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1.0 EXECUTIVE SUMMARY

This Annual Radiological Environmental Operating Report describes the
McGuire Nuclear Station Radiological Environmental Program and the results
of the program for the calendar year 1991.

Included in the report are identification of sarpling locations, descriptions
of environmental sampling and analysis procedures, comparisons of present
environmental radioactivity levels and preoperational environmental data,
analysis of trends in the environmental radicactivity levels since the
beginning of station operation, comparisons of doses calculated from
environmental measurements and doses calculated from effluent data, a
summary of the results of the 1991 program, discussion of the results, and
discussion of the quality assurance activities associated with the program.
Deviations frow program requirements are a'so included .

Sampling activities were conducted as prescribed by Selected Licensee
Commitments. Required analyses were performed and detection capabilities
met Selected Licensee Commitments Manual requirements. Supplemental
samples also ware taken in addition to the required sampling locations.

Concentrations observed in the environment in 1991 for station related
radionuclides were within the ranges of concentrations observed in ‘he
past. All positive indications of radioactivity due to plant operations were
less than the reporting levels specified by the Nuclear Regulatory
Commission (NRC) and given in Selected Licentee Commitments. The
environmental doses also were well below specified limits.

Statistical an..ysis of data indicates that there are no radionuclides
demonstrating high to moderate increasing trends. All possible increasing
trends showed moderate to no probability. It can be concluded that the
contribution v McGuire to the radioactivity in the environment is slight,

-F-_-_l!---------
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2.0 INTRODUCTION

2.1 SITE DESCRIPTION AND SAMPLE LOCATIONS

McGuire Nuclear Station is located geographically near the center of the
highly irdustrialized region of the Carolinas. The land is predominantly
rural non-farm with a small amount of land being used to support beef cattle
and farming. Recreation in the area is confined mostly to the lake and
shores of Lake Norman and Mountain Island reservoir. The McGuire site is
in northwestern Mecklenburg County, North Carolina, 17 miles north-
northwest of Charlotte, North Carolina. The site is bounded to the west by
the Catawba River channe! and to the north by the 32,510 acre Lake
Nurman. Lake Norman is impounded by Duke Power Company's Cowans Ford
Dam Hydroelectric Station, which is located immediately west of the site and
on the Catawba River channel. The tailwater of Cowans Ford Dam is the
upper limit of Mountain Island Reservoir. Mountain Island Dam is located
15 miles downstream from the site. Lookout Shoals Hydroelectric Station is
at the upper reaches of Lake Norman. Marshall Coal Station is located on
the western shore of Lake Norman, approximately 16 miles upstream from
the site (reforence 6.2 and 6.3). The sites exclusion radius is 2500 feet.

Tables 2.1-A and 2.1-B define the sampling and TLD locations for the
McGuire Radiclogical Monitoring F.ogram. Figures 1 and 2 illustrate these
locations as compared to McGuire Nuclear Station.




2.2 SCOPE AND REQUIREMENTS OF ENVIRONMENTAL

MONITORING PROGRAM

An environmental monitoring program has been in effect at McGuire Nuclear
Station since 1977, four years prior to the Unit No. 1 startup in 1981, The
preoperational program provided data on the existing environmental
radioactivity levelz for the site and vicinity which may be used to determine
whether increases in enviroumental levels are attributable to the station.
The operational program provides surveillance and backup support of
detailed effluent monitoring which is necessary to eveluate the significance,
if any, of the contributions to the existing environmental radioactivity
levels that result from station opersation.

This monitoring program is based on NRC guidance as reflected in Selected
Licensee Commitments Manual Section 16.11-13 with regard to sample media,
sampling locatiors, sampling frequency, and analytical sensitivity
requirements. Tables 2.2-A and 2.2-B show the maximum values for LLD
and the repordng levels, respectively, from Selected Licensee
Commitments. Tabie 2.2-C shows the analysis schedule for each medium and
the type of analysis required. Indicator and control locations were
established for comparison purposes to distinguish radioactivity of station
origin from natural or other "man-made" environmental radioactivity. i'he
environmental monitoring program also verifies projected and anticipated
radionuclide concentrations in the environmert ard related exposures from
releases of radionuclides from McGuire Nuclear Station. This program
provides surveillance of all appropriate critical exposure pathways to man
and satisfies vital interests of the company, public, and state and federal
agencies concerned with the environment.

(]
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TABLE 2.1-A

McGuire Radiological Monitoring Program Sampling Locations

Code:
W-Weekiy
BW-BiWaekiy SM-Semimonthly
M-Monthly Q-Quarterly -
C-Controi SA-Semiannually adickeidine
Sampiing  Location Description e i
120 Site Boundary (0 4 mi NNE) w
1 P4 Site Boundary (0.5 mi NE) w
125 Site Boundary {0.4 mi SW) w
129 Discharge Canal Bridge {0 4 mi ENE) BW
129 Discharge Canal Entrance to Lake Norman (0 8 mi ENE) SA SA
130 Hwy 73 Bridge Downstream (0.6 mi SW) SA
" 131 Cowans Form Dam (0.7 mi W) BW
R - Charlotte Municipal Water Supply (11.2 mi SSE) 7 BwW
133 Cornelius (6.2 mi NE) w
134C East Lincoln Jr. High School (8.7 mi WNW) W
135C Piar® Marshall Intake Canal (12.0 mi N) BwW
136C Mooresville Municipal Water Supply (12.5 mi NNE; BwW
137C Pinnacie Access Area (12.0 mi N) SA SA
138 Henry Cook Dairy (2.75 mi ESE) SM
1 Wiliiam Cook Dairy (2.6 mi E) SM
140 Kiad Dairy-Cows (2 8 mi SSE) SM
141C Lynch Dairy-Cows (14.8 mi WNW) SM
142 Davidson Municipal Water Supply (75 mi NE} BwW
158 4-5 miie radius {5.0 mi NNE)
184 5 mile radius Gardens (2.5 mi ENE) M(a)
185 5 mile radius Gardens (49 mi N) - Special Interast Mia)
188 5 mile radius Gardens (28 mi N} — Special Interasi M{a)

(a} during harvest season



Table 2.1-B
MCGUIRE RADIOLOGICAL MONITORING PROGRAM SAMPLING LOCATIONS

(TLD LOCATIONS)

SAMPLING LOCATION DESCRIPTION®

SAMPLING LOCATION DESCRIPTION"

143
144
145
146
147
148
149
150
151
152
153
i54

155

156
189**
190**
157
158
159
160
161
162
163

SITE BOUNDARY
SITE BOUNDARY
SITE BOUNDARY
SITE BOUNDARY
SITE BOUNDARY
SITE BOUNDARY
SITE BOUNDARY
SITE BOUNDARY
SITE BOUNDARY
SITE BOUNDARY
SITE BOUNDARY
SITE BOUNDARY
SITE BOUNDARY
SITE BOUNDARY
SITE BOUNDARY

SITE BOUNDARY

4.5 MILE RADIUS
4-5 MILE RADIUS
4-5 MILE RADIUS
4-5 MILE RADIUS
4-5 MILE RADIUS
4-5 MILE RADIUS
4.5 MILE RADIUS

(0.3 MILES NW)
(0.4 MILES NNE)
{05 MILES NFE)
{05 MILES ENE)
(0.4 MILES £)
(0.5 MILES ESE)
(06 MILES 5&)
{05 MILES SE)
{04 MILES S;
{05 MILES S5W)
{05 MILES SW)
{05 MILES W)
{05 MILES WNW)
(05 MILES WNW)
{C 4 MILES SSE)
(05 MILES WSW)
(48 MILES N)

{4 4 MILES NNL)
(5.0 MILES NE)
(46 MILES ENE)
(47 MILES E)
(46 MILES ESE)
(5.0 MILES SE)

164
165
166
157
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
*83
186
187

4.5 MILE RADIUS
4.5 MILE RADIUS
4.5 MILE RADIUS
4.5 MILE RADIUS
4.5 MILE RADIUS
4.5 MILE RADIUS
4.5 MILE RADIUS
4-5 MILE RADIUS
4.5 MILE RADIUS
SPECIAL INTEREST
SPECIAL INTEREST
CONTROL

SPECIAL INTEREST
SPECIAL INTERESY
SPECIAL INTEREST
SPECIAL INTEREST
SPECIAL INTEREST
SPECIAL INTEREST
SPECIAL INTEREST
SPECIAL INTEREST
SPECIAL INTEREST
SPECIAL INTEREST

(45 MILES SSE)
{50 MILES S5)
{52 MILES SSW)
(48 MILES SW)
{47 MILES WSW)
(44 MILES W)
{45 MILES WNW)
(45 MILES NW)
5.2 MILES NNW)
(85 MILES NNW)
(8.7 MILES WNW)
(12.7 MILES WNW)
{110 MILES SW)
(86 MILES S}
(9.2 MILES SE)
{10 4 MILES ESE)

(115 MILES NNE)
(6.7 MILES NE)
(6.0 MILES NE)
(55 MILES 5)
(0.2 MILES NNW)
(0.3 MILES N)

Aill TLD samples are collected quarterly
These TLD's were added 12/91 as a rasult of GPS data {See Appendix &)
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Table 2.2-A

MAXIMUM VALUES FOR THE LOWER LIMITS OF DETECTION (LLD)

ANALYSIS VAR Mmo:sz:c e e MK e TATION  SEDIMENT
(pCim (pCim? (pCi/kg,wet) (ECVH {pCi/kg, wet) (pCi’kg, dry)
Gross beta 4 NA N.A NA NA NA
H-3 2000" NA NA NA NA NA.
Mn-54 15 NA 130 NA NA NA
Fe-59 30 NA 260 NA NA NA
Co-58, 60 15 NA 130 NA NA NA
Zn-65 30 NA. ' 260 N A NA NA
Zr-95 15 NA NA N A NA N A
Nb- 5 15 NA NA NA NA NA
1131 1 T xre NA 1 60 NA
Cs-134 15 5x10° 130 15 60 150
Cs-137 18 6x107 150 18 80 180
Ba-140 15 NA NA 15 NA NA
La-140 15 NA N & 15 NA NA

* it no drinky vater pathway exists, a value of 3000 pCi/l may be used



Tabie 2.2-B

REPORTING LEVELS FOR RADIOACTIVITY CONZENTRATIONS IN ENVIRONMENTAL SAMPLES

REPORTING LEVELS

AIRNOBN PARTICULATE BROAD LEAF
ANALYSIS v::cruﬁ;‘ OR GAS . pCf'lﬁH - (:c";’,:) VEGETATION
{pCi/m") Y (pCi/kg,wet)
H-3 2 x 1041} NA NA NA NA
Mn-54 1 x10° NA 3 x 1 NA NA
Fe-59 4 x 107 N.A 1 x 10° NA NA
5: Co- 58 1x10° N A 3 x 10* NA NA
Co-60 3x10° NA 1 x 10° NA NA
Zn-865 ax10’ NA 2 x 10" NA N A
Zr-Nb-95 4 x 10° NA NA NA N.A
1-131 2 1 NA 3 1 x10°
Cs-134 30 10 1 x 10° 60 1 x10°
Cs--137 50 20 2x 10’ 70 2 x10°
Ba-lLa-140 2 x 107 NA N.A 3 x 107 NA

(1) For drinking water samples. This is 40 CFR Part 141 value. If no drinking water pathway exists, a value of 3 x 10* pCi/i may be usad



Table 2.2-.C

McGuire Radiologicai Monitoring Program Analysis

Aralyses
samp’e Analyses Gamms Tritium Low Level Gross o
Medium Schedule isotopic : i-131 Beta
Radiciodine X
& Weekly
Particulates X i X
Direct Radiation Quarterty X
o
Biweekly X
Surface .
Water Monthiy Composite X
Quarterly Composite X
Biweekly i X
Drinking Monthly Composite X
Water Quarterty Composite X X
Shorsline
L Sedi 1 Semiannualty X
Ml Semimonthly X X
Fish Semiannually X
Broadleal »
X
Vegetation Semiannuaily
Foo Monthty X
Products {du/ing harvest season)




2.3 STATISTICAL AND CALCULATIONAL METHODOLOGY

2.3.1 ESTIMATION OF THE MEAN VALUE

There was one (1) basic statistical calculation performed on the raw data
resulting from the environmental sample analysis program. The calculation
involved the determination of the mean value for the indicator and the
control semples for each sample medium. The mean is & widely used
statistic. This value was used in the reduction of the data generated by the
sampling and analysis of the various media in the Environmental Monitoring
Program. The following equation was used to estimate the mesn:

N
Y x
¥ 23

N

Where:

X = estimate of the mean,
i = individual sample,

= total number of samples with a net activity (or concentration)
X; = net activity (or concentration) for sample i.

NOTE: "Net activity (or concentration)" is the activi*w (or
concentration) determined to be present in the samp'-. No
"Minimum Detectable Activity", "Lower Limit of Detection" , "Less
Than Level”, or negative activities or concentrations are
included in the calculation of the mean.

2.3.2 LOWER LEVEL OF DETECTION AND MINIMUM DETECTABLE ACTIVITY

The Lower Level of Detection (LLD) and Minimum Detectable Activity (MDA)
are used throughou® the Environmental Monitoring Program, both in the
Selected Licensee Commitments and in the implementation of the
specifications.

The LLD, as defined ia the Selected Licensee Commitments Manual is the
smallest concentration of radicactive material in a sample that will yield a net
count, above system background, that wili 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 decay of the sample between
sample collection and counting. The "required" LLD's for each sample
medium and selected radionuclides are given in the Technical Specifications .

The MDA may be thought of as an "actual" LLD for a particular sample
measurement remembering that the MDA is calculated using a sample

a
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background instead of a system background. In gamma spe._troscopy
analyses, the sample background may be elevated above the system
background due to the continuum produced by higher energy gammas from
other radionuclides (either man-made or naturally produced). The
continuum increases the smallest concentration of a particular radionuclide
that could be positively identified in the sample. Therefore, 10 insure that
the "required” LLD is not exceeded for any radionuclide in a sample
medium, the MDA is calculated based on the actual backgi und in the area
of the identifying gamma energy and is compared to the "required" LLD.
If the MDA exceeds the "required" LLD, the samgle is counted for a longer
time pericd so that the standard deviation of the sample background is
minimized. If the "required" LLD exceeds the MDA, then the analysis of the
sample meets tie requirements for the detection capability for environmental
sample analysis.

For "gross" counters (such as alpha/beta proportional counters and liquid
sointillation counters), the MDA is calculated using a batch background
count. This MDA is then compared to the "required" LLD. If the MDA
exceeds the "required" LLD, the sample is counted for a longer time period
so that the standard deviation of the batch background is minimized. If the
"required" LLD exceeds the MDA, then the analysis of the sample meets the
requirements for the detection capability for environmenta! sample analysis .

2.3.3 TREND IDENTIFICATION

One of the purposes of an environmental monitoring program is to determine
if there is a buildup of radionuclides in the environment due 1o the operation
of the nuclear station. Tnis is traditionally done by looking at histosical
data (including preoperational datc) and determining if a trond exists.
Trends, if they exist, may be either positive or negetive. Since nuclear
reactor operations dc not normally remove radioactivity from the
surrounding environment, & negative trend in a particular radionuclide's
concentration ir an envircnmental medium does not indicate that reactor
operations are removing radicactivity from the environment but that reactor
operations are not adding that radionuclide to the environment in quantities
exceeding the preoperational level and that the normal removal processes
(radioactive decay, deposition, resuspension, etc.) are influencing the
concentrution.

In some cases, visual inspecticn of tabular or graphical presentations of
data may be sufficient to determine if a trerd exists. In other cases, it may
uot be so obvious. Therefore, it is desirable to obtain a single numerice!l
value from the data which will permit a8 meaningful interpretation of the
relationship existing between the varietions in the data. If it 's assumed
that a linear relationship exists between the time after stestup 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 value that summerizes this comparison is known as the
correlation coefficient, This correlation coefficient, symbolized by "r", is
& determination of how closely the data fit a straight line and may be
calculated from the equation on (he next page:

2-11




NLXY-ZXIY
[(NZX2-(EX)NEP-(ED)

=
=
o
2

correlation coefficient for the data set of X and Y,
the year or point in time,

the radionuclide concentration associated with X4
number ol observations.

8 0w

Z "

The range of values as calculated by the correlation coefficient lies between
positive on (+1) and negative on (=1). The absolute value of the correlation
coefficient represents the probability of a *rend. Zero (0) represents no
indication of either a positive or negative trend. A positive (+) correlation
coefficient indicates an increasing trend, and conversely, a negative (=)
correlation coefficient indicates a decreasing trend. The ranges of a
correlation coefficient may be summarized as followine:

1> |r|>0.7 High to moderate probability of a trend.
0.7 2 ir{ > 0.3 Moderate to poor probability of a trend.
0.32 Ir{ 20 Poor to no probability of trend.

Identifying 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 radionuclice's release from the
nuclear plant will greatly affect the resulting environmental levels;
therefore, a knowledge of the release of a radionuclide from the nuclear
plant is necessary to comp'etely 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 nuclear plant or the sampling location, addition or
deletion of other sources of radioactive materials (such as the Cherncby!l
accident), etc.. Some of these factors may be obvious while others are
sometimes unknown to the plant personnel.

The recent change in the method of calculating the mean (using only net
positive results) will also affect the apparent trends.

Because of the above considerations, how trends are identified will depend
not only on the least squares regression method, but will include come
judgement by plant personne! on the factors affecting environmental levels.




2.3.4 TEST STATISTIC

In some cases, we would not expect to observe a buildup of radionuclides in
the environment, but instead would expect to see 8 measurable increase in
levels over a short duration. This is the case for direct radiation
measurements, where the radiation level is meusured over a finite period
and is dependent upon whether plant discharges were cccurring at that tire
or not. In this case, the correlation coefficient is not a sufficient indicator
of whether effluents are having an impact on the environment, since there
is no bicaccumulation. Another test is needed to give us a meaningful
interpretation of the data. If we assume that the naturally occurring
radiation levels around the plant are normally distributed and that the
effluents are not affecting the environment outside of this normal
distribution, then we can compare the values of two sets of measurements
taken at different times around the plant. One measurement can be taken
when we are certain no effect is occurring and one when an effect may be
occurring, to determine if they are statistically different from one another.

The statistic 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:

X - X,
¢ . 1 2
————
sp Jln, + ln,
Where:
Yl = the mean value of the first set of measurements
fz. = the mean value of the second set of measurements

Sp = the average standard deviation of the two sets of

measurements
" [
= V5
Where:
(n,-1)s, + (n,-1)s,
s =
’ n o+ n - 2
n, = the number of measurements in the first set
n, =  the rumber of measurements in the second set
2-13




The calculated value of the test statistic is then compared to expected
values of the test statistic tabulated based on the number 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 chosen to
give a 95% confidence level that a positive result is truly positive with only
a 5% probability that a positive result is truly negative. This confidence
level is chosen since it is consistent with the standard confidence levels
specified for similar measurements.

Due to the existence of naturally occurring differences in background
radiation leve's over time (as a result of solar cycies 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 process 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 the ratio for another year.

As with other environmental samples, outside factors may affect the results
observed and the resulting trends identified. Therefore, the significance
of trends will be based in part on judgment of plant personnel fumiliar with
the factors affecting environmental levels, as well as the statistical results.
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3.0

RADIOLOGICAL ENVIRONMENTAL
MONITORING PROGRAM MONITORING
PROGRAM - DISCUSSION,
INTERPRETATION AND TRENDING OF
RESULTS

The radionuclides with Selected Licensee Commitments reporting ievels in
the environmental media samples have been historically trended over a
twelve-year period from 1979 - 1991, Analyses from 1977 - 1978 have been
excluded since these results were much higher than the other preoperational
years due to outside influence such s weapons testing. Including these
results would have produced correlation coefficients and averages that were
not representative. The highest annual mean concentration of each Selected
Licensee Commitments radionuclide from the indicator and control locations
for each media “ype was used for the estimation of the mean value and
correlation coetdicient. The precporational analyses from 1981 were
combined with the operational analyses from the latter part of 1981 and
avearaged to give one concentratior for each radicnuclide for that year.
Howaver, when preoperational comparisuns were necessary, only the
preoperational report was used.

Thirteen annual mean< were used to determine trends and often the average
concentrations repurted were negsative. All negative valuee
(concentrations) were replaced with a zero to properiy represent
environmental conditions. Figures 3 through 6 provide a graphical
presentation of the an.ua' rmean concentrations for drinking water,
shoreline sediment, fish, and TLD data. Some of these figures show both
indicators and controls for significant radionuclides, while others show only
indicators for clarity purposes. These media were chosen for graphical
representation for special interest purposes or because they consistently
show detectable activity for a few radionuclides. In additior, the
percentages of Selected Licensee Commitments reporting levels were
calculated for each reportable radionuclide in each media type.

Only the radionuclides with Selected Licensee Commitments reporting levels
were historically trended and compared with the eleven-year average and
control levels. It is important to note that while historical trends are
helpful in determining radioactivity buildup, environmenta! radionuclide
levels could be affected without exhibiting increasing or decreasing trends.

No Selected Licensee Commitments reporting levels were exceeded in 1991
due to plant effluents.

Sample analysis reports (SAR'S) are included in Appendix E. On many of
these reports naturally ovcurring radionuclides (NOR) are listed. In most
cases the listed NOR's are Potassium-40 (K-40) and Beryllium-7 (Be=7).




