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TION 1
EXECUTIVE SUMMARY

This Annual Radiologica! Environmental Operating Report describes the Catawba Nuclear
Station Radiological Environmental Monitoring Program, and the results of the program
for the 1992 calendar year.

Included in the report are regulatory regquirements associated with the program,
identification of sampling locations, descriptions of environmental sampling and analysis
procedures, results of the Annual Land Use Census, 8 summary of sample analysis
results, discussion of the results, comparisons of present environmental radioactivity
levels with preoperational data, analysis of trends in environmental radioactivity levels,
comparisons of dose estimates based upon environmental measurements with estimates
calculated using effiuent release data, discussion of quality assurance activities associated
with the program, and identification of deviations from program reguirements.

Sampling activities were conducted as prescribed by Technical Specifications. In addition,
supplemental fish and sediment samples were collected 1o better monitor these media.
Required sample analyses were performed and detection capabilities met technical
specification requirements for all samples.

The following predominant nuclides, detected in sample media collected from the
discharge canal, could be attributabie to the operation of Catawba:

I ——————
Mn-54 Co-58 Co-60 Cs-134 Cs-137

Shoreline Sed | | | | |
Fish s D | 3 s J
Bottom | | l
Sediment
Surface Water Trittum - |
i =Increasing (from 1991), D=Decreasing, S =Steady ﬂ
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These trends in nuclide concentrations observed over the past year, generally reflected
comparable changes in nuclide activities discharged annually or cumulatively via liquid
effluents. No other significant trends regarding environmental radioactivity levels were

evident in the sampling resuits

Dose estimates based upon environmental measurements were compared with those
calculated based upon effiuent release data The estimates correlated weil.

Catawba's contribution to environmental radicactivity 1S small. The highest dose
calculated from environmental sampling (exciuding TLD results) during 1892 was only
0. 28 mrem. All positive indications of radioactivity attributable to station operations were
well below the reporting levels imposed by Technical Specifications Operation of
Catawba has had no significant radiological impact upon the health and safety of the

general public

-
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2.1

SECTION 2
INTRODUCTION

SITE DESCRIPTION AND SAMPLE LOCATIONS

Duke Power Company‘s Catawba Nuclear Station is @ two-unit facility located on
the shore of Lake Wylie in York County, South Carolina. Each of the two
essentially identical units employs a pressurized water reactor Nuclear Steam
Supply System furnished by Westinghouse Electric Corporation. Each generating
unit is designed to produce a net electrical output of approximately 1145 MWe.
Units 1 and 2 achieved initial criticality on January 7, 1985 and May 8, 1986,
respectively.

Condenser cooling is accomplished utilizing a closed cycle system incorporating
cooling towers, instead of utilizing lake water directly. Liquid effluents are released
into Lake Wylie via the station discharge canal and are not accompanied by the
large additional dilution water flow associated with "once-through” condenser
cooling. This design difference results in greater radionuciide concentrations in the
discharge canal given comparable liquid effluent source terms.

A map depicting the site and the area within one mile of CNS can be found in
Figure 2-C. An area map encompassing a ten mile radius from the station can be
found in Figure 2-D.

The CNS Radiological Environmental Monitoring Program (REMP) sampling
locations are summarized in Tables 2-A and 2-B. Table 2-A lists the environmental
Thermoluminescent Dosimeter (TLD) locations. Table 2-B lists all other sampling
locations. The REMP sampiing and analysis procedures are summarized in
Appendix A.

Figures 2-C, 2-D, and 2-E are maps depicting the specific positions of all REMP
sampling locations. The location numbers shown on these maps correspond to
those listed in Tables 2-A and 2-B. Figure 2-C comprises all sample locations
within one mile of CNS. Figure 2-D comprises all remaining locations. Figure 2-E
identifies Location 208 (Discharge Canal) shoreline sediment (1S, 28, and 35) and
bottom sediment (1M, 2M, and 3M) sampling points. Of these six sediment
samples, only shoreline sediment 2t Location 208- 1€ is required by CNS Technical
Specifications; the remaining five are suppiemental samples first collected during
1986.

2-1
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SCOPE AND REQUIREMENTS OF THE ENVIRONMENTAL MONITORING PROGRAM

The Radiological Environmental Monitoring Program required by CNS Technical
Specification 3/4.12.1 provides representative measurements of radiation and
radioactive materiais in those exposure pathways and for those radionuclides that
lead to the highest potential radiation exposures 10 members of the public resulting
from plant operation. This monitering program implements Section IV.B.2 of
Appendix | to 10 CFR Part 50 and thereby supplements the Radiological Effiuent
Monitoring Program by verifying that the measurable concentrations of radicactive
materials and levels of radiation are not higher than expected on the basis of
effluent measurements and modeling of environmental exposure pathways.
Guidance for this monitoring program is provided by the Radiological Assessment
Branich Technical Position on Environmental Monitoring.

The Annual Land Use Census required by CNS Technical Specification 3/4.1 2.2
performed to ensure that changes in the use of areas at or beyond the site
boundary are identified and that modifications to the Radiological Environmental
Monitoring Program are made if required by changes in land use. This census
satisfies the requirements of Section IV.B.3 of Appendix | 1o 10 CFR Part 50. The
results of this census are required to be included in this annual report by Technical
Specification Administrative Coi trol 6.8.1.6

Participation in an approved Interlaboratory Comparison Program as required by
CNS Technical Specification 3/4.12.3 provides for independent checks on the
precision and accuracy of measurements of radioactive material in REMP sample
matrices. Such checks are performed as part of the quality assurance program for
environmental monitoring in order to demonstrate that the resuits are valid for the
purposes of Section IV.B.2 of Appendix | to0 10 CFR Part 50. A summary of the
results obtained as part of this comparison program are required to be included in
this annual report by Technical Specification Administrative Contro! 6.9.1.6.

This Annual Radiological Environmental Operating Report is required by CNS
Technical Specification Administrative Control 6.9.1.6, and it adheres 10 the
content requirements of this specification

CNS Technical Specification 3.12.1 (Table 3.12-1) specifies the conduct of the
Radiological Environmental Monitoring Program. The Duke Power Company Offsite
Dose Calculation Manual further defines the specific types, frequencies, and
locations of sampling and measurement.

CNS Technical Specification Tables 3.12-2 and 4.12-1 list thirteen radionuciides;
H-3. Mn-54, Fe-59, Co-58, Co-60, Zn-65, Zr-95, Nb-85, I-131, Cs-134, Cs-137,
Ba-140, and La-140. These thirteen radionuclides are coliectively referred to
throughout this annual report as *Radionuclides Listed in Technical Specifications”,
or *Technical Specification Nuchdes”.

2-2
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CNS Technical Specification Table 3.12-2 provides reporting levels as a function
of sample type and radionuclide. These reporting leveis are listed in Table 2-F of
this report. |f sample radionuclide activity exceeds 100% of reporting level (when
summed over all detected nuclides having a reporting level for the applicable
sample type and when the sums are averaged by location over the apphcable
calendar guarter), a special report must be submitted to the Nuciear Regulatory
Commission. When radionuclides other than those listed in Table 3.12-2 are
detected, they must be addressed in this annual report. Not all radionuclides have
a reporting level for a given sample type. For example, there are no reporting
levels listed for gross beta analysis of any sample type and sediment samples have
no reporting levels for any radionuclides

CNS Technical Specification Table 4.12-1 lists required Lower Limit of Detection
(LLD) capabilities for REMP sample analyses as a function of sample type and
radionuclide. These LLD values are listed in Table 2-G of this report. Refer to Part
2 3.2 for the definition of LLD and Mimimum Detectable Activity (MDA). Not all
radionuclides have a required LLD for a given sample type. Any analyses for which
the required LLD values were not achievable must be discussed in this annual

report

STATISTICAL AND CALCULATIONAL METHODOLOGY
2.3.1 ESTIMATION OF THE MEAN VALUE

There was one 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 samples for each sample medium. The mean is a widely used
statistic. This value was used in the reduction of the data generated by the
sampling and analysis of the vanous media in the Radiological Environmental
Monitoring Program. The following eguation was used to estimate the

mean:
i=N
b3 )-(l
I =1
X = — (Equation 2-1)
N
Where
X = estimate of the mean,
j = individual sample,
N = total number of samples with a net activity (or
concentration),
x.' = net activity (or concentration) for sample 1.
2-3



NOTE: "Net activity (cr concentration)” is the activity (or
concentration) determined to be present in the sample. 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 LIMIT OF DETECTION, MINIMUM DETECTABLE ACTIVITY, AND
CRITICAL LEVEL

The Lower Limit of Detection (LLD), Minimum Detectable Activity (MDA,
and Critical Leve!l are used throughout the Radiological Environmental
Monitoring Program.

The LLD. as defined in the Technical Specifications, is the smaliest
concentration of radioactive material in a sample that will yield a net count,
above system background, that will be detected with 95 % probability with
only 5% probability of faisely concluding that a blank observation represents
a "real” signal. The LLD is an g 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
radinchemical yield, and the radioactive decay of the sample between
sample collection and counting. The "required” LLD vaiues 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 8 sample
background instead of a system background. In gamma spectroscopy
analyses, the sample background may be elevated above the system
background due to the continuum produced by higher energy gamma rays
from other ‘ adionuclides (either man-made or naturally produced).

The continuum increases the smallest concentration of & particular
radionuclide that could be positively identified in the sample. Therefore, \»
insure that the “required” LLD is not exceeded for any radionuclide in a
sample medium, the MDA is calculated based on the actual background in
the area of the identifying gamma energy and is compared 10 the "required”
LLD. ¥ the MDA exceeds the “required” LLD, the sample is counted for a
longer time period so that the standard deviation of the sample background
is minimized. f the "required” LLD exceeds the MDA, then the analysis of
the sample meets the requirements for the detection capability for
environmental sample analysis.

2-4
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For "gross” counters {such as alpha/beta proportional counters and liguid
scintillation counters), the MDA is calculated using the average of batch
background counts. The average is used to account for background
fiuctuations over longer counting periods. The MDA is then compared 1o
the "required” LLD. If the MDA exceeds the "required” LLD, the sample 1s
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 environmental sample analysis. For "gross” counters, a critical level
calculation is also performed to determine statistically significant levels of
activity. The critical level is defined as the net count rate which must be
exceeded before the sample is said to contain any measurable activity
above background. In general, the critical level is equal 1o one-half of the
MDA. Activities exceeding the critical level are reported for gross counters
10 minimize data biases, since most detectable activities fall within this
range.

Trend ldentification

One of the purpeses of an environmental monitorning program 1s 10
determine if there is a buildup of radionuclides in the environment due to the
operation of the nuclear station. Historically, this has been done by looking
at data lincluding preoperational data) and determining if a trend exists. For
the past several years, the various hiquid effluent pathways have been
evalusted based on a number of parameters (which are discussed in detail
and tabularly later in this report). From these parameters certain
conclusions have been made which reflect how radionuchides which have
been released from the station appear to be taken into the environment.
The various pathways available: fish, shoreline sediment, milk, broadleaf
vegetation, display different characteristics of uptake and buildup.
Therefore, each pathway is discussed separately and conclusions made for
both the reporting year and for prior years including in most cases
preoperational years.

2-5




2 2.4 Test Statistic

In some cases, we would not expect to observe a buildup of radionuclides
in the environment, but instead would expect 10 see a measurable increase
in levels over a short duration. This is the case for direct radiation
measurements, where the radiation level is measured over a finite period
and is dependent upon whether plant discharges were occurring at that time
or not. 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 difierent times around the
plant. One measurement can be taken when we are certiin no effect is
occurring and one when an effect may be occurring, 1o determine if they are
statistically different from one another.

The statistic that compares the means from two sets of measurements 1¢
determine if there is a statistically significant ditference is calied the test
statistic, or t-statistic, and is calculated as follows:

Where:
X, = the mean value of the first set of measurements
X, = the mean value of the second set of measurements
Sy = the average standard deviation of the two sets of
measurements
- J S7r
Where:
‘n-,' 1)51 * (n? : 1’5;
S$% =
n, + n, - 2
n, = the number of measurements in the first set
n, = the number of measurements in the second set
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The calculated value of the test statistic is then compared 10 expected
values of the test statistic tabulated based on the number of measurements
taken and the degree of confidence required for the resuits. For our
purposes, the expected value of the test statistic will always be chosen 10
give a2 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 levels over time (as a result of solar cycles and other
meteorological phenomena) and systematic errors due to nstrument
variability, ratios of measurements can be used to calculate the t-statistic
instead of individual measurernents. By using ratios, the errors associated
with the measurement process then cancel each other out and allow us 10
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 @ given year and the ratio for one
year is compared 10 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 judgement of plant personne! familiar with
the factors affecting environmental levels, as well as the statistical results.
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CATAWBA RADIOLOGICAL MONITORING PROGRAM SAMPLING LOCATIONS

{TLD L

OCATIONS)

E LOCATION l DESCRIPTION | DlSTANCEj(MlLES) | SECTOR
200 Site Boundary 0.6 NNE
201 Site Boundary 0.5 NE
202 Site Boundary 0.6 E
203 Site Boundary 0.4 ESE
204 Site Boundary 0.5 SSW
| 205 Site Boundary 0.3 Sw
( 206 Site Boundary 0.7 WKW
207 Site Boundary 0.8 NNW
212 Special Interest 3.3 E
217 Control 10.0 SSE
222 Site Boundary 0.7 N
223 Site Boundary 0.6 E ﬁ
224 Site Boundary 0.6 ESE
225 Site Boundary 0.7 SE
226 Site Boundary 0.5 S [
227 Site Boundary 0.5 wWSw
228 Site Boundary 0.6 W
229 Site Boundary 0.8 NW
230 4 - 5 Mile Radius 4.4 N f
231 4 - § Mile Radius 4.2 NNE 1
_22_2 4-5 Male:adms 4.1 NE !

* Deleted 09/14/89
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TABLE 2-A
. (Continued)
CATAWBA RADIOLOGICAL MONITORING PROGRAM SAMPLING LOCATIONS
' (TLD LOCATIONS)
I
' LOCATION DESCRIPTION DISTANCE (MILES) SECTOR
233 4 - 5 Mile Radius 4.0 ENE
l 234 4 - 5 Mile Radius 4.5 E
235 4 - 5 Mile Radius 4.0 ESE
' 236 4 - 5 Mile Radius 4.2 SE
237 4 - 5 Mile Radius 4.8 SSE
' 238 4 - 5 Mile Radius 4.2 S
239 4 - 5 Mile Radius 46 SSW
l 240 4 - § Mile Radius 4.1 SW
. 241 4 - 5 Mile Radius a7 WSW
242 4 - 5 Mile Radius 46 w
. 243 4 - 5 Mile Radius 4.6 WNW
244 4 - 5 Mile Radius 4.1 NW
. 245 4 - 5 Mile Radius 4.2 NNW 1
246 Special interest B.1 ENE
' 247 Control 75 ESE
248 Special Interest 7.0 SSE
l 249 Special interest 8.1 S
250 Special Interest 10.3 WSEN
' 251 Control 9.8 WNW
255 ** Site Boundary 0.6 ENE
' 256 ** Site Boundary 4.1
l ** Added 09/14/89
l 2-2
b
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TABLE 2-B
CATAWBA RADIOLOGICAL MONITORING PROGRAM SAMPLING LOCATIONS
(OTHER SAMPLING LOCATIONS)
Required Sample Collection Fregquency
Location Description, Distance, and Sector Air oW DW 68 Milk Fish BV W FP
200 5ite Boundary (0.6 miles NNE) W M
201 Site Boundary (0.5 miles NE) W M _
203 Site Boundarx (0.4 miles ESE) <Delsted> M>
205 Site Boundary (0.3 miles SW) W
208 Discharge  Canal (0.5 miles §) e SA SA
209 Woods Dairy (7.0 miles S5W) SM
210 Ebenezer Access (2.4 miles SE) SA
211 Wylie Dam (4.0 miles ESE) B
212 Tega Cay (2.3 miles E) W
213 Fort Mill Water Suppl 7.5 miles ESE) By
214 Rock Hill Water Sugg y (7.3 miles SE) BW
215 River Pointe - H 4.1 miles NNE) Control BW Sh
216 Hwy 49 Bridge (4.0 miles NNE) Control SA
217 ~ Rock Hill Substation (10.0 miles 8SE) Controi W M
218 Belmont Water Supply {13.5 miles N) Control BW
219 pursley Dairy (6.0 miles SW) 5M
220 Dairy (8.0 miles WSW) W] <Deleted> <8M>
221 Qates Dairy (13 D miles NW) Control 5M
226 Site Boundary (0.5 miles 5) M
252 Residence (0.7 miles SW) 0 I
251 Irrigated Garden at Downstream Residence (2.1lm SSE) Mla)
254 Residence (0.8 miles N) g

sw - Burface Water
OW - Drinking Water
58 - Shoreline Sediment

Sample Type Codes
BV - Broadleaf Vegetation
GW -~ Ground Water

FP - Food Products B

210

W - Week. /

W - Biweekly

M - Monthly sp

{(a) During Harvest Season

i C3] 1Rt i0n Frequency Codes

. Semimonthly Q - Quarterly

- Bemiannually
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All deviations from the sampling and analytical requirements of CNS Technical
Specification Table 3.12-1 which occurred during 1992, are addressed in Appendices C
and D, respectively. For all 1992 CNS REMP samples collected. required as well as
supplemental, the reporting leve! limitations ~f Techmical Specification 3.12.1 were not
exceeded. For 1982 CNS REMP analyses, the LLD requireinents of Technical
Specification Surveillance Requirement 4.12.1 were met for all required and supplemental
samples. The required reporting levels and LLD capabilities for CNS REMP samples are
listed in Tables 2-F anu 2-G, respectively.

