402 | 1.29€+021 @&/ 8) 1LY4E«02t &/ 4! 14 i 2 4 0
: : St ¥ == J.496+02 : 33, J.A9402 . 1 « 1%
' DBALA-L40 10 . O.00E+00 ! 0.00E¢00( O/ &) ' 0.00E+001 O/ &) | Q0.006¢00( O/ 4) ! 0

B e SN S0 D S s S0 8 A B RS B R T 0 B 0 i A A S 5 8 B 1 50 8 5 e e S b s e

and range based wpon deterlable seasuresents only
tior of detrctable seasuresents at specified locations is inticated in parentheses, (Fraction)
Iero range indicates no detectable activity seasuresents
LLD 15 woual to O, thee LLD 15 not required by Technical Specifications

Locatior Gbl = Greenvilie Water Intate figad

ation 061 = Lake Hartwell - Highway 183 Bridge
2100 067 = Highway 27 - Lawrence Ramsey Bridge
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' Naoe of Facilat,

Lecation of Facility

Tane Report venerated : 23-JAN-1997 08:4):19

..---o--‘--.. -
i

- ———

‘

L Type & Tota) |

Environsental Radiclogice) Monitorine Progras Sussery

ons
OCONEE COuNTY, §.C.

Redive o7 Lower |
Pathway T Nusber of ! Limit of |
Saaples © Analyses | Detection |
' ft'nits) v Perforsed | {LLD) |
LR : : :
(PCI/LITERS) h :
Lotations M- 54 T8 ) 0.00E¢00 !
' PCO-58 T8 ' 0.006400 !
. . FE-99 8 ) G.00E«00 |
‘ ' ' C0-89 7 ! 0.00£400 !
. LOIN-ES QL 0.00E+00 !
. . NB-93 Q0E+00 |
L IR-9% QE+00 !
o LS 611 B :
' RN 5 11 ! 1.0 !
' ' 05134 L I | 9 -
l  £5-137 ™ 18 :
BALA-140 78 15.

Dochet Nusber
Reporting Period : 1-JAN-199) through 31-DEC-199)
+ SDISKYTUSER ASCIONSS], 50 ;)

e T Il T I

A1 Indicator

Database Naae

.

i 50-269,270,287

Lotation with Highes! Nean

’
...............................

Page ! ?
PN ot
T None
Control Locations | Routine
Nean (Fraction) | Report
Range | Meas
L 0bs (19.0 My SSE)
0.00Ee00( ©/ 28) ! f
0,00E+00-- 0.00E+00 !
0.00E+00( 0/ 24) ! 0
0,008 +00-~ 0.00E+00
0.00F +00( 0/ 26) ! 0
0.00E400-- 0,008+00 |
0.00E+00( 0O/ 28) ! 0
0.00F+00-- 0.00E+00 |
0.00E+00( O/ 28) ! 0
0.00E +00-~ C.00E+00 !
0.006+001 0/ 28) ! 0
0,008 ¢00-- 0,00E+00 !
0.00E+00( O/ 26) ! 0
0.00E+00-- 0,00E+00 |
0.00E«00( 0/ 28) | 0
0.00€+00-- 0.00£+00 |
0. 00 «00{ 0/ 26} ¢
0.00E+00~~ 0,00E+00 |
00054001 0/ 28) ! 0
0,00E+00-- 0.00E+00 |
0.00E+00( 0/ 26) ! ¢
0,00£+400-- 0.00E+00 !
0.006¢001 0/ 26) ! 0