3.1 AIRBORNE RADIOIODINES AND PARTICULATES

3.1.1 RADIOIODINES

In 1981, 261 radioiodine samples were analyzed, 209 at four indicator
locations and 52 at the control location.

The 1-131, Cs~134, and Cs-137 concentrations did not significantly diffar
from the twelve-year average, preoperational data, or control location levels
for the twelve-year period. The historical trends based on highest annual
mean for indicator and control locations for 1-131, Cs-134, and Cs-137
showed poor to no probability of increasing or decreasing trends as
illustreted in Table 3.1.1-A. Cs~137 activity which was present on the
cartridge but not on the particular filter, was determined to be inherent in
the charcoal and was not included for trending purposes (see page 5-1)

Table 3.1.1-B shows the percentages of environmental concentrations to the
Selected Licensee Commitments reporting levels for the indicators at the
locations with the highest annual mean for 1991.




1981 *

1982 *

1983 ¢

1984

1985

S VIILETINation §

Cs~134

Cs-137

4.17E-3

Indicator

6.27E-4

2.48E-3

201E-4

~1.15E-3

1.O4E-2

1.15E~3

4 85E-4

6.80E-4

|.S4E-3

243E-3

2.99E-4

2.27E-3

4 ORE-4

3.05F-4

9. 24E-4

Indicator

€.70E-3

6.16E-3

3.82E-3

4 49E-~3

Control

e
4 40E~2 1.47E-3 ]

4 53E-3
5.32E-3
2.29E-3
321E-3
3.39E-3

3.56E-3

* Radioiodines and Particulates analy’

gether.

NOTE: All negative values were replacad with "zerc's" {or calculational purposes.
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3.1. PARTICULATES

In 1991, 261 particulate samples were analyzed, 209 at the four indicator
locations anrd 52 at the control location.

The 1-131, Cs-134, and Cs~137 concentrations did not significantly differ from
the w :vesyesravirage, preoperations: data, and control location levels, The
hist. -.cal trende for the indicator and control locations with the highest annual
meati for 1131, Cs+134, and Cs~137 showed moderate to no probabilities of
increasing or decreasing trends as illustrated in Table 3.1.2-A.

Table 3.1.2~B shows the percentages of environmental concentrations to the
Selected Licensee Commitments reporting ievels for the indicator locations with
the highest annual mean for 1981. No activity was detected and therefore no
reporting levels were approached.

Table 3.1.2-B

Radionuchde Concentration Reporung Percentage
(pCi/m”") Levei(pCi/m’)

1-131 0.00ED 1.OOED 0.00%
Cs~134 0.00£0 1LOOEL 0.00%
Cs~137 0.00EQ 2.00E1 0.00%
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Table 3.1.2-A Concentration of Radionuclides in Airborne Particulates
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(Page 1 of 3)

Concentration (pCi/liter)

H-23 Mn-54 Fe-$9

Indicaior

Congol

1.50E2
2.05E2
1.7RE2
1.45E2
1.45E2
2.45E2
4.00E2
437E2
1.715E2
T.01E2
0.00E0

6.11E2

Indicator

Indicator

Control

S.96E~1
$.20E~1
1.13ED
-7 30E~]
793E-1
1.60E~1
~4.73E~1
-4 92E~1
0.00E0
0.00E0
0.00E0

0.00E0

Indicator

1. 14E0
5.62E~1
9.36E~1
1.71E~1
6.78E~1
8 ROE-]
3.39E~1
3.82E~]
4.20E0
0.00E0
0.00F

0.00E0

Control

2.01E0

~3.72E~1

433k~

6.26E~1

=260k~

- 2.57E~1

6,16E~1

1 4E-2

0.00E0

0.00ED

0.00E0

0.00ED

134E2

2.67E-]

8.25E~1

{1.00EO

0.00E0

0.00E0

0.30

.69

.18

NOTE: All negative values were replaced with "zero's"” for calculational purposes.




L ——

eSS
Concentration (pCu/liter) I

Co-60

Year

Zn-65

Nb-95

2.56E-
~7 44E-]
1.29E0

9.43E-]
-2 48E0
1.29E-]
-7.20E-2
7.25E-2
0.00E0

1.00E0

0.00E0

0.00E0

Indicator

2.52E0*
1.71E0*
2.30E0
1.3SE0
-3 99E~
747E~1
932E-1
9RTE-]
5.30E0
0.00E0
0.00E0

0.00E0

Control

~3.74E-2*
6.52E~1*
1.47E0
1.42E0
2.32E-)
1.91E~1]
4.63E-~1
1.06E0
0.00E0
0.00E0
0.00E0

0.00E0

21958 ]

2.52EB0°

1. 7T1EO*

2A2E0

~3.74E-~2*

6.52E~1*

| 81EO

2.02E0

1.OSEO
- 1L.O6ED
5.70E~1
~4 43E-1
7.10E0
0.00E0
0.00E0

0.00E0

2.24E-]

1.32E0

4.57E~]

1.O9EO

0.00E0

0.00ED

0.00E0

* Nb-95 and Zr 95 analyzed as Nb/Zr-95

NOTE:

All negative values were replaced with "zero's" for calculational purposes.




Concentration (pCi/liter)

Cs-134 Cs-137 Ba/La-140

Indicator Indicator Control Inclicator Control

4 95E0 6.97E~1 «1L.MED 2.55E0 2.86E-1 1.62E0

1980 7.39E-1 8.96E~1 «15E~]1 | -6.24E-] @ S53E-1 1.73E0 BS3F-2 2.06E~ |

1981 1.83E0 1.OSEO « 46ED 4.77E~1 1.13E0 1.16E0 1.OSED ~8.20E~)

1982 2.45E0 1.79E-2 S.38E-] 2.64E0 LLOSEO 3. 50E0 B.28E-1 ~6.73E~1

1983 4 34k~ ~5.57B~1 6.29E~1 1.54E0 B91E-] 531E-1 4 26E-1 1.13E0

1984 9.46E-2* | -86SE-2* | 6.16E-] ~2.01E~1 2.80E0 6.07E~1 1.16E0 ~7.66E~1
1985 | <1.B4E~1* | ~1.27E-1* 1.OOED 5.55E-1 14360 ~1.79E~1 S.15E-1
1986 J.OTE~2* | 5.63E-2¢ 8.18E-1 ~1.45E-2 2.58E-1 2.B3E-] 7.53E~1
1987 4,106~ 0.00E0 0.00E0 5.90E0 4.20E0 2.80E0 0.00E0
1988 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0
1989 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0

1990 0.00E0 0.00E0 0.00E0 N.00ED 0.00E0 0.00ED 0.00E0

12 Yr.
Avg. 8.77E~1 2.31E-~1 4225 9.26E~] 1.27E0 9.08E~1 5.40E~1]

1991 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0

~0.39 ~{).39 ~H.N

~0.72

® 1-131/LL analysis data used.

NOTIZ: All negative values were replaced with "zero's" for calculational purp(;;sas.
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3.3 SURFACE WATER

In 1991, 39 surface water samples were analyzed for 1-131/LL, 26 at the
two indicator locations and 13 at the control location. Analyses for H-3
were performed on 12 samples, eight at indicator locations and four at
the ‘ontrol location. Thirty-nine samples were analyzed for all other
radionuclides with Selected Licensee Commitments reporting levels, 26
at indicator locations and 13 at the control location. All Selected
Licensee Commitments radionuclides except H-3 showea zero ranges
indicating that no other detectable activity was measured. All
radionuclides, except H-3, were not significantly different from
preoperational data and the control location levels. All radionuclides did
not differ significantly from the twelve-year average.

There is & moderate to poor probability of an increasing trend for H-3
indicator. There is a high to moderate probability of a decreasing trend
for Co-58 (indicator), Co-60 (control) and 1-131 (indicator). The 1991
concentration of H-3 resulted in 3.77% of the Selected Licensee
Comr.itments reporting levels. All other radionuclide indicators and
controle exhibited noderate 1o no probability of increasing or decreasing
trends. Table 3.3-4 illustrates these trends.

a-11




Table 3.3-B shovs the percentages of environmental concentrations to the Selected
Licensee Commitments reporting levels for the indicators at the location with the highest
annual mean for 1891 .

Table 3.3-8

Radionuchide Concentration (pCi/1)

1.53E2

Percentage

Reporting Level (pC'yl)

3.77%

2.00E4

1.00E3 0.00%

0.00EQ

0.00E0 4.00E2 0.00%
Co-58 0.0GEO 1.OOE3 0.00%
Co-60 0.00E0 3.00E2 0.00%
Zn-h5 0.00E0 3J.00E2 0.00%
Nb-05§ 0.00E0 4.00E2 0.00%
- <95 0.00E0 4 00E2 0.00%
I-131.L 0.00E0 2.00E0 0.00%
Cs~134 0.00E0 3.00E1 0.00%
Cs-137 0.00E0 S.00E] 0.00%
Ba/La-140 0.00ED 2.0GE2 0.0%
-—L——-a————-—i————————

'
'
‘
'
'
:
)
]
'
b
d
'
]
‘
;
:
:
'
:
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Concentratuon (pCiliter)

Mn- 54

Fe-59

Co-S8

Control

Inchicator

* No sample analyzed.

2.55E0 1 4TED 1. 90E-~1
9.48E-] 1.17E0 -5 16E~2
3.40E0 9.74E-] -1.35E~1
-3 90E-2 1.63E~1 5.10E~1
~7.08E~1 6.14E~1 5.08E~2
9.15E~1 3.30E~i 4.24E~]
7.33E2 ’ 1OIEQ -4 75E~] 3191E-1 1L.O4ED 761E~1 1.65E~1
2.33E3 6.13E2 5.13E-1 197E-1 ~1.67E-1 4.36k-2 -295k~3 | 331E-1
9.20E2 7.70E2 0.00E0 0.00E0 1.10E1 0.00E0 0.00EC 0.00E0
9 40E2 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0 0.00ED 0.00E0
8.22E2 0.00ED 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0
6.77E2 0.00E0 0.00E0 0.00EC 0.00E0 0.00E0 0.00E0 0.00E0
6.93E2 2.22E2 47151 2.16E~i 1.59E0 741E~] 4.57E~1 1.39E~1 ]
1532 0.0080 0.00E0 | 0.00E0 0.00EC C.00E0 0.00E0 0.0JE0 ]
i
0.49 -{.16 .61 -0.53 ~0.06 .67 ~0.85 ~0.34

NOTE: Al negative values were replaced with "zero's" for calculational purposes.
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Table 3.3-A_Concentration of Radiony

(Page 2 01 3)
Concentration (pCi/liter)
Zn-65 Nb-0§
Inchicator Inclicator Control Control
~2.53E~1* | 5.77E-1°

1980 1.36E0 1.12E0 7.70E~1 1.80EO LOOEO* | <2.54E-]* 1.00EO* ~2.54E~1*
1981 247E~1 1.54E0 62981 6.93E-1 ~292E~1 3.50E-2 1.98ED 9ME-1
1082 1.14E0 6.02E~1 €.28E-1 -3.93E-] 2.16E0 KB9E-~1 2.23E0 8 O2E-~]
1983 1.66E0 201E0 ~1.20E0 4.71E-~1 3.22E~1 1.15E0 3.27E-2 1.41E0
1984 1 47E0 3.3BE~1 ~9 19E~2 S91E-1 B.SVE~I 2.66E-2 1.67E0 -1 45E~1
1985 1.86E-1 997E-1 1.22E0 ~243E-2 | o.10E-1 4.17E-1 1.16E0 1.74E0
19%6 ~1.36L~1 2.24E~2 ~1.24E0 ~1.65E0 1.OSEQ 1.19ED 1.33ED -3 91E~1
1987 5.208n 0.0080 0.00EN 0.0080 4.50E0 0.00E0 1.20E1 0.00E0
198% 0.00ED 0.00E0 2.70E0 0.00F0 0.00E0 0.00E0 0.00E0 0.00E0
1989 0.00E9 N.00E0 0.00E0 0.00e0 0.00E0 0.00E0 0.00E0 0.00E0
1990 0.00E0 0.00=0 0.00E0 0.00ED 0.00E0 0.00E0 0.00E0 0.00E0
12 Yr.

Avg. 1.16E0 7.69E-] S.15E~1 2.96E~1 8.75E~1 3STE-] 1.78E0 4.60E-1
1991 9.00E0 0.00E0 0.00EQ 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0
Corr.,

Coef ~029 ~0.81

R

* Nb-85 and Zr-95 analyzed as Nb/Zr-9%

NOTE: Ail negative values were replaced with "zero's" for calculational purposes.
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3-15

k

¥

L

l Concentration (pCiter)

' Year 1131 Gl | el | Bake-ld

Indscator | Control Indicator Control Indicator | Control Inducator Control

. 1879 2.66E0 ~-8.27E-1 | -3.62E-1 | ~1.O0E~1 2.63E0 -2.21E~1 2.26E-1 ~4.25E~1

' 1980 1L.13EO 1.20E0 ~2.60E~1 | ~998E-1 1.97E0 1.27E0 9.70E~1 =3 20E~
1981 2.32E0 ~6.85E~1 2.10E~2 | BRE-1 1.05E0 2 ¢80 6.98E-1 R.66E~1

' 1962 «3.11E-1 | <0 19E~1 -5 68E-1 8.34E-1 1.23E-1 1.65E0 4 30E~1 -4 11E~1
1983 1.8SED 2.88E0 7.87E~1 2.50E~1 843E-1 2.39E-1 1.38E0 2.89E~1

' 1984 J.02E-2¢ 1.S8E~i* 7.36E~1 1.70E0 9. 46F-1 3.30E-2 ~2.84F~1| -6 81E-3

' 985 | ~8.69E-2% | -790E-2* | 17280 | 12580 | 12380 | 326B-1 | 37961 ! 453E-1
1986 B.94E-2* | 2.13E-2¢ 7.54E-1 1.13E~1] S61E~1 1.97E~1 8.72E~1 B.29E~1

' 1687 0.00E0 0.00F0 4 40E0 0.00E0 4.70E0 0.0CED 0.00E0 0.00E0
1988 0.00E0 0.00E0 0.00ED 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0

. 1989 0.00ED 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0 0 00EO

' 19%0 0.00E0 0.00E0 0.00E0 0.00E0 0.00E0 0.00ED 0.00E0 0.00E0
12 Yr.

'- Avg. 6.77E~1 3.55E~1 7.02E~1 361E~1 1.17E0 S.14E~] 4.13E~1 2.03E-]
1991 0.00E0 0.00E0 0.00EQ 0.00ED 0.00ED 0.00E0 0.00E0 0.00E0

V=
Coef ~0,73 031 0.12 =0.20 ~0.36 ~0.58 ~0.56 ~0.21

i

l ¢ 1-131/LL analysis data used.

.L NOTE: All negative values were replaced with "zero's" for calculational purposes.
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S, 2.
Concentration (pCy/liter)
Yeas 1-131 Cs-134 Cs~137 Ba/l.a-140
Indicator Control Inchicator | Control Inchicator Control Inchicator Control
1979 6.87E-3 6. 13E-2 | -7.058E~| 7.63E~1 JA48EI 6.04ED 0.00E0 6. 15E~1
1980 1.06E0 1.22E~2 «794E-2 | -6.12E~1 .72k} 4.13E0 1.29E0 1.33E-1
1981 ~3.70E-3 | ~654E-2 1.37TEO -2 88E~| 2.4E) 41550 3 77E~] ~71.95E~2
1982 ~3.22E-2 | -B49E-2 9.44E-1 ~4.38E-2 1.21E1 S.20E0 231E~1 -4 11E~]
1983 1.23E-2 | -4.57E-2 1.26E0 1.55E0 2.02E1 2.82E0 4.44E-1 2.35E~1
1984 1.78E-2 ~4.30E~2 1.OREO 1 .BOEOD | 48E1 2.56E0 4.79E~1 1 43E-1]
198S 200E-2 | ~580E-2 | 9.32E-i 1. 9E-~-] 1.42E] 2.72E0 5.78E~1 5.97E-1
1986 8.30E-1 7.55E-1 2.36E0 9.38E~1 3.74E0 3 45E0 2.95E~1 1.ORE-1
1987 4 BOE-| 0.00E0 $.10E0 3.60E0 5.20E0 8. 60E0 0.00E0 4 40E0
1988 0.00E0 0.00E0 0.00E0 0.00E0 3.40E0 2.90E0 0.00E0 0.00E0
1989 0.00E0 0.00E0 0.00E0 0.00E0 6.00E0 5.60E0 0.00E0 0.00E0
1990 0.00E0 0.00E0 0.00E0 0.00E0 5.30E0 2.60E0 0.00E0 0.00E0
12 Yr.
Avg. 2.02E~1 6.56E-2 1.0SE0 7.38E~1 1.23E1 4.23E0 3.08E~1 4.68E-1
1991 0.00E0 0.00E0 0.00ED 0.00E0 0.00ED 0.00EC 0.00E0 0.00E0
Corr.
Coef (.21 0.06 0.01 -0.03 ~0.90 -0.33 -0 .56 014
NOTE: All negative values *“~re replaced with "zero's" for ~alculational purposes.

i
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3.5 BROADLEAF VEGETATION

In 1881, 48 broadleaf vegetation samples were analyed, 36 at the three indicator
locations and 12 at the control locations. The 1986 data is higher than the other
years due to the Chernobyl accident.

All Selected Licensee Commitments radionuclides except Cs-137 showed zero
ranges indicating that no detectable activity was measured. Only one of 36
samples taken indicated Cs-137 activity.

The correlation coefficients for the location with the highest annual mean
indicated a moderate to poor probability of an increasing trend for Cs-137
indicator and control. However, this concentration resulted in only 1.85% of
the Selected Licensee Commitments reporting level. Since there were anomalous
results in 1984 for Cs-134 and Cs-137, new concentrations for these
radionuclides were calculated using the location with the highest annual mean
excluding these anomalies. The remaining radionuclide indicators and controls
exhibited poor to no probabilities of increasing or decreasing trends. These
trends are illustrated in Table 3.5-A.

Table 3.5-B shows the percentage of environmental concentrations to the
Selected Licensee Commitments reporting levels for the indicators at the
locations with the highest annual mean for 1991,

D R G e EO OGS O GR WS SN SR e W e S W R W
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Concentration (pCU/kg-wet)

YEAR 1-13i Cs~134 Cs-137
Indicator Control Indicator Control Indicator | Control
190 -5.!\'25(3 7.30E~1 ~1.00E] ~-1.06E| 2.19E1] 1.93E]
1980 1910) 6.15E0 -2 59E0 -1.25E1| 2.30E1 1.92E1
198! -1 R7EO 3.16E0 1.24E1 5 96ED 3.04E1 2.02El
1082 1 A1EL 6.59E0 1.50E1 -6 31E~1 2 46E1 1.22E1
1983 1.13E] 7.19ED 4. 13E0 1.24E0 9.07E0 7.85E0
1084 6.06E0 S 99ED R.46E0 2.80EO 1.02EI 1.0SE]
1985 S.67B0 7.98E~1 9.77E0 1.66E ] 8.0SE0 2.37E-2
1986 285El 1.76E1 2.53El 207E1 4.03E1 1.27El
1987 0.00E0 1.10E1 1.70E1 2.50E1 2.20E1 1.70E1
198K 0.00E0 0.00E0 0.00E0 0.00E0 190E] 3.40E)
1989 0.00E0 0.00E0 0.00E0 0.00ED 9.60E1 0.00E0
1990 0.00ED 0.00E0 0.00E0 0.00E0 4.00EI 0.00k0
i2 YEAR AVERAGE T.06E0 4 93ED 7.67E0 6.03E0 31.04E1 1.27El
199] 0.00E0 0.00E0 0.00E0 0.00EQ0 3.30E. 0.00E0
CORRELATION
COEFFICIENT ~0.32 ~0.19 =0.13 0.10 0.48 ~0.43

NOTE: Ali negative values were replaced with "zerc's" for calculational purposes.




| Radionu:hide Concentration Keporting Percentage
(pCkg) Level(pCikg) '

3.6 SHORELINE SEDIMENT

In 1991, six shoreline sediment samples were analyzed, four from two
indicator locations and two at the control location.

The currelation coefficient for the location with the highest annual mean
indicated a moderate to poor probability of an increasing trend for Cs-
137 indicator. However, the Cs-137 concentration only corresponds to
a small percentage of the Selected Licensee Commitments reporting level
as shown in Table 3.6-B. Cs-134 indicator and control and Cs~137
control exhibited poor to no probability of an increasing or decreasing
trend. These trends are illustrated in Table 3.6-A and Figure 4.