CNS Technical Specification Table 3.12-2 (included as Table 2-F) provides reporting
levels, as a function of sample type and radionuclide. If sample radionuclide activity
exceeds 100% of reporting level (when summed over all detected nuclides having a
reporting level for the applicable sample type, and when the sums are averaged by
location over the applicable calendar quarter), a special report must be submitted to the
Nuclear Regulatory Commission. Table 3-A contains the maximum percent of reporting
level (when averaged over a calendar quarter) reached during 1892 for each sample type
and location combination. No such values are listed for shoreline sediment or bottom
sediment samples, as there are no corresponding technical specification reporting levels.

With two exceptions, all of the 1992 maximum percent of reporting level values were less
than 15%. well below the 100% action level. The highest value reached during 1992
was 45.2%. for surface water collected during the second quarter at CNS discharge cana!
Location 208. The second highest value was 18.2% for fish (bottom feeder) collected at
CNS discharge canal on 4/8/92.

CNS Technical Specification 3.12.1 addresses the actions to be taken when nuchides
other than the thirteen radionuclides listed in technical specifications are detected in
REMP samples. Table 3-B summarizes those nuclides. The occurrences of these nuclides
are the result of CNS liquid effiuents which contained the nuclides. The naturally
occurring radionuclides of Table 3-B (K-40 and Be-7) were considered to have resulted
from natural background radioactivity, not plant effluents.

The Nuclear Data ND6620 gamma spectroscopy system (which was used 10 analyze CNS
REMP samples collected during 1984, 1985, 1986, and most of 1887) was replaced by
the Nuclear Data ND3900 gamma spectroscopy system on September 1, 1987. When
the NDE620 system was used to analyze samples prior to September 1, 1887, a small
hut steady percentage (approximately five percent) of measurements ‘or most of the
thirteen radionuclides listed in technical specifications, yielded detectabie low-level
activity, even when the presence of such activity was highly unlikely as for control
location samples and preoperational samples collected during 1984. This phenomenon
has not occurred using the ND9900 system, thus ending this trend and suggesting that
the NDEB20 system may have been vulnerable to faise-positive resuits, possibly due 10
the method by which it pstimated net activity ~ven when its peak search routine failed
10 detect a peak.
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This attribute must be considered when trending and comparing recent REMP results to
those generated during the preoperational period and the operational period through
August, 1987.

During 1884, the last completely preoperational year at CNS, tritium and Cs-137 were
detected with sufficient frequency to imply their existence as background radioactivity
(See Table 3-C). For ground water, drinking water, and surface water samples, tritium
was frequently detected (at levels of about 300 pCifliter), and I-131 was occasionally
detected in surface water at all three locations when derforming low-level racioiodine
analysis (at levels ranging from 0.3 to 1.7 pCi/liter). For all sample tynes other than
water. Cs-137 was detected occasionally during 1984. Note that for shoreline sediment,
Cs-134 was detected at all three locations in four of six samples at levels ranging from
24 to 39 pCilliter. For the reasons discussed earlier (ND6620 sensitivity phenomenon),
the predominant nuclides of Table 3-G, excluding 1-131 and Cs-134, are likely 10 be the
only nuclides listed in technical specifications that actually existed in preoperational
samples.

All 1992 REMP analysis results were reviewed in order to detect and identify any
significant trends. Many sources of information were examined to accomplish this and
the resultant trending observations were included in Parts 3.1 through 3.11. Quarterly
REMP verification reports were generated in order to track technical specification
requirements, and these reports were also used 1o evaluate potential trends occurring
during periods shorter than a year. The 1992 Summary of Analysis Results tables from
Appendix B, as well as the analogous tables for the years 1984 and the years 1987
through 1991, were reviewed.

To aid in trending, additional summaries were generated for each individual location for
each sampie type, as weil as for key groups of locations for each sample type. These
additional summaries were not included in this annual report. With the exception of
certain 1986 results affected by the Chernoby! accident, these summaries incorporated
ali required and supplemental REMP sample results.

Parts 3.1 through 3.12 discuss 1992 REMP results for each sample type specifically, and
for the Annual Land Use Census. Unless noted otherwise, these discussions are based
on REMP sample results, required as well as supplementai {with exception of certain 1986
results affected by the Chernoby! accident).
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3.3

3.4

DRINKING WATER

K-40 and tritium, both of which occur naturally, were the only radionuclides
detected in CNS REMP drinking water samples collected during 1892, Tritium was
detected in six of the twelve samples (50% frequency). During 1989 and 1980,
the frequencies were 33%. This detection frequency was less than in 1884, when
tritium was detected in eleven of the twelve samples (92% frequency).

During 1892, tritium was detected in two of the four samples collected from
indicator Location 213, at an average concentration of 765 pCi/liter. It was
detected in three of the four samples collected from indicator Location 214, at an
average concentration of 675 pCi/liter. At the control Location 218, tritium was
detected in one of the four samples with a concentration of 538 pCi/liter.

During 1984 (preoperation) and 1885, tritium was detected in drinking water
samples with 71% frequency, at average detectable concentrations ranging from
approximately 300 to 400 pCi/liter. During the period from 1986 through 1989,
tritium was detected in drinking water samples with 41% fregquency, at average
detectable concentrations ranging from approximately 500 to 800 pCi/liter. This
concurrent decrease in detection frequency and increase in average detectable
concentration, is probably attributable to the change in tritium analysis laboratories
occurring during 1986, from a contractor laboratory 1o the Radioanalysis
Laboratory.

The tritium detection frequencies and low average concentrations which were
reported during 1982 and previous years for all CNS REMP drinking water
locations, were consistent with ambient background levels, and were probably not
atfected by CNS effluents. The maximum quarterly average percent of reporting
level reached during 1882 was only 4.68% for drinking water collected from
Location 214 during the second quarter, and was attributable solely to tritium.

SURFACE WATER

K-40, Be-7, and tritium, all of which occur naturally, were detected in CNS REMP
surface water samples collected during 1992. Tritium was detected in nine of the
twelve samples, all of which were collected from discharge canal Location 208.

Tritium was detected in all 33 surface water samples collected from Location 208
during the seven year period from 1984 to 1881. Table 3.4-A lists the annual
average Location 208 surface water sample tritium concentrations for this period.
The table also lists the total tritium activity released into the CNS discharge canal
via liquid effluents during each year. Ratios of tl & tritium sample concentration
divided by the tritium effluent activity are also ini'uded.
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Tritium concentrations in surface water collected from Location 208 exceed
ambient background levels. CNS liquid effiuents appear to be affecting discharge
canal surface water tritium concentrations. The concentration/activity ratios are
relatively consistent, considering the uncertainties inherent in such an evaluation.
The ratios indicate a2 good overall correlation between Location 208 surface water
tritium concentrations and liquid releases of tritium from CNS. The average
percent of reporting level values for surface water collected from Location 208 for
the tour calendar quarters of 1992 were 23.3%, 39%. 45.2%, and 30.8%,
respectively. Tritium was solely responsible for these percent of reporting leve!
values. During 1993, tritium data will be monitored closely to maintain effective
trending of concentrations at Location 208.
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SURFACE WATER SAMPLE TRITIUM RESULTS - LOCATION 208

Year

Surface Water

(pc‘/'lte”

Average H-3 Conc.

Total H-3 Activity
Released in Liguid Activity Ratio
Etfluents (Curies)

Concentration/

1884

1985 1190 175 6.8

1986 2340 236 9.9

1887 4170 728 5.7

1988 6030 706 8.5

1989 5270 g90 5.9

1980 3980 594 6.7

1991 4868 646 7.5

1992 6583 774 8.5
1985 - 1992 4304 594 74

Average
S e —)
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TABLE 3-A

1892 MAXIMUM CALENDAR QUARTER AVERAGE PERCENT OF REPORTING LEVELS

Sample Type

!
Airborne Radiotodines

Airborne Particulates

and Particulates
|
|

Drinking Water

Surface Water

Milk

Sample Location

% of Rpt. Level

Calendar Quarter
Sampling Dates

PUND SUGND. WIS

200 0 ALL
201 0 ALL
205 0 ALL
212 0 ALL
217 Control 0 ALL
200 0 ALL
{ 201 0 ALL
205 0 ALL
212 0 ALL
217 Control 0 ALL
Airborne Radioiodines ‘ 200 0 ALL
201 0 ALL
205 0 ALL
! 212 | 0 ALL
217 Control [ 0 ALL
254 0 ALL
213 468 06/10/92 - 09/30/92
214 3.92 12/26/91 - 03/18/92

208

45.20

218 Control 2.69 12/26/91 - 03/18/92

06/10/92 - 09/30/92

211

5.55

9/30/82 - 12/23/82

215 Control

208

4.08

0.36

09/30/82 - 12/23/82

11/15/92 - 03/25/82

218

ALL

221 Control

1.02

10/7/92 - 12/30/92

w



TABLE 3-A

{Continued)

1992 MAXIMUM CALENDAR QUARTER AVERAGE PERCENT OF REPORTING LEVELS

i

Sample Type ,
|

Sample Location

% of Rpt. Level

Calendar Quarter
Sampling Dates

Broadleaf | 200 0 | ALL
Vegetatior 1
egetation 201 1.37 04/08/92 - 06/03/92
217 Control 0 ALL
226 3 44 10/7/92 - 12/2/92
Fish 208 | 5.15 04/08/92
(Pred
il 216 Control 1.39 11/03/92
|
Fish 208 10.50 04/08/92
" )
el 216 Controt 1.33 11/03/92
Fish 208 18.24 04/08/92
Bott 1 F )
IR Tehee 216 Control 1.39 04/08/92
Food Products 253 0 ALL




TABLE 3-B

RADIONUCLIDES DETECTED DURING 1892 AND NOT LISTED

IN TECHNICAL SPECIFICATIONS

T T I S T

SHORELINE SEDIMENT

ﬁ 1

Co-57

36.5 pCi/dry Kg

Location 208-3 S

Sb-122

26.7 pCi/dry Kg

Location 208-1 S

Sb-125

205 pCiidry Kg

Location 208-2 S

Sb-125

118 pCi/dry Kg

Location 208-3 S

FISH (FORAGER)

Ag-110m

SsS

17.3 pCi/dry Kg

Location 208

BOTTOM SEDIMENT

Cr-51

266.0 pCi/dry Kg

Location 208 - 1M

Co-57

27.0 pCi/dry Kg

Location 208 - 1M

Sb-125

425.0 pCi/dry Kg

Location 208 - 1M

Co-57

155.0 pCi/dry Kg

Location 208 - 2M

Sb-125

627.C pCi/dry Kg

Location 208 - 2M

:

Sb-125

472.0 pCi/dry Kg

Most Sample Types and Locations

K-40
Be-7

3-10
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FRACTION AND PERCENT OF 1984 NUCLIDE MEASUREMENTS YIELDING
DETECTABLE ACTIVITY

PREDOMINANT NUCLIDES

SAMPLE TYPE ALL LOCATIONS
Airborne Radioiodines 89/2068 48 Cs-137 26188 138
Airborne Particulates 108/2717 4.0 Cs-137 227247 89
Ground Water 2/52 38 H-3 2/4 50.0
Drinking Water 35/465 78 H-3 1112 81.7
Surface Water 30/454 6.6 H-3 12/12 100.0
13170 5/24 208
Milk 43/960 45 Cs-137 12/80 15.0
Broadieaf Vegetation 24/3%6 6.1 Cs-137 9/36 25.0
Shoreline Sediment 7/66 10.6 Cs-134 4/6 66.7
Cs-134 2/6 333
Fish 4/132 3.0 Cs-137 2112 16.7
Food Products Not Samipled
Bortom Sediment Not Sampled
All Sample Types 352/7310 48
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3.5

3.6

MILK

K-40, which occurs naturally in milk, was detected in every CNS REMP milk
sample collected during 1992. Cs-137 was the only other radionuclide reported
in these samples.

Cs-137 was detected in milk samples collected during 1992 with frequencies of
7.7% (2/26), 0% (0/26), and 3.8% (1/26), at indicator Locations 209 and 218,
and at control Location 221, respectively. The accompanying average detectable
Cs-137 concentrations were 3.4, 0, and 5 pCi/liter. These concentrations are very
comparable to the results obtained since 1887.

During 1884, Cs-137 was detected with 15.0% frequency (12/80), at
concentrations ranging from 5.00 to 10.0 pCi/liter.

The following factors deserve consideration when assessing Cs-137 activity in
1992 REMP milk samples. All three detections of Cs-137 in 1892 indicator
location milk sampies occurred during the first and second quarters. Cs-137 was
not detected in airborne effluents from CNS during the second, third, and fourth
quarters of 1989, nor during the first, second. and fourth guarters of 1992. ltwas
an extremely minor airborne effluent during the third quarter of 1992. Considering
that the milk sampling locations are six, seven, and thirteen miles from CNS, any
Cs-137 in airborne effluents from CNS would have been greatly dispersed before
reaching these locations. Also, Cs-137 attributable to past nuclear weapons
testing is known to exist in many environmental media {and subsequently, milk) at
low, highly variable levels.

Based upon the overall consistency between indicator location, control location,
and preoperational milk sample results, as well as the other considerations listed
above, low-level Cs-137 activity in milk samples collected during 1982 cannot
reasonably be attributed to CNS effiuents. The maximum quarterly average
percent of reporting level was only 1.96%, for milk collected from indicator
Location 219 during the second quarter, and was attributable solely to Cs-137
activities.

BROADLEAF VEGETATION

K-40. which occurs naturally, was detected in all 48 CNS REMP broadieaf
vegetation samples coliected during 1992. Be-7, which also occurs naturally, was
detected in 45 of these samples. Cs-137 was the only other radionuclide reported
in these samples.

Low levels of Cs-137 were detected in broadieaf vegetation samples coliected
throughout 1982 with frequencies of 0% (0/12). 33.3% (4/12), 33.3% (4/12),
and 0% (0/12), at indicator Locations 200, 201, and 226, and at control Location
217, respectively.
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3.7

These frequencies were comparable to each other and to both 1880 and 1991
values. The respective average detectable Cs-137 concentration’s were 0.63.7,
97.4, and 0 pCi/wet kilogram.

During 1984, Cs-137 was detected with 25.0% frequency (89/36), at
concentrations ranging from 20.1 to 130 pCi/wet kilogram.