Locationt Naoe, Distancs and Direction |
Rean (Fraction) | Locataon  Mean (Fraction) !
Range Lode Range
0.006+00( O/ 52) . 0.00E+000 0O/ 28) !
0.00€¢00-- 0.00E+00 | 0.00f +00-~ 0.006+00 :
0.00E¢00! 0O/ 521 . 0.00E¢001 0O/ 26) !
0.00E +00-~ 0.00E+00 : 0,008 +00-~ 0,00E+00 |
0.00%+001 0/ 52) ! 0.00E+00( 0/ 26) !
0.00E+00-~ 0.00E+00 | 0.00E400-~ 0,006400 !
0.00E+001 o/ 521 | 0.00E4001 0/ 28) !
0.00£«00-~ 0,00E+00 | 0.00E+00-- 0,00E+00 !
0.00E+00{ 0/ %2) ! 0.00E«00( ©/ 28) !
0.00E400-- 0.00E+00 : 0.00F+00~~ 0,00E+00 ;
0.00E+001 o/ 52) C.00Ee001 O/ 26) !
0.00E+00-~ ©.00E+00 0,00E+00~~ 0,00£+00 !
0.00E+001 0/ 521 ! 0.006400( 0O/ 25) '
0.00E+00-~ 0,006+00 | 0.00¢ 400~ 0,00£+00 !
0.00E+001 o/ 52) ! 0.006400( ©/ 26} !
0.00E400-- 0,006+00 : 0.00E+00-~ 0.00E+00 |
0.00E4001 ©/ 52) 0.006¢001 0/ 28) !
0.00E +00-~ 0.00£+00 | 0.00£¢00-~ 0,006+ 9 !
0.00E+001 ¢/ 52) ! 0.006400( 0/ 26) !
0.00£+00-~ 0,006+00 | 0.00E+00-- 0. 00F+00 :
D0T (4.5 M o) :
5.0 {8 8 50 W)
19 - 9.4 / 1.9 -~ %% -
G.00E+00(1 G/ S52) ! 0.00E+000 0/ 28) !
0.00E+00-- 0,00£+00 ! 0.00E+00-~ 0,00€+00 |

0.00E+00-~ 0,00F +00

R RN NEAGSCER AT A ARDR S DS SN0 S GRS S 00 S W0 T A5 545 POSeh D ol S 404 1000 0 S 00000 T 100 0505 4 - A 40 S 0 i 5 T S 0 8 0 0 8 e

and range based upon detectable measurseents oniy
action of detectable seasuresents at soecified locations is indicated in parentheses, (Fraction)
Tero range indicates no detectable activity seasuresents
LLD is poual to 9, then LLD is not required by Technical Specifications

ocation Jbb = Barrison Dairy

¥

ation 069 = Qrr Dairy
ation 07% = Ciesson Dairy
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Environsental Radiclogical Monitering Frogras Susaary

Naae of Facility 1 NS

Location of Facility : OCOMEE COUNTY, §.C.
Tise Report Generated : 23-JAN-1992 11:10:00

Pathwmay ¢ Number of
Saspled ! Analyses
{Units) i Perforeed

DINENT :
PLI/DRY/XG) :

Locations M- 54 12

on n

FE-S0 12

o-66 12

N4 12

¢

' I

SR

(514 12 !

a1

D BA-180 12

Nediue or ! Type & Tota)

L pwer
Liast of

. Detection |

{LLD}

'
'
'

0.00£+00 |

0.00E+00 |

€. 00E+00

0.00£+00

6.006400

0.00E+00

0.00E+00

0.008+00

1,508+02

1.80E+02

Locations

Dochet Nusber
Reporting Perind
Database Kase

50-249,270,287
§-JAN-199] through 31-DEC-199)
$DISKL[USER . AGC JONSY ), SAF ;|

Lotation with Mighest Mean
All Indicator |Sesenes mrcenssmane st nvassarnas !

Nase, Distare and Direction |

Mean (Fraction) | Letation  Mean (Fraction)
nange i Code Ranpe

0.00£+00|
0.00E+00--

0.00F +001
0.00E +00~-

0.00€ +00{
0. 00400~

0. 008 +00(
0. 00E +00-~

ey, {

Mean and range based upon Odetectable aeasureaents only
action of detectable seasuresents at specified locations is indicated in parentheses, (Fraction)
© range indicates no detectadble aclivity seasurpaents
T LLD is eoual to O, then LLD is not requited by Techoizal Specifications

ation 063 = Lake Hartwell- Highway 183 Bridge

ation 067 = Mighway 27 - Lawrence Ramsey Bridge
Lotation 06B = High Falls County Park

067 (4.2 Wi SSE)