Table 3.6-B

Cs-1144 0.00ED 3.00E3 0.00%

FIGURE 4

CONCENTRATION OF RADIONUCLIDES IN
SHORELINE SEDIMENT

pClkg-wet
wo *

200 +
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Concentration (pCikg—~dry)

Year Cs-134 Cs~137
Indicator Control Indicator Control
1979 0.00E0 1.20E1 1.20El -1 77E]
1980 -3.53E0 -1.85E1 1.44E) 6.88E 1
1981 397E1 6.08E0 1.36E1 1.65E0
1982 167E] 461E] 4 40E1 2.13E]
19K3 7.65E1 2.78E1 KOZE] 31.28E1
1984 3,34E) 1.32E1 9.13E]1 365E]
1983 242E) 1.03E) 1.61E2 1.70E.
1986 6.35E1 3.67E1 1 53E2 1.95E1
1987 4 20E1 2.40E1 1.65E2 0.00F0
1988 9.10E0 0.00ED 2.66E2 1.70£1
1989 S30EI 0.00E0 6.50E1 1.40E1
1990 0.00E0 (.00EO 6.10E1 2.10E1
12 Year Average 3.45E1 1.47E1 9.53E1 2.00%) I
199] 0.00E0 0.00E0 1.O3E2 0.00EC J
-0,14 ~0.30 0.53
NOTE: All negative values were replaced with "zero's" for calculational purposes.

l
|
|
|
r
I
l
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3.7 FISH

in 1991, 12 fish samples were anlyzed, six at the indicator locations and
six &t the control loration. All Selected Licensee Commitments
radionuclides except Mn-.* Co-58, Co-60, Cs~134, and Cs~-137 showed
zero ranges indicating no detectable activity was measured. The
redionuclides named above were not significantly different from the
twelve-year average, preoperational data, and control location levels.
In addition, these concentrations only correspond to small percentages
o1 the Selected Licensee Commitments reporting levels as shown in Table
3.7-B. The correlation coefficients for the location with the highest
annual mean indicated a moderate to poor probability of an increasing
trend for the indicator concentrations of Mn-54, Co~58, Co-60, Cs~134,
and Cs~137 and a high to moderate probability of A decreasing trend for
the control concentration of Fe-59. All other radionuclide indicators and
controls exhibited moderate to no probability of increasing or decreasing
trends. These trends are illustrated in Table 3.7-A and Figure 5.

Reporting Level (nCikg)

3.00E4
1.OCE4
3.00E4

1.00E4

2.00E4

1.00E3

2.00E3

O S M OB mE U D GR M NUE Sh o5 Wy G UE S B G o
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 (Page 1 012)

Concentrat.on (pCi/kg-wet)

Mn-5¢ Fe~-%9 Co-5% Co-60 J

Indicavor Cratrol Indicator | Control Indicator Control Indicator Control .l
J

1979 - 0.00F < | » | 3.71El * -2.78E-1 o 9.86E0D
1980 ~1.97El 1.14E) =] 95EL -+.T4El 8.36E0 8.6UE(" ~2.25€1 1.14E!
1981 ~2.7T1E0 2.74F0 3.70E0 2 97E1 -2.98E0 4 25E0 -2.65E0 -2.36E0
1982 ~-3.83E0 ) .28E1 0.00E0 R4TEl 8.16E0 2.65E0 ~4.34E~1 2.95ED
1983 «2.60E0 -1.84E0 -8.68E) 8.28E0 2.60E1 ~-5.31E0 L11E] 2.42E0
1984 361ED 38T -1.23E1 2.21El 1.45E2 4.15E0 2.82E1 2.83E0
1985 2.53E-1 ~1.75E0 4.25E0 4 49E0 7.19E0 1.32E1 1.72E1 1.55E
19%6 1.03E0 -191E0 -1.21E0 3.77E0 317 ~1.79E0 2.96E1 5.13E0
1987 0.0080 0 00EG 0.00ED 0.00E0 2.71E2 0.00E0 1.25E2 0.00E0

1988 1.20E1 0.00E0 0.00E0 ] 0.00E0 7.70E] 0.00E0 0.00E0 0.00E0

1989 9.00E1 5.40E0 0.00Bw 0.00E0 4.05E2 0.00E0 2.99E2 0.00E0

1990 0.00E0 0.00E0 0.00E0 0.00E0 5.60E1 0.00E0 4.10E] 0.00E0

Avg. 9.72E0 3.02EV 7.23E~) 1.98E1 S 41E!1 2.74E0 S.01El 4.17E0

1991 6.20E0 0.00£0 0.00E0 0.00E0 1.40E1 0.00E0 6.50E1 0.00E0

-0.42

* No sample analyzed

NOTE: All negative values were replaced wih "zero's” for calculational purposes.
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® No sample analyzed.

Concentratics (pCy/kg-wet) _T

YEAR Zn—65 Cs=134 Cs=137
_‘ludic.alot Control Inclicator Control Indicator Control
1979 » 1.73E0 ‘ ~4.17E0 . 2.20E1
1980 -3 22E1 -2.26E] ~-2.70E1 ~2.30E0 -4.13E0 8.07ED
1981 * H2E0 | 1.16ED -1 99ED 9.09ED 1.80E] 2.77E1
1982 ~1.39E| 9.2 B0 8.22E-, 1.57E~] 269E1 9.52E0
1983 ~1.07ED 4 B6E0 -1.32E0 -2.57B0 6.03E1 2.08E!
1984 -2 87E0 ~3.26E0 111El ~7.0E~] 4.38E1 8. 18E0
1985 -2.55E0 3.17E0 ~1.56E0 5.22E0 1.R6E] 1. 48E1
1986 ~8.09E0 -1 A0E| 1.67E| | S6ED 149E] 8.64E0
1987 0.00E0 0.0080 2.60E] 0.00E0 5.10E1 290E1
1988 0.00E0 0.00ED 2.7E1 0.00E0 160E1 2.30E1
1989 0.00E0 0.00E0 1.10E1 0.00E0 3SJE] 1.50E1
1990 0.00E0 0.00B0 0.00E0 0.00E0 3 30E) 1 60E]
12 Year Average 4.20E~1 9.10E~1 1.02E1 1.35E0 3.25E1 1.74E1
1991 0.00E0 0.00E0 5 .90E0 0.00E0 260E] 0.00E0
~0.28 0.47 ~0.16

NOTE: All negative values were replaced with "zero's" for calculational purposes.




FIGURE 5
CONCENTRATION OF CO-60
pCikg-wet IN FISH
5% REPORTING LEVEL
300
200
100
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3.8 DIRECT GAMMA RADIATICN

In 1991, 170 TLD's were analyzed, 186 at indicator locations and four at
the controi location. The 1991 exposure rate at the indicator location
with the highest annual mean did not significantly differ from the
preoperational data or twelve-year average. Table 3.8-A and Figure 6
illustrate this summary .

Exposure (mrem/yr)
Indicator Control
1979 ! 8.76E1 8.32E1
1980 1.16E2 1.05E2
1981 1.45E2 1.0SE2
1982 1.36E2 1.10E2
1983 1.7SE2 1.30E2 |
1984 1.20E2 9.02E1l
1985 1.52E2 1.2782
1986 1 40E2 1.10E2
1987 1.43E2 1.23E2
1988 1.0BE2 5.4BEI
1989 9.77E1 7.55E1
1990 8.30E1 6.23E1
12 Year Average 1.24E2 S.67E1
1991 9.60E1

NOTE: The expected background for North Carvolina is 120 mrem per year
from FSAR 11.6.1.
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FIGURE 6

TLD EXPOSURE
mR/yr FROM DIRECT RADIATION

200

™
~

1979 1980 1981 1982 1960 1504 1085 1956 1987 1988 1988 1990 1991
Year

=@~ TLD Indicator == TLD Control

The test statistic, or t-test, was used to compare the TLD measurements during
preoperation to thnhse taken during 1991. In this case, ratios 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 plan:
operations, the hypothesis was used that a significant change in the ratio from
one year to another would be indicative of an environmental effect or some
other phenomena requiring investigation. A statistically significant change in
the ratio was determined by comparing the calculated t-value to the exrected
values of the test statistic based on the numbzr of measurements and the
desired accuracy of the results.

The value of the t-statistic was calculated by ~omparing preoperational results
to 1981. As shown in Table 3.8-B, the t-value was -0.502. This compared well
to the expected value of ¢ 2.056, based on 26 degrees of freedom at the 95%
confidence level (x = 0.025, n = 28). Therefore, it can be concluded that the
dose rates around McGuire during 1991 did not differ significautly from those
measured during preoperation.

Yable 3.5-8
Comparison of Inner Ring/Outer Ring TLD Results
1991 (mo/hr) Preop (mrhr) |
Inner Ring 51.42 7914
Quter Ring 5591 88.16
Ratio 094 0.91
Variance 0.03 0.02
t-value -0502
t-table -2.056
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3.9 FOOD PRODUCTS

In 1991, 17 food products (crops) samples were analyzed, all at the -
indicator location. No control site was available for food products in
1991. All Selected Licensee Commitments radionuclides exhibited a zero
range indicating no measusabie activity present, ‘

The 1-131, Cs-137, and Cs-134 concentrations did not significantly
differ from the twelve-year a\erage and preoperational data. Ali of the
radionuclides exhibited moderate to no probability of & decreasing trend.
No control sites were available for 1984 through 1991; therefore, a
representative correlation coefficient could not be calculated for the
control data. Table 3.9~A illustrates this summary.

Table 3.9-B shows the percentages of environmentul concentrations to
the Selected Licensee Commitments reporting levels for the indicators at
the location with the highest annual mean for 1991. No activity was
det~cted and therefore no reporting levels were approached .

Reporting - evel (pCikg)

i
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* Broadleaf vegetation samples used for food products media.

** No control site available.

--= Insufficient data to calculate a representative correlation coefficient.

NOTE: All negative values were replaced with "zero's" for calculational purposes.

Concentration (pCikg-wet)
1-131 Cs~134 Cs=137 N
Incicaton Control Indicator Control Indicator Control
1979+ ~5.82E0 7.30E~1 ~1.00E] -~ 1.O6E 1 2.19E1 1.93E1
1980 L91E] 6.15E0 ~2.59E0 ~1.25E1 2.3UE1 1.92E]
1981 ~-1.87E0 3.16E0 1.24E) 5. 96ED 1MEI 2.02E1
1982¢ 141E] 6.59E0 1.50E] ~631E~1 246K 1.22E1
1983* 1.13EI 7.19E0 4.13E0 1.24E0 9.0780 7.85E0
1984 ~5.08E~1 . 449E-] »e R.45E0 ¢
1985 1.02E-~1 i ~2 48E0 s 7.99E0 e
1986 1.52E] .- 1.74E0 ae 2.18E1 ee
1987 0.00E0 i 0.00E0 e 2.90E1 e
198K 0.00E0 . 0.00E0 e G.00E0 "8
19%9 0.00E0 el 0.00EC "9 0.00E0 e
1990 0.00E0 o 0.00E0 . 0.00E0 e
12 YEAR AVERAGE 4 9RED 4.76E0 2.81E0 1. 44E0 1.47E] 1.58E] l
1991 0.00ED ot 0.00E0 .8 0.00E0 . I
CORRELATION
“EFFICIENT ~0.42 —_ -0 43 _— =0.70 —

S R O G En TR S R ST AR - O AR W T S S -
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3.10 LAND USE CENSUS

The land use census was compleiad June 24, 1991 and the results are
shown in Table 3.10. The 1991 census revealed two new irrigated
gardens at 2.8 miles N and 2.6 miles NNE. Due to size a* 1 number of
crop classes, the Austin garden (2.8 miles N) was added to the sampling
program as location 188, The census also revealed a location v .ere
sampling is required (goat milk at 2.6 miles East), but was not added to
the program since the milk is not used for human consumption.
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Tabl2 3.10 Land Use Census Results

Page 1 of 2

SECTOR DISTANCE
N Nearest Resigence 27 miles
Nearest Meat Animal None in 5 miles
Nearest Garden 28 niles
Nearest Cow None in § miles
Nearest Goat None in 5§ miles
NNE Nearest Residence 1.5 miles
Neares! Meat Animal None in 5 miles
Nearest Garden 2 6 miles
Neares! Cow None in § miles
Nearest Goat None in 5 mik 3
NE Nearest Residence 2.0 miles
Neares! Meat Animal None in 5 miles
Nearest Garden 2.2 miles
Nearest Cow None in § miles
Nearest Goat None in 5 miles
ENE Nearest Residencs 0.7 miles
Neares! Meat Animal 4.0 miles
Nearest Garden 2.4 miles
Nearest Cow 3.6 miles
Nearest Goat None in 5 miles
E Nearest Residence 0.5 miles
Nearest Meat Animal 4.0 miles
Neares! Garden C.75 miles
Nearest Cow 2.6 miles
Nearest Goat 2.6 miles
ESE Nearest Residence 0.5 miles
Nearest Meat Animal None in 5 miles
Nearest Garden 0.8 miles
Nearest Cow 2.8 miles
Nearest Goat None In § miles
SE Neares! Residence 0.8 miles
Nearest Meat Animal 3.5 miles
Nearest Garden 3.4 miies
Nearest Cow None in § miies
Nearest Goat None in 5 miles
SSE Nearest Residence 0.9 miles
Nearesi Meat Animal 2.7 miles
Nearest Garden 1.8 miles
Nearest Cow 2.8 miles
Nearest Goat None in 5 miles
S Nearest Residence 1.3 miles
Nearest Meat Animal None in § miles
Nearest Garden 1.2 miles
Nearest Cow None in 5 miles
Nearest Goat Nrag in 5 miles
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]
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| WNW Neares! Residence 1.1 miles
| Nearest Meat Anima None in § miles
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|
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{
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! et §
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| y .
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! g e - -
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EVALUATION OF DOSE FROM
ENVIRONMENTAL MEASUREMENTS
VERSUS ESTIMATED DOSE FROM
RELEASES

4.1 DOSE FROM ENVIRONMENTAL MEASUREMENTS




GASEOUS RELEASES

4.3 COMPARISON OF DOSES

4.4 PATHWAY DOSE CALCULATIONS
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T M Sl S, i e 0 S a1 e T = ey T e T % SRR
Dose from Drinking Water Pathway for 1991 Data {
Maximum Exposed Adult |
Usage (intake rate) = 730 (Hyn) ;
Highest Anniual Mean Concentration |
o
ingaetion Dose Factor .
imrem per pCi ingested) Indicator  Water Dose (mremsyr) 5
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Co-80  NODATA 2 14E-0 472608 NODATA NOOUATA NODATA 402605  ALL 0 000E«00 0O00E«00 000E«00 000E«00 000E«00 ©00E+00 O DOE00 i
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Dose from Food Products (Crops) Pathway for 1991 Data !
Maximum Exposed Adult |
Ussge (intaks rate) = 520 kgh |
Highest Annual Mean Conceniration ;
s
ingagtion Dose Factos i
imrem per pCi ingested) Indicator Food Dome (mremyr) !
Fadoeuctide Bone Uver T Body Thyrold  Kidnes Lung  Gi-LL) Location (pCikg) Bowe Liver T Body Thyroid Kidney Lung  Gi-L1t ;
M 84 NODATA 457E-08 872F-07 NODATA 130508 NODATA 1 40E-05 ALL 0 CODE+DC D O0CE+00 0006400 € 00v«D0 © OOF+00 O 00F+00 0 00F +00 lw
ey Co-58 NO DATA 74SE-07 147E-08 NODATA NODATA NODATA 1 SIE-05 ALL 0 OO00E«DO DO00E«D0 0O00EOC 000E00 00G0EH) o BOEA00 © 00F+00 !'
Fo-58 434E-08 102E-05 391E-08 NODATA NODATA 265E-08 3 40F-05 ALL 0 S00E«00 O00E+00 000E«00 000FE«00 0 00E<00 0 OOE«00 0 00F w0 :
Co-80 NODATA 214E-08 472608 NODATE NODATA NODATA &02E-05 ALL 0O DO0E+D0 0O00FE«D0 O0O00E+00 0 O00E+00 0 00F+00 9 00C400 0 O0E «00 I
In-08 ABME-08 154505 GOBE-O8 NODAIA 103E-05 NODATA 9 706-08 ALL 0 000E«00 0O00E+00 ©O00E«00 000C«00 0 O0FE+D0 C00E«D0 © DOF +O0 |
Nh-95 822600 248E-08 186500 NODATA 242E-00 NODATA 2 10805 ALL 0 COCE+00 OO00E+00 0O00E+00 0 00FE+D0 0 D0E«D0 O DOE+00 0 00F +00 )
2195 SO4E-O8 975600 B80E 08 NMNODATA 183708 NODATA 300605 ALL 0 CO0E«00 COOE+00 000E«00 ©OGE+00 000E+00 0 00F 00 € J0E 00 |
131 418E-0€ SOSE-O06 3I41E-08 195E-03 102605 NODATA 157608 AL 0 0O00ED0 D O00F«00 0O00E40C 000E«D0 00HE400 0 00F+00 © DO «00
Cs-134 B22E-05 148E-04 121504 NODATA 479E-05 15905 2 506-08 ALL O 0O0OE«00 OO00FE«00 QO00E+00 J00F«D0 0 O00Es00 O O0E+D0 © 00E D0 r
Ce-137 TOTE-DS 100E-04 7 14E 05 NODATA 370E-05 123E-05 2 116-08 ALt 0 DO00E«D0 OO00E+00 0QO00E+00 0O00E00 0 O00E«00 0 00E«00 © 00E +00 ‘
{ Bala-140 203E-05 255608 133E-08 NODATA 8 YE-09 148E-08 4 18E-05 ALL 0 200E+00 ©000E+00 J00E«00 0 00FE+00 € O00E<00 0 0DE+00 2 00F +00 E
TOTAL DOSE EQUIVALENT (mromiyr)= ODOE+00 0 O0CED0 ©O0FE+00 ©00EsD0 0 00E+00 0 ODE+00 0 00E +«00 i
i
!




Usage (intake rate) = 64 kgtyr

Radionu Yde Bons Liver T Body
Mn. &4 NO DATA < 57E-08 &726-07
Co-58 HO DATA 7 48E-G7 1e76-08
Fo-5 AMME-08 102F-05 391E-08
Co-80 KODATA 2 14608 472608
Zn-85 ABAZ-0C8 1 54E-05 B8E-08
Nb-95 B22F-00 346508 186F 09
2r-95 304E-08 975509 BOUE-09
13 412508 505708 341E-08

Cs 134 B22E-05 148E-04 121E-04
Co-137 TOTE-O5 100E-0A 7 14F-05

Bala-140 203505 255608 133E-08

Dose from Broadleaf Vegetation Pathway for 1991 Data
Maximum Exposed Adult

Highest Annual Mean Conceniration
Adult
ingestion Dose Factor
{mrem per pCi ingested; ndicmton Food Doss (mremiyr)

Thyroud Kidney Lung Gi-LL!  Location  (pCikg) Bone Liver T Body Thyrond Kidnay Lung G
NODATA (1 30E-08 NODATA 1 40F-05 158 95 000E+00 278FE-03 S30F-04 000E+D0 8 27FE-04 0 00FE+00 8 S1FE-02
NODATA NODATA NODATA 151F-08 ALL 0 CO0EO0 O OCE«00 O 00F«00 000E+00 O 00F+0) 0 00E«00 0 DOF+00
NODATA NODATA 285F-08 3 40F.05 ALt 0 000E00 000500 ©O00E+00 € JOEDO © 00E+00 0 00ES00 0 DOF +00
NODATA NODATA WO DATA 402E-05 AL 0 DO0E400 0O00E00 OCOED0 000E«00 0 00E 00 0 00FE+00 0 00F 00
NODATA 1 03E-05 NODATA @ 70F-08 ALL C D00E«00 DO0E400 000E400 0 00E+00 O GOE+00 0 00E+00 0 00F +00
NODATA 342E-0= MO DATA 2 10E.06 ALL 0 DO00E00 COOE«00 000E+00 000E+00 0 00E+O0 0 O00F+D0 © 007400
NODATA 1563FE-08 NODATA 39%E-05 AL 0 00CE+00 000E40C 000E+D0 O 00E+00 0 D0E+00 0 00E+00 O 00F «00
196E-00 102F-05 NODATA 1 57¢-08 ALL € 000E+00 0OOEOC 0 O00F«D0 0 00E«C O COED0 0 00E«00 0 Y0F«00
NODATA 470E-05 159F-0F 25809 AlL 0 000E«00 0O00E+00 0 O00E+00 0 00FE+00 0 00F+«0n D UOE«D0 0 DOED0
NODATR 370E-05 123E-05 211608 125 33 178E-01 230F €1 151E-01 0%E«00 TRIE-Q2 20002 146FE-02
NG DATA 387109 1 a26F-08 4 18F-05 ALL 0 J00E+00 00OE00 O00E+00 G OOED 00 9 00E«OC 0 0OF «00

Terot! Oome Cguiveie: time, o' ) 188E-0! 233601 151601 000E«00 790802 2 WOE-02 1 30E-92
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Dose from Fish Pathway for 1991 Data