The following factors deserve consideration when assessing Cs-137 activity in
1992 REMP broadieaf vegetation samples. Only one of the seven detections of
Cs-137 in 1992 indicator location broadleaf vegetation samples occurred during
the third quarter. Cs-137 was not detected in airborne effluents from CNS during
the second, third, and fourth quarters of 1989, nor during the first, second, and
fourth quarters of 1982. It was an extremely minor airborne effiuent during the
third quarter of 1992. Also, Cs-137 attributable to past nuclea: weapons testing
is known 10 exist in many environmental media (including vegetation) at low, highly
variable levels.

Based upon the overall consistency between indicator iocation, control location,
and preoperational broadieaf vegetation sample results, as well as the other
considerations listed above, low-level Cs-137 activity in broadleaf vegetation
samples collected during 1992 is not likely attributabie to CNS effluents. The
maximum gquarterly average percent of reporting level was only 3.47%. for
broadleaf vegetation collected from indicator Location 226 during the second
guarter, and was attributable solely to Cs-137 activities. Quarterly percent of
reporting level values for broadleaf vegetation were calculated using technical
specification reporting levels for food products, as reporting levels for broadieat
vngetation are not listed in CNS Technical Specifications.

SHORELINE SEDIMENT

K-40, which occurs naturally, was detected in all twenty CNS REMP shoreline
sediment samples collected during 1892. Be-7, which also occurs naturally, was
detected in four of these samples. Cs-137 was detected in one of the four
samples collected from indicator Location 210 at a low concentration of 20.7
pCi/dry kilogram. No nuciide detections other than these were reported in contrcl
' so=tion 215 or indicator Location 210 shoreline sediment samples collected
during 1182, The oci:urrence of Cs-137 in the sample collected from Location 210
was probably attribitable to past nuclear weapons testing. This is supported by
the fact that since 1986, low levels of Cs-137 have been detected with
comparable frequeacy at indicator Location 210 and control Location 215 (20%
and 159, respectively).
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During 1984, Fe-59 was reported in one of the six shoreline sediment samples, at
a concentration of 67.3 pCi/dry kilogram. Cs-134 was reported in four of these
samples, at concentrations ranging from 24 4 to 38.2 pCi/dry kilogram. Cs-137
was reported in two of these samples, at concentrations of 41.7 and 173 pCi/dry
kilogram.

With exception of Cs-137, it was unlikely that these nuclides were present in these
preoperational samples; their detection was probably attributable 1o the ND6620
sensitivity phenomenon discussed previously. No other technical specification
nuclides were detected in any 1984 shoreline sediment sampies.

During 1992, Mn-54, Co-58, Co-60, Cs-134, and Cs-137 were detected in nearly
all of the twelve shoreline sediment samples collected from CNS discharge canal
Locations 208-1S, 208-2S, and 208-3S. These five nuclides have been
predominant in these samples every year since 1986. These same five nuclides
have been predominant in fish and bottom sediment samples collected from the
discharge canal. The only other nuclides reported in these twelve samples (besides
K-40 and Be-7) were Co-57, Sb-122 and Sb-125 (see Table 3-B). All nine
detected nuclides other than K-40 and Be-7 were attributable to liquid effluents
from CNS. Such effluents contained prevalent levels of these same nuclides, with
exception of Sb-122, which was @ minor contributor to effluent activity. The only
noted difference observed between the three sample locations during 1982 was
the fact that Location 208-1S showed significantly lower reported activities when
compared with the other two locations. As an example, the average concentration
of Cs-137 from 208-2S and 208-3S was 130 pCi/dry kg, wvhercas Location 208-
18’ concentration was 59.2 pCi/dry kg. An updated characterization of the CNS
discharge canal will be performed during 1993 and additional trending information
should be available in subsequent annual reports.

Table 3.7-A summarizes shoreline sediment sample results for discharge canal
Location 208 during the five year period from 1887 to 1882.

From 1987 through 1891, average detectable concentrations correlated reasonably
well with annual activities released in liguid effluents, as indicated by the similar
ratios of these values [Parameter D] Conversely, average detectable
concentrations (excluding those for Co-58) did not correlate as well with
cumulative, decay-corrected activities released in liquid effluents since preoperation
[Parameter E], as indicated by the decreasing ratios of these values [Parameter F).
Note that parameters D and F were nearly identical for Co-58, due to its short,
70.8 day half-life. For 1982, however, the parameter D tended 10 increase over
the trend from 1887 to 1891, This may show that the deposition rate of released
activity is greater than the rate at which the environment removes the deposited
activity from the shoreline sediment. Also, Parameter F displays a similar increase

over previous data.
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TA

T-A

SHORELINE SEDIMENT SAMPLE RESULTS - LOCATION 208-1S, 2S, AND 38

=

Nuchgde

Parameter

1988

1989

Mn-54 ™ 88.3 | 116. 137 155

{B) B/12 1112 12/12 11712 4/12 9/12

C) 304 | 428 | 144 | 384 | 302 | 232

D] 22 | 27 | 32 1.7 45 6.7

[E] 601 | 696 | 454 | 546 | 545 | 475

IF) 1.5 1.7 1.0 1.1 25 3.3

yNuchde Parameter 1987 1988 1989 1990 1991 1992

Co-58 1Al 408. | .320 | 194. | 227. | 404 | 1227
| (8] vonn2 | 12n2 | 122 | 112 | enz | 12 |
| (C) 308 | 234, | 149. | 244. | 196. | 364 |
D} 1.3 1.4 1.3 0.9 2.1 34 |

13 316, | 243. | 156. | 248. | 203. | 370

IF) 1.3 14 | 1.2 0.9 2.0 3.32

e

f
Nuclide

Parameters

Co-60 [A) 161. 287. 121. 193. 488, 633.
{B] 1212 | 1112 | 12112 | 1112 5/12 1112

. [C] 132. 108. 46.2 127. 156. 116
(D] 1.2 2.7 2.6 1.5 3.1 5.5

[E] 240. 318. 325. 412. 517. 569.

{F] 0.7 0.9 0.4 0.5 0.8 11

[A] Average Detectable Concentration (pCi/dry kilogram)

[B] Fraction of Total Measurements Yielding Detectable Activity

{C] Annual Activity Released in Liquid Effluents (mCi)
(D] Concentration/Annual Activity Ratio (pCi/dry kilogram per mCi)
{E) Decayed Cumulative Activity Released in Ligud Effluents {mCi)
[F) Concentration/Cumulative Activity Ratio (pCi/wet kilogram per mCi)
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TABLE 3.7-A

(Continued)

SHORELINE SEDIMENT SAMPLE RESULTS - LOCATION 208-1S, 2S5, AND 3§

Nuclide | Parameter 1887 19838 1989 1880 1891 1892 |

Cs-134 [A) 60.8 51.8 18.0 33.2 16.3 50.8
|B] 8/12 6/12 11/12 6/12 2/12 412
IC) 8.5 11.8 4.7 10.2 5.6 4.3
(D) 7.1 4.4 3.8 3.3 2.9 11.8
[E) 211 26.9 23.9 27.3 25 23.8
[F] 2.9 1.8 0.8 1.2 .65 3_1_
l Nuclide | Parameter 1988 1980 1992
[B] 11112 12/12 1212 12/12 6/12 12/12
{C] 16.0 18.5 8.5 17.7 95 8.9
D] 7.9 5.8 6.8 4.6 6.9 12.0
[E] 58.4 75.6 824 98.2 105. 104.
{F] 2.2 1.4 0.7 0.8 0.6 1.0

[A]  Average Detectable Concentration (pCi/dry kilogram)

{B] Fraction of Total Measurements Yieiding Detectable Activity

IC] Annual Activity Released in Liquid Effluents (mCi)

[{8]] Concentration/Annual Activity Ratio (pCi/dry kilogram per mCi)

(E) Decayed Cumulative Activity Released in Liquid Effluents (mCi)

[F) Concentration/Cumulative Activity Ratio (pCi/wet kilogram per mCi)






From 1987 through 1982, average detectable concentrations correlated acceptably
with annual activities released in liquid effluents [Parameter D] which is an
important aspect of this report and of the data contained in the Table. For 1982,
there were noticeable changes in this parameter. Mn-54 and Co-60 showed
increases which could be explained by having only one detectable occurrence in
nine samples analyzed. Observation suggests that annual average detectable
nuclide concentrations at Location 208 fish samples were primarily dependent on
the annual and the cumulative activities released via iquid effluents

W
o
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FISH SAMPLE RESULTS - LOCATION 208

TA

A

e

=

Nuciide | Parameter 1987 1988 l 1989 1980 1991 1992
Mn-54 [A] 86.9 114 33.1 100 94 4 121.
8] 112 312 3/12 3/12 4/12 1/8
(C) 384 42.8 14 .4 344 30.2 23.2
D] 2.2 2.7 2.3 2.9 - B 5.2
[E] 60.1 69.6 a5 4 546 645 47 4
[F) 1.5 1.6 0.7 1.8 1.7 2.5
'! Nuciide | Parameter 1990

{A]  Average Detectabie Concentration (pCi/dry kilogram)

i8] Fraction of Total Measurements Yielding Detectable Activity
121 Annual Activity Released in Liquid Effluents (mCi)

iDi Concentration/Annual Activity Ratio (pCi/dry kilogram per mCi)
[E] Decayed Cumulative Activity Released in Liquid Effluents (mCi)

{Fl Concentration/Cumulative Activity Ratio (pCi/wet kilogram per mCi)

3-2

0

Co-58 [A] 182 329. 184 301. 292, 270.7
(B] 5/12 6/12 5/12 7/12 6/12 3/9
IC] 308 234. 148 244, 196. 364.
(D] 0.6 1.2 2.1 1.2 1.5 0.7
[E} 315. 243. 156. 248. 203. 436
[F] 0.6 1.2 2.0 1.2 1.4 0.6
Nuclide | Parameters | 1987 1988 1989 1980 1991 1982
Co-60 [A] 115. 291. 115. 311. 387 §57.
(B] 5/12 4/12 4/12 3/112 4/12 1/9
IC} 132. 108. 46.2 127. 156. 116
D] 0.9 2.7 2.5 2.4 2.5 4.8
[E] 240 318. 325. 412 517. 569.
JI 0.5 oj?___Loa 0.8 0.7 0.9 |



JABLE 3.8-A
CONTINUED

FISH SAMPLE RESULTS - LOCATION 208

Nuclide | Parameter | 1987 1988 l 1989 1980 1 1991 1992
Cs-134 [A] 23.0 66.7 22.1 31.7 25.7 38.
{8l 2/12 3/12 812 5/12 6/12 3/9

(C] 8.5 11.8 47 10.2 5.6 4.3

(D] 2.7 5.7 4.7 3.1 4.6 8.8

[E) 21.1 26.9 23.9 27.3 25.1 22.3

[F] 1.1 2.5 0.9 1.2 1.0 1.7
NUCiidEII Parameters 1987 1988 1989 | 19980 1991 1992
Cs-137 [A) 51.2 £9.9 437 55.9 45.9 51.8
[B] 1012 1112 | 12112 | 1012 12/12 8/8

IC] 16.0 18.5 8.5 17.7 9.5 8.9

D} 3.2 4.9 5.1 3.2 4.9 5.8

{E] 58 4 75.6 g2.4 98.2 105 11,

L [F) 0.9 1.2 0.5 0.6 1 04 0.5

[A] Average Detectable Concentration (pCi/dry kilogram)

iB] Fraction of Tota! Measurements Yielding Detectable A ztivity

1C] Annual Activity Released in Liquid Effluents (mCi)
D} Concentration/Annual Activity Ratio {(pCi/dry kilogram per mCi)
(E] Decayed Cumulative Activity Released in Liquid Effluems (mCi)

[F] Concentration/Cumulative Activity Ratio (pCi/wet kilogram per mCi)
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3.9

DIRECT GAMMA RADIATION (TLD)

Forty thermoluminescent dosimeters (TLD's) are located in the vicinity of CNS in
order 10 monitor direct gamma (whole-body) radiation. The TLD locations can be
divided into four major subgroups; three control locations, sixteen site boundary
ring locations, sixteen 4-5 mile radius ring locations (one in each meteorological
sector) and five special interest locations. The doserate for these groups of TLD's
were 64 .5 mR/yr, 80.4 mR/yr, 72.5 mR/yr and 66.2 mR/yr, respectively, for 1992,
The average doserate for all indicator locations was 74.3 mRiyr. This data 1§
shown in Table 3.9-A along with the respective values for previous years.
Additional review of Table 3.9-A shows the average doserate has increased 31%
over 1991, but is 10% lower than in the preoperational period.

Further review of the data in Table 3.9-A reveals that doserates around Catawba
have varied considerably from year to year and group to group. However, the
relationship between groups of TLD’s has remained relatively constant. For
instance, the average doserate for the control group was 19% lower than during
preoperation (1984) and 12% lower than the 4-5 mile ring group. Each of the
subgroup values are approximately 34% higher in 1982 than in 1981. This
provides an indication that CNS did not impact the direct radiation levels since
such an impact would affect each subgroup differently. However, we cannot
simply look at differences between TLD subgroups to determine if an affect
occurred oOr not.

in order to determine whether Catawba operations were having a significant impact
on the direct radiation levels, the t-statistic, or t-test was used by Radwaste
Processing Staff of Nuclear Technical Services to compare 1982 TLD results to
TLD measurements taken during preoperation. More specifically, the ratio of the
site boundary ring and 4-5 mile ring results were compared for 1992 and
preoperation. Since the inner ring of TLD's is most likely to be affected by plant
operations, the hypothesis was used that a significant change in the ratio from one
year 1o the next would be indicative of an environmental affect, or at least some
other phenomena requiring investigation. A statistically significant change in the
ratio was determined by comparing the calculated t-vaiue to expected values in the
1-statistic based on the number of measurements and the desired accuracy of the
results.

The value of the t-statistic calculated by comparing preoperational results to 1992
was -0.223. As shown in Table 3.9-B, this was well within the boundary vaiues
of =+ 2.042, based on 32 measurements and 3 95% confidence interval. From this
evaluation it can be concluded that the doserates measured around CNS during
1992 did not differ significantly from those existing during preoperation.
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TABLE 3.9-A

DIRECT GAMMA RADIATION (TLD) RESULTS

All Locations Site Boundary Ring 4.5 Mile Ring Special Interest Control Locations |
Year {40 Locations) (16 Locations) {16 Locations) (5 Locations) {3 Locations)

Avg. Exposure Avg. Exposure Avg. Exposure Avg. Exposure Avg. Exposure

{mR) {(mR) (mR) (mR) {mR)

1984 829 87.5 82.6 71.2 79.3
1985 110.7 116.9 108.7 98.6 108.9
1986 98.9 104.3 98.5 85.7 94 .4
1987 90.0 97.0 87.4 78.6 84.7
1988 70.9 74 .6 70.3 63.1 67.1
1989 | 62.6 A 67.1 60.8 54 .3 60.0
1990 § 46 .4 52.0 44 .5 39.1 39.1
1991 56.7 62.0 54 .1 480 46.7
1992 74 3 80.4 72.5 66.2 645




TABLE 3.9 B

Inner Ring 18.69 21.87
Quter Ring 17.13 20.65
Ratio | 1.12 1.10
r 1 .
| Variance | 0.05 0.07
T | o
| 1-value | 0.223
| 1-table } 2.042
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3.10

3.11

FOOD PRODUCTS

Coliection of food product sampies from an extensive irrigated garden at a
residence located on Lake Wylie downstream from CNS (Location 253) started in
July, 1989. During 1992, eight samples were collected from this location on a
monthly basis throughout the harvest season from May through December.

During 1992 the naturaily-occurring nuclide K-40 was detected in eight of the
samples. No other nuclides were reported in any of these food product samples.
These results were consistent with all sample results since 1989,

BOTTOM SEDIMENT

K-40. which occurs naturally, was detected in all twelve CNS REMP bottom
sediment samples collected during 1992. Be-7, which also occurs naturally, was
detected in three of these samples.

During 1884, REMP bottom sediment samples were not collected. These sampies
were first coliected during 1986 from three points in the discharge canal. Bottom
sediment control samples have never been collected.