Tl 1. {
n, y 1. -
© 063 (0.8 M ESE)
i/ 8. 5. |
5. : 56, “e
o/ 8. 0.00E+001
0.008+00 | 0.00€+00--
1 063 10.8 My ESE)
1/ B! Bé. |
Bé. : 86, -
o/ 8 0. 00F +0u
0.00E+00 | 0. 00 +00-~
e/ 8! 0.00E+00(
0.00£+00 ! 0.00E +00--
o/ 8) ! 0.00€+00(
0.00E+00 ! 0. 00F +00--
o/ B $.00E+00(
0.008+00 | 0. DOE+00~~
! 063 (0.8 Ma ESE)
I 8 9. {
69, : 89, --
. 063 (0.8 Wy ESE)
& 0 1. 24E+02(
2.71E+02 | 16. -
e 8. 0.00F 00
0.008+00 | 0.00E+00-~
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Page :

Control Locations

'

¢

. Rouline

. Report

. nean (Fractinn)

Range H
| ObB (2.0 My W) :
1/ 4) ;) 0.006+00f 0/ 4} !
13 . 0.00E«00-- 0,00E¢00 '
1/ 4) ) 0.008«00( o/ 4)°

5. . 0.00E400-- 0.008400
0/ 4} C.006+00( 0/ 4) !
0.00E+00 | 0.00€¢00-~ 0,006+00 !
1/ &), 0,006e00( o/ 4y
Bé. ¢ 0.00E400-- 0,.00E+00 !
0/ 41 ) 0.00E¢00{ 0O/ &) ;
0.00E+00 | 0.00E+00-~ 0,006+00 :
0/ &) 0 OC.006+001 O/ &) !
0.00E+00 | ©.00E+00-- 0.00E+00 !
0/ 4} 0 0.006+000 0/ &)
0.00E400 | 0.00E+00-~ 0.006+00 '
0/ 4} 0.00E¢00( 0O/ 4 !
0.00E¢00 | 0.006400~~ 0.008400 @
1ooA) ] 00064001 07 &)
85, ¢ 0.00E+00-- 0,008+00
oA} 0.00Ee00t O/ &) !
2.716402 | 0,00E400-~ 0,00E+00 !
0/ &) ) 0.00E+00( 0/ 4)
0.00€400 | 0,00E«00-~ 0.00E+00 @



Mase of Facility
Lotation of Facility

A R

Environeental Radiologica) Monitoring Progras Suseary

1 ONS

: DCONEE COUNTY, 8.C.
Tise Report Generated @ 23-JAN-1992 08:4):1%

mes .-

Mediua or P Tepe & Tota) | Lower
Pathmay . Nuaber pf Linit of |
Sampled ¢ Analyses | Detection !
{Units) . Perforsed | (LLD)
ACE WATER
PC1/LITERS) : :
' Locations NS %2,
' Co-58 2% ! 15,
. P FE-%9 ! 0.
 CO-80 PR :
' v IN-4% 26, . !
. | WB-9% R | % :
. TN I TS A T
' ; 1-13 o - 18 :
. CSIM 2 18,
' AT B Y 2% 1B ’
{ BALA-140 28 . 13, g
' TRITiUm - -
flll”llﬂ ! . -
' K3 10 0 2.008+07

¢

Docke’

“aber

1 90-269,270,287

Page :

Reporting Period § 1-JAN-199) through 31-DEC-199)
¢ SPIEL 11 [USER.ASC JONS9], 5AF ;|

ALl Indicator
Locetions
Kean (Fraction)

0.00E+00( 0/
0.00E+20-

b | {
5.4 - 5.4

13)

0.00E+00( 0/

0.00E+09--

0.00E+000 0/
0. 00F +00~~

0.00£+001 0/
0. 00F +00 -~

13

0.006+00( o/ 1)

0.00E+00-~ 0.00£+00

0.00F +001
0. 00E +00--

0/ 13)
0.00E+00

0/ 1)
0.00E+00

0. w00
0.00E+00~-

C.00E+001 0/ 13)
0. 00E+00-~ 0,008 +00

0.00E+00(
0.00£+00-- 0.00F +00

0.00E+001 0/ 13}

0.00E+00~- 0,00€+00 !

S TLEOIL 4/ §) !