Maximum Exposed Adult
Usage (intake rate) = 21 koglyr

6-9

i Highest Annual Mean Concentration
| At
Ingestion Dose Frctor
(mrrem pes pCl ingestod) Indicator Fish Dose imramfyr) !
Radionuchds Bone Liver 7T Body Thyold Kidnay Lung GHLU Location  (pCifg) Bone Liver T Body Thyvoud Kidney Lung Gl Lt :
!
in-%51 NODATA ASTE-O8 872507 MNODATA 138608 NODATA 1 40E-05 120 82 000E«00 SOSE-04 * 14E-04 OO0F<00 177504 0 00E00 187E-€3 :
Cn-58 NODATA ~“45E-07 167E-08 NODATA NODGATA NO DATA 1 81E-05 2% 14 000E«00 219E-04 491F-04 OOOF00 G O0FE«D0 0 0OF00 4 44F 07 |
Fa-58 A34E-08 102E-05 191E-08 NODATA MODATA 2 asE-0e 3 40E-08 ALL C D00F«00 OOCE00 00000 O OCEA00 0 00500 9 OOF+00 0 M0E 00 |
Co-80 NODATA 214F-08 AT2E-08 NCDATA NMODATA NODATA 4 02E-0% i 85 D00E«00 292E-03 G 44F-03 0008400 € 00ED0 0 DOE+00 5 a9F ¢2
In-85 LBIE-08 | SAE-05 E98E-O8 NODATA 103505 NODATA 9 79E-06 ALL 0 000C+00 CO0E400 T O00E+00 CODF<00 ©O00E«00 0 00F«D0 O DOFE+00 |
Nb- 85 S22E-00 340F-00 188FE-00 NODATA 34200 NODATA 2 10605 17e A6 ASTEQT 254:-07 3TE-O7 O0OED0 2 51E-07 0 00E«00 1 54F 03 '
2194 JO04E-O8 D 7SE-09 OOCE-MM NODA A 153F-08 NODATA 3 09F 05 ALL 0 000E+O0 COOE+00 O 00FE+0U 0 00FE«00 0 00E+LI 0 00FE«00 G DOF400 i
131 £18E-08 SO5:-08 IM1E-080 195E-03 102605 NODATA 1 5TE-08 ALL T DO00E+00 O O00F+0" 0 O00E+00 D 00E«00 0 00E+00 0 J0E+00 0 D0E+00
Ce-134 B22E-05 148F-04 121E-04 NCODATA 479505 1 50F-05 2 59F 08 128 59 77E-03 18302 150E-02 000E«D0 593F-03 197TE03 327€E-0a
Ce-110 TOTE-DS 100E-04 7 4E-05 NODATA 370FE-05 123505 2 11E-08 129 28 43SE-02 S95E-02 390E-02 000FE«OC 202607 872603 1 15E£-03
Bala-140 203E-05 7556-08 1 33¢E-08 MO DATA B387E-08 148E-08 4 18F-05 ALL 0 COOE«00 DO00E«00 000400 000E«00 0 00E«00 O 00F+00 € 00F «00

TOTAL DOSE EQUIVALEN T fmremiyrie S126-02 818E-02 £ 10E-02 000E«00 283F-02 8OOFE-O3 842602
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|
Dose from Shoreline Sediment Pathway for 1991 Data |
f Maximum Exposed Adult i
i
Shoreline Recraation 12 hriyr |
Shora Width Factor = 33 (ke shore - looation 129) |
Shore Width Factor = 02 (river shorecie — location 130) i
|
|
Externst Dose |
Factor fn Randing Highest Annual Mean Concentration
i' Ground Toee (mremiyn)
| (mremMy per pCikm2) ndicator  Sediment
Radionuctide T Body fkin Location  {(pCitg) T Body Sk
b
1 Mn-54  5BOE-09 €80F-00 129 280 234E-05 2 74E-05
—
=)
Co-58 700600 &206-90 129 550 534E-05 626F-05
: Fo-56  GOOE D9 9 40E-00 ALL 00 COOEO0 0 OOE00
| Co-#  170E-08 200E-08 129 1310 321604 377E-04
H
| In-86  AO0E-00 480E-09 ALL 00 D00E0 0 00E«00
|
| Nb 95 5 10509 8 00E-00 ALL 00 COCE«D0 0 00E+90
| 7:95  S00E-08 580E-00 ALL 00 0O00ED0 000E+
|
131 280600 340E-08 ALL 00 000F+00 0 O00E+00
|
Ce-134 120608 1 40E-0R ALL 00 000EW00 0 00E+W00
|
| Ce-137  420E-00 490509 130 1030 415608 48505
Bsla-140 2 10E-00 2 40E-09 ALL 00 000E«DG 0 00E+00

] Total Dowe (mramiyr) = 430F-04 5 18F 04



Dose from Air Particulate inhalation Pathway for 1991 Data
Maximum Exposed Teen

Usage (intako rats) = BOOO (MW
3 -
~
Highest Annual Mean Concentration »
t 1€EN
~ 4 irshalaton does tactos
{reveam per pCI ingested) Peyehiomtor At Does (mr . mivr
pos
Radionuciiie Bone L v T Body Thweosd Nicdiney tung Gi-41! Locatior pCitm3) Bwne | iver T Body T vy omed Widney
~ M 83 NODATA 830F- 08 105808 NODATA 1850508 2 48E-04 £ 35F 08 ALl DOVEHOC 0 O0F+00 0 00F+00 0 00F+00 0 00F +0C OF +00 OOE 00 0 DOF 0¥
&
!
-
- S8 NO DATA 2S8E-07 347TE-07 NODAT NODATA 188E-04 1 19E-05 Al 0 00F+00 0 D0F 4 ) OOF «0X O0F 00 OOFE 00 0 00F+00 0 GOF .00 W36 oW
Fo-59 10008 ARCE-O8 1795 08 NODATA NMODATA 19'E-04 2 23F 05 ALl C ) DOF « 0% OOF 0 MO oKX F 01 OOF +4X MIE 0K WOF o0
-
: o810 NODATA 1R8F- 08 248F-08 NODATA NODATA 109FE-03 32405 A 0 OOF X 0 O0F « 0 W oI YOF o 0K ) OOF o 0K 0 DOF 00 YOF 20N ¥ oK
- . 2
65 482E-08 187E-OS 80F-08 NODATA 108F-05 155E-04 SA3F-08 ALl OOE+D0 0O 0OFE+00 O x X O O0F o 0% 00F+00 ¢ W O 0 OOF+00 0 00OF o0
N 2ARE-O08 1 2%-08 708E-Q NG DATA 1258F .08 9 3BF 086 F1E-05 ALl DOOFLO0 DO0F00 OO00F«D0 D OOFO0 ODOF00 0 00F00 0 00F ¥ YOF 00
[~ 3 1 B2F-O5 S 73F 0B 384 Ea NODATA BA42F- OB 3 %F .04 1 ARE 0% ALl 0 DOF o O 0OF W OF 0 DOF 0% 0 OOF 00 0 00F o7 0 O0F « K WiE W I oM
8 A43F 08 B 14F-0F 330F 08 18303 108F.-0¢ ATA 8 11F-O7 Al 0 DOF+O0 0O OOF + 0K 0 00FEs00 O W F X O0F+O0 O 00F 00 0 O0OF 0% WOF oM
s-134 8 28F-05 1415 G4 BRBF-O05 NODATSA 489F- 25 IA3F-O8 1220 Al 0 DOF 00 0 O0F o OK DOF o0 0 OF & + X WOF X OF « X WO o X et
T
s 137 SAME-O5 10804 280505 NNODATA IB80E-08 1 51E-05 1 08E-09 ALt DOCESDD O D0E. N0 0 00FE00 0 00F+00 0 DOF 0¥ 00F O MO i DOFE ooX
; Bal a- 140 BRAF - O B AWFE-D8 4 40F .07 NODATA 28500 2 54F-04 2 BBE-O5 ALl 0 0OF 00 Y OOF o0 0 DOF O WiT o WIE 40X OOF 204 YOF o 0¥ ¥ —~
=
0 DOF +O0 QOEL00 O 00F 00 O 0OF 0K 0DOF (X 0 DOF «0X WHE O

Torei Dose Foguevaient [mremy




Zl-9

C.-80

In-35

2195

=13

Ce-134

Co-137

Bais-140

Usaga (intake rate) =

Aacionuctide Bone Liver

NO DATA 829608

NO DATA 2 59E-07

100E-98 482008

NO DATA 1 896-08

482608 18708

22608 1 29E-08

182E-05 5 73F-08

443E-08 814508

B28E-05 141604

B3BE-05 1 06E-04

SBAE-0E §38E-09

BO00 (mW/yr)

T. Body
1.05E-48
347607
1. 79E-08
2 48t-08
7 80E-08
7 08E-7
3 94E-08
3 20€-08
€ 88E 05
2 80E-05

4 0E-07

Dose from: Air Radioiodines Inhalation Pathway for 1991 Data

Maximum Exposed Teen

Highest 2.anual Mean Concentration
TEEN
inhalstion dose factor
{mrem per pCi ingestad) e
Thyrowd  Kidney fung  GHLLI Location (pCUm3) Boeie ! iver
NO LATA 159€-08 248604 8 35F-08 ALL O 00E«00 G O0E+CO 0 00FE+00
RO DATA NODATA 188F-04 ! 166505 ALL O 00E«00 O 00KE+00 0 WOEL00
NO DATA NODATA 1 $1E-04 223505 ALL D 00E«00 0 00ED0 9 0OF+00
NODATA NODATA 100F-03 324505 ALL 0 O00F+00 € 00E«00 © 00E+00
NC DATA 108C-05 1 65E-04 583508 ALL O 00E+00 ©00E«00 0 DOE+00
NODATA 126F-08 939E-05 121608 ALL 0 00E+00 € DOES00 € OOE+00
FODATA R22E-08 338E-04 188505 ALL CO0E«00 € 00E+00 0 00F +00
183503 105E-05 NODATA 8 1{E-07 AL C00E«00 0 00E+00 © 0OF+00
NODATA 489E-05 1836E-05 120F 08 ALL 0 00E+00 0 00E+00 0 00F+00
NODATA 280E-05 151605 108F.08 AlLL 0 00E+00 0 00E«00 O 00FE+00
NODA.A 285600 2 54F-04 286F-05 ALL 0 00E+00 0 00E4+00 0 0OF+00
Total Doss Equivatent (mrem/yr)= 0005+00 0 00E«00

T. Body
0 00F +50
0 00F+00
0 DOE+00
G 00E «00
© 00E+00
€ 00E+00
© 00E+00
6 0GE 00
0 DOE+00
© 00E+00

0 0OE+00

0 00E+00

Dose (mremiyr)

Thyrond

0 00 200

© 00 +00

© 0OE w0

0 00E+«00

0 00F +00

0 00F+00

0 0GF «00

¢ 00E+00

0 DOF 06

0 007 00

0 00«00

C 0CE«00

KGdney

© 00E+00

0 0OE+00

0 00E «00

0 00F 400

0 00F +00

€ 0GE «00

© 00 +00

0 00E «00

0 00E +00

0 OOE+00

0 00E +00

G 00E«00

Lung

0 00E +00

0 00E+00

0 00E+00

0 00E+00

0 00€+00

0 0CE«00

8 005400

0 00E+00

0 00F +00

0 COE+00

0 00E+D0

0 00E+00

Gi-LLl

0 00E+00

0 00F «00

@ 00E+Dn

0 00E+00

0 DOE +00

€ 00F +00

€ 00E «00

0 00E 00

0 00FE +00

0 00E«00

0 00E+00

0 COE+00
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|
Dose from Mi'k Pathway for 1991 Data 1
Usage (intakerate) = 400 L Maximum Exposed Teen |
1
|
Teen Highest Annual Mean Concentration i
(miom por pCi ingested) indicatn Mtk Do mesemtye) :
Aadionuciide Bone tiver T Exdy Thyrold Kidney lung  Gi-LLl Location (pCin} Bone Liver T Body Thyoid IKGdoey Lung  G-LLI |
Mn-54 NODATA SH0E- 08 1 17E-08 NODATA 1 78E-08 NODATA 121608 AL 00 0O00E+00 0O00E40C 0 O0E+D0 000F+00 000F+00 0 00E+00 0 DOF+00 ;
Co-58 NODATA 972607 224E-08 NODATA NODATA MO DATA 134505 ALL CO0 OO00E«D0 O O00FE«00 000E+00 000FE+00 € 0OF«D0 0 00E+00 O 00E+00 ]
fo-56 SETE-08 137E-DS5 S20E08 NODATA NODATA 432€-08 324E-05 ALL 00 OO00E+D0 000E0 OO00E:00 0 00E«0C 000E<00 0 00E«00 0O 00FE«00 }
Co-80 NODATA 281E-08 833606 NCDATA NODATA NODATA 308£.05 ALL 00 O0OOF+OC OCO0E4O0 000E«00 0OD0E«00 ©O00E«D0 0 00E«D0 0 00F «00
Zn-85 STEE-O6 200E-065 S33E-08 NODATA 128E-05 NODATA P 4TE-O® ALL 00 000E«00 OO00E«00 000E«00 00FE+00 0 0OE«D0 0 00E«00 0 DOE+00
N -85 B22E-00 ASBE-00 25'E-00 NODATA 442E-08 NODATA 1856-05 ALL 00 DOOE+00 COGE«DC O 00F«00 0 00E«00 000Es.. 0 00E«00 0 00E+O0
-85 412608 t130E-08 EO4E-O8 MODATA (CIE-08 NODATA 300E-05 AlL G0 O0DE«O0 D O0CE«D0 0O00E«D0 O00E+D0 0 00E«D0 0 00E+00 0O DOED0 ‘
131 SBS5E-08 B I10E-O6 440E-08 23ME-03 141E-0F NODATA 1282508 ALL 00 000E+00 O 00FE«00 O 00E«00 0 00F+00 0 00E+00 0 00Fs00 0 00F«00 :
Co-134 BATEOS 137E-04 S 14E-05 NODATA S26E-05 2WE-D5 2456-08 AL 00 COOEDC OO00E«D0 CO0E+00 000E+D0 ©00E.00 000E+00 0 00F+00
Ce-137 112604 149E-04 S19E-05 MODATA S07E-05 197068 212508 AL 00 COME+00 OD0E«00 0O00E«OC O 00E+00 © 00FE«00 O 00F«00 0 00E+00
Bala-140 Z84FE-08 J348FE-08 1R3FE-08 MNODATA 118E-08 234F 08 438F-05 ALL 00 OO00E«D0 0O00E00 0 00DE«OO 0 00E+00 0 00E+I0 3 GOEDO 0 DOF+50 |

Totai Dose Equivetent (mram/y)= O00E+00 0O00E«00 0O O0F+00 0 00FE+00 0 00E400 0 00E+00 0 00F+00
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Dose from Drinking Water Pathway for 1991 Data
Usage (intaka rate) = 510 Uy Maximum Exposed Teen
Toen Highest Annual Mean Concentration
Ingestion Dose Factor Drinking

imrem per pC1 ingestad) Indicator  Wates Dose (mremiyr) .
Racicectie Bonie Liver T Body Thytold Kidoey Lung  GHLLI Locstion {pCin) Bore Liver T Body Thyrsd  tidney Leng  G-LU :
Mn-54 NODATA E00E-08 117E-08 NODATA 176E-08 NODATA 121605 ALL 00 0GOE+D0 COOF+00 CO00E+00 J ODE+0C 0 00E<00 0 20E+00 0 20F 400 T
]
z Co-58 NODATA 972E-07 224608 NODATA NODATA NODATA 1 34E-05 ALL 00 0D0E«00 0O00E«y O 00E«D0 000F«00 000F+00 000E400 0 00F+SO :
. Fe-50 SB7TE-OF 137E-05 6522608 NODATA NODATA 432608 1324505 ALL 00 COOE+«O0 OO00E+O0 000E+00 ©O00F+00 ©OCESOC 0 00S+D0 O 0OF+00 !
Co-8) NODATA 281E-08 833E-08 NODATA NODATA NODATA 368E-05 ALL D0 OO0CE+0C O0O00E+00 G O0DE4D0 000E+00 0 00E400 0 00Es00 0 00E+00 f
Zn-85 S78E-08 200605 9I3E-08 NODATA 128F-05 NODATA R 476-08 ALL 00 D00E«00 GOOE+00 O 00E«OC 0O00E+00 0 00F+00 0 00F:00 © 0OE+00 ;
: Nb-95 Q226080 456E-00 25100 NODATA 442E-00 NCDATA 185608 ALl 00 000E+00 ©OOE«00 000E+00 0 00E00 000E+00 ©O00E«D0 0 00F 00 i
g 2195 412E-08 130E-08 BO4E-09 NODATA 101E-08 NG DATA 3I0OE-05 ALL 00 0O00E+00 OO00E«0 COOE00 0 O0OEs00 0 00FE+OC 0 00F+G) O 00E+00 |
131 SA5E-08 819E-08 440E-08 230F-03 141505 NODATA 18208 ALL D0 000E+00 000FE«00 0COIE«DD 0O00E+00 0 O00E+O0 0 00E«00 0 DOE 00 '
Ce-134 B37E-05 197E-04 D 14F-05 NODATA 828F-05 239606 2 ASE-0e ALL 00 000F«00 000400 0DOE+00 ©00FE+00 0 D0E+00 O DOE+OC 0 00E+00 !
|
Ce-137 112604 149E-04 519E-05 NODATA S07E-05 ' 97E-05 212608 AL 00 DOGE+D0 OO0CE«00 00DE+00 0 NOE400 © GOE400 0 DOFE+O0 © 00E +00 ‘
Bale-150 284E-05 348608 183F-08 NCODATA 118508 Z234E-08 4 38E-05 ALL 00 ODOE+00 ©00E+00 0O00E+D0 COOE«D0 0 90F«00 0 00F+00 0 0OF <00 ‘
H-3 NODATA 108E-07 108607 10807 108E-07 108E-07 108E.07 142 522 000E+00 282602 282602 282E-D2 2826 07 2R3E-D2 2 82F-02 :
Total Dono Equivatent {mrem/y )= 000E«00 282E-02 282602 282602 282607 2826-02 Z e2¢e-02 '
|




GO*300C 00+3000 0C*3I000 00+3000 00+3000 00*3000 00+300 0

00+3000 00*3000 00*30C 0 O0*IV00 00+30C 0 D0*IGO 0 0O*IOCO0 00

00+3000 GO*3000 00+3000 00*3000 00+3000 00+I0CO0 0O+*IOO0 00

GO*3000 GOv200C 00+3000 00+*3000 003000 VO*I000 00*3000 0O

GOr300 0 00*3000 00000 00I000 003000 00*I000 00*3000 09

003000 00*300C 003000 0O+3000 00*3000 00*3000 00+3000 00

GOtI000 003000 0O0YI000 00*F000 00*3000 004IO00 00*I000 00

00*3000 00*3000 GO+3. 00 GOF3000 00+3000 00+3000 00+*3I000 00

0G+3000 00+I000 00+3000 O00*I00G G*IODC 00*3000 0O*I00C 00

QU300 0 003000 00*I000 0043000 00*I000 0O*IV0 0 CO*IO00 00

00+3000 003000 0043000 00*3000 0043000 00+3000 0O*3000 00O

G0+30G0 00+3000 00+I09C 003000 00+3000 00+3000 00+3000 00¢

| MHD  Buny  Aeupy  posius  Apog | wea  ewg By

=LA ML) IOSBAIND § () R0 |
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1w

iw

SC-3IMEY BO-INET BO-38L | VIVOON 90-3FER | BO-38¥E SO v 2

BO-320 7 SO-SUB L SO-IL0F VIVOON S0-381 5 »o-3€v 1 »0-32i 4

SO-IS¥Z SO-FGEC SO P VIVOON SO-3vi € #3481 S0-3UES

90-328 8 VIVOON SO-3iv 1 B0-36EZ 90-30% v S-381 8 90-3S8S

SO-300E VIVGON 803101 VIVOON 60-3988 90-30€1 BO-32L ¥

SO-396 1 VIVOON 60 32v v VIVOON S0-3iSZ 80-395 > 60-3.28

P0-3re VIVOON S0-382 1 VIYOON S0-36E8 S0-3007 9030 S

SU-IWE VIVOON YivOGON VIVOON 90-30C 8 903182 ViIVQG Ok

SO-IPZE O-IEY VIVOON YIVOON 90266 SO-3UE T 90-WUES

SO-I¥E ) VIVGON VIVOON VIVOON 963922 L0-32.68 YIVOON

FO-3I2 ) VIVOON 90-360 % VIVOON @0-341F 903085 VIVOON

ovi-wieg
(E1-9D
L e

39 Sl

56 i
56 aN
-z
0900
0504
8500
- uny
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Dose from Broadleaf Vegetation Pathway for 1991 Data
Usage (intake rate) = 2 dgi Maximum Exposed Teen
Teen Highest Annual Mean Concentration f
Ingewion Dose  actos
{mrem per pCi ingested) Indicator Food Dowe (mremiyr)
Aadionuchds Bone Uver T Body Thyioid Kidney Lung  Gi-LUl Location (kghy) Bone Lver T Body Thyoid  Kidney tung  Gi-iif
Mn 54 NODATA SQ0E-08 11TE-08 NODATA 176E-08 NODATA 1 21E-05 158 95 000E«00 235603 487E-04 000E«0 702E-04 0 00E+00 4 B3IF 03
Co-58 NODATA 9T72E-07 224E-08 WODATA NODATA NODATA 1 34F-05 AlL 00 O0O00E+00 CO0E+00 0 00E+00 0 00F+00 0005400 0 D0E+00 0 00F .00 !
Fo 50 S8TE-Of 137E-05 520608 NODATA WO DATA 432E-08 3 74E-05 ALL 00 D00E+00 0N0F+00 000E400 000E+00 000F+0C 0 DOFE+00 0 0OF «00
Co-&0 NODATA 281E-08 €336-08 NODATA NODATA NODATA 2A98F 05 ALL 00 COOE+OC OO0E+00 0 00FE+00 0 D0E+00 © 00E+00 0 DOES00 © OOF +00 :
In-85 ST76E-D8 200E-05 LAIE-08 NODATA 1285-05 NODATA 8 ATE 08 ALL OC O000E«00 GOOE+0N 0J0EO0 ©00E«O0 000FE+00 O DOE+00 0 00E o0 ;
Nt -85 822600 ASBE-00 2B1E-09 NODATA 442E-00 NODATA 1 96€-05 ALL 00 OO00E+00 ODOE«SD COOE«00 000E:00 ©00EO0 O 00F+09 0 00F «00 :
Zi -9 412E-08 © 30E-08 SQ4FE-00 NODATA 101608 NODATA 3 00F 05 ALL 0C ODOCE+00 0 O00E+00 000E«00 O 00FE+00 D HCF00 0 D0ESDC 0 00F +00 |
131 SE-08 8109F 08 440E-08 239603 141E-05 NODATA 1 82608 ALL CO OO00E+00 G OOE«O0 000F<00 O 00FE0U 0 DIEO0 O GOE«00 0 00F 00 !
Ce-134 S37E-05 1W/E 04 ©14E-05 NODATA € 2805 230E-05 2 4ASE-08 ALL CO 000E+00 O00E+00 0 O0CE+00 0 00FE+00 0 NOE 00 0 00F«00 0 00F .70 '
, Ca-137 TI12E-04 140604 5 19E-05 NODATA 507E-05 T97E-05 21206 125 330 1S85E-01 207E-01 719E-0G2 0 00F 0 TONE-02 273E02 294F-03
Sels-140 284E-N5 248F-08 1837 08 NODATA 1 ""E-08 234F-08 438F-05 ALL 00 DO00E«00 000E+ON 0 00F+00 0 ODED0 0 0OE«H0 0 00E«D0 0 OOF D0
|
Totes Doox Equtvalent (mrem/yri= 1S6E-01 200E-01 724607 OOOE0GC 7 10E-07 2 T3E02 77703 1
S 3 3