During 1992, Mn-54, Co-58, Co-680, Cs-134, and Cs-137 were detected in nearly
all of the twelve bottom sediment samples collected from CNS discharge canal
Locations 208-1M, 208-2M, and 208-3M. These five nuciides have been
predominant in these samples every year since 1986. These same five nuclides
have been predominant in shoreline sediment samples collected from the discharge
canal, samples for which average detectable concentrations are considerably lower,
as should be expected. In addition Nb-95, Cr-51, Co-57, and Sb-125 were
identified in samples. Only Sb-125 was detected in more than one sample (11 of
12) with an average concentration of 473 pCi/dry kg. See Table 3-B. All eleven
detected nuclides other than K-40 and Be-7 were attributable to liquid effluents
from CNS during 1992. Such effiuents contained prevalent levels of these same
nuclides with the exception of Co-57 which was 8 minor contributor to the effluent
activity. With the exception of Co-60, whose average detectable concentration
was less in samples collected from Location 208-1M, no reliably significant
differences were observed between the 1992 bottom sediment sample results for
the three discharge canal locations.






TABLE 3.11-A

BOTTOM SEDIMENT SAMPLE RESULTS - LOCATION 208-1M, 2M, AND 3M

Nuclide | Parameter 1987 1988 1989 1990 1991 1982

Mn-54 [A] 723 578. 398 381 453 525
(B) 7/9 1212 12/12 12/12 1112 12112
IC] 394 42.8 27.6 344 30.2 23.2
(D] 184 13.5 14 .4 11.1 15.0 22.6
[E] 60.1 69.6 45 4 54 .6 54.5 47 4
[Fl 12.0 8.3 8.8 7.0 8.3 11.1

Nuclide | Parameter 1987
[B] 7/9 1112 8/12 8/12 10112 7,12
iC] 308. 234. 149. 244 196. 364.
(D] 5.6 4.4 4.5 3.2 3.5 4.4
{3 315. 243. 156. 248. 203. 423
{F1 S.SﬂL 4.3 4.3 3.2 34 3.8

—— ,

Nuclide | Parameters 1987 1988 1989 1990 1991 1992

Co-60 [A] 2460. | 3180 | 3420. | 4120C. 5100. 7085
8] 8/9 12/112 12/12 12/12 12/12 12/12
(C] 132. 108. 46.2 108 156. 118
(D] 18.6 294 74.0 29.4 32.7 61.2
[E] 240. 318. 328. 318. 517. 569.
[F] ¥ 10.3 10.0 1 10.5 10.0 9.9 23_

[A]  Average Detectable Concentration (pCi/dry kilogram)
{B] Fraction of Total Measurements Vielding Detectable Activity
[C]  Annual Activity Released in Liquid Effiuents (mCi)
D] Concentration/Annua!l Activity Ratio (pCi/dry kilogram per mCi)
[E) Decayed Cumulative Activity Released in Liquid Effluents (mCi)

iF) Concentration/Cumulative Activity Ratio (pCi/wet kilogram per mCi)



TABLE 3.11-A
{Continued)

BOTTOM SEDIMENT SAMPLE RESULTS - LOCATION 208-1M, 2M, AND 3M

| Nuclide ] Parameter 1987 1988 1988 1990 1991 1992

Cs-134 [A] 166 211 140 127 122 78 ‘

{B] 6/9 7112 9/12 9/12 8/12 712
[C] 8.5 11.8 4.7 10.2 5.6 4.3
D} 194 17.9 29.5 12.5 21.7 18.1
[E] 21.1 26.9 23.9 27.3 25.1 22.3
[F] 7.9 7.8 5.9 4.7 4.8 3.5

| !
Nuclide | Parameters 1887 1888 1989 1890 1991 1992

Cs-137 [A] 403. §70 504 506 548 494
8] 10112 | 12/12 | 12112 12/12 12/12 1112
IC] 16.0 18.5 8.5 17.7 8.5 88 |
[D] 3.2 30.8 $9.3 28.6 $7.9 556
[E] 58.4 75.6 g2.4 88.2 1065. 111,
[F] 6.9 1.5 6.1 5.2 5.2 45

[A]
(B8]
IC]
D]
{E]
[F]

Average Detectable Concentration (pCi/dry kilogram)

Fraction of Total Measurements Yielding Detectable Activity
Annual Activity Released in Liquid Effluents (mCi)
Concentration/Annual Activity Ratio (pCi/dry kilogram per mCi)
Decayed Cumulative Activity Released in Liquid Effiuents (mCi)
Concentration/Cumulative Activity Ratio (pCi/wet kilogram per mCi)






1992 CATAWBA NUCLEAR STATION ANNUAL LAND USE CENSUS RESULTS

T

Dates Census Performed: _June - 1992

12-

SECTOR

DISTANCE
(Miles!

SECTOR

DISTANCE
Miles)

N} {ESE)
Nearest Residence 0.64 Nearest Resdence 084
Nearest Meat Animal 4.60 Nearest Meat Animal L=
Nearest Garden 1.13 Nearest Garden 2.37
Nearest Milk Cow e Nearest Milk Cow o
Nearest Milk Goat — Nearest Miik Goat ——
(NNE) {SE)
Nearest Hesidence 0.59 Nearest Residence 1.1%
Nearest Meat Animal - Nearest Meat Arumal -
Nearest Garden o tiearest Garden 1.82
Nearest Milk Cow L Nearest Milk Cow =
Nearest Milk Goat o Nearest Milk Goat s
e (SSE)
Nearest Residence 0.58 Nearest Residence 0.74
Nearest Meat Animal o Nearest Meat Animal P
Nearest Gargen [ Nearest Garden 192
Nearest Milk Cow s 18 Nearest Mitk Cow .
Nearest Milk Goat s Nearest Milk Goat o
{ENE) (S
Nearest Residence 0.63 Neares! Residence 0.64
Nearest Mezt Animal — Nearest Meat Animal 408
0.€3 Nearest Garden 0.82

Nearest Garden

Nearest Milk Cow

Nearest Milk Goat

Nearest Milk Cow

Nearest Milk Goat




TABLE3.12:A

(Continued)

1952 CATAWBA NUCLEAR STATION ANNUAL LAND USE CENSUS RESULTS

DISTANCE
{Miles)

SECTOR

DISTANCE
Miles)

{E} {SSW)
Nearest Residence 0.65 Nearest Residence 0.78
Nearest Meat Animal 400 Nearest Meat Aramal 3.31
Nearest Garden 0.87 Nearest Gargen 0.78
Nearest Mik Cow il Nearest Milk Cow -
Nearest Milk Goat s Nearest Milk Goat ol
(SW) (WNW)
Nearest Residence 0.61 Nearest Residence 1.18
Nearest Meat Animal 2.7% Nearest Meat Animal 160
Nearest Garden 0.81 Nearest Garden 1.14
Nearest Milkk Cow St Nearest Milk Cow o
Nearest Milk Goat N Nearest Milk Goat —
{WSW) INW)
Nearest Residence 0.78 Nearest Residence 1.35
Nearest Meat Animal .2 Nearest Meat Anima! 2.00
Nearest Garden 0.81 Nearest Garden 1.67
Nearest Milk Cow o Nearest Milk Cow o
Nearest Milk Goat — Nearest Milk Goat T
W) (NNW]
Nearest Residence .97 Nearest Residence 1.03
Nearest Meat Arvmal 284 Neares! Meat Animal 2.27
Nearest Garden 1.1 Nearest Garden 1.87
Nearest Milk Cow o Nearest Milk Cow o
Nearest Milk Goat — Nearest Milk Goat —




4.1

SECTION 4

EVALUATION OF DOSE FROM ENVIRONMENTAL MEASUREMENTS
VERSUS ESTIMATED DOSE FROM RELEASES

DOSE FROM ENVIRONMENTAL MEASUREMENTS

Annual doses to maximum exposed individuals were estimated based on measured
concentrations of radionuclides in 1992 CNS REMP samples. The primary purpose
of estimating doses based on REMP sample results was 10 compare them 10
effluent program dose estimates. Therefore, doses based on REMP sample results
were conservatively calculated in a manner as equivalent as possible to effluent-
based dose estimates, in order to allow for the most valid comparison.

Doses based on REMP sample results were calculated using the methodology and
data presented in NRC Regulatory Guide 1.108. Measured radionuclide
concentrations, averaged over the entire year (with nondetectable measurements
averaged in as zero) for a specific nuciide, indicator location, and sample type,
were used to calculate REMP-based doses, after subtracting the analogous average
background concentration (as measured at the corresponding control location).
Regulatory Guide 1.109 consumption rates for the maximum exposed individual
were used in the calculations. When the guide listed "NO DATA" as the dose
tactor for a given radionuclide and organ, a dose factor of zero was assumed.

Three radionuclides detected in 1992 REMP samples (Co-57, Ag-110m, and Sb-
125). had no dose factors listed in Regulatory Guide 1.108. Dose factors for these
radionuclides were taken from Appendix C of NUREG/CR-1276.

Dose contributions from detectable concentrations of naturally-occurring
radionuclides other than tritium (K-40 and Be-7), were not included in REMP-based
dose calculations. All other detected nuclides, inciuding those not listed in
Technical Specifications (see Section 3), were included in REMP-based dose
calculations. Resuits for all 1992 REMP samples, required as well as supplemental,
were included in the dose calculations.

Maximum dose estimates (Highest Annual Mean Concentration) based upon REMP
drinking water, broadieaf vegetation, shoreline sediment, and fish sample results
are reported in Tables 4-D.
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Note that REMP-based dose estimates were not reported for the airborne
radiniodine, airborne particulate, milk, ground water, or food product sample types,
because no radionuclides other than naturally-occurring K-40 and Be-7 were
detected in these samples. Note also that REMP-based dose estimates were not
reported for the surface water or bottom sediment sample types, as these media
are not directly connected to man, because sampled surface water is not
considered 10 be a potable drinking water source and because sampled bottom
sediment is permanently submerged. Dose estimates based upon REMP TLD
results are discussed in Part 3.9.

The maximum dose to each organ from any single sample type (the “limiting"
sample type) other than direct radiation from gaseous effluents, was determined
and reported in Table 4-G. For skin dose. the limiting sample type was shoreline
sediment collected at discharge canal Location 208-3S. For bone, liver, totral body,
thyroid gland, lung, kidney, and GI-LLI doses, the limiting sample type was forager
fish collected at discharge canal Location 208. The maximum organ dose estimate
for any single REMP sample type (other than direct radiation from gaseous
effluents) collected during 1992 was 0.244 mrem/year 10 the maximum exposed
adult’s GI-LLI from consuming forager fish caught at discharge canal Location 208.

in order to generate REMP-based dose estimates which could be compared 10
reported effluent-based dose estimates, 1woO additional evaluations were
performed. These evaluations are discussed in the toliowing two paragraphs.

Maximum 1992 REMP-based dose estimates for drinking water, shoreline
sediment, and fish sample results were summed to determine the maximum total
REMP-based doses for all sampled liquid effluent release pathways. This
summation was performed individually for ail 32 combinations of organ and age
group. The dose contribution from shoreline sediment to each organ other than the
skin was assumed to equal the total body contribution from shoreline sediment.
The resulting maximum total organ dose estimates for the critical age groups have
been reported in Table 4-H. The maximum total organ dose estimate for all liquid
effluent release pathways sampled during 1882 was 0.285 mrem/year 10 the
maximum exposed adult's Gi-LLI. The critical pathway was forager fish, which
accounted for 0.244 mrem/year (86%) of this total Gi-LLI dose. Drinking water
and shoreline sediment accounted for 13% and 1% of the total Gl-LLI dose,

respectively.

Maximum 1892 REMP-based dose estimates for airborne radioiodine (zero},
airborne particulate (zero), milk (zero), and broadleaf vegetation sample results
were summed 1o determine the maximum total REMP-based doses for all sampled
gaseous effluent release pathways. This summation was performed individually
for all 28 combinations of organ and age group. The resulting maximum total
organ Gose estimates for the critical age groups have been reported in Table 4-1.



4.2

The maximum total organ dose estimate for all gaseous effluent release pathways
sampled during 1992 was 0.086 mrem/year to the maximum exposed child’s
kidney. The critical pathway was broadieaf vegetation, which accounted for
100% of the total kidney dose.

Excluding REMP TLD results (which are discussed in Part 3.9), all 1882 REMP-
based annual organ dose estimates were less than 0.5 mrem/year, and were
typically an order of magnitude below this level. All of these annual dose
estimates were less than the corresponding calendar year (and even calendar
quarter) dose limits applicable to effluent-based dose calculations (these limits are
iisted in CNS Technical Specifications 3.11.1.2 and 3.11.2.3).

ESTIMATED DOSE FROM RELEASES

Throughout the year, dose estimates were calculated based on actual 1992 liquid
and gaseous effluent release data. These effluent-based dose estimates were
calculated using the LADTAP and GASPAR computer programs, which employ the
methodology and data presented in NRC Regulatory Guide 1.109. The 1992 CNS
Annual Radioactive Er...>~t Release Report included such calendar year dose
estimates for the maximum exposed individual from liquid and gaseous effluent
releases. These reported doses are shown in Table 4-H {liquid releases) and Table
4.1 (gaseous releases), along with the corresponding REMP-based dose estimates.

The effluent-based liquid release doses of Table 4-H are summations of dose
contributions from the fish and shoreline sediment pathways (estimated for the
discharge canal) as well as the drinking water pathway (estimated for the nearest
downstream potable water intake).

The effluent-based gaseous release doses of Table 4-| are reported separately for
noble gas exposure than for iodine, particulate, and tritium exposure. For noble
gas exposure, there is no critical age group, as the maximum exposed individuals
are assumed to receive the same doses, regardiess of ther age group. For iodine,
particulate, and tritium exposure, the 1982 CNS Annual Radiocactive Effiuent
Release Report listed the maximum total organ dose for the highest dose location
(0.5 miles NNE), but did so only for the maximum organ {thyroid) for the critical
age group (child). Therefore, effluent-based dose estimates for organs other than
the thyroid are not given in the jodine, particuiate, and tritium exposure summary

of Table 4-1.
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4.3

COMPARISON OF DOSES

Tables 4-H and 4-1 aliow for comparison of REMP-based versus effluent-based
maximum dose estimates, critical ages, and critical pathways, for the liguid and
gaseous release pathways respectively. As discussed in Part 4.1, the REMP-based
estimates have been calculated in such a8 manner to be as analogous as possible
to the corresponding effluent-based estimates. Therefore, the estimates can be
compared directly with the following qualifications.

One difference between estimates is that all effluent-based dose estimates include
pathway contributions from tritium contained in liquid and gaseous effiuents.
Although REMP-based dose estimates for drinking water pathways include dose
contributions from tritium (as all REMP water samples are analyzed for tritium
content). dose estimates for the fish, air, milk, and broadieaf vegetation pathways
do not include tritium dose contributions; as tritium analysis is not performed on
these samples. Similar differences hold true for certain other nuclides that are
detected in effluent samples, but after dilution, transport, and radicactive decay,
are normally too low to be detected in REMP samples (and their associated dose
contributions are therefore not accounted for in REMP-based dose estimates).
These differences result in REMP-based dose estimates that are biased somewhat
iow, in comparison to effluent-based estimates.

Another qualification is necessary considering that significant levels of tritium and
Cs-137 are present throughout the environment and are not attributable to CNS
effluents. REMP samples often contain these nuclides, sometimes at detectable
levels much greater than the levels anticipated to resuit from station effluents.
This situation compounded by the high variability in the frequency and level that
tritium and Cs-137 are detected in REMP indicator and control location samples,
introduces large uncertainties when estimated REMP-based dose contributions from
net detectable concentrations of these nuclides. All 1982 REMP-based dose
estimates, other than those for samples collected at the discharge canal, are
entirely attributable to detection of tritium or Cs-137 in the corresponding REMP
samples. It is probable that such doses are typically overestimates of the true
contributions from tritium and Cs-137 released in CNS effluents.