A.52E403-- §.28E+03

’- and range based upon detectable measureaenis only

raction of detectatle seasuresents at specified Jocations i3 indivated in parentheses, Fractipn)

D Tange indizates no detectable activity seasuresents
LLD is egual to O, thes LLM is ne! required by Technica) Specifirations

Lotation 052 = Lake Keowee/Mydro Intate
ation 063 = Lake Hartwell - Mighway 18] Bridge

0 13) )

13) !
« 0.008+00 |

13 !
0.00E+00 |

i8) 4
0,00E+00 !

0.00E+00 |

Database Nase

IS LRI ISR M IS IR S SRS SR O A S S P ESEAN SPEN SR S AT SR T IR RS SRE N SESLRN AESRIS FAPREA TS NSRS EE o 0E SN es ars bhe e nsae

Lotation with Highest Mean

L L L L e ———
'

Nase, Distance and Direction |
. Location

B-Page 106

Mean (Frattion)

0.00E+001 0/ W)

0.00E+00-~ ©0,00E+00 !

06} (0.8 M1 ESE)

S { I
5 -~ %54

0,008 +00(
0., 00E+00-~

0/

0. 00E +00!
0. 00 +00--

0/

2.00E+001 0/

0.00E+00-~ 0,007 +00

0.00E+00( 0/

0.00E«001 0O/

1 !
13) !
0.006+00 |

13!
0.00E+00 |

13
13 !
0.00E+0G-- 0,00£+00 |

15

C.00E+00-- 0.00c+00

0. 00 +00(
0.00£+00--

)
0.00E+00( 0O/
0.00€ +00--

0. 00 +00(
0. 00 +00--

0/ 1))
0.00€+00

0. 00 +001
0. 00k +00-~

0 1))
0.00€+00

063 (0.8 M ESE)

S. 7664038 A/ 5

.4 s
0.00£+00 !

13 |
0.00E+00 |

4526403~ §.206493 !

Control Locations
Nean (Frattion)

0.00€+00(
0.09E+00-- 0,

0.00E+00( ©f
0. 008 +00--

0.006+00( 0/
0.00E+0¢-- 0,00E+00

0.00E+00( 0/
0.00E +00-~

0.00E+00( 0/
0, 00F +00~- 0.00f +00

0.00E+001 0/
0.00f +00-~

0.00E+001 0/

0.00E+00--

0.006+00( 0/ 1Y
0.00€ +00~-

0.00E¢00( O/
0.00€+00~-

0.00E+00( 0/

0.06c¢00( 0/ ) .
0.00E+00-~ 0,00E+00 |

T
0.0CE+00 !

1!
13 .
£.00E 00 :
!
13) !
0.00E+00 !
13) !
0.00E+00 !
C.00E+00 |

13
0.00E+00 |

13) !
0.00E+00~- 0.00E+00 |

§

! Routine
! Report

T LA P T SR SR NGRS A AE AR RSN USRS ATAUAL 6 S PP EEa RS SRS ST AIEA SIS CERPIORC IS 0SS AN FEUe N EEAans s ens Fenesssonts



. Environerctal Radiologica) Monitoring Prograe Sussary Fage : 16
Nase of Facility 1 DNS Docret Number : 50-269,270,287
Location of Facility : OCONEE COUNTY, §.C, Reporting Period : 1-JAN-199! through 31-DEC-199)
l ¥ Report Generated : 23-JAN-1992 08:40:08 Database Name t SDISKL[USER. AST )ONSY ], 5AF ;|
- . Loctation with Highest Wean , No. of
Mediom or | Tepe & Total | Lower ! Al Indicator  [eeseeeeees et e ot : ! Nom-
Fathway ! WNusber of | Limit of ! Lotations Nase, Distance and Directior | Control Locatices | Routine
Sampled : Analyses | . Detection | Bean (Fraction) | Letation Rean (Fraction) | Mean (Fraction) | Report
fnits) . Perforsed | (LLD)} ! Range . Code Range 1 Range | Meas,
'INECI RAD-TLD | : /
(eR/QTR) ! !
: 0S%1%.0 K W) " 0% (10.0 M1 NSH) :
Lotations . aR/QTR 195 0 0.006+00 ! |7, { 1817 18)) ! 26, { & &' 2. P8 - 44 0
: : 1.1 ol ; P : n. - 28, AR | = 5.