L1-%

Usage (intake rate) =

Radionuctide Bone
Mn- 54 NO DAYA
Ceo-58 #0 DATA
Fa-59 587E-G8
Co-80 NO DATA

In-88 5 78E-08

! Nb-95 8422609

21-85 4 12E-08

131 5 85E-08

Ce-134 8 37E-08

Ce-137 1 12E-04

Bala 140 2 34E-05

et —— N ——————————

18 (ki)

Liver

5 90E-08

R T2EQ7

1 37E-05

2 81E-08

2 0E-08

/ WE-08

1.30E-08

& 19E-08

1 97E-04

1 46 -04

348¢ 08

T. Body
117E-08
2 24E-08
5 290605
6 .33€--08
9 33F 06
251E-08
8 S4E-09
4 40E-08
9 14F 08
5 19E-08

1 B3E-08

Dose from Fish Pathway for 1991 Daia
Maximum Exposed Teen

TEEN Highest Annual Mean Concentration

ingeation Dose Factor)
(mrem per pCi ingested; Indicator Fish Dose (meaintyr)
Thyrold  Kidney Lung  GI-LLI Location (kgiy) Bone Liver T Body Thyod  Kidney
NODATA 178108 NODATA 1 21E-06 128 82 COOE«00 SBSE-04 118E-04 000E«00 1| 75E-04
NOLATA NO JATA NODATA 1 34E-05 120 140 000E«00 2 18E-04 502804 ©00E<00 0 00T+00
NODATA NO JATA 432608 324E-06  ALL 00 0O00E+00 0O00E+0O 000400 000F«O O 00F+00
HODATA NO [ATA NODATA 368E-05 129 650 O0OG0E+00 202E-03 B58F-03 000E«00 0 00E«00
RODATA 12608 WODATA B47E-08  ALL 00 OO00E«D0 0O00E+00 0O00ED0 ©O00E+00 O 00F 06
NO DATA 4426-08 NODATA 1 9SE-05 129 35 480E-D7 2856-07 141E-07 0006400 2 ASF-07
NODATA 101E 08 NODATA 300E-08  ALL 09 000E+00 0O00E+00 000E«D0 0 00E400 O 0OFE+00
239E-03 141E-06 NODATA 182608  ALL 00 0O00E«D0 0O00E+00 000E«00 000E+00 0 00F+n0
NO DATA 820605 239F 08 2 45608 128 58 7O0E-03 18BE-02 86303 000E«00 S91E-02
NGO DATA S507E-05 1976E-05 2 126-08 i29 260 48BE-02 O20E-02 L 18F-02 000E+00 2 11E-02
NODATA 11808 234E-08 438605  ALL 00 COOE+00 000E«00 000FE+00 © 00E+00 © 00F+00
T tat Dose Equivaler.. (m-em/yr)= SAS5E-02 BA3E02 3 74F-02 000E«00 2 726-02

i‘m

0 DOE+0C

0 00E+00

O 0OE +00

0 00E+00

0 00€+00

0 20F +00

0 00F «n0

0 0DF+00

Z28E-03

8 20€-03

0 00E 50

1 OSE 02

Si-Li

1.208-03

I WE-¢3

0 90E+00

38 E-2

0 COF +00

1 09E-03

O ME 0

0 DOF+0U

2 31E-04

8 82F 04

0 00F +00

4 45E-02

-




Dose from Shcreline Sediment Fathway for 1991 Data
Maximum Exposed Teen

Shoratine Recreation a7 v
Snory Widhh Factor - 03 (axe shore - location 129)

Shora Width Factor 02 (river shoreline - location 130)

Fxternal Dowe Factos
for St ding or Highast Annual Maan Cor.cantration

Cortaminated Ground
Dose imremiyr

{mromity per pCitm?2) Indtcatcs Geedimisn!

Fadionuchide T Body Locatton pCifg)
M 54 » BOE 09

0GE C8

00fF 09

Toral Dose Fguivalent (mremfvr )




Dose from Inhalation Air Farticulate Pathway for 1991 Data
Maximum Exposed Child

Braathing ralé = Y700 (m3Fyr)
P s S
Highest Annual Mean Concentration
CHUT
inhatation Dose Factix
{rrwem par pCi inhaled) indhcaton Ass Dersn (meemlyr)
= Pationuchade Aowea | Fvesw T Boxty Thwrodd Kidney Lung Gl { ocetion pCim3) Ry tyeer T Body "hyroacd Yoy Lung 3

M 54 NODATA 118FE- 05 257608 NOJATA 271E-08 428E.04 8 19F-08 ALL 0 OOF 00 ¢ DOF+00 © 00F.00 OO0 0 00EAD0 0 O0F <X Y BOE 00  © O0F 408

&
- v 58 NO DATA 4 79F-0O7 8 55E-07 DATA NCDATA 288FE-04 6 29F-08 ALl DOOESCD D00E+00 DOOE«OD COOF+00 0 00F+«tw 0 0CF:00 © 00FO0 0 00F X

v
Fo 59 E50F-08 004F-08 A451F-08 N ATA MO DATA 343FE-04 tAE-O5 ALl QO0ED0 Q00FE400 O00FE« 00D O 00F+D0 0 00T 00 0 00E+00 0 OGE X 00F w0
Co-80 NODATA SE5SF.08 R 12608 NODATA NMODATA 1 91E-03 280F-05 £t BOOE D O ODEADD ©O0OFELD O 00Fs00 € DOF60 0 DOF 00 YOF s0% WOF SO
4 785 i1 15F.08 A ORE 0% 1 9OF-058 NOT A 190FE .05 2089F-04 4 1 FE. 08 Al L 0 00OF Ix OOOFLO0 OD0F«00 ©DOF+00 © 00F s X O0OF o0 0 D&Y 0 NOE O
Nb- & B38F-00 24800 1TTE-08 NODATA 2 33F 08 aRE 04 1 00OF 0% Al D DOE L0 ¢ 0OF 00 ) DOF o0 0D0FOC 000500 0 D0F 00 W00 O DOF w0
W35 5135065 113F-05 100F-05 NODATA 181E0F S03FE 04 1 BED5 ALl 0 00F 200 € DOF O00F+O0 OO00OF 00 O DOFLD0 O DOF O o W siH
131 { AOFE-08 1300505 72E-08 430F- 02 21305 NODATA TEBE-GT w1 0 OOF X 0 DOF 00 ) OOF oK 0 DOE 30 0 DOF o0 WIE oh MK o I o OH
134 17804 274F - D4 RO7TE-05 BRAF O 327FE 085 104508 F ¥ O 0O0F«00 O OOF 00 1 OF 00 D OOF o0 O O0F o0 } OCF oM Y DOF 0K 0 O0F o IX
Ce-13 PASE-O4 323504 347E-05 NODATA TE3E-05 2B1E-05 9 T8E-O7 ALl O 0OF 00 0 0OFE00D O DOF 0 00FEs00 0 00Fs00 0 D0F+00 0O DOF WYE ¥
Bala - 14 ? DOF 05 ISE-O8 :t17F-08 NODATA STIE08 ATI1E-04 2 75F-05 Al O 00OFE+00 O 00OF 00 OOF 00 D O0F00 0 00F 00 0 00F o DOFELD0 0 DOF X
bne Fourvaien! (mrendyr) = 0 DOF o X ) NOF ol N DOF o f o O 0O0F O allt i S XIF 0¥

.
.




Dose from Inhalaiion Air Radioiodines Pathway for 1991 Data
Maximum Exposed Chiid .

Braathing rate = 700 m3 v

Highest Annual Mean Concentration =

ML
frimstion Dogs Fachor
'
(mrem pe pCi infmled) indicaton Asr Deme (rmwvemy/yr
Radionucide Bon + L iver T Body Thyroid ity Lung Gi-LL!  Locatior {pCim3) Bone | rwer I Body Thyroed Kidney Lung G

& 54 NO DATA 118505 257E-08 RO JTIE- M 4 28F 04 B 19F-08 AlLL COOFESO0 O00F00 DCOFN0 D00F+00 D ODFO0 0D O00F400 0 OOF+ON0 0 99F 21X

~N
o o AR NODATA 479 .07 BESSF 07 NODATA NCUOATA 208F-04 829 & Al O%cs00 000F400 D00FE00 000FO0 O 00F+00 0 00F00 O O0F O 0 NOF i
. Fe 59 AS50F D8 DOAFE- 08 ASIF-D8 NODATA NODAIA 2435 .04 ! 91F-08 Al O O0F +D0 0 OOF o 0 O0F oW OMEA.O0 0 D00F00 DOF «OF » UOF oI D OGE 00

N
{ & NODATA 355K 08 8 12F- 08 NODATA NODATA 17603 2 80F .05 Al L ODOF+00 0 00ED0 O 00F 00 0 00F +0X OUE 40 0 DGE o HOF <00 OO oOX
a7 f 1508 3 08F 95 1 POF .05 NOCDATA ' 893F-05 4 41F OB P WIE LD O O0OF 00 O 00F o IX 0O DO 20/ ) COF 00 y F O 0 O0OF «0590 O D0OF 00
. L -85 & 355 O 2 48F 8 1 e L ) NODATA 233F-08 1 BEF 04 t OOF 05 A i O 00OF 00 0 OOF N N OOF JOn 0 O0F X 0 00OF 00 Wik R YOF WY N O Wi
A g 13 08 1 13F D& DOE-08 NODATA 181F-05 B03F 04 1 85F 08 ALt YE 00 0 0DF00 © DOF WX 0O OOF oI O O0F+D0 O DGF 00 OOF « 00 00+
.

F_OK 1 Ak _HK ITE.O8 4 WE.03 2 13F 05 NCDATA T80 Al Wi F NI O OOF oK O 00F 00 O 0O0F 37 0 OOF 4O0 7 DOF oM 0 S0F L0 0 OO oI
o134 { 78E-O4 274F 04 SOTEOD5 NODATA B83F 05 32/F-08 104FE-08 ALl DOOED QO0EsN0 COOF+00 0O00F«00 O D0E:00 D ONELD0 0O “+00 SOE o
« 1 2 458 04 ? 2%F 04 3 47F D% NO DATA T 83505 28108 @ TRE Q7 Al O 00F 00 Y OOF o 0¢ YOF oM YOF o 0K YOF ol YOF Wi 0 OOF X W oM
Bals-14 P00F-05 175F-08 11708 NODATA S TME-08 4 71E-04 2 7BE A Al DO0F«D0 OD00F0 COUF00 G00F+00 CO00F00 D0NF 00 0005400 0 0OF 40X
¥ DOF +6 000F«00 000F«00 © 90F 00 WOE a0 0 DOF +1X YOF «OX

wal Dose FqQuival antimeamdy
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S O 1 Y e o SERA s
vose from Milk Pathway for 1981 Data
| Usage(ntakc rate)~  3mco Maximum Exposed Child
cHILD Highest Annual Mean Concentration
Ingestion Doss Factor
{mram per pCi ingested) indicaton Milk Cose (mramiyr)
Radionuctide Bon Liver T.Body Thyrold Xidney Lung Gi-{L1 Location {(pCam) Bone Uiver 7T Body Thyroid Kidnoy Lung Gi-L1d
. Mir 54 NODAT . 107TE-05 285E-08 NODATA 300E-08 MO DATA 8 98f on ALL €00 000E:00 0O0E+00 000E+00 ©00E«00 000FE«00 0 00E400 0 D0E+00
é Co-58 NODATA 180FE-08 SS1E-08 NODATA NODATA NODATA 1 O5E 0% ALL 000 00 +00 OO00E«OC ©O00F+00 O 00F«00 0 00E+00 0 00E+00 0 00F+00
Fe-50 TO5E-05 287E-05 133505 NODATA NCDATA 7 74E-08 2 7T8E-05 ALL 000 OO00E+Q0 OCO0E«00 ©O00E+00 0 O00F+00 000E«D0 0 00K +D0 0 00F «o0
Co-»0 NODATA 5290608 156E-05 NODATA NODATA NO DATA Z93E-085 AlL 000 COOE+CO DOOE«0D 0O0DEW00 COOF00 000 00 O O0GESN0 0 00E+00 !
Zn-85 137605 368E-05 227605 NGDATA 230E-05 NODATA S 4E-00 ALL GO0 0COE«00 0O00E+00 ©000E00 000E+00 0 00E+00 0 00E+00 0 00DE +00 |
N e 225E-08 B7BE-09 @28E-00 NODATA 823508 NODATA 1 82€ 05 ALL D00 COCE«0 CODE«D0 G OOF+O0 0 00F+00 0 COE+00 0 00E«00 9 00F+00 !
7196 118607 2S55E-06 2027E-08 NODATA 385508 NODATA 2 #8E-05 ALL 000 COOE«00 COOE+D0 CO0EDD 0O00E«00 0 00E+00 0 00E+D0 0 00F «00
3 172E-05 173E-05 983E I8 572603 2B4E-05 MNODATA 1 54608 ALL 0036 O00E« 00 0O0CE«OC D OOE+00 0 00EOC O 00FE+D0 0 00F+00 0 00F «00 ]|
Co-134 234F-04 324E-04 BI0E-05 NODATA 119E-04 427E-D5 2 O7E-08 ALL 000 OOCE«00 DOOE+00 DOPE00 500FE+00 0 ODOED0 0 OOF+00 0 00F +00 ]
. Ce-137 A27E04 31304 482505 NODATA ‘02804 387E-06 1 98E-08 ALL TG00 009E400 OOV0E«D0 COOE+00 0 GOELD0 0 00E«00 0 00E«00 © 00F+00 E
Bals- 140 B NE05 728F-08 485508 NODRTA 23TE-08 AMME-O8 421F05 ALL 000 J00E«00 0O00E400 0 D0E<00 0 COE+00 0 00E+00 0 00E+00 O 00F «00 ;
Total Doss (mramiyr) = O O00E+00 0 00F«OC 0O0E+OC 0 00E+00 O COFE+D0 0 00E+00 0 0OF+00 I




- e A D6 EE ) @ B

Dose from Drinking Water Pathway for .991 Data
Maximum Exposed Chiid

Usage (intate rate) =

cwnp  Highest Annual Mean Concentration

ingeetion Dose Fector

imiem per pli ingested) indiwcator Water Dose {imeemiyr)
clicde Bone L e T Bod Thyrosd ¥idney Lung Gi-LL! Locebhor oCi Bone 1 bhver T Jody Thyrond Musney Lung G
M- 54 NO DATA 107085 2 85F - NODATA 300F- 08 NODATA BoBFE-m ALl 000 O 0D0F X 000FO0 0D0F«00 0 OOF «OX 0O DOFELO0 0 0GFE 00 O 00F 400
& Co-58 MO DATA 1 BDE-08 S5851E-On NODATA NODATA NODATA 108E-085 ALl 000 DO00F+00 OD0F«+D0 DODF«00 DDOF400 O00F+00 0 OGOF+00 0 DOF«00
3
e Fa 50 18505 287605 13305 NODATA J 74F-08 2 TBE-0O5 Al L 000 000F«00 0D0OF+00 CO0EW00 000F+00 0O 00K X } DOF+00 0 O8F 00
>80 NODATA 520608 158E-05 NODATA NODATA HODATA 2 93E-0f ALt 000 000E+00 OO0E«D0 DO00E«D0 DO0E+O0 O 00E«00 0 00E«D0 O 00E+O( p.
785 137F-05 38SE-068 227805 NODATA 23XFE-068 NODATA B4tE-O8 3 D00 VD00FE+00 D ODED0 GCOOF+00 QO00F00 C 00F+00 0O 00F+00 O DOF X
N PO 08 ST7BE-00 A26F-09 NODATA B23F 09 1 B2F 08 ALL 000 DO00F+00 O ODFE+00 O D0E+00 0O DDEL00 0O DOE+00 COE«00 0 0DF «H
= 118E-07 Z285F 08 227508 NODATA 38508 NMNODATA 2 88E-05 AlL 0 00 ID0F 00 OOOFEDD 0 00F+00 0 ODF+D0 O 00F i 0OFE 00 0 00F +O0
13 172605 173085 983E-08 572603 284E-05 NODATA 1 S4E-0¢ ALL 00 0O00E«00 00D0E+00 0 00E«00 000E«00 O 00E+«00 © 00 0 D0E+04
s-134 P3F-D4 ABAF-C4 £ 10OF-O5 NOTE TA 1 19F- D4 4 27E-O8 OTE-O8 A 0o DOOEADD O 00OF«00 O DOF 1M 0 O0F 400 O 00F 44X 0 OOF O 0 O0F o 00
a-137 I27F-04 313504 4A82FE-05 NODATA 10ZE-04 J87E-O5 1 90E-08 ALS 000 O00FE«00 OO00E+00 0 00E+00 000GE:00 0O00E«00 0 00E+00 O OOF+0(
Bal a4 8 31F-05 78F 08 4 A5F 08 NODATA 237TE.08 4 34F - O8 4 21505 Al C o C 00F 00 0O ONF00 O DOF X DODFEWG O 0OFO0 O 00F O ) OOF o ¥
2 NODATA 203E-07 203F-07 203F-£7 203 07 203E-07 203607 142 527 0 DOF X SACF- Q2 S8 02 S5AF- 02 SAF-07 S540FE-02 S 4F-02

Total Dose Fgurvalentimrem/y




Dose from Food Pathway (Crops) for 1991 Data
Usage (inake rata) = 820 kgiw Ma.x,mum Exmsed Chl’d

cHILD Highest Annual Mean Concentration

ingestion Dose oo

{reram per pCl hgested) sdicatoe Coxoxci (one tmrem/iyr)
Radionuchde Rone i fver T Sody Thyresd Kdney Lung G111 Location {pCifkg) Bone | tvese T Body Thyrosd dney Lung Gl
M -S4 NODATA 1O0TE- 08 286F-08 NODATA 3D0FE-08 NODATA B eak-O8 Al 000 COOF«+00 QO0FAD0 CD0FM) 000N« O000F«00 000FE00 0O DOF 00
& - - . .
- - NODATA 180F-068 SS1E-08 NMODATA NODATA NODAYTA 1 05E-08 A 000 000F«00 Q0 O0F+00 O0N0F«00 0 00F+00 0 00F«+00 9 00FE+0 O 00F 0N
(o]
o 59 I185F 08 28705 133F 08 NODATA NODATA 774508 2 7TRF-0O5 ALl D00 O00F«D0 QO0F D0 0 00OF o O00FW0 O O0FL00 0O 00F+00 0O DOF 00
080 NODATA S28F 08 1858 D5 NODATA NODATA NODATA 293F-25 Al 000 O00F«D0 Q00F+00 0 00F+00 0 00F400 0 O0F00 0 D0OE00 0 O0F 00
4 A 1 37F-05 1 85F 05 2 27F -OF 2 W08 HO DATA BavF o ALl O DOOELO0 O 00F IX COOF«00 DOOF+O0C O D0Fs 0 O0OF a0X O D0F X
Nb -5 226F-08 B78E-L00 B20F-00 NODATA B23E-08 NODATA 182508 ALl 000 DOOF+00 COOF«00 CO0F00 000F00 O 00F+00 0 00FE40C 0 DOEWOC
A . 1 I8E-O ?55E-08 227F-08 NODATA 385508 NODATA 288F .05 Al D00 DOOF+D0 QO0F«DN DOOF«00 R OOF+00 D OIELO0 0O 00FLH0 O 00F «00 >
13 1 72056 1 7T3E.08 2 BRI 08 & 72F- 038 2 B84F 05 t RAF .08 ALl 00 O O0OF LO0 0 OOF O 0O O0F 00 0O O6OF L0 0 OOF 40 0 O0OF 00 0 DOF X
PN
< Ce-132 2 34F 04 184F - 04 8 0F-05 NODATA 118504 427085 207608 ALl LR O00F«00 000F+ 00 O O0F X 0 00F O 0 OOF w00 Wi 4O ) OOF oIX
e-137 1275 .04 313F-04 482FE-C5 NODATA 1D02E-04 3237E-0O5 198E-08 Al SO0 OO00F+00 0O00F«O0 © 0OF 00 QOF X 0 O00E OO0 O 00F oiX 0 O0F 01
Bala- 140 8 2E-O8 TP28F G 4A25F 080 NGDATRE 2375 08 A3MEQ) A2'\E-0F &l 000 00OF«00 D O0FA00 D00FL00 0O 00FONn O D0F X 0 OOF OO0 ) O0F O
»
Teta! Dose Equivalent{mism/yr)= Y DOF O Y OOF +O0 00F 00 { 0E 400 ) O0OF 400 0 OOF oK 0 00F 00