Finally, airborne noble gas samples are not collected as part of the REMP, thus
preventing an analogous comparison of effluent-based noble gas exposure
estimates. Dose estimates based on REMP TLD results (which could be affected
by noble gases in airborne effluents) are discussed in Part 3.9.
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Comparison of the data in Table 4-F reveals good agreement between 1992 REMP
and effiuent-based maximum dose estimates for liquid effluent release pathways.
Table 4-F gives environmental/effiuent dose estimate ratios for each organ. REMP-
based dose estimates ranged between 11% and 56% of the effiuent based
estimates. These were below the effluent-based estimates as would typically be
expected. The 1982 effluent-based dose estimates for liquid effluent release
pathways were 12% lower on average than their 1981 levels, reflecting similar
decreases in the quantities of key radionuclides released in CNS liquid effluents.
The above observations indicate a reasonable correlation between hiquid effluents,
REMP fish and shoreline sediment sample resuits and the associated dose

estimates.

For iodine, particulate, and tritium exposure via gaseous effluent release pathways
(Table 4-G), the maximum effluent-based dose estimate was 0.680 mrem/year to
the maximum exposed child’s thyroid gland (critica! pathway was vegetation). The
maximum REMP-based dose estimate was 0.276 mrem/year 10 the maximum
exposed child’s bone (critical pathway was proadieaf vegetation). This value was
40.6% of the maximum effluent-based dose estimate. The REMP-based dose
estimates were entirely attributable to detection of Cs-137 in REMP broadleat
vegetation samples. These doses are probably overestimates of the true dose
contribution from Cs-137 released in CNS gaseous effluents. Conversely, the
REMP-based dose estimates do not include dose contributions from tritium (as
tritium analysis is not performed on the corresponding REMP sampies) which
accounts for B4% of the effluent-based thyroid dose estimate. Although the
REMP-based dose estimates for gaseous effluent release pathways compared
favorably to the maximum effiuent-based dose estimate, these estimates are not
well suited for comparison.

Overall, 1982 annua! dose estimates based upon REMP sample resuits compared
very well with effluent program dose estimates. This is especially true considering
the uncertainties inherent in comparing dose estimates based upon extremely low
levels of environmental radioactivity. The REMP-based dose estimates were
consistently comparable to, and comfortably less than, the corresponding effluent-
based estimates for the liguid and gaseous release pathways. This evidence
indicates that effluent program dose estimates are both valid and reasonably
conservative and that doses to members of the public attributable to the operation
of CNS are being maintained well within regulatory guidelines.
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TA 4-A

DOSE ESTIMATES BASED ON LIMITING 1992 ENVIRONMENTAL SAMPLE RESULTS

ORGAN | DOSE RATE | CRITICAL CRITICAL CRITICAL
(mrem/year; AGE PATHWAY LOCATION
!‘ Skin 1.63E-2 Teen Shoreline Sediment 208-3S
r Bone 4 01E-2 Teen Fish (Forager) 208
Liver 9.92E-2 Chiid Fish {Forager) 208
T. Body 9.07E-2 Adult Drinking Water 214
Thyrod 5.50E-2 Chilgd Drinking Water 214
Kidney 6.61E-2 Chiig Drinking Water 214
Lung 5.87E-2 Teen Fish (Forager) 208
Gi-LLI 2.85E-1 Adult Fish (Forager) 208
4-6



TABLE 4-B

1992 ENVIRONMENTAL AND EFFLUENT DOSE COMPARISON
FOR LIQUID RELEASE PATHWAYS

<
CRITICAL CRITICAL
AGE PATHWAY

ORGAN DOSE RATE
{mrem/year)

Shoreline Secd

2
D A Teen Shoreline Sed

Fish (Forager)

(E$4) 7.30E-1 Child Fish (Forager)

Bone

Liver {  (Env) Child Fish (Forager)

|
Teen " Fish (Forager)

Liver i (Eff)
|
|
|

T. Body (Env) 9 07E-2 1 Adult Fish (Forager) l
I T. Body (Eff) 6.66E-1 ! Adult ‘ Drinking Water (214)
‘ Ratio = 0.14 l’ |
Thyroid (Env) 5.50E-2 Child l Fish (Forager)
Thyroid (Eff] 1.00E-1 Teen Drinking Water (214)
Ratio = 0.55
| Kidney Env) | 6.61E-2 Child Fish (Forager)
g Kidney (Eff) 3.80E-1 Teen Drinking Water (214)
l@ | Ratio = 0.17
m
r Lung (Env) 5.B7E-2 | Teen Fish (Forager)
| Lung (Eff) 2.0BE-1 Teen Fish (Forager)
l} Ratio = 0.28
| Gl L (Env) 2 B5E-1 Adult Fish (Forager)
Gl LU (Eff) 1.40E+0 Adult Fish (Forager)
l; J | Ratio = 0.20
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TABLE 4-

1992 ENVIRONMENTAL AND EFFLUENT DOSE COMPARISON
FOR GASEQUS RELEASE PATHWAYS

NOBLE GAS EXPOSURE SUMMARY
ORGAN DOSE RATE CRITICAL CRITICAL
{mrem/year! AGE PATHWAY
Skin (Env) N.G. not sampled N/A N/A
Skin (Eff) ©.86E+0 N/A Noble Gas Exposure
T. Body (Env) N.G. not sampled N/A N/A
T. Body (Eff) 1.04E+0 N/A Noble Gas Exposure

D R Y G P W OB Sy B S R D U G on a0 My O =N

IODINE, PARTICULATE, AND TRITIUM EXPOSURE SUMMARY
ORGAN DOSE RATE CRITICAL CRITICAL
{mrem/year) AGE PATHWAY
Bone (Env) 2.76E-1 Child Broadieaf Vegetation
Liver (Env) 2.65E-1 Child Broadleaf Vegetation
T. Body (Env) 1.49E-1 Adult Broadieaf Vegetation
Thyroid {Env) 0 N/A N/A
Thyroid €.80E-1 Child Vegetation
Env/Eff = 0.00
Kidney (Env) 8.63E-2 Child Broadleaf Vegetation
Lung (Env) 3.10E-2 Child Broadleaf Vegetation
Gi-LLI (Env) 4 39E-3 Adult Broadlieaf Vegetation
: SE—— )
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TABLE 4-D

Dose from Air Radioiodines Inhalation Pathway for 1992 Data

Maximum Exposed Adult
Usage (intake rate) = 8000.00 (mdyr)
Highest Annual Mean Conceniration

Attt
inhaiation dows isctor
{mrem per pCi ingestad) Aor Dose (mremiyr)
Radionuciids Bone Liver T Body  Thyrold Kidney Lung Gi-LL! Locstion (pCim3) Rewe Liver T Body  Thyroid Kidney Lung Gi-LL!

NODATA 4095E.08 787607 NODATA 123F.08 1| 74E-04 | arE-o8 ALL 0 00E+00 ©GOE+00 0 00E+06 0 00E+0C 000E+00 0 00E+00 0 0GF+00 0 00E+00
MO DATA 198E-07 259E-07 NODATA NODATA 118E-04 1 3305 ALL 0 00F00 0 00E400 000F+00 000E400 ©00E«00 0 06EN0 0 00E+00 0 00F+00

1 ATE-O8 Z4TE-08 132608 NODATA NODATA 127604 2 3SE-05 ALL 0 00E400 ©00E+00 O 00E+D0 000E+00 000E«00 000E+00 0 D000 0 0OF +00

Mn-54

Co-58

Fo-50

Co- NODATA | 44E-08 1 85E-068 NODATA NODATA 748E-04 3 SeF-05 ALL 0 00E«00 0 00E00 0 00E+00 000E+00 000E00 000E«00 000E+00 © 00E+00
Zn-85 A0SE-08 1 20E-05 S20E-08 NODATA 862508 108E-04 e seE-0a ALL 0 00E<00 ©00E00 0 00E«D0 00000 00000 0 00E+00 0 00E«00 0 00E+00
Nh-9% 1 78E-08 97TE-07 S28E-07 NODATA @87E-07 EIEO0S | NE-05 ALL € 00F+00 © 0OE+D0 0 00EsD0 000F00 000E«00 0 G0E00 0.00E+00 0 00E+00
2r-05 1 MME05 430F-08 291E-08 NODATA 877E-08 221E-04 1 BRE-0OS5 ALL 0 00E00 0 00F+00 0 00Es00 000F«00 000E«00 0O00E«00 000E+00 0 0nT400
131 SISE-08 4ATEOR 258808 140E-03 7 6SE-08 NO DATA 7 85E-07 ALL 0 00E400 000E:00 0 00E«00 000E+00 000E400 000E00 0 00Es00 0 GOE+20

Ce-104 LBEE.O5 10SE-04 9105058 NODATA 350E.08 122605 1 30F 08 ALL 0 00E400 ©00E+00 0 00E+D0 Ou0E«00 000E+00 ©00E«00 0 00E+00 0 00E+00

Ce-137 S95E-08 778E-05 535608 NODATA 2 78E-08 9 40F-08 1| O5E-08 ALL 000Es00 ©00E+00 0 00E400 ©00E+00 00000 000E+00 0008400 0 00E«00

Bala-140 A SSE-08 813500 320E-07 NODATA Z00E-00 159604 2 73E-95 ALL 000E400 000E+00 0006400 000E+00 0 O0E400 0 00E«00 0 00E«00 6 00E+00

TOTAL DOSE EQUIVALENT{mram/yr}= 000E00 0 00E«D0 0 00F+00 000E+00 000E400 ©000E+00 0 00E+00




Usage (Intake rate) =

fladicouciide  Bone

Mn-54 NO DATA
Co-58 NO DATA
Fa 58 1 0of-on
Co-80 NO DATA
In-85 4 82F-08
Nb-95 2 32E-08
Tr-95 1 82€-05
=im 4 A3E-08
Ce-134 0.”6.-09
Ce-137 8 ME-O5
QGale-140 8 B4E-08

s e e i e S e

TABLE 4.D

Dose from Air Radioiodines Inhalation Pathway for 1992 Data
Maximum Exposed Teen

8300 (m¥yr)

Highest Annual Mean Concentration

TEEN
Inhalation dose factor
{mrem per pCi ingestad) Air Dome (meamiyr)
| b T Body Thyroid Widney Lung GLill Location  {(pCiim3) Fowie Liver T Body Thyroid Kidnay

AWE.OF 105608 NODATA 150608 248E.04 8 35E-0e ALL 0 00400 0 00E+00 000F+00 0 00E«0D 6 00E+00 0 00E+00

250607 34TE-07 NODATA NODATA 1| 88E-04 1 10E-05 ALL 0 00E+00 0 00E+00 000E+00 000F+00 000E+00 0 00E+00
A82E-08 179C-08 NODATA NODATA 191E.04 223605 ALL D00ED0 0 00Fs00 0 00FE+00 0 00E+00 000E<00 0 00E+00
1 ROE-OR 7 ARE-08 NODATA NODATA 100803 324E.08 ALL 0 00E+00 0 00ES00 000E«00 0 00F+00 6 00E400 0 00E«00
167E-08 780E-08 NODATA {O0RE-05 1S5E-04 SE3E.-08 ALL DO00E«00 0 0CE«00 000E+00 000E400 0 00E400 0 00E00
129608 TORE-O7 NODATA 125608 930E-05 121E-05 ALL 0 00E+00 000E+00 ©O00E400 ©O00E«00 000E«00 G 00F+00
STIE-O08 AVAE-O8 NODATA S4ZE-08 139504 108E-05 ALL 0 00E400 000E«00 ©O00E«00 000E+00 000E+00 000E+00
S 14AE-O8 320FE.08 | RIE-03 1 0SE-05 NODATA 811E-07 ALL £ 00E400 000E<00 0 00E«00 000E400 0 00E«00 0 00E«00
tAIE-04 BRBE-05 NODATA 489E-05 1R3IE.O5 122608 ALL 0 0GE+00 0 00E+00 ©O00E+00 ©00E400 000E:00 0 00E«00
108E-04 3IBOE-05 NODATA 230E-08 1 S1E-05 108E-08 ALL 0D0E+00 0 00E00 000E+D0 ©00E«00 000E+00 0 00EA00

BINE-08 440E-07 NODATA 285E-08 254E-G4 2 80E.-05 ALL 0 00E:00 000Es00 000E+00 ©00F+00 000E«00 0 00E+00

Total Dose Equivatent (mrem/yr)= 0.00E+00 0 00Fs00 000E+00 000E«00 0 DOE.00

Lung

0 00E+00

0 00E+00

0 00E 200

0 00F +00

0 00E+D0

0 D0E+00

© D0Es00

0 00F +00

0. 00E+00

0 00F 400

0 ODE00

0 00E+00

G-

0 00E+«00

0 00E+00

0 00E+00

0 D0E +00

0 0GE+00

0 00E200

0 00E+00

0 00E+00

0 00F «00

€ D0E+00

0 .00E +00

0.00E+00




TABLE 4.D

Dose from Inhalation Air Radioiodines for 1992 Data

Maximum Exposed Child
Breathing rate = 3700 maly
Highest Annual Mean Concentration
CHILD
Inhalation Dose Factor
{mrem per pClinhalad) indicstor Air Dose (mremiyr)
Radinnuchide Rone Liver T Body  Thymid Kicdney Lung G-l  Location (pCim3) Bone L iver T Body Thyroid Kidnoy Lung G

Mn-54 NODATA 1 18E-05 257608 NODATA 271E-08 420E-04 8 10E-08 ALL 000E+00 000E+00 000E+00 0.00E+00 0 00E«00 0 0CE«00 0 00E«00 0 90E+00
Co-58 NODATA 4 79E-07 ES55E.07 NODATA NODATA 200FE-04 @ 20E-08 ALL 000E+00 0 00E+00 000400 ©O00E+00 000E+00 000E+00 0 00E«00 0 00k 260
Fo-50 559E-08 SO04E-08 ASIE-00 NODATA NODATA 343E.-04 1 91E-05 ALL 0 00E400 0 00E400 0 00E+00 000E+00 0 00E00 0 00E+00 0 GOE«00 0 00F +00
NODATA 255608 812608 NODATA NODATA 1 81E-03 2 80E-05 ALL 00000 000EA00 0 00E+OC 000E«00 000E+00 000E+00 0 00F«00 0 00E+00

1 15E-05 308FE-05 190FE-05 NODATA 183E-08 209E-04 4 NE-08 ALL 0 00E«O0 0 00Es00 0 00E+00 000E+00 0O00E«00 000E+«00 ©00F+00 0 00E 00

B

A AGE-00 2 ARE-O8 1 77E-08 WNODATA 23308 188504 1 NE-O5 ALL 000E«00 000E400 0 D0E00 000400 ©00E400 000E+00 000E:00 0 00E«00
785 513606 1136058 100E-05 NODATA 181E-05 603E-04 185805 ALL 00DE+00 000E400 000E:00 ©0O00E+00 ©O0CE/00 000E«00 0 00E00 0 00E«00
131 { 20E-08 1 30E-058 7TI7E-08 43903 213E-05 NODATA 7 asE-07 ALL 000ESD0 0 0DEA00 G 00E+00 000E«00 ©00E«00 000E«00 0 DOE00 0 00E+00

Ce-134 | 7EL04 2 7TAE-04 BOTED5 NODATA REIE-05 327E-05 1 D4E-08 ALL 000E400 000E«00 00OEs00 0O00E0C 000E+00 0 00E+00 000E+00 000E+00

Ce-137 PASE.O4 223E-04 24TE-05 NODATA TR3IE-06 2 R1E-05 9.7RE-0O7 ALL 0 00E400 0 DOE+00 0 0GE+00 ©00F+«00 ©00E«00 000E+00 000E+00 0 00 +00
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TABLE 4.D

Dose from Fish Pathway for 1992 Data

Maximum Exposed Adult

Usage (intake rate) = 21 kgiyr
Highest Annual Mean Concentration

A
Ingastion Doas Factr
{mrem per pCi ingested) Indicator Fish Dose (mram/yr)