‘u ang range based upon detectable measuresents only
raction of getectable seasuresents at specified locutions is indicated in parentheses, (Fraction)

Bre range indicates no detectable activily seasurspents
‘ LLP is eoual to 0, then LLD 15 not reguired by Technical Spetifications

Location 055 = Tamassee DAR Schoo)
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A.

APPENDIX C

SAMPLING DEVIATIONS AND UNAVAILABLE ANALYSES

SAMPLING DEVIATIONS

The deviations from sampling procedures that occurred during 1991 are

listed below.

AIR FILTER/CARTRIDGE

3 Location #074, 7/9/91 to 7/16/91

Reason:

Action:

SURFACE WATER

i Location

Reason:

Action:

- Location

Reason:

Action:

7 Location

Reason:

Due to an appuarent power failure, the sampler run only
79.6 hours out of a normal 168 hour sempling.
Replaced fuse and restarted sampler. Actual run time was

79.6 hours,

#062, 12/26/90 to 1/22/9]

Sampler was inadvertently left off on the last collection
date. No composite sample was avuilable,

A "grab" sample was collected. Actual sampling period
was 1/22/91.

#063, 5/14/91 to 6,/11/91

Due to composite pump being out of order from 5/14/91 to
5/27/91, a full composite sample was unavailable.

An abbreviated sample was collected. A work request was
written wvhen the problem was noticed and daily
collections of “"grab" samples were collected. Actual
sampling period was 5/20/91 to 6/11/91.

#062, 9/5/91 to 10/1/91

Due to the hreaker to the pump tripping sometime between
9/9/91 to 9/12/91, a full composite sample was
unavailable.

Breaker was reset with no other problems. An abbreviated

sample was collected. Ac al sampling period was 9/5/91
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te 9/9/91 and 9/12/91 to 10/1/91.

II. UNAVAILABLE ANALYSES
The following unavailable analyses occurred during 1991,
A. AIR FILTER/CARTRIDGE
3: ‘.ocation #061, 2/19/91 to 2/26/91

Reason: Due to the correct sample having been thrown away, no
sample was available

Action: Replaced filter/cartridge and restarted sampler. Extra
samples will be kept until the end of each week in case
the mistake occurs again.

51 Location #072, 2/19/91 to 2/26/91

Reason: Due to the correct sample having been thrown away, no
sample nvas available,

Action: Replaced filter/cartridge and restarted sampler. Extra
samples will be kept until the end of each week in case
the mistake occurs again.

3. Location #072, 10/29/91 to 11/5/91

Beason: Due to a short in the power supply line, the sampler ran
only 5 minutes out of & normal 168 hour sampling period.

Action: A new power supply lire was run to the sampling site.
Power was restored on 11/5/91 at 14:00,

B. DIRECT RADIATION (TLD'S)
1. Location #024, 12/12/90 to 3/13/91

Benson: TLD was found to be missing on 3/13/91 due to unknown
reasons,

Action: A new TLD was placed in the field on 3/13/91,

2\ Location #051, 12/12/90 to 3/13/91
Reason: TLD was found to be missing on 3/13/91 due unknown

reascns.
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b ficn: A new TLD was placed in a different location in the field
on 3/13/91,
3. Location #039, 6/12/91 to 9/18/91
Reason: 7LD was found to be missing on 9/18/91 due unknown
reasons,
Action: A new TLD was placed in the field on 9/18/91.
4. Tocation #42, 9/12/91 to 12/12/91
Reason: TLD was found to be missing on 12/12/91 due to unknown
reasons.
Action: A new TLD was placed in the field on 12/12/91.
8, Lecation #39, 9/12/91 to 12/12/91
Reason: TLD was found to be missing on 12/12/91 due to unknown
reasons.
Action: A new TLD was placed in a different 'ocation in the field
on 12/12/91.

The majority of samples scheduled were successfully collected and analyzed,
Of those sample types having deviations, 98% of the air samples, 88% of the
surface water samples, and 96% of the TLDs were available without any

deviations associated with them.

C~-Page 110



AFPENDIX D
ANALYTZCAL DEVIATIONS

ANALYTICAL DEVIATICAS

No analytical deviations occurred during the calendar year 1991,

Note: No lower limits of detection were exceeded for any analyses

performed for 199]1.

1
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