Dose from Broadleaf Vegetation Pathway for 1991 Data

Usage (intake rate) = 2 kg Maximum Exposed Child
!
CHAD Highest Annual Mean Concentration =
ngestion Doss Factx
(mram por pCt ingeeted Inaicator Fooxd Dose (mrem/yr)
Redionuciide Hone Liver T Body Thyroid L Lung Gi-LL! Locstion (pCikg} Bone Liver T Body Thyroid Kidnay Lung Gi-Lit ;
> Mn-54 NODATA 107605 285608 NCDATA 300E-08 MNODATA 898F 08 158 950 DO00E«00 264E-03 704E-04 000E«00 7 A1E-D4 0O00FE00 2 27F-03
]
g Co-58 NODATA 1BOE-08 551F-08 NODAYA NODATA NODATA 1 0SF-08 ALL 000 000E«00 DOOE«00 0 O0E«D0 0 00E«O0 0 DOESO0 0 0OF«00 0O 00F+00
fo-50 165E-05 207605 133FE-068 NODATA NODATA 7 74E-08 2 73F-05 ALL 000 000E«00 O O00E+00 000FE+00 U O00E«00 000F+00 0 00E+00 0 DOE+00 {
]
Co-80 NODATA S20F-08 188E-05 NCDATA NODATA NODATA 203F-05 ALL 000 000E«00 0O00E+0C 0O00E«0C 000E00 0 O00E«00 0 00E«00 © 00F+00
Zn-85 137605 365E-08 2276-05 NODATA 23CE-08 NODATA S4ifF-oe ALL 000 DO00E«00 0O00EO0C O O00E+0C 0 00E+00 0 00E+00 0 00«00 0 00F +00 |
NDh-85 Z25E-08 BTOE-00 S28FE-080 NODATA 823F-49 NODATA 182605 ALl 000 OO00E+D0 000E+00 O 00E+00 0 D0F+00 0 00E+00 0 00FE+00 © 00E+00 |
|
2195 T18E-97 255608 227608 NODATA 385608 NODATA 2 988E.05 ALL 000 0ODE+OC OO00FE+00 000E+00 000FE«00 0 00FE+00 0 00E+00 0 0OFE+00 |
{ |
131 1726058 173E-05 GB3E-08 S5726-03 284505 NODATA 154608 ALL 000 000E+00 O00E«00C OO00E+00 000FE+00 0 00FE+00 0 GOED0 © 00F+00 '
Co-134 23ME-04 384E-04 S 10E-O05 NODATA 119E-04 427505 2070 o ALL 000 000E«00 000FE+D0 0 O0FE00 0 00E«O0 0 00FE+D0 0 00E+0D O OUF «00 '
! Ce-137 327604 313E-04 462F-05 NODATA 102E-04 387F-05 108508 128 3300 281E-01 280E-0! 3Q6E-02 000E«0C 8 75602 3 1502 1 88E-03 #
[ i
]
; Bala-140 831E-05 728E-08 4356E-08 NODATA 237608 434F-08 421E-05 ALL 000 200E«00 O 00E«00 ©O0OE+O0 0 CIE+00 0 00E+00 0 DOE+00 © 00E +D0 1
|
]
|
|
Total Dose (mremiyr) = ZBEQY 271E-01 403E-02 0 00F+00 883E-02 315E-02 390F-03 !
.i
|
|




e
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Dose from Fich Pathway for 1991 Data !

Usaga (intake ratg) = 08 “giyr Maximum Exposed Child
cwo  Highest Annual Mean Concentration
ingestion Dose Factor
{rmrem per pCi k-gented) indicator Frah Dose (mremiyr)
Radionuchids Bors Uver T Body Thyold  Kidney Lung  Gi-LL! Location  ipCifkg) Bone Liver T Body Thpoid  Kidney tung  GHLLI
Mn-54  NODATA 107606 285608 WODATA 300E-08 NODATA 298E-08 129 820 COOE«00 B37E-04 170E-04 0O00E00 1 79E-04 000E+00 5 34E-04
Z Co-58 NO DATA | 80E-08 551508 NODATA NODATA NODATA 108608 129 1400 DO00E400 242E.-04 741E-04 000E+00 000E+00 000F+00 1 41E-03
5 fo 50 TOSE-05 287605 133E-05 NODATA NODATA 774E-08 2 78E-€5  ALL 000 CO0E00 000E«D0 0O00E+00 000E400 ©OCE+QC 000E+00 0 D0E+00
Co-80  NODATA 520608 158E-05 NODATA NODATA NODATA 203605 129 8500 000Es00 330E-03 9 73E-03 000E+00 000E+00 00530 1| BIE-02
Zn-as 137E-05 385E-08 227E-05 NODATA 230605 NODATA B41E-08  ALL 000 000E«D0 000E+00 000EsD0 000E«I0 000E+O0 000E400 O 00E+00
Nb-95  225E08 870F 00 B20E-00 NODATA 823600 NODATA 187608 128 350 7S6E-07 284E-07 210E-07 000E«DC 2 7TTE-O7 000E+00 5 44E-04
295 11BE-O7 256500 227E-08 NODATA 385F-08 NODATA 2666-05 ALY 000 CODE«D0 0 O00E+00 JO0EDO ©00F+00 000FE«00 000E«0D 0 OOE+00
, 131 L72E-05 173605 OBIEO6 572603 284F 05 NODATA 164E-08  ALL 000 000E«00 OO00E+OC O000F+0C 000FE+0C ©000E+D0 000E+00 0 DOE+00 .5
! Co-134  234E-04 334E-04 B10E-05 NODATA | of 04 427E-05 207608 129 500 132E-02 217602 ASE-03 000E«00 6 74E-03 2 426-03 1 17E-04 |
Ce-137  327E-04 313E-04 482605 NODATA 102E-04 367E-05 108E-08 129 2800 818E-02 7RIE02 115602 0O00F+00 255E-02 916F-03 4 89€-04 :
Bala-1%0 8 31E-0S 720608 485608 MODATA 237E-08 AMMEOR 421605  ALL 000 JO0ESOC 000E«00 0 0OE+00 ©O00E+O0 O 00E+DD 0 O0E«00 0 OOFE+D0

Toral Dose (mrem/yr) = DA9E-02 104E-01 2688E-02 000E+00 324E-0F 118E-02 2 14607

N —
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Dose from Shoreline Sediment Pathway for 1991 Data

Shon

3 20E-05

7 30E-05

0 00E+00

4 40E- 02

0 00E +00

0 00E «00

0 00E+00

0 0OE+00

0 00E+00

5 65€E-05

© 00F +00

Maximum Exposed Child
Shoretine Recreation 14 heiyr
Shore Width Factor = 03 (lake shore - locadon 128)
Shore Width Facior = 02 (river shoreline - locetion 130)
Exteinal Dose Factor
for Standing on Highest Annual Mean Concentration
Contaminated Qround
Dose (:aremlyr)
{mremfy per pCiim?2) Indicator  Sediment
Radionuctide T Bedy Shin Location  (pCifkg) T Body
M. 54 5 80E-00 € 8OF 09 129 280 273605
Co-58 7 00E-00 8 20€-08 179 530 823F-05
te 59 2 00E-00 9 10F-09 ALL 00 000E+00
Co-80 1 70E-08 2 00F-08 129 1310 374F-04
In-88 4 00E-0% 4 80F-09 ALL 00 0 O00E+«00
Nb-95 S 10E08 8 00F 19 ALL 00 ©00F+00
2185 5 00F 0 & BOF-09 ALL 00 00CF+00
1131 2B0E-09 3 40F-09 ALL 00 0MOFE.00
Ce-134 120508 1 40F-08 ALL 00 000F«00
Ce-137 420600 490E-00 130 1030 435505
Bala-140 7 10F-08 2 40F-09 ALL 00 000E+«00
Totai Dose (mremiyr) = $ 12E-04

8 02E-04




Dose from Air Particulate inhalaiion Pathway for 1991 Data
Maximum Expose | infant

Breathing rate = 1400 m3fyr
Highest Annual Mean Concentration
INFANT
inhatation Dose Factor
{mrem per pCi inhaled 'ad) Indicator Air Dose (mremiy)

Radionuctide Bone Liven T Body Thyroid Kidney Lung G-l Location (pCilr."3) Baone Liver T Body Thyroid Kidney Lung G- L4t

M54 NODATA 181E-05 356E-08 NODATA 3S8F-08 7 14E-04 504F-08 ALL 0 00E«00 000E+«00 000E+00 000E«00 000FE+00 000E+00 0 00E+00 0 00E+00

LZ-v

NODATA 371E-07 130E-08 NODATA NODATA 565604 705E-08 ALL 000E+O0 0 O00E+0C ©00E+00 ©00E«00 000E«D0 0 00E«O0 0 COE+00 0 00E +00
Feo-50 980508 168E-05 B77E-68 NODATA NODATA 7256-04 1776-05 ALL O00E+00 ©O00E+00 000E+00 00UE+00 0 00E+60 000E+0C 0 00F 00 0 00E+00
Co-80 NCDATA S73E-08 R41E-08 NODATA NODATA 322E-03 2 28F-05 ALL OOCE+D0 OOCE+CO 000E:00 000E+00 0 00E+00 000E+00 © 0OE+00 O 00E O
In-85 138E-05 447605 222605 NODATA 232F-05 462€-04 387E-05 ALL D00E400 000E+D0 0 00E+00 000E+00 ©00E+«00 0 00E+00 0 00E+00 0 00E«
Nb-85 112505 AG0E-06 270E-08 NODATA 337608 342E-04 905508 ALl 00CE«00 000E+OC 0 O0E+00 € O00E+00 0 OCE+00 0 ODCE«00 D DOE+00 0 0E«r !
2185 224E-05 190E-05 145E-05 NODATA 222005 125E-03 155605 ALL 0 00E«0D 000Es00 000E+00 0 00E+D0 00000 0 00F<00 000EsD0 0 COE+00
131 27ME-05 J1TE-O5 140E-05 108E-02 370F-05 NODATA 7 SBE-07 ALL COOE+00 000E+00 COOE+00 O O0OE«D0 0 00E+00 000E+00 0 00E+00 © 06E+00

Ce-134 2683E-04 502604 532F-05 NODATA 138E-04 569605 953607 ALL O00E+00 CODEs00 ©OCEDN 0 O0M:400 0 00E«D0 0 00E+00 0 DOE<00 0 90T 00 |

Ce-137 392E-04 43TE-04 325E-05 NODATA 1236-04 S500E-05 ©536-07 ALL 0.00E+00 ©O00E+00 O O00E«00 000E«00 ©0CEs00 000Es00 0 DOE+00 © 00E 00

Bala-140 400E-05 400E-08 207E-08 MNODATA 950E-09 1 146-03 2 74E-05 ALL 0.00E«00 000E+0C G O0ESO0 0 00E+D0 0 O00E«D0 0 09E400 0 005400 © 00E«00

Tots! Dose Equivalent (mrem/yr)= 0 00E«00 G OOE«D0 000E+00 DO00E«H0 0 0OE+00 0 DOF+00 0 0DE 400
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Dose from Air Sadiciodine Inhaiati i FPathway for 1991 Data '

RMaximum Expesed infant ‘

Braathing rate « 1400 may
Highest Annuai Mean Concerraiion
INFANT
inhmation Deee Factos
imrem pa: P, inhaied) A Dovew imwerm e
Racdtionochds Bone v T Bady Thyroid Koy Lung G-l Location HCEMD Beone 1 v T Body Thyrosd Mortramy Lung S
Mn. 54 RODATA 121E-05 358F 08 NODATA 358508 T 14E-04 S 0aF 08 AL 000 GODE«O0 QO00E+0C 0 00E-00 O 0OF 0 0 20E«00 © 00F«00 € 00F 00
Co-S8 NODATA 8 T1E-07 130F-08 NODATA NODATA SS5E-04 7085 08 AL 000 C00FE+00 COOE00 ©ODED0 0 OOFE00 D O0F«00 © 00F«00 0 DOF e
Fo-59 PERE-DC 1ORE-OS STTE-08 NODATA NODATA TISE-04 17TE-08 ALL TO06 COOE00 200F«0 0 00E«00 ©O00ES00 © O0F .00 O 00E 00 0 OCF a0
Cor-m0 NODATA S73E08 S4E-08 NODATA NODATA 320608 2 28¢ 9% AL CO0 0O00ESIC ©OOED0 0 00F«00 © DOF«00 O 00E+00 ©OCC.O8 © 0OF .00
In-a5 138E-08 S4TE-DS 229605 NODATA 2WE L8 AMFE-De IWIEOS AL 00 0O00E00 000E«00 0 90F«00 O 00F .00 CONED0 0 NOEO0 O O0F 00
N TIZEDS 4SRE08 270F 08 NODATA 33708 3427 04 9 OSE-0@ A 000 0O0E0C CO0E«00 000E«00 © 0OF«00 DO0E«D0 ©NOF«0T O GOE«0n
2195 B24c w5 199E-05 145805 NODATA 227605 126E-C3 1 S5E05 ALy GO0 00000 000FE.00 0 0DED0 © ODFE.O0 DO00E«00 0 00F«08 O 00F«00
ISk 1] 2TIE S 317F-05 1 a0FE-05 108E-Q2 ITOE-OS NODATA 758507 AL CO0 COGES00 000F0 O 00F.00 COOE«O0 0 00E-D0 0 O0EL00 O DOF.00
Co- 134 283E-04 LO2F 04 SIVFE-O05 NODATA 138F-04 SERE-05 953F 07 AL 000 COOEsO0 DOCEOU 0 00E«00 G 00FE+00 C00F«00 G O0OFO0 © 0OF .00
Ceo-137 SWEO4 43TE 04 AISEO5 NODATA 1236-0¢ SP-~ % 95397 AL D00 CO0EO0 OODED O 00E00 © 00E . CPDEDN 0 DOE+00 0 00F .00
Bals-140 <C00E-05 400F-28 ZOTE-OR NODATA 3SBE-" . | 4E-4> ., 08 ALL UG GO0FE00 0 NOED0 0 9OFO0 0 00F 00 DO0E«00 © 00«00 9 00F w00
T AN gtvsient (reommbyr) - DOEOD O O0EO0 0 O0EC 0 00FE«00 CODE-OC 0 00E«00 0 0000
L
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Dcse from Milk Pathway for 1991 Data :
!
Maximum Exposed Infant |
Usage (intake rate) - 0 Uy :
Highest Anmual Mean Concentration :
— |
Ingewion Dowe Factoe ‘;
imeam par pCi ingesied) Indicatoe HAE Does imremiyr '
Radionuciide Bone Uver 7 Body Thyroid Fadney Lung G-iLl Loeaton G Bore £ rom— T Body  Thyrows Fidney Lang (= R
M54 NODATA 196E-05 451FE-08 NODATA ¢ 41508 NODATA 721600 ALL 000 D00E«00 DO0E00 D OOED0 0 0DFE+D0 O 00E00 0 00F+00 0 00F « :
To-58 NODATA 380E-08 E83F-08 NODATA NODATA NO DATA 8 7F-00 ALL 000 COOEOD O HOF00 0O00ESD ©00E«O0 0 0000 0 00F+00 © OOF <00 !
Fe 58 30LE-95 S3BE-O5 212605 NODATA NODATA 150608 25TE-08 ALL 000 D00E«O0 Q00E00 000E«00 0 O0DE«00 000F«00 0 QUE«00 0 00F on
Co-80 NODATA 108E-05 285505 NODATA NODATA NODATA 25708 AL GO0 O00E«00 OO0NE«00 0O00EO0 © 0000 000F+00 0 00E«00 0 00F «on
In-65 184E-05 83E05 291E-05 NODAT” 308508 NODATA 5 23F 05 ALL C00 O00E«C 070E«00 000E00 0 00F«0 000E«D0 0 00500 0 00F o
Nb- e 420E-08 173508 100E-08 NODATA 124E-08 NODATA AR 23 AL CO0 COOEDr QCOE+D0 CONEL080 0 J0EO0 O DOEI0 0 00E«0C © 00F 00
Zr-es 208E-07 S02C-08 350E-08 NODATA S£'E-08 NODATA ? So€ .05 ALL 000 CODE0 00DFE400 0 COE«00 0 DOED 0 00E«00 0 00F <00 © 00l «00
13t S50E 05 423FE 05 136E-05 139F 02 AME-05 NODATA 1 61E-08 ALL 090 000E«00 0OOE400 € O0E+D0 0 00E<CO © DOE«00 O O0F .00 O 00F w00
Ce-134 B37TEO4 TOIED4 TIOEOS NUDATA 181504 7 42E-08 1 E-om ALL GO0 000E-D0 000E«00 0 OOF+0 © 00F00 0 COFE«0 OMELE 0w
Co-137 S22E-04 B 1IE-04 433F-05 NODATA 184F-04 8845 05 TE-on AL 000 CO0E+D0 000E«OC O O0EQ0 © 0OE00 0 00E<00 0 00«00 O 00F «00
] Bala-140 171E-04 179707 RBIE-08 NODATA A DSE-08 10SE-O7 4 20F 0% ALL COC CODE«OC COOF 90 0O0CE00 0 00E«00 0O 00F«00 0 00F 00 © DOF 00
! Tota! Dose Equiveient (mremie) = Q00FE«00 000F«00 0 O00E00 G O0E00 O 0OF«00 0 00F«00 0 00F 00
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5.0 QUALITY ASSURANCE

R A R S e TR SEE AN NN WP WE N D R W W e e

5.1 DUKE POWER COMPANY'S RADIOLOGICAL ENVIRONMENTAL

LABORATORIES

511 P 1ION
The Radiclogical and Environmental Services Group and the Fisheries work
group verform the environmental sample collections as specified by
approves sample collection procedures.

Modifications and improvements made to the environmental sampling program
during the past year can be found in Appendix A.

5.1.2 SAMPLE ANALYSIS

The Radiological end Environmental Services Group performed the
environmental sample ana'yses as specified by approved analysis
procedures.

In 1988, reviewed data indicated detection of Cs~137 in airborne radioiodine
cartridges, but not iz associated airborne filters for the same sampling
period and location. An extensive investigation was ccaducted in 1990 to
determine reassons why low level Cs-137 activity, approximately 1 to 8
picocuries per total cartridge, was being detected on a low percentage basis
of all cartridges counted by the Duke Power Radiological and Environmental
Services Group. The possibility of detecting low-level activity was
increased due to the installation of low background shields for gamma
spectroscopy . Inaddition to the new shields employed, analysis techniques
in some instances used extended count times. Experimental results
determined that the Cs-137 activity was due to the activated carbon med’a
and was present prior to nlacement into field sampling units.

Various airborne radioiodine cartridges were obtained from different
vendors nationwide which had similar characteristics as the cartridges that
wape in current use by the Duke Power Environmental Collection Team.
Findings support that low-level Cs~137 is a fallout product that is
incorporated into the carbon media.

It is anticipated that continual observance of low activity Cs-137 will be
detected on & rendom basis in airborne radioiodine cartridges and any
trending of this data will be reported by the Radiological and Environmenta)
Services Group to appropriate nuclear station personnel for consideration.

5-1




5.1.3 DOSIMETRY ANALYSIS

The Dosimetry Laboratory performed environmental dosimetry measurements
as specified by approved dosimetry analysis procedures.

5.1.4 INTRALABORATORY QUALITY ASSURANCE

Radiological and Environmental Services has an internal quality assurance
program which monitors each type of instrumentation for reliability and
acc.:acy. Daily quality control checks en. ure that instruments are in
proper working order and these checks are used to monitor instrument
performance.

Additionally, National Institute of Standards and Technology (NIST)
standards that represent counting geometries are analyzed as unknowns 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 are performed and
documented should calibration verification data fall out of limits.

5.1.5 INTERLABORATORY QUALITY ASSURANCE
5151 DUKE POWER'S AUDIT DIVISION

The Radiological and Environmental Services Group
participated in a Quality Assurance audit in 1991, performed
by Duke Power Company's Audit Division. Followup items
pertaining to the environmental sampling program were
identified in the audit and resulted in the placement of twc
special interest TLD's inside the site boundary st the N and
NNW sec.irs.

The follow-up items were later closed out by the Audit
Division.

5152 DUKE POWER'S NUCLEAR PRODUCTION
INTERCOMPARISON PROGRAM

The Radiological and Environmental Services Group
participated in the Duke Power Nuclear Production
Intercomparison Program during 1991.