Fiaetion i tide Hone tiver T Body Thymid  Kidney Lung  GI-LLI Loostion  (pCikg) Bone Liver T Body Thyod  Kidney Lung  GI-LLI
Mn84  NODATA 457E-08 872607 NODATA 138E-08 NODATA 140E-05 208 403 000Es00 387603 739E-04 000E«00 115603 000E400 1 18€.02
o588  NODATA 74SE-O7 167E-08 NOUDATA NODATA NODATA 151E-08 208 238 000E+00 36003 B28FE-03 000E+00 000E«00 000Es00 7 4SE-07
Fofi0  ADME-ON 102606 301E-08 NODATA NODATA 285608 N40E-05 ALL 0 000ED0 ©000Es00 0O0DEO0 000E00 ©000E«00 000E+00 0 00E00
Co80 NODATA 2 14E-08 472608 NODATA NODATA NODATA 402E-05 208 188 000C+00 8 36E-03 1 B4E-02 000E«00 000E+00 000E«00 157601
In85  ABME-OR 1SAE-0S SUSE-08 NODATA 103608 NODATA @70E-08 ALL 0 O0OE00 000ES00 000E00 0O00E00 000E00 000E400 0 00E+00
NLOS  BI2E-00 A40E-00 188E-00 MODATA 342600 NODATA 2 10E-08 ALL 0 DOCED0 000E100 000E«00 ©O00Es00 000E00 ©000E«00 0 00F+00
7+.95  30AFE-08 97SE-00 GGOE-00 NODATA 153E-08 NODATA 300E-05 ALL 0 000E400 000460 000E00 000400 000E400 ©00E+00 0 00E«00
181 ANSE-08 505608 I4IE-08 195E-03 102E-08 NODATA 157E-08 ALL 0 000Es00 ©00E00 000EDD 000Es00 000E«00 000E00 0 00FW00
o134 B22E-05 148E-04 1 21E-04 NODATA 479E-05 1S50E-05 250608 ALL £ 000EW0 000E«00 000E+00 ©00E+00 000E+00 000E+00 0 00EWD
Co 137 TETE05 109E-04 714E-08 NODATA 370E-05 123E-05 211E.08 208 148 244E-02 3BAE-02 2 19E-02 0O00E«00 113E-02 ITIE-03 BATE-0A

Bale-140 203606 255608 139608 NODATA S67E-00 148E-08 413605 ALL 0 DOOE00 ©000E00 000Es00 000E00 ©O00E00 000E00 000E00

Ag-110m  180E-07 148E-07 870E-08 NODATA 291€-07 NODATA 804E-05 208 58 105605 180E-05 107E-05 000E00 354E-05 1| 78E-08 730F.03

TOTAL DOSE EQUIVALENT(mrem/yr)= 7A4E-07 40302 40302 D00E.00 125F-02 ATTEOR 2 MAEM




02801 £0-3000 Z0-3061 0003000 20-3200 20-3.0% 20-3283 wlhjwe i) womainby eeoq w0 |

LO-390S 00*3000 SO-FEFE 004000 SO-H0L L SO-F08 L SO-308 1 §S 802 S0-3599 VIVOON L0-30L € VIVOON 4073810 Lo-Eve L L0380 W i -By
GrI000 00+FOG 0 000G 00*F00 0 00*I000 00YI000 0OrI00C 0O TIW  SO-38Cy BO-F¥EE S0-38 1 VIVOON SO-3E8 $O-ABVE SO-IE T Owi-vIRE
,_ ¥O-3S6 ¢ BO-306 ¥ 20-364 5 004000 ZO0-FT L TO-ABE Z0FWE Wi W0Z 90-321Z SO SO-AU0S VIVOON S0-381S vO-38¥ | WO-335 0 L6490
i
00+3000 00+F000 OOFD00 VOINE 0 0O*FVO 0 0O*IN0 0 0OTIN0 DO TIV #0-39¥ ¢ S0-36E T S0-I 9 VIVOON So-an s o-ae L SO-3LEE LU ]
G0F 3000 00*3000 00*3000 OOIN00 0FIO00 0OFIN0 00I0GL 00 TIV 90329 ) VIVAON SO0-3ivs E0-I6EE 90300 ¥ $O-36L 8 WASES (1]
00+300 0 003000 00*I000 0O*I0 0 00*I0H GOFID 0 BOYIN0 00 TIV S0-3608 VIVOON 80-3i0 1 VIVOON 803w 8 S$O-30€ L WOV ¥ S84
00+3000 00+3000 003000 00+3060 003000 00*INV0 00*I00 GO TI¥  $0-396 | VIVOON 60-32v ¥ VIVOON 60318 SO-3G Y SO ILEE SO UN
GO*I00 0 00*F000 00+3000 00+F000 00+F000 00+I000 DO*I00 0 oo TV S0-3iv e VIVOON S0-3824 VIVOON So-38Ee SO-3WE wWrauls Se-uz
0360 L 0003000 00*3000 VO+I0 O 20-JE8 L TO-GEE N 0O*ICO 0 O eEl BOZ S0-3ME VIVOON VIVOON VivaON SU-IEE S BO-FIE T VIVOON [
GO+I0O 0 00FF00C DOYE0G0 00v3000 00+F000 00*IOC 0 VOTIN0 00 TV S0-FHEE S-3ZEY VIYOON VIVOION 03639 SO-AUE L BOaLeS ooy
Z6-3905 00+3000 003000 00*I00 G EU-IWEE EG-INE GOYI0C o $0Z SO-IE L VAVOON VIVOON VIVOON So-3wdi L0-384 6 VIVAOON | ]
CO-308 L 00*3000 E0-3EL L 00*3000 YO-INS L BO-IONE OO0 EOv $0Z SO VIVOON 9020 ¢ YIYOON @03l $0O-308 8 VIVO ON vaunN
s Bumy Asupiy Pyl Apog L ean) g Ay  wegeas) (THE Bum) Asuppi  Plodyy  Apog L ean oy spimapR
(Ao ) suo) sy MmOl (pemaduy (O sed W)
(w4 wwin) uopseduy
UOHEBHUBIUOD) UBBYY [BNULY JSaYbl; N3l
uoa | pasodxzy wnuixey (o) 94 = (o1es eI sbes)
BIBQ 2661 10) Aemyled ysi4 wolj 8soq
L R = 53 =

Qv 38vi



203169 EBO-I0LE Z0-3N L WrF000 20-3SPE 0-AXY Y 203K E - (M) swog) (e )L
E0-3CL 4 00v3000 SO-FiLY 00+I000 SO-39L ) SO-II¥ L SO-INLE S $0Z SO-3ECY VIVOON L0-38L9 VIVOON L0-318T 03WE Lo-36ES wol | -0y
0043000 00+3000 0043000 00+I000 O0O*INGO 00*IU O OTI0S GO0 TV S0-2iZr S0-IVEY SO-IUEE VAVOON S0-3SEY S0-380L SOIEE Ghi-VE
YO-346 1 CO-I0LE ZO0-3EU S OOPI000 BO-FSE P 20361 T 20-362E vl §02 90-2061 SO-ILHE ¥O-3204 VIVOON SO-3v w-3ELE ¥O-3UEE L6190
00+3000 00+3000 00*3000 GO*IV0 0 004I000 00YIN0 0 VOYIN0 WO TV 80-30F SO-3LTY V0361 VIVOON S0-3018 »-3nE y-3vEE  EITeD
00+300 0 003000 00+I000 00+F000 00*I000 GHFINN 0 0TIV 0 V0O TV 90-395 1 VIVOON SO0-3vE £0-32L6 90-3eve SO-3€L 4 SO-3L e
GFI00 0 00*I00C 0043000 00+I000 00VIO 0 DUFIC0E 60+I0D OO TW SO-306Z VIVOON #0-399E VIVOON S6-343T 03992 L0300 ) 012
00+3000 00+3000 00*3000 00+F00 0 0043000 00+I0V 0 VOPIVD VOO TV S0-329 1 VIVOON 60-3E28 VIVOON 83828 e-3siw 903522 90N
0O+3060 00*3000 0043000 00+I000 00IN00 00YI0 O 00+3000 00C TIV S0-3ir8 VIVOON $0-3087 VIVOON SO-322 S03%E S0-uE) s9-uz
Z20-38L€ 00+30C0 0043000 GO+3G00 20-3002 EO-IGL 9 IO 0 OO BN 802 S0-300Z YAIVOON VIVOON YIVOON $0-3851 $0-382§ vIVOON 00
00+30060 00+I000 0043000 O00+3000 00+300C 00+F000 0GOYIN00 00D TIV S0-38L % 0-3ri i YAVOON VIVOON SO-368 ) S0 S0-3%e ) 65
20-314% 003000 003000 003000 EO-IE W TO-FEE T KO3 0 OO BEZ $02 S0-350 1 VAVOON VIVOON VIVOON 90-318§ 80-308 1 VIVOON o0
SO-30SZ 0003000 SO-IEE 00000 VO-IL6 L TO-FET G0YIWN O OB OF¥ $0Z 90-3869 VIVOON 90-300% VIVOON #0-3982 S0-3L0% VIVOON va-un
M-s  Buwy Asupni  PruAyL  Apog L dean) g (Oyiod)  uopsac) ITHB  Buay Asuppy Pl Apog L ean o B R ]
(M4 pihse suis) aman() sty st (pomabuy 1O 1 wenu)
Ropow 4§ wan) s oDy
UOHBIIUBIUO?) LB [Enuuy JSaybiL aUHO
PIyO pasodx3 wnuwixep et B o e
BIB(] 2661 10] AeMyled Ysi4 woy asoq

av 3Navi



GO*I000 003000 00*F000 00000 00+3000 0O*IV0 0 00+INC O w(dpuen) LN TVAINDS 3800 WL0L

GOvE00 0 00+3000 00v300C 00*3000 00+3000 GOINO0 GOYI0O O TIv  S0-38ky 9039y | 60-3.0% VAIVOON S0-30C 1 $0-387 S0-3E02  Oowi-vIvE
00+3600 0043000 GO*FO00 VO+I00C 00YIV0 0 IO G 003000 O YW S0-3i4Z SO-3ETL SO-30LE VIVOON S0-3vi L v0-3604 So-ueL 1D
00+F000 00*I000 00YI000 003000 00YICN G 00*I0 0 00 006 O TIV  90-3057 $0-305 % S0-6L ¥ VAVOON PO-3Zt 0-38v i S0-3229 ¥ELe0
00+3000 0043000 00+F00C 00+3000 0GOY3I000 0O*I00 NHIE O TV 80-345 VIVOON $0-3201 ©0-356 1 S0-3ivE $0-366S S0IN ¥ [T
00*300 0 O0E000 003000 00YIC00 00+F000 GOYI0 0 00+I000 O TV S0-360C VIVOON 80-305 1 VIVOON 60-3089 60-36/ e 80-3w0¢ -z
00+3000 004000 00*F00D 003000 00+3000 0IHF000 COrI000 ¢ iy S0-300 % VAIVOON 60-32vE VIVOON 80-398 ) S0-30vE 80-3Ee  SON
00+3000 0043000 003000 0043000 V0000 0O*I000 OTINEG O TV 90-30(8 VIVOON $0-3601 VIVOON 90-3068 SO-3vs i 03wy So-uz
GOVI0O0 00vI00 0 G0*3000 00*IN00 00+I00E GOYIN0 0 BOYIGE © TV S0-320% WIVOON VAIVOON VIVOON #0-33Lv 80-3¥i % VIVOON 090
GO*3000 0OF3000 00*3000 00+3000 0043000 VO*I0 0 0OFING O TV  §0-30vE 90-3S6C VAVOON VIVOON $0-316€ S0-3201 S0y &5
0OVIN0 6 004F000 00*I0C0 00YI000 00*I0 0 003000 CUFIN00 O YW  S0-315 | VIVOON VIVOON VIVOON 90-3.81 L0-3SvZ VIVOON o0
0+I000 0043000 00v3000 00*F000 00*I00 GO*IN0D VI D O TV S0-30v | VAIVOON 90-306 1 VIVOON (0-38L8 S0-3USY VIVOON  win
m-e  Bur Asuppy  podyy  Apog L een) ooy By} uopmas) (TG Bun Asuppy proddyy  Apog L e g opYInRApeY
{ahfassini) i) POy ) {pemabug 10 sedd s iui
Ko g ) ot

Wiy

LOIBHUBIUOD) UBBHY [EnuLY ISoyDIH

Hnpy pasodx3 wnuwixepw
Ble( 2661 10) Aemyled (sdo1D) s1onpoid poo- wol 8soqg

v 318vl



003060 00°F000 VO*IH00 00300 00VIN0 0 VOTINO 0 DO*IGO 0 e dhueiu) posanby ssod) 9K )

GOr3000 003000 00+3000 GOVI0C0 GOFI000 0OYIN 0 00*I000 00 Tw SO-3BEF BO-IVEZ WO-IEL L VIVOON B0-3E€8 1 S0-3ere SO-IvEZ  OFI-VINY
GO*A00 0 00*I000 0OFIN0 0 GOFI000 00*IN00 B0*HC0 0 00*I000 60 Tw 90-321 2 SO-3B 1 SO-I0C VIVOON S0-381S w036y L #0331 LBV %O
GO*3000 0O*I000 0043000 003000 OOYINU 0 00*I00 0 CO*IN0 00 v PO-39K 2 SO-FEE'Z SO-INZS VIVAON So-3rie »orue |l S0-quEe vEi-%0
GUrI000 00*3000 00+F00 0 00*F000 0OTIVOC 00*I0 0 00*I0O0 0O v 90-320 1 VIVOON S0-3i¥ i EO-36EZ 90-300» 0361 § W0-3ISES i
003000 003000 OU+306 0 00*3000 00*I00 00*FC0 0 0O*IV0 00 w SO-300€ VIVOON #0-310% VIVOON 60-3v8 8 B0-306 1 B0-32L¥ S0z
0O*I00 0 GOYI000 0043000 00*IO0 0 00+I000 0OF*IN00 OO 00 Tw GO-396 1 VIVOON 60-32v¥ VIVOON 80-31S5Z eo3e8» 60-3sc 8 S6-GN
00*F000 00*F000 B0+I00 0 G0+I0 0 0OYIV0 0 0OYIN0 0 0O*I0G 0O Tw 90-34r8 VIVOON S0-382 1 VIVOON 90-3EE@ SO-300% 03w -2
M0 0 00+F006 00*FO00 003000 00FF000 00*INN 0 DI 0 0O Ty GO-399E VIVOON VIVOON VIVOON 90-3ET 9 902187 VIVOON 0690
00*3000 00*3000 0043000 003000 OOYI0O0 0OYIN O 0OYIN 0 0O Tw GO-F¥EE SO-IZE ¥ VIVOON VIVGON 90-3629 SO-3UE 1 S0-uUEs Lo
003000 003000 004F000 00+FN00 00000 0043000 003000 00 Tw SO-3¥E ) VAVOON VIVOON VIVAON S0-3922 2073216 VIVOON 520
GOYA0C 0 GO*3000 00YIN0 0 00*I000 00*I000 0O*I00 0 00*2000 CO Tw GO-FIZ ) VAVOON 90300 VIVAOON 80-311 80-308§ ViVOON Ly

e Buivy Aot prosyy  Apog L ean) oty {Oymid)  woReao |THB Bui Asupin pody)  Apog | e ey ot
(A e i) seog) 0 4 e (pawabuy (Ol ied wesu)
208 4 | OB EDL)

UOHBIHUBIUO?) UBSYY [enuuy J1Soybit sy

uaa | pasodx3y wnuixepw A oee = (B1es exEw) eOESH)
eleq 2661 10j (sdo1D) Aemyje S1onpoid poo- woly aso(]

av 3Navi



O*I0C G 00000 VO*IG00 VU I0 0 0OYI0 G VO*306 0 00*3I00 0 w{ Ao i ieyBant) ) GROC) (B L
003000 GOFF00 0 0O*I00 D 00+I0G 0 00*F000 00*IN0 G 00*I00 OO Tw GO-3IZF BO-IVE Y BO-ALE T VIVOON SO-358y BO-FBZ L SOIEW [C S ]
00+F000 00+3000 00*ICV O 0UF3000 GOYINN U V3000 00*I00 WO Tw O-396 4 S0-3LNE vo-I20 4 VIVAON G0-320 % ¥O-IELE PO E P ]
00306 G 00*3000 00+3000 0U+3000 0043000 03000 GWrI00D0 00O Tw 9O-3LCZ SOy vO-36L L VIVOON S0-3008 PO-AVEE MO-E 2 YEL %0
GO+300 0 00vF0G 0 00vI000 VOYIN0 0 VO*F000 0G*F00 0 OTI00 WO Tw $O-3¥6 4 VIVAOON SO-Iv8 2 032§ 90-3ER 8 SO-FBL L SOOI i
GO*I000 0043000 00*F00 6 00+300 0 003000 0O*3000 00+I00 000 Tw SO-399 2 VIVOON 80-356E VIVOON BO-3TT WSS E W08 o7
CO*I000 00*3000 00*3000 00*IN0 0 00300 0 00*3000 MOFIN0 GO ™ S0-326 } VIVOON 60-3828 VIVOON SO-39 e BO-INLE BO-INTE WO UGN
CO*I000 00vFN0 0 00YF G GO*I00 0 00YING O GO*IC0 0 00300 00 v S0-41r8 VIVOON S0-30E2 viYOON S$O-UTZT SO-IWE SO-UE) Se-uz
00+3000 00*I000 0OYA00 0 0OYIN0 G 00IG O 0O+3000 00300 W00 1w S0-3E8 2 VIVOON ¥IVOON ViVOON SO | WAL S VAIVAON [
PO*F00 D 0043000 003000 0OTINC O ONVI00 D OOr300 G 300 WO v GO-36LZ $O-Fvi L VIVAON ViVOON GO-3EE ) SO-UST 030\ oy
GO0 C 0O*I00C 003000 003000 LO*IN0 0 GO+3000 00300 WO 1w §0-350 | YIVOON VIVOON VIVAON $O-§9 308 1 VIVOON [ ]
3000 0043000 00YI0 0 00+I00 0 003000 00+3000 00*3000 WO v S0-386 8 YIVOAON 903008 VIVOON @SO-3SBZ S0-3L0 1 VIVAON un
e Bury Asupiy Pty Apog L ewn) e (Do) wogeaoy 18 Bun Aoupny Py Apog L e @ TR ¥
(4h e s @mog) P e (pewedu (O wed weiw)
g wwin) o ebiy
LOHBUBIUO?) LUBDYY [enuity jSaybit aNHO
pryo pasodx3y wnuixepy Wi e e g shen
eleq 2661 104 (sdoiD) Aemyjed poo wolj 8soqg
L e ——— - - . N ~ R i e ———————————————————— s

Gv 31avl



2

RIN

0

1

vl

'

%

NTAL

AAE
Vit

¥
A

20




v

v

B
Y
~
£

4 ¥ s 2 . o - 0 L -
- J . - - >
LV N o C ®© ; C 3 g3 & 2w
| 2 * - L X . - p =
< | 7] £ : ¢ ®
e 3 e r - -~
t 3 . ¥7) Py
(%) - - > 3 C O 3
- . [+ ¥) . s
N - e 4 > < . Vi
i = DY . < - e )
) ~ § & ¢ © o @
. 14 L 'S . N = ' >
. o > ¢ P06 8% e 2
o= 0 - - ) e e .
3 e - - - O 9
r y ’ - -
" - y L L . L @ 4
b < . W =
- t » O O o
. id T n O E w(
p - Q L . . < - 5
” © s W > )
® ® s D O @
. N 0 o QW
Q t == ¥ . xv ~ v ) t
) - 3 - . L - g W - ¢
0 ad = > < “ * u £
- ¢ t . ¢ -
L} ’ .’ .~ - ﬁr-w F\v C ¢ ¢ . :
. L - g - ¢
i ¢ b U . -~ b = ) ¢ 3 . ¢ @
- - e s | - . . O 4 £ -
: 4 o " ¢ ) ¢ . { ;
-~ 1 —_ - - 48 *
= [ ; sy 5 . v L O
v ¢ el — . L~ qQ .
* - 1 - ¥y pres | | * -
) ’ W e 1 (- . s A { >
] < . ) Vi ) ~a .
> 3 @ ¢
d U s —t g - A "
g £ g } ¥ @ ! s
. s ) a . 3
‘ . . - ) & ) 7 L
1 . - v 0 ¢
. 3 - e < - - p & -
be o 2 - . 3 w O
h : _ v . s )
44 ) S s T e
U 3 - - o & L © b - )
£ . - - < D - &
. o o O @ '
- (¥ - 13
- . Q. € at q
- . Q > . 4 o
. - J - - lad &8 !
s . L4 “ ) - nw - o t > ”b IR ¢
> - i . - — £ 0 4 ¢ A 3 €
- g - g Q ' . i Gl ) W & SRR ¢ S
1 TER L
L « . &
- - - v n, - h‘..u




UKE POWER'S NUCLEAR PRODUC

™
VA

INTERCOMPARISON PROGRAM

-~

UNITED STAT

ES ENVIRONMENTAL PROTECTION AGENCY
INTERCOMPARISON PROGRAM










MONITORING

y | ] o ! - w @ - T B e
c ol s o= © @ - " ;
» L
0 gy = Qo Q) e
5 - ) = > 0 =
0 o = g ¥ 3
O = 9 a OnsS o
= 8 > 5 0SS ™ - c
2 3 D9 @ 5T - ®©
Q= " O o f <
2 . cQ > kw o ¢
- fv“ ¥y~
CoH =60 T
T~ Vv = ) (- .
- L e © . o .n
~ - ) © U Q
= ® ™9 O o S
- = 11 -
< b . S W - - L
: @ a CT 0 £ - O
- p d 4 ( $ (- L O
N
- - ; ¢ - 7y @
aQ ) U O = ~- .
Yo e S (o8 c

VIPA

- c @O
X -k o & ® c ® O &
/ < . ¢ s - o]
. . - € £ ' L4 > *
- I X O/ C ’ :
- - D m ¢ C ) )
Vi T [+ W QO . .
' e (WS ' . J QO A
1 : : o .
@ d ) 4 [¥V) t 4 ( C (5
.,: ) -~ d g = 1| - 0 w w© @O
’ . & = © . = a c W
" Vi ¢ e 5 (g}
N - - p X @
. 2 > > {
b X { . O y
- { 3 - } = - 'y
e a » ud -
S 3 o § . 3 L WO
. O 2 @ v i
' ) (o8 5 @
3 . — t 3 *
¥ ) £ - () (= ) — ¢ O
- * (Y9} W S N 4O
F - -
- < - LJ - L > Ld » ¢
v - L s L Y at -
(@] f W ey ) o y T s ¢
+ = \ = - ~
J - — 4 - g h ¥ = - W
" o v ' oy
: - -1 : == 3K §
n T > ¢ C T £ : N T e
Q g G .. F ) ; @O ¢ 4 0
» (L W » [ ) 3 > - x 1O ©» @ &




5.2

The Dosimetry Laboratory results were within 2.78% for the
December 1982 cross-check of the State of North Carolina
results (excluding Standard Deviation values).

$.1.5.7 U.S. DEPARTMENT OF ENERGY INTERCOMPARISON
PROGRAM

There was no DOE intercomparison program during calendar
year 1992

CONTRACTOR LABORATORY

r

Jo contractor laboratories were used during 1982

5-7



TABLE 5-A (Page | of 3}

US. ENVIRONMENTAL PROTECTION AGENCY INTERL ABORATORY ¢
1992 CROSS-CHECK RESULTS FOR THE RADIOLOGICAL ANI' ENVIRONMENTAL SERV

OMPARISON PROGRAM
ICES LABORATORY

CONTROL LIMITS
ANALYSIS DATE NUTLIDE(S) KNOWN VALLE 1 SIGMA; N=3 ‘l
Gamma n Water 214092 Ba-133 76 pCifl 62.1 - %99 pCi/L RO00 pCi/L
Co-60 40 pCi/L 3.1 - 487 pCi/L 42.00 pCiL f
Zn-65 148 pCifl. 1220 - 1740 pCiL 156,00 pCiL. J
Ru-106 203 pCiL 1683 - 237.7 pCill 207.00 pCi/L
Cs-134 11 pCilL 2231 - W7 pCifl 1100 pCiL
Cs-137 49 pCifL, 403 - 877 pCifL 51.00 pCi/L
6/05/92 Ba-113 9% pCy/L 0.7 - 1153 pCi/L 10133 pCiAl
Co-60 20 pCil. 113 - 287 pOiL 21.00 pCifL
Zn-65% 99 pCi/L R1.7 - 1163 pCi/L. 106.67 pCi/L
Ru-106 141 pCi/L 116.7 - 1653 pCiL 148 33 pCiL.
Cs-134 15 pCi/L 63 - 237 pCiL 15.33 pCi.
Cs-137 15 pCi/l 63 - 227 pGiflL 15.00 pCi/L
10/09/92 Ba-113 74 pCi/L 619 - 861 pCV/L 76.33 pCi/L. i
Co-60 10 pCi/L 13 - 187 pGifL 11.00 pCi/l. l
Zn-65 145 pCi/L 122.0 - 1740 pCi/L 161.67 pCi/L H
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TARLE S-A (Page 3 of 1)
US, ENVIRONMENTAL PROTECTION AGENCY INTERLABORATORY COMPARISON PROGRAM
1992 CROSS-CHECK RESULTS FOR THE RADIOLOGICAL AND ENVIRONMENTAL SERVICES LABORATORY

CONTROL LIMITS
ANALYSIS NUCLIDE(S) KNOWN VALUE REPORTED VALUE
I Gamma in Milk 472492 131 78 pCy/L 641 - 919 pCill R0O.00 pCi/L.
Cs-137 39 pCi/L 03 - 477 pCiit 19.00 pCi/L
972592 13 100 pCift 82.7 - 117.3 pCifl 103,00 pCi/l
Cs-137 1§ pCi/l. 6.3 . 217 pCin 16.00 pCift.
Beta in Water 1/31/92 Gross Beta 30 pCi/L 213 8.7 pCi/L 4130 pCi/L
5/15/92 Gross Beta 44 pCi/l. 183 - 52.7 pCil 4567 pCill
9/18/92 Gross Beta 45 pCi/L 259 - 641 pCi/L 43.00 pCi/L.

5-10




TABLE 5-B

ENVIRONMENTAL DOSIMETER CROSS-CHECK - 1992

STATE OF NORTH CAROLINA DEPARTMENT OF ENVIRONMENTAL HEALTH AND
NATURAL RESOURCES

STATE OF N.C. ESTIMATED VALUE

I

RADIATION DOSIMETRY & RECORDS
ESTIMATED VALUE

Estimated

| Date of Exposure Esumated |
Cross-check | (mK Uncertainty ’ Uncenamty
x 1 ) ,
I { 1 SD. mR) (1SD. mR)
1 ,
5-11
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1992 CNS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT

APPENDIX A
ENVIRONMENTAL SAMPLING AND ANALYSIS PROCEDURES

Adherence 1o established procedures for sampling and analysis of all environmental media
at Catawba was required to ensure compliance with Station Technical Specifications.
Analytical procedures were employed to ensure that Technical Specification detection
capabilities were achieved.

Environmental sampling and analyses were performed by the Duke Power Radiological and
Environmental Services Laboratory, Radiation Dosimetry and Records group and Fisheries

subunit.

Parts | and Il of this Appendix describe pertinent changes made during 1982 10 the
sampling and andlysis procedures, respectively. Part Il summarizes the environmental

sampling and analysis procedures, by media type.

I HAN F PLI

The Fort Mill municipality has decided to close the water treatment plant. On
12/9/92, the plant ceased to produce drinking water. The plant was closed
because it is an old facility and becoming obsolete. Fort Miil decided it was more
economically feasible to construct and connect a supply line to the Rock Hill
drinking water supply than to repair and modernize the Fort Mill facility. The final
sample from this location was collected on 12/8/82.

Technical Specification 3/4.12 Table 3.12-1 requires one sample of each of one
to three of the nearest water supplies that could be affected by the plants
discharge and one sample from a control location. With the loss of this sample
iocation, Rock Hill becomes the only drinking water supply that could be affected
by CNS discharge and is already part of the sampling program (site #214).
Belmont Water Treatment Plant (site #218) is the control site. An attempt was
made by Radiological and Environmental Services to find a suitable replacement for
this location. Tega Cay, York, and Clover, South Carolina were contacted. Tega
Cay is downstream of CNS on Lake Wylie (3.3 miles west] but obtains their
drinking water from a community well water system operated by & private
company. Clover (3.8 miles WNW) is also supplied by a ground water system.
York {10.3 miles WSW) makes drinking water from raw water out of Caldwell
Lake, a reservoir on Turkey Creek which is not part of the Catawba River system
and therefore could not be affected by CNS discharge. Ground water is aiready
sampled from two locations near CNS and therefore no gains would be made by
sampling either the Tega Cay or Clover water supplies.

APPENDIX A - 1
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HA

F ANALYSIS PR R

No significant changes were made 10 analysis procedures in 1992.

SAMPLING AND ANALYSIS PROCEDURES

A

A2

A3

A4

A5

IRBOR ADIOICDI AND PARTI AT

Airborne particulate and radiciodine samples at each of five locations
were composited continuously by means of continuous air samplers.
Airborne particulates were collected on a particulate fiter and
radioiodines were collected in a charcoal cartridge situated behind the
filter in the sampler. Filters and cartridges were coliected weekly. “
gamma analysis and gross beta analysis were performed on each
fiter, and a gamma analysis was performed on each charcoal
cartridge.

GROUND WATER

Ground water grab samples were collected quarterly from residential
wells at two locations. A gamma analysis, low-level 11131 analysis,
and tritium analysis were performed on each sample.

RINKI WATER

Drinking water composite samples were collected biweekiy from each
of three Drinking Water Treatment Plants, except for Fort Mill Drinking
Water Treatment Plant, which ceased cperation on 12/9/92 (see
Section | of this Appendix}. Each biweekly sample was composited
1o form a monthly composite for each iocation, and a gamma analysis
and gross beta analysis were performed on each monthly composite.
Biweekiy samples were composited quarterly for tritium analysis.

SURFACE WATER

Surface water composite samples were collected biweekly from each
of three locations. A low-level I-131 analysis was performad on each
biweekly sample. Two biweekly samples were composited 10 form a
monthly composite for each location, and 8 gamma analysis was
performed on each monthly composite. Biweekly samples were
composited quarterly for tritium analysis.

MILK

Milk grab samples were collected biweekly from three dairies. A low-
level I-131 analysis and a8 gamma analysis were performed on each

sample.

APPENDIX A - 2



A6

AT

AE

A8

A0

A

ROADLEAF VEGETA

Broadleaf vegetation samples were collected monthly from each of
four locations. A gamma analysis was performed on each sample.

SHORELINE SEDIMENT

Shoreline sediment samples were coliected semiannually from three
locations. A gamma analysis was performed on each sample after
drying and removal! of rocks and clams.

FiSH

Three types of fish samples were coliected semiannually from two
locations. The types of fish collected represented predatory fish,
foraging fish, and bottom feeding fish. A gamma analysis was
performed on the edible portions of each sample. Boney fish, such as
shad, are prepared whole minus the head and tail.

DIRECT GAMMA RADIATION (TLD)

Thermoluminescent dosimeters (TLDs) were collected quarterly from
each of forty locations. The TLDs were placed surrounding the CNS
site as follows: Sixteen TLDs were located in an inner ring, one TLD
in each of the meteorological sactors, in the general area of the site
boundary. Sixteen TLDs were located in an outer ring, one TLD in
each of the meteorological sectors, at approximately six to eight
kilometers from the site boundary. The remaining eight TLDs were
placed in five special interest areas (schools, recreation areas), and at
three control locations. A gamma dose and dose rate were reported
quarterly for each location.

EQOD PRODUCTS

Samples were coliected monthly when available, during the harvest
season, from an irrigated garden at a residence located downstream
from CNS. A gamma analysis was performed on each sample.

ANNUAL LAND USE CENSUS

The 1992 CNS Annual Land Use Census was conducted by the
station during June. The census identified the location, within eight
kilometers (five miles) of the station in each of the sixteen
meteorological sectors, of the nearest residence, meat animal, milk
cow, milk goat, and garden producing broadieat vegetation over an
area greater than 50 square meters.
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V.