Interiaboratory cross-check body burden standards, marinelli
beakers, air filters, air cartridges, gross alpha/beta on
smears, and tritium in water samples were analyzed at various
times of the year by the four counting laboratories in Duke
Power Company for this progiram.

5153  US NUCLEAR REGULATORY COMMISSION INSPECTIONS

Radiologicel and Environmental Services was audited by the
NRC in '981. No foliow-up items were identified by the
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inspector. A non-cited violation was identified concerning
the failure to employ & sampling method which resulted in a
specimen that was representative of liquid flow at drinking
water site #132. A new sample location was found where the
pump would continue to operate even during periods of low
demand. This location was placed in service on 01/25/91.

5154 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
INTERCOMPARISON PROGRAM

The Radiological and Environmental Services Group
participated in the Environmental Protection Agency (EPA)
Environmental Monitoring Systems Laboratory
Intercomparison Program. The EPA sample types included
mixed gamma in water (3 times per year), mixed gamma in milk
(2 times per year), gamma in air filters (2 times per year),
iodine in milk (2 times per yenr), tritium in water (3 times per
year), iodine in water (2 times per year), gross alpha/beta in
air filters (2 times per year), and gross alpha/beta in water
(2 times per year).

Radiological and Environmental Services prepared and
analyzed each sample as quickly as possible. Should the data
obtained be out of EPA limits, Radiological and Environmental
Services would have performed and documented folluw=-up
investigations. The Radiological and Environmental Services
EPA Intercomparison Report code is "CP". A summary of
the EPA Intercomparison Reports for 1991 is documented in
Table 5.1. Of the thirty-seven (37) analyses performes in
1991, one analysis (Gross Alpha/Beta in Air Filter cross-
check, reference date 3/29/91) was out of EPA acceptance
limits.

An investigation was performed to find out why these results
were not within stacdstical limits. The following areas were
investigated in an effort to resolve these poor results:

1. Geometry of the sample

2. Gas flow

3. Efficiency calibration files

4. Errors in the activity calculsticn

5

X-checks and calibration checks counted at about
the same time of the analysis

6. Trends of past EPA Alpha/Beta X-checks
7. Recounting the EPA X~Check Air Filters

8. McGuire Nuclear Station air filter results for 1991

5-3
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In the first area of investigation, geometry, it was noticed
that tie air filter media the EPA uses is considerably thicker
than that of our regular air samples, therefore the sample will
be placed closer to the counting window during the time of
analysis. This closer placement of the sample will then
produce a higher alpha count rate than that of a sample that
is more distant from the windew. This would in turn produce
a higher activity reported for alpha, but the beta results
would not nccessarily change, because of the high energy of
the Cs~137 beta.

Fr 1 the review of the logbooks it was noticed that these
samples were analyzed about 2 months before the end of a gas
cycle. The gas flow was normal during this time, therefore
this could not have adversely affected the results.

The efficiency calibration files were checked and they were
up-to-date at the time of the analysis. This was shown by
comparing the efficiencies used in calculating the aclivities
for this x-check to those used for previous samples with the

same weigats.

The activity calculations were also reviewed again very
thoroughly to see that all data input was correct, and they
were found to be satisfactory. The x-checks and
verifications periormed at about the same time (April 1991) of
the EPA x-check analysis were also reviewed to see if they
were indicating a problem with the instrument. It was found
that two x-checks, on® EPA Drinking Water and one G.O,
smear, were analyzed at about the same time of the analysis
of this x-check. The results of both were within acceptabie
limits; therefore the system wes opersting properly.

The results of the EPA X-Checks for Air Filters and Drinking
Water since 1984 were gathered and plotted to see if there
were any trends in the results. The EPA started using a new
uisk media tc simulate an air filter in April of 1987. By
studying these graphs it was seen that the alpha results,
from 1988 to present, start to trend high. This trend can be
related to either the change in filter media or change in
calibration stende ‘ds (new standards made in October 1987).
By compering the graphs it was seen that the change in
results is due to the change in filter media, because the
Drinking Water resilts did not trend in the same manner as
those of the Air Filtars.

The EPA Air Filters were an lyzed again under the new
calibration that was performed in June 1991. These results
were satistactory for Be'a activity, but were at the warning
limit for Alpha. The Air Filters were also counted while
placed directly in the holders (i.e. not in planchets), and
these results were withir statistical limits (Alpha Normalized
Deviation=2.45 and Beta Normalized Deviation=-1.58). These
results would support #1 of this investigation for Alpha,
because the vesults were produced with the sample being
further away fron the counting window and closer to being
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the geometry used prior to April 1987. However, this does
not support #* for Beta, because even though the results are
within siatistical limits, the activity had dropped.

The final part of this investigadon was to determine if there
was A change ur trend in the results of the routine air filter
samples for 1991. This stuuy was done by printing all of the
alpha and beta results for McGuire Nuclear Station for 1991,
and visually checking to see if there was a noticeable change
in the results. By doing this, there appeared to be no
adverse changes or trends in the activities that were
reported; therefore, our countiag systems were still
operating properly. In the conclusion of this intestigation,
it appeared that just one reason for the poor results could not
be identified. The instruments will continue 10 be checked on
& quarterly basis to ensure they are within calibration limits .

Additional documentation of this investigation is available from
Radiological and Environmental Services.

5155 NRC/STATE OF $.C. EiVIRONMENTAL MONITORING
PROGRAM

The ONS Chemistry Section and Radiological eand
Eavironmental Services routinely participate with the State of
South Carolina in their NRC/State Contract Environmental
Monitoring Program. The ONS Chemistry Section splits
water, milk, vegetation, sediment, and fish samples with the
Bureau of Radiological Health of the State's Department of
Health and Environmental Control (DHEC) for analysis.
DHEC collects air samples from two of the locations sampled
for air by ONS. Results of the analyses performed on split
and duplicate samples by the Radiological and Environmental
Services Group and DHEC Laboratory are compiled by DHEC
and provided to the NRC. TLDs are also co-located with the
State and NRC at various environmental sites.

Radiological and Environmental Services, and the Dosimetry
Laboratory routinely participate with the State of North
Carolina Department of Environmental Health arnd Natural
Resources (DEHNR) in an intercomparison program. Health
and Radiological Projects sends air, water, milk, vegetation,
sediment, and fish samples which have been collected to the
State of North Carclina Radiation Protection Section for
intercomparison analysis. TLDs are also co~located with the
State and NRC at various environmental sites. Also, every
six to eight months, the State of Nerth Carolina Radiation
Protection Section irradiates environmental dosimeters and
sends them to the Dosimetry Laboratory for analysis of the
unknown estimated delivered exposure. A summary of the
State of North Carolina Environmental Dosimetry
Intercomparison Report for 1991 is documented in Table 5.2,
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The Dosimetry lLaboratory results were within 8.13% of the
State of North Caroling results (excluding Standard Deviation
values) for the March 1081 ernss-check and 3.79% (excluding
Standard Deviaticn values) for the December 18991 cross-
check.

5157 US. DEPARTMENT OF ENERGY INTERCOMPARISON
PROGRAM

There was no DOE intercomparison program during calendar
year 1991,

5.2 CONTRACTOR LAPORATORY

No ountrector laboratories were used during 1961,

-
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TABLE 5.1
(Page : of 2)

U.S. ENVIRONMENTAL PROTECTION AGENCY INTERLABORATORY COMPARISON PROGRAM
1991 CRUSS-CHECK RESULTS FOR THE RADIOLOGICAL AND ENVIRONMENTAL SERVICES L ABORATORY

CONTROL LIMITS
ANALYSIS DATE NUCLIDE(S) FNOWN VAL UE (3 SIGMA: N-3) REPORTED YALUE
Gamma in Water 2/08/91 Ba-133 75 pCi/L 61.1 - 88.5 pCi/fL 76.3 pCi/L
Co—-60 40 pCi/L 31.3 - 48.7 pCi/L 2.3 pCi/L
In-65 149 pCi/L 123.0 - 175.9 pCi/t 158.0 oCi/L
Ru-106 186 pCi/L 153.0 - 21%.0 pCi/L 212.3 pCi/L
Cs-134 8 pli/L 0.0 - 16.7 pCi/l 8.3 pCi/t
Cs-137 8 2Ci/L 0.0 - 16.7 pCi/l 9.3 pCr/L
6/07/91 Ba-133 62 pCi/L 51.6 - 72.4 pCi/. 65.0 pCi/L
Y Co-60 10 pCi/L 1.3 - 18.7 pCi/L 11.¢ pCi/l
o In-65 108 pCi/l 88.9 - 127.1 pCisl 112.7 pCiit
Re- 106 149 pCi/L 123.0 - 175.0 pCi/L 159.0 pCi/tL
Cs-134 15 pCi/L 6.3 - 23.7 oCi/L 15.0 pCi/L
Cs-137 1a pCi/s 5.3 - 22.7 pCi/L 15.3 pCi/i
1C/04/91 Ba-133 98 pCi/L 80.7 - 115.3 pCi/L 100.7 pCi/L
Co-60 29 pCi/L 20.3 - 37.7 pCi/L 32.7 pCi/L
In-65 73 pli/l 60.9 - 85.1 pCi/L 83.3 pli/L
Ru-106 199 pCi/L 164.3 - 233.7 pCi/L 218.0 pCi/L
Cs-134 10 pCi/L 1.3 - 18.7 pCi/L 10.3 pCi/L
Cs-137 10 pCi/L 1.3 - 18.7 pCi/L 11.0 pCi/L
2/15/91 I-131 75 pCi/L 61.1 - 88.9 pCi/L 78 .7 pCi/L
8/09/91 1-131 20 pCi/L ¢.6 - 30.4 pCi/L 20.7 pCisL
Air Filter 3/29/91 Cs-137 40 pZi/Filter 34.2 - 45.8 pCijFilter 39.3 pCisFilter

Gross Alpha 25 pCi/Filter 18.1 - 31.9 pCi/fFilter 41.7 pCi/Filter
Gross Beta 124 pCi/Filter 117.1 130.9 pCi/Filter 108.0 pCi/Filter




TABLE 5.1 :
(Page 2 of 2)

U.S. ENVIRONMENTAL PROTECTION AGENCY INTERLABORATORY COMPARISON PROGRAM
1991 CROSS-CHECK RESULTS FOR THE RADIOLOGICAL AND ENVIRONMENTAL SERVICES LABORATORY

CONTROL LINITS
ANALYSIS DATE RUCLIDE(S) KNOWN VALUE (3 SIGMA; N-3) _REPORTED vaime
Air Filter 8/30/91 Cs-137 30 pli/Filter 21.3 - 38.7 pCi/Filter 31.7 pCi/fiiter
Gross Alpha 25 pCi/Filter 14.6 -  35.4 pCi/Filter 35.0 pCi/Filte-
Gross Beta 92 pCi/Filter 74.7 - 109.3 pCi/Filter 93.0 pCi/Filter
w» Tritium in Water 2722/91 H-3 4418 pCi/L 3651.2 - 5184.8 pCi/L 4676.0 pCi/L
o
6/21/91 H-3 12480 pCi/L 10314.8 - 14645.2 pCi/L 12387.7 pCilt
10/18/91 H-3 2454 oCi/L 1843.3 - 3064.7 pCi/L 2839.0 pCi/L
Gamma in Milk 04/26/91 I-131 60 pCi/L 49.6 - 70.4 pCi/L 67.0 pCifi
Cs-137 49 pCi/L 40.3 - 57.7 pCi/L 49.7 pCi/L
9/27/91 I-131 108 pCi/L 88.9 - 127.1 pCi/L 110.7 pCi/L
Cs-137 30 pCi/L 21.3 - 38.7 pCi/L 31.0 pCi/t
Alpha-Beta 1/25/91 Gross Alpha 5 pCi/L 0.0 - 13.7 pCil/i 7.7 pCi/l
in Water Gross Beta £ pCi/L 0.0 - 13.7 pCi/l 9.3 pCi/t
9/20/91 Gross Alpha 10 pCi/L 1.3 - 18.7 pCi/L 10.7 pCi/l

Gross Beta 20 pCi/L 11.3 - 28.7 pCi/L 21.3 pCi/L
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TABLE 5.2

STATE OF NORTH CAROLINA DEPARTMENT OF ENVIRONMENTAL HEALTH AND NATURAL RESOURCES
ENVIRONMENTAL DOSIMETER CROSS-CHECK 1991

DOSIMETRY LABORATORY
ESTIMATED VALUE

Katimated Uncertainty Fxposure :M.
(1S.D. mR) (mR} S
(1 S.0. mR}

$ 12 am + 1.91

0.7 45.7% t L9
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A APPENDIX A
l ENVIRONMENTAL SAMPLING AND ANALYSIS PROCEDURES
' ' CHANGE OF SAMPLING PROCEDURES
' I CHANGE OF ANALYSIS PROCEDURES
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APPENDIX B

RADIOLOGICAL
ENVIRONMENTAL
MONITORING
PROGRAM

SUMMARY OF RESULTS

Summary sheets for each media have been included in this Appendix
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Nase of Facility

Location of Facility
Tioe Revort Generated ¢

l"--....-...--..

Mediue or
Pathegr
S let
fUnits)

SRS -

DRINKING WATER
(PCI/LITER)

l! Locations
r TRITIUN

PCL/LITER)
' Lotations

Environsental Radiologicel Menitoring Frogree Susesry

: Mebuire Muclear Station
¢ Mectlenburg County, N
JA-JMN-1992 13:33:02

Type ¢ Total
Kusber of
fnalvses

£s-13

BALA-140

;. BETA

Perforeed

.

"

Poctet Wusber ! 30-349.370
Reporting Period
Database Naor

LOCELION mith Mighest Kean

L omer All indicator
Lisit ¢ Locationg Nase. Distance and Dirertion
Detection Bean (Fraction) Lotation Kean (Fraction
(LLD) Range Lode Range
{ B o 0.00EL00T 0/ 26 0.006+00( 0O/ I})

0. 00E+00-- 0,00€+00 0.00E+00-- 0,00€+00
138, 0.00E+001 0/ 28)
0. 008 +00-~ 0.00€ +00 0.00F+00-- 0. 00€ +00

132 (11.2 mi §56)

0 A {24 26) ! 1.4 127 13
;' 40 == {3 1.8 3.0
142 (7.5 Ky %) :
2.00E+0) 226002 2/ 0} | S2%%0% 1 4!
T0EH02-~ 5.47E+02 ! . 7BE0Z-- 5.670%07 |

0.006400( 0/ 1J) |

1-<JAN-199] through 1i-DEC-199|
t $DISK][USER ASC IMNSY: . SaF ;)

Lontro! Locstions
Frattion)

Kange

QQ an

136 (12.5 Wi NNE)
0.00E+001 0/ 13)
0. 00E+00-- 0.00€ +00

0.00E«00( 0/ 1%)
0.00€+00-~ ©,00F +00
2.5 ( 13 13
0.%7 == b4

No. of
Non -
Routine
Report

Rras,

.....................................................................................................................................

raction of detectable seasuresents at specified locations is ingicated in parentheses, (Fraction)

'ua #nd range based upon detectable seasuresents only

ero range indicates no detectable activity seasurseents
11 LLD is eoual to O, then LLD is not reguired by Technical Specifications
'h LLDs listed above are the values recuired by Station Technical Spec:ficalions

132 = Charlotte Municipal Water Supply (11.2 Wi SS6)
136 = Mooresville Municipal Mater Supply 112.5 Mi WME)
142 = Davigson Municipal Mater Supply (7.5 Wi M)
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B4 SURFACE WATER

Environeenta) Ragiological Monitoring Progras Sussery

Kaoe of Fatility ; MeBuire Muclear Station
Lotation of Fatility : Mechienburg County, N.C.
Tioe Report bererated : J4-JAN-1997 133012

Dochet Nusber L 90369, 370
Database Name

- LoLation with Mighest Mean
Type & Tota) !

Hedius or L bwer all Inditator SrEvEREba IS
Pathway Nuaber of Limst of Letations Nane, Dmanu and Dirertior
l Samplet Analrses Detection | Mean {Fraztion) Lotation Rean (Fraction)
(Units) Performed (b Range Loge Kange
.sumcf WATER
(PCI/LITER)
3 Lotations D ANALL-LL 3 D Lo 0.00E+001 0O/ 26) 0.008¢00( 0/ 11
: 0. 00E+00~~ 0,00E+00 0. 00E +00-~ 0,006 00 |
ANALZ2-LL 3% © 1.0 0.006400( 0/ 24) ! 0.00E+000 0O/ 1)
' : 4 0. 00E+00-~ 0,008 +00 : 0,008 +00-- 0.00E+00
-5 b L 15. 0.00E+00( 0/ Zb) ! 0.006+00( 0/ 1Y)
' 0. 006 400~ 0.,00£+00 | 0. 00400~ 0 00F+00
{ . CO-58 bL ISR | . 0.00E+001 0/ 28) . 0.00E¢001 0O/ 13) !
' ' : [ 0.00E+00-~ 0,00E+00 | 0.006+00-- 0.008+00 |
 FE-S8 ¥ M. L 0.00Ee001 O/ 28) ! 0.006%00¢ o/ 13) .
. : L 0.00E+00-- 0.006400 | 0.008<00-~ 0.006+00 |
! CO-80 18 LO0.00Ee001 O/ 24) 0.00£4001 0/ 13) !
: : L 0.00E«00-- 0,00E+00 | 0.00E+00-~ 0,00£400
. D IN-gS - 00084001 G/ 26) ! 0.00E¢00( 0/ 13) !
- : © 0,00k +00-- 0.00E+00 ! 0.00E+00-- 0,00£+00 |
. MBS »: 5 . 0.00E+00( 0/ 28) ! 0.00E+001 0/ 1Y) !
: : L 0.006400-- 0,008 +00 | 0.00E+00-+ 0,00E+00 |
' CIR9S M LU, 0.006400( O/ 28) 0.006000( 0/ 13)
; : . 0.00E+00-- 0.00E+00 | 0.006+00-~ 0.006+00 |
! 113 L S LoD.0eTe000 0/ 28) ! 0.006+00( O/ 1))
: - L 0. 00E00-- 0.00+00 0,006 +00-- 0.00F«00 !
) L5614 ¥ 18 . O.00E001 0/ 28) ! 0.006400( 0O/ 13)
l . ] L 0,008 «00-- 0,008 +00-~

0.00E+00 !

and range based upon detectable seasuresenic only
action of detectable seasuresents at specified locations 18 andicated in parentheses, (Fraction)
Tero range ingicates no detertable activity seasuresents
LLD is eoual to O, then LLD is not required by Technical Soecifications
l LLEs listes above are the values reguired by Station Technscal Specifications

Location 178 = Discharge Canal Bridge (0.4 Wi ENE)

Location 131 = Comans Ford Das (0.7 Wi ¥)

Location 135 = Plant Marshal) Intate Cana) (12.0 M M)
B-é

0.008+00 !

Reporting Periog 3 J-JAN-199) through 1)-DEC-199)
1 DISK) [USER, ASL )NKSY ), 5AF ;)

Contrel Locations
Rean (Frattion)
kange

135 2.0 N

0.00E4001 0/ 1))

0.00E+00-~ 0,00£400
0.00E+00(1 0/ 1)
0.006400-- 0.006+00 '
0.008+001 0/ 313y
0.00E+00-- 0, 00F +00
0.006¢00( 07 1))

0.00E+400-- 0.00E+00 |

0.00E+00( 0/
0. D0E +00--

0.00E¢00( 0/
0.00E+00-~

13)

0.POE+00t 0/

0.00E+0C 0/

0.00E¢00( 0/

0.00€+06( 0/ 13)

13 3
0. S0E+00 !
0.00E+00 |

1 !
0.00€+00-- 0.006+00 |

13) .
0.00E+00-~ 0,00E¢00 !

15
0.00E+00-~ 0.00E+00 !

0.00€+00~~ 0,00€+00 !

0.006400( 0/

13)

0.00€ +00-- 0.00E+00 |

Non -
Routine
Report
Meas,

0
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raction of oetectable seasurrasnts at spetataee

I0Catioms 38 Indicat B Rareniheses,
BYD range ingicates no detrctable attlivity

Nean and range based upon detectaile Beasurreents only
l Srasureamnts
1 LLD 35 soual to O, then LLD is not resuired by fechnical Specy

he LLDs listed above are the values resuired by Station Techmica

Discharge Canal Entrance to Lake Kot nar

blation 130 * Mighway 73 Bradoe Downstireas (0.6 M SH
Lotat) o/ = Finnacle Accoass Area (12.0 Ri N
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hane 01 Fac

Lotation of Fa iy Aechienburg County, W Re:or

g 3 ak- 198 » o! i v
a¢ Report Generatet d-JaN- 199 atabase Name sD !5t ER.ASC IMNSS 8
¢ mith Mighwe Rea .~
Rediue o’ ok & Tota o . gita Ne
Fathuay Nushe 8! ot OCationg Nane, Distance and Dire 3 & 8
Saep ee Anglrse Detectior Rear 8 i Rea . Mo e bra
it ¢ * I Kanpe ¢ ®angs Range Reat
F 15K
PLINET /KB NN
b A 4
:._: atipns nk -S4 5 A [ ¢ +0 .
& S 4 ¢ n ! F o0 A
L N 4 ¢ +0 )
FE-%4 2. h0F of 0,008 +0 A § 0. DOF +0¢ ¢
' 0,008 +0 0.008 8 0O « 00 O0F « 4 0. 00k «O( }OF + O
¢
& 30K 402 ) ¢ &3 f OF + N b
4% & 4 P 0. 00F +0( 0OF 04
! 1h-45 ' S0F +97 0. 00f+00 0 b 0. 008 +00 : O0F + 00 ( .
0.00F +00-~ 0, 00£ +00 0., 00E +00-- 0. 00¢+0¢ 00k +0¢ OF +
29
3 ME-9" 0.0 b » ] » 0.00F +0¢ ( 2
S . . - QOE + O 0. 00E «00
IR-93 2 0.0 0.00E +00 0 ¢ 0,008 +00 { ¢ OOF + 04 e 2
0.00E +00-- 0, 00f +00 0,00£+00-- 0, DOF + ¢ 00 +00~~ 0, DOF +0¢
] 13 0.¢ 0,00 +00 ¢ ¢ 0.00£+001 0 ¢ 0. 008 +0¢ &
( 00-~ 0,008 +00 0.00E+00-- 0,008 +00 0.00E+00-~ 0, 00€ «0(
1S
(5-'M .  SOE 07 3.9 2.9 IS 0.00E+00{ ¢ ¢
2.9 § 3.9 0,00f+00 0.00t +00
9
! L
! £S-13 12 1,508 +07 28 “ § 26 5 b 0.00F +{x ¢ -
o 1 - 45 ¥ 45 C.008 00 0. 0OE + O
BALA-J40 42 0.9 0. 00£ +00 0 - 0. DOE +O( 0 2 0.00F +00 ¢ B
0. 00€+00-- 0,00f+00 0. 00F + 0 0. 008 +6( 0. 00F +0¢ 0. 00 +0¢
Hedn and range baserd upon detoctable seasurssents onlv
HERaction of detectable seasuresents at specified torations 18 ipdicated in parentheses, (Fraction
U range ingicates no deteciable actavity MFasureernty
i1 LLD is equal to O, then LLD is not reouired by fechn.cal Soecifications
LLDs listed above aie the values reguired by Station lechnical Spec-fications
-
Lotation 129 Discharge Cana) Entrance to Lake LS TT & M ENE
B
ation 137 = Pinnacle Accese Ares uR P

A
|




B.5 DIRECT GAMMA RADIATION

A -

Lecation mith Hoghest Mear
Nedium or . Type & Total | Lower All Indicator R e R T e
Fathuay Number of | Limst of Lotalions . Nase, Distance and Direttion
Saunled : Analvses | Detectips | Mean (Fraction) Location Meen (Fraction)
(Units) i Perforeed | (LLD) ! Range Coge Range
DIRECT RAD-TLD
@R/ Quarter) :
: : c B0 (11.5 Ky M)
&) Lotations . aR/Qtr 170 1 G.00E+00 ; 14, | 166/ 186) | M. { & 4
' . 6.0 - 31, 16, == 3.

B b T b L R

Mean and ange based upon detectadble seasureaerts only

Fraction of oetectable seasureeents at specified locations 1% ingicated in parentheses, (Fraciion)
lero range indicates no detectable activity measuresents

11 LLD s poua) to O, then LLD 15 not required by Technical Seecifications

Control Locations
Aean (Frastion)
Range

Environsenta) Radiclogical Mons * ing Progras Suseary
Naee of Facility ¢ Mebuire Mutlear Station Docker wusber 50-389,370
Lotation ¢ Facaiaty : Mechientwrg County, N.C Reporting Peraod : 1-JAM-1991 through 3-DEC-1991
Tise Report Generated : 2)-JAK-1892 15:09:49 Databate Neme s SDISK) [ USER.ASL IWNSY | SAF ;)

143 = Site Boundary (0.3 Ri M) 163 = &5 Mile Radivs (5.0 My 5E)
‘A4 = 5ite Boundary (0.4 N5 WNE) 184 = &-5 Rile Radaus (4.5 My SSE)
toa = Site Boundary (0.5 M %) 165 = 4-5 Maile Radaus (5.0 My §)
= Site Boundary (0.5 Wi ENE) 166 = 4-5 Mile Radius (5.2 My S5M)
= Site Boundary (0.4 Wy §) 167 = 4-5 Mile Radius (4.9 M S¥)
= Site Boundary (0.5 My ESE) 168 = 4-5 Mile Radrus (4.7 M) WSH)
& ¢ Sate Boundary (0.6 M SE) 16% = 45 Mile Radaus (4.4 ¥} W)
©w = Sate Boundary (0.5 M1 SE) 170 = &-5 Mle Radaus (4.5 M) wNNW)
£31 = Site Boundary (0.4 M §) 170 = 45 Mile Radius (4.5 M1 NN,
152 = Site Boundary (0.5 M3 SS4) 172 = 4-% Nile Radius (5.2 M1 NS}
153 = Site Boundary (0.5 Hi S¥) 173 = Seecial Interest (6.5 Wi WwN)
15 = Site Boundary (0.5 Ki ¥) 174 = Special Interest (6.7 M) W)
195 = Site Boundary (0.5 M1 ) 175 = CONTROL (12,7 %1 W)
156 = Site Boundary (0.5 Wi WWN) 176 = Soecaal Intecest '11.0 Mi S¥)
' 157 % 45 Mile Radius (4.8 Wi W) 177 = Special Interest (8.6 W; §)
158 = 4-5 Mile Ragius (4.4 Bi NNE) 178 = Specaal Interest (9.2 Wi SE)
159 = 4-5 Nile Ragius (5.0 Wi M) 179 = Specia) Interest (10,4 My ESE)
is0 = 4-5 Mile Radius (4.9 M ENE) 180 = Special Interest (11,5 Wi WNE)
. 181 = 4=35 Wije Radius (4.7 Wi E) 18) = Special Interest (6.7 M5 NE)
162 = 4-5 Mile Radius (4.6 M FSE) 182 = Special Interest (4.0 W1 NE)
183 = Specyal Interest (5.5 Wi §)
. 1Bé = Special Interest (0.2 W1 W)

187 = Special Interest 10.3 M M)

No, of
Non-
Routine
Report
Reas,



B.10 FDOD PRODUCTS (CROPS)

Environeenta) Radiological Monitoring Progras Sussary

l Mcbuare Muclear Station
Location of Facility : Mecklendurg County, ¥ (. Repor ting Periog ;
Tioe Regort Generated @ i4-JAN-)997 133112 Database Nane

.-o.-------o------...-----._------.--.-4-‘-..................-.h venase

Type & Tota) !

Name of Facality ! Dochet Number : 50-249.370

Lotation with Wighest Mean

and range dased upon detertable seasuresents only
clion of detectable seasurceents at specifiod lotations is indicaied in parenthesrs, (Fraction)
0 range indicates no detectable activily seasuresents
11 LLD 15 eouzi to 0, then LLD is not regeired by Technicz) Specifications

1-JAN-199] through 31-DEC-199)
© SDISKI:[USE" . ASC INNSS ], 5AF ;|

Contro)l Locations
Bean (Fraction)

. %o (ontro) Lotations

Medius or | ower Al) Indicator  essrescinninrriiiciir e
Pathway Nusber pf Limit of ! Lotations Nast, Distance and Direcdion

Gampletd Analvees | Detection | Mean (Fraction) Lotation Rean (Fraction)

{Units) Perioraed (LLh Range Loge Range
CROPS
(PCL/WET /M)

BN Locations oS 17! 0.0 0.006400( 0/ 17) 0.0060001 O/ )
» ‘ : 0. 008 +00~- 0,00£+00 0.00£+00-- 0.006+00 °
; ' C0-58 17 0.0 0.00E4001 ¢/ 17) . 0.006¢00° 0/ 1) .
' ' 0.008+00-~ 0,00 +00 0.00E+00- 0,00 +0° |
| CFESE 100 0.0 ¢ 0.0060000 O/ 1) - 0.006400( O/ 1) !
. : ' L 0,008 +00-- 0.00F+00 0,008 +00-+ 0.00E+00
! CD-60 17 0.0 0.0064001 0/ 17) ! 0.006400( O/ 1) :
l : : 0. 00E+00-~ 0, 00E+00 0.006400-~ 0,00 +D0 !
| L IN-48 170 0.0 ! 0.006400( 0O/ 17)° 00064000 ©/ )
' : : 0.00€+00-- 0,006+00 0.00€ +00-- 0.006+00 |
C B9 17 0.0 0.00E400( 0/ 17) ! 0.006%00( O/ 7) !
- : : 0.008 +00-~ 0.00E+00 0.00€+00-- 0,00£ +00
' ¢ IR-9% 170 0.0 ! 0.0064000 0/ 17) ! 0.006400( O/ 7) :
: : L 0.006+00- 0.006400 0., 008 +00-~ 0,006 +00 '
l 113 17 . L O0.0084001 O/ 17) ! 0.006400( o/ 7) !
; ! ' 0.006400-~ 0,008 +00 0.006+00-- 0.00E+00
. ;08134 17 s, L 00064000 0/ 17) ! 0006400t O/ 1) !
' ' L 0.00€+60-- 0.006+00 0. 006 (0=~ 0. 00E+00
. PCS13T 1w, 00066001 O/ 17) ! 0.006¢00( O/ )
' ’ L 0.COE+00-~ 0.00E+00 0.008 400~ 0,00F+00
. BALA-140 37 0.0 . L.00Es0R! € 1Ty 0.006+00( 0/ 1)
' - - v 0,00k +Gu-~ 0,008 +00 ! C.00E«00-~ 0.00E+00 !

C.00E+00( 0/ 0)
0.00E+00-- ©.00€+00

0.00E+00( 0/ 0)

0.00E+00-~ 0.00E+00 |

0.006400( 0/ 0

0.008+00-- 0, 00€+00

0.00¢00( 0/ 0
0.00E+00-~ 0.00F+00

0.00E+00( O/ 0) |

0.00E+00-~ 0.00E+00

0.00E+001

0. 00F +001

0.00E¢001 O/ Q) :
0.00€+00-~ 0,00 +00

0. 00+00(

0.008 +00(

. DO +00(

Location 184 = 35 sile radius (2.5 Wi ENE) - Bardens {Davenport ‘s Residence)

Locative 185 = 5 mile radivs (4.9 Wi N) - Gardens (Brewer s Res:dence)

LiDs listed above are the values reouired by Station Technical Specifications
' Location 188 = 5 mile radius (2.8 M M) - Bardens (Butsin s Residence)
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APPENDIX C
SAMPLING DEVIATIONS AND UNAVAILABLE ANALYSES

SAMPLING DEVIATIONS

The following deviations from sampling requirements occurred during 1991:

AIRBORNE RADIOIODINES AND PARTICULATES

1. Location #134, 1/8/91 to 1,15/91

R2ason: Due to power having been cut off at the breaker box, the sampler
ran only 124.3 hours out of a normal 168 hour sampling period.

Action: Power was restoied end sampler was restarted. Actual sampling
period was 1/8/91 € 10:45 to 1/15/981 @ 15:03.

2. Location $#133, 1/15/91 to 1/22/91

Reason: Due to part of the filter not covering the full center of the sample
head, air was able tc pass through unfiltered, reducing the CPM and Net
Weight(mg) which may have affected the analysis. The sampler ran 167.1
hours out of a normal 168 hour sampling period.

Action: Filter and cartridge were changed for new sampling period. All
LLD's were met. No nuclides were found on the cartridge attributed to
having missed the filter. Actual sampling period was 1/15/91 @ 08:54 to
1/22/91 @ 08:53.

3. Location #134, 3/12/91 to 3/19/91

Reason: Due to the power to the sampler being turned off by vandals, the
sampler ran for only 102.5 hours vut of a normal 168 hour sampling period.

Action: Restored power and used a tie=wrap to secure breaker box lever
in stationary position. Actual sampling period was 3/12/91 @ 11:32 to
3/16/91 @ 18:02.

4. Location #133, 5/7/91 12 5/14/91

Reason: Due to the plug having been disconnected, the sampler only ran
23.7 hours out of & normal 168 hour sampling pericd.

Action: Plugged in sampler and secured it with a tie-wrap. Actual
sampling period was 5/7/91 @ 12:28 t0o 5/8/91 @ 12:10.
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Location #120, 5/14/91 to 5/21/91

Reason: Due to an apparent power failure during the sampling period, the
sampler only ran 84.8 hours out of a normal 188 hour sampling period. The
sampler was running at the time of collection.

Action: Collected P&C and restarted sampler. Actual sampling period was
9/14/91 @ 14:38 t0 5/21/91 @ 14:38.

Location #120, 5/28/91 to 6/4/91

Reason: Due to a blown fuse, sampler only ran 142.5 hours out of a normal
168 hour sampling period.

Action: Replaced fuse and restarted sampler. Actual sampling period was
5/28/91 €14:40 to 6/3/91 @ 13:10,

Location #120, 10/8/91 to 10/15/91

Reason: Due to a blown fuse, the sampler only ran for 11.9 hours out of
a normal 168 hour sampling period.

Action: Replaced fuse and restarted sampler. Actual sampling period was
10/8/91 €11:25 to 10/8/91 23:15.

Location #120, 10/15/91 to 10/22/91

Reason: Due to a hlown fuse, the sampler only ran for 85.2 hours out of
a normal 168 hour sampling period.

Action: Replaced fuse and restarted sampler. Actual sampling period was
10/15/91 €15:02 t0 10/19/91 @ 04:14.

Location #133, 10/29/91 to 11/5/91

Reason: Particulate from recent forest fires clogged the particulate filter,
preventing air flow and causing the pump to overheat and malfunction.
Also, the actual run time was not available due to an inoperable timer on
the air sampler. A calculated run time was estimated to be 17.78 hours out
of a normal 168 hour sampling period.

Action: Collected sample and replaced sampier. Actual sampling period
was calculated to be 10/29/91 @ 09:22 to 10/30/91 @03:09.




19.

11.

12.

13.

Location #125 11/5/91 to 11/12/91

Reason: In order to prevent the air sampler pumps from forest fire
damage, the Radeco samplers were checked after 2.69 days for flow rate.
The sampler only ran 64.4 hours out of a normal 188 hour sampling period.

Action: Ccllected particulate and charcoal after 2.89 days. Actual
sampling period was 11/5/91 @ 15:50 to 11/8/91 @08:17.

Location #125 11/5/91 to 11/12/91

Reascn: In order to prevent the air sampler pumps from forest fire
damege, the Radeco samplers were checked after four (4) days for flow
rate. Sampler only ran 97.0 hours out of a normal 168 hour sampling
period.

Action: Collected particulate and charcoal after 4.04 days and replaced
with new particulate and charcoal. Actual sampling period was 11/8/91 &
08:18 tc 11/12/91 @ 09:18.

Location #133, 11/5/91 to 11/12/91

Reason: In crder to prevent the air sampler pumps from forest fire
damage, the Radeco samplers were checked after 2.8 days for flow rate.
Sampler ran for only 67.3 hours out of a normal 168 hour sampling period.

Action: Collected particulate and charcoal after 2.8 days. Actual sampling
period was 11/5/91 @ 14:08 to 11/8/91 @09:28,

Location #133, 11/5/91 to 11/12/91

Reason® In order to prevent the air sampler pumps from forest fire
damage, this sample was collected after running oaly 2.95 days (94.8
hours).

Action: Collected sample earlier than normal. Actual sampling period was
11/8/91 @09:30 t0 11/12/91 08:19.

B. F WAT

Location #128, 2/5/91 to 2/19/81

Reason: Due to a malfunctioning pump, & fuill composite sample was
unavailable.

Action: MNS personnel were notified for corrective maintenance. An

abbreviated sample was collected. Actual sampling period 2/5/91 @ 12:00
to 2/19/91 @14:50C.
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Location #128, 2/19/91 to 3/5/81
Reason: Due toa malfunctioning pump, no composite sample was available .

Action: MNS personnel were notified for corrective maintenance. A "grab"
sample was collected. Actual sampling period 3/5/91 @ 14:30.

Location #128, 3/5/91 to 3/19/91

Reason: Due to a broken intake line, the sampler did not run for the full
sampling period. A full composite was unavailable.

Action: Appropriate personnel were notified for repairs. An abbreviated

sample was collected. Actual sampling period was 3/7/91 @10:45 t0 3/19/91
@ 14:50

Location #128, 3/19/91 to 4/2/91
Reason: Due to a clogged intake line, no composite sample was available.
Action: Technical Services were notified for repair. An abbreviated

sample was collected. Actual sampling period was 3/19/81 @ 14:50 t04/2/51
@ 13:45.

Locatios #128, 4/2/91 to 4/16/91

Reason: Due to a malfunctioning pump, a full composite sample was not
available,

Action: Pump was repaired. Anabbreviated sample was collected. Actual
sampling period was 4/9/81 @ 13:20 to 4/16/91 @14:30.

Location #128, 6/11/91 to 6/25/91

Reason: Due to main feed line being redirected. = full composite sample
was not available.

Action: An abbreviated sample was collected. Actual sampling period was
6/13/91 @13:00 to 6/25/91 @ 13:20.
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C. DRINKING WATER

P

Location #132, 1/8/91 10 1/22/91

Reason: Due to water sample being drawn from a "dead water leg", no
composite sample was availeble., It was determined that the composite
sampler was not providing a representative sample due to periodic
interruption of flow, due to pump location.

Action: Composite sampier was relocated. A "grab" sample was collected
from the new location after the intake line was purged. Actual sampling
period was 1/22/81 @ 11:00.

Location #132, 1/22/91 to 2/5/91

Reason. Due to the water sampler being moved, a full composite sample
was not available.

.»xtion: Anabbreviated sample was collected. Actual sampling period was
1725791 @14:00 to 2/5/97 @€ 11:25.

Location #136G, 3/19/91 to 4/2/91

Reason: Due tc a reduction of water flow, there was not enough pressure
to operate the solenoid. No composite sample was available.

Action: Water flow was increased and a "grub" sample was collected.
Actual sampling period was 4/2/91 @ 09:35.

Location #142, 3/19/91 to 4/2/91

Reason: Due to the water flow being reduced in the sample line, there was
no composite sawple availabie.

Action: Water flow was increased. A "grab" sample was collected. Actual
sampling period was 4/2/91 @ 09:05.

Location #136, 1/2/91 to 4/16/31

Reason: Due r0 a leck of water flow in the lines, no composite sample
ble.

Action: Water flow was increased. A "grab" sample was collected. Actual
sampling period was 4/16/91 @ 09:40.

Location #142, 4/2/91 t0 4/16/91
Reason: Due to a lack of water flow, no composite was available.

Action: Water flow was increased. A "grab" sample was collected. Actual
sampling period was 4/16/91 @ 09:15.
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7. location $142, 4/30/9] to 5/14/91

Reason. Due to a lack of water pressure, no composite sample was
available.

Action: Water flow was adjusted. A "grab" sample was collected. Actual
sampling period was 5/14/91 @ 08:00.

8. location #136, 11/12/91 to 11/26/91

Reason: Due to water supply valve having been cut off by p!=:t
personnel, no composite sample was available.

Action: Water supply was turned on and a "grab" s.mple was ~ollected.
Actual sampling period was 11/26/91 @ 09:15.

D. DIRECT GAMMA RADIATION (TLD)

1. Location $166, 9/5/91 to 12/5/91

Reason: TLD was not in the field for the entire 4th quarter. TLD was
found on the ground oy Rive:bend Plant personnel and turned into the
Laboratory.

Acticn: A new TLD was placed in the field. Actual sampling period was
89/5/31 to 10/17/91 and 10/18/91 to 12/5/91.

2. Location #178, 9/5/91 to 12/5/91
Reason: TLD was found to e missing on 11/5/91 due to unknown rea<ons.

Action: A new TLD was piaced in the field on 11/6/81. Actual sampling
period was 11/6/81 to 12/5/91. The abbreviated sample period wes
converted to 672 hours of field monitoring. The normal collection period
for the fourth quarter 1991 was 5i deys. The collection period of 91 days
converted to 2,184 hours of field monitoring. The foliowing action was
taken in order to provide & more realistic and representative dose per
gquarter for this location:

The dose rate of site #178 for the sampling period of 11/6/91 to 12/5/91 was
determined to be 0.006 mR/Hour by the Dosimetry Lab Multiplying 0.006
mR/Hour by 67: hours yielded & quarterly dose of approximate.y 3.9
mR/Quarter The dosc rate 0.006 mR/Hour for location #178 was next
multiplied by 2,184 hours which was the rormal collection period fi » all
remaining TLDs. This calculation yinlded a dose of 13.1 mR/Quarte
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. UNAVAILABLE ANALYSES

The following unavailable analyses occurred resulting from inappropriate
samples during 1991:

A. AIRBORNE RADIOIODINES AND PARTICULATES

1. Location #120, 6/4/91 to 6/11/81

Reason: Due to a blown fuse, the sampler ran for only 2.6 hours out of a
normal 168 hour sampling period. Because of short span of run time, it
was technically impossible to meet required L.LD's.

Action: Replaced fuse and restarted sampler. Actual sampling period was
6/4/91 @14:35 to 6/4/91 €@ 17:11.
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APPENDIX D

ANALY TICAL DEVIATIONS
LOWER LIMITS OF
DETECTION

No analytical deviations were incurred for the
1991 environmental sampling program.