SAMPLING AND ANALYSIS PROGRAM

A number of significant problems were prevalent in the sampling program during
19892 for Catawba. Focus was centered on: 1) air sampler repeat failures and

2) surface water sampling site service pumps being out of service. Both areas
were addressed during the year with plans made for complete air sampler
replacement completed during 1993 and with the uitimate replacement and
modification of the surface water site pump equipment. Over the past few years,
Lake Wylie has exhibited extremely high ievels of turbidity as well as other matter
which have severely clogged sampling lines and forced the pumps 10 operate under
conditions that they were not originaily designed. The current proposal for the
surface water sites will incorporate submersible pumps and modifications to the

sampling systems.

With these two major system chinges/improvements during 1883, the overall
efficiency of the Catawba Samplir. and Analysis Program should return to the
level that is expected by our program personnel.

In addition to these two areas, a definite improvement and enhancement 10 the
REMP program in 1992 was the impiementation cf the Giobal Positioning System
{GPS) Project. Utilization of this system enables more accurate determination of
distance and sector for each of the programs’ sampling locations/sites. GPS is a
satellite based radio navigation system which provides precise positioning data.

APPENDIX A - 4
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APPENDIX B

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
SUMMARY OF ANALYSIS RESULTS INDEX

B.1 Airborne Radioiodines and Particulates
B.1.1 Radiciodines

B.1.2 Particulates

B2 Ground Water

Las)
LA

Drinking Water

B.4 Surface Water

B.5 Milk

B.6 Broadleat Vegetation

B.7 Shoreline Sediment

B.8 Fish

B.2 Direct Gamma Radiation (TLD)

B.10 Food Products {Crops’
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kame of Faciiity

Medium or
Pathway
Sampled

(PCI/M3)

Locations

' 5

ALR RADIOIODINES

Location of Facility
Time Report Generated :

TABLE B.1.1 A!RBORNE RADIOIODINES

Environmenta! Radiclogical Monitoring Program Summary

{

| Type & Tota!l

1 Number of

| Anslvses

| Performed

|

!

i

| ww-54 257

i

| CO-58 257

|

| FE-59 257

|

i

| co-80 257

|

!

| ZN-65 257

|

|

| NB-95 257

|

| ZR-95 257

I

i

| 1-131 257
Cs-134 257

257

| BALA-140 257

i
1
|
I
|
|
| c5-137
l
i
|
|

Lower

L
De

0.

o

imit of
tection

.DDE+00

00E+00

L00E+00

.D0E+00

.D0E-00

.O0E+D0

.DOE+00

.DOE-02

.D0E-02

.00E-02

: CATAWBR NUCLEAR STATION
: YORK COUNTY, S.C.
16-FER- 1993 11:49:32

All Ingicator
Locations
Mean (fraction)

0.00E«00( O/ 208
0.D0E+00-~ 0.00E«DD
0.00E«00¢ 0O/ 208)
0.00E«00-- C.00£+00
0.00E+00¢ O/ 208)
0.00E+00-- 0.0DE+0D
0.008+00( ©/ 208)
0.00E+00-- 0.00E+G0
0.0DE+00¢ O/ 208)

0.00E«B0- - 0.0DE«00

0.00E+D0( O/ 208)
0.00E+00-- 0.00£+00

0.00E+D0( 0/ 208)
0.00E«D0-- 0.0DE<D0

0.QDE<DD( 0/ 208)
0.0DE+00-- ©.00E+00

0.00E+00¢ 0O/ 208)
0.D0E+00-- 0.00E«DD

8.30E-03t 27 208)
&.TGE-03-- 1.19E-02

0.DDE+D0C 0/ 208)
0.00E+00-- 0.008<00

Docket Number
Reporting Period :
Database hame

: 50-413,4%

Kame, Distance and Direction

Location
Code

Mean (Fraction)
Range

0.00E+00(
0.GOE+00- -

o7 32)
0.00€+00

o/ 523
0.00E00

0. 00E+00(
0.00E+0D- -

o/ 523
0.00E«D0

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

o/ 52)
0.00E«0D

0. 0DE+00(
0.00E+00- -

0.00E+00¢ ©O7 52)
0.00E+00-- 0.00E+00

0.00E«00( O/ 523
0.00E+00-- 0.0DE+00
0.D0E«D0( 0/ S&)
0.00E+00-- 0.00E+00
0.00E+00( ©F SD)
0.00E+00- - ©.00E+00
0.00E«00( O/ 52)

0.00E+00-- 0.00E«00

201(0.5MiNE)

v 52
1.99¢-02

1.998-02¢
1.99€-02- -

o/ 52)
0.00£+00

0.0DE«00(
0. 0DE+00- -

traction uf detectable measurements at specified locations is incicated in parentheses, (fraction)

Leacation 200
itocation 201
Location 205
Ltocation 212
Location 217

"""

Site Boundary (0.6M1 NNE)
Site Boundary (0.5%) NE)
Site Boundary (0.3%1 SW)
Tega Cay, S.C. (3.3Mi E)
Rock #ill, $.C. ¢10.0Mi SSE)

Zerc range indicates no detectable activity measurements
If LLD is equal to 0, then LLD is not required by Technical Specifications

: SDISK1; [USER .AS

1-JAN- 1982 through 31-DEC-1992

0.00£+00-- 0.00E+00

Page - 2
CICNSSZ SAF; 10
| No. of
| Won-
Control Locations | Routine
Mean (Fraction) | Report
Ranpe | Meas.
!
|217¢10.04i SSE) |
|
D.00E+00C ©7 4% | ©
0.00E«00-- ©.00E+0D |
|
D.ODE<OOC ©/ 4 | ©
0.00E+00-- 0.00E+00 |
|
C.ODE+OD( O/ 49 | O
©.00E+00-- 0.00E+00 |
|
0.00.+00( O/ &%) | 0
0.0DE+00-- 0.D0E+00 |
|
0.00E+00( O/ &) | 4
0,00E+00-- 0.00E+00 |
l
C.O0E+00C O/ & | ©
0.00E+00-- 0.00E+00 |
i
0.00E«00C O/ 49) | o
0.00E+00- - 0.00E+00 |
|
0.00E+DD( O/ 4% | 0
0.00E+00- - 0.00E+00 |
|
0.00E«0DC O7F &%) | 0
0.00E«00-- 0.00E+00 |
|
3.53E 02 W 49 | 0
3.53¢-02-- 3.53-02 |
|
0.0DE<OD( 07 &%) | 0
!

Mean anvd range based upon detectable measurements only



TASLE B.1.2 AIRBORNE PARTICULATES

Environmentel Radioiogical Monitoring Program Summary Fage : 1
Name of Facility : CATAMBA NUCLEAR STATION Docket Number : 50-413 4%
Locetion of Faciiity : YORK COUNTY, S.C. Reporting Period : 1-JAK-1992 through 31 -DEC- 1992
Yime Report Genersted : 16-FEB- 1993 11:49:32 Database Kame : SDISKY: [USER.ASCIONSD2.SAF ;10
| l ! | Location with Highest Mean | | wo. of
wedium or | Type & Totsl | Lower | ALl indicator jrosssasisinvarusacIpnnsstabresn i | won-
Pathway | Number of | Limit of | iocations | Wame, Distance and Direction | Control Locations | Routine
Samplec i Analyses | Detection | Mean (Fraction) | Location Mesn (Fraction) | Mean (fraction) | Report
(Units) | Pertormed | (LLD) | Range | Code Range | Range | Meas
AIR PARTICULATE | } i | | |
(PC1/M3) | | i | |217¢10.0M3 SSE) |
! l | I i {
S locetions | NS4 257 | O0.00E<00 | 0.00E+0O( O/ 208) | 0.00E+00( 0/ 52y | 0.00E<0OC ©7 49) | 0
| | | ©.006400-- 0.0DE<DO | 0.DOE+0D-- 0.00E+00 | ©.0DE+00-- N.00E+O0 |
| | | ! l i
| co-58 257 | 0.00EsOG | 0.00E<00( 0/ 208} : U.0DE+00C O/ S2) | 0.00E+00C 07 &85) | ¢
' | | | 0.0DE+0D-- ©.00E-D0 | 0.00E+D0-- 0.0DE+D0 | 0.00E+00-- 0.DOE+D0 |
I i | ! I |
| FE-59 267 | 0.00E«00 | 0.00E+DDC D/ 208) | 0.00E+DO( 07 S2) | 0.008+00C 07 49 | 0
| | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+D0-- 0.00E+00 |
| l | | | 1
l | co-60 257 | D.00E+00 | 0.DOE+00C O/ 208) | 0.006+00( ©7 523 | O.D0E+DDC 0/ %5 | 4
| | | 0.00E+00-- 0.00E+D0 | 0.DOE+DD-- ©.0DE+0D | 0.00E+D0-- 0.00E+00 |
i | | ! | E
l | Zn-65 257 | O.00E+OD | 0.00E«0O( 0/ 208) | 0.00E-00¢ ©/ 52) | O.00E«00C O/ &%) | 0
| | | 0.00E+00-- 0.00E«00 | 0.00E+00- - D.0DE+00 | 0.008+00-- 0.00E<00 |
| | { i | |
| NE-95 257 | ©.0DE<DD | O©.DOE+00C 0/ 208) | 0.00E+00¢ O/ 52) | 0.00E+0DC 07 49 | e
' | | { 0.D0E+00-- 0.D0E<DD | 0.00E+00-- 0.0DE«00 | 0.COE+D0-- 0.00£+DD |
| | ! e | |
| 2ZR-95 257 | 0.00E+00 | O.00E<00C 0/ 208) ! 0.00E+00¢ O/ 52) | 0.00E«0DC O/ &9) | o
l { i | ©.00£¢00-- 0.00E<4DC | 0.00E+00-- 0.0ODE+D0 | 0.00E+DD-- 0.00E+OC |
I | | | 1 |
| 1-13 257 | 7.00E-02 | 0.00E+00( ©/ 208) | 0.00E+00( O/ 52) | O0.00E«DO( O/ 493 | ¢
| ] | 0.D0E+00-- 0.00E+00 | 0.D0E+00-- 0.D0E«00 | O©.0DE+00-- 0.00E<00 |
| | | | | I
' | €5-1 257 | S.0DE-02 | D.ODE<0O( ©/ 209) | 0.00FD0( ©7 S&) | 0.0DE<DOC 07 &%) | ¢
| | | 0.00E+00-- 0.00E+00 | 0.0DE~00-- 0.D0E+00 | ©.0DE+00-- G.ODE+DD |
I | { | l |
| £5-137 257 | 6.00£-02 | 0.00E+00( 0/ 20B) | 0.00E<00( ©7 523 | 0.0DE~0BC O/ 4&9) | 0
| i | 0.00E+00-- 0.0DE<0D | 0.0DE+00-~ 0,00E+00 | ©.00E+00-- 0.00E<OC |
! | T | ! |
| BALA-140 257 | D.00E<D0 | ©.00£+00( 0/ 208) | 0.00E+00¢ O/ S2) | O.00E«DOC 07 &%) | 0
! ] | 0.0DE+0C-- 0.00E+00 | 0.00E+00- - 0.0DE+00 | ©.0DE«00-- 0.00E«0D |
| i | | 212¢3.3%1 ©) | i
| BETA 257 | 1.00E-02 | 1.BLE-02( 208/ 208) | 1.90E-02¢ 52/ S2) | 2.0ME-02( 49/ 493 |
| | | | l |

Mean and range based upon detectable measurements only

Fraction of detectable measurements &t specified locations 1§ indiceted
Zero range indicates no detectable activity measyrements

1f LLD is egual to 0, then LLD is not reguired by Technical Specifications
Locstion 200 = Site Boundary (0.6M1 NNE)

Locetion 201 = Site Boundery (0.5Mi NE)

Location 205 = Site Boungary (0.3M1 SW)

Locetion 212 = Tege Cay, SC (3.3M1 E)

Locstion 217 = Rock Hill Substetion (10.0mi SSE)

8.38E-03-- &.&LE-02

in parentheses, (Fraction)

6.B6E-03-- 3.%6E-02



TABLE B.2 GROUND WATER

| Environmental Radiclogical Monitering Program Summary Page : B
Name of Facility : CATAWEA NUCLEAR STATION Docket Nunber : 50-4613,46%
{ocetion of Facility : YORK COUNTY, S.C. Reporting Period @ 1-JAN-1952 through 31-DEC- 1982
Time Report Genmerated : 16-FEB-1993 11:49:32 Database Kame 1 SDISKY; [USER ASC)CNSO2.SAF ;10
| | i | Location with Highest Mean | | Mo, of
Med um or | Type & Totel | Lower | ALl Indicator rwrvenenae e L LT P i | won-
Pathwey | wumber of | Limit of | Locetions { WNeme, Distance and Direction | Control Locetions | Routine
Samp! ed | Ansiyses | Detection | Mean (Fraction) | Locau.ion Mean (Fraction) | Mean (fraction) | Report
(units) | Performes | (D) | Range | Code Range ] Range | Meas.
GROUND MATER | | | ] 1 |
(PCI/LITER) | | | | iNe _ntrol Locstion |
l | n | | |
2 Locations | ANALY-LL B | 1.0 | ©.0DE+DO( O/ 8) | 0.00E«DOC O/ &) | 0.00E+00C O/ O) | 0
{ ( | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00£+00 | ©.DDE+DO-~ 0.00E+00 |
| | | | | |
| B-3 B | 2.00£+03 | U.00E«00( O/ 8) | D.00E-00( ©F &) | 0.00Ee0BC O/ 0) | 0
l | ! | 0.00E<00-- 0.00E+00 | 0.00E+00-- 0.00E«00 | 0.00E+00-- 0.00E+D0 |
| | | | i |
| #N-54 8| 15. | 0.00E+00( 0/ B) | 0.00E+00( O/ &) | 0.00E«00¢ O/ © | 0
| | | 0.00F«" - 0.00E«0D | 0.00E+0D-- 0.00F<00 | 0.0DE«DD-- 0.00E+00 |
| | | | | |
' | co-58 g | 15, | 0.006su0( O/ & | 0.00E«00¢ ©f &3 | O.00E«DD( O/ O | 0
] i | ©.00E~DD-- 0.00E<+D0 | £.D0E+00- - 0.00E+00 | 0.0DED0-- 0.00E+00 i
l l | | | |
. | FE-59 8| 30 | 0.00Es00(C ©7 8 | 0.006e00( O/ &) | 0.00E+00¢( O/ ©) | 0
| | | 0.00E+00-- 0.0DE+00 | 0.00E+00-- 0.0DE<D0 | ©.00E+0D-- O.00E+00 |
| | | I | i
| Co-60 8| 1. | 0.00EsD0C O/ B) | 0.D0F<0O0C 07 &) | 0.00E«00¢ O/ 03 | 0
| { | ©0.00£+0C-- 0.00E<00 | 0.00C+00-- 0.0DE<00 | 0.00E«D0-- 0.00ED0 |
| 5 | i | |
| 2n-65 8 308 | 0.00Ee00¢( O/ & | 0.00E+00¢ ©7 &) | 0.00€«00¢ O/ O | 0
' { | | ©.00E+D0-- 0.00E<00 | 0.00E+00-- 0.006+00 | 0.00E+00-- 0.00E00 |
i l | | | |
| we-95 8] M. | C.00Es0O¢ O/ 8 | 0.00E+00( ©7 &) | D.D0E«0OC O/ O | 0
i | | 0.00E+00-- 0.00E+.0 | 0.00E+00-- 0.006+00 | 0,00E+00-- 0.00£+00 |
| | | | | |
l | ZR-95 8| 15 | O.00E+DD( O7 &) | 0.006+00¢( O &) | 0.0DE«DDC ©Of O | o
{ | | 0.006+00-- 0.00E+00 | 0.00E+00 - 0.00E+00 | 0.00E<00-- 0.00E+00 |
| T | | | !
| 1-131 8 | 15. | 0.0DE+D0C O/ B | 0.00E+0DC O/ &) | 0.DDE=DOC o/ o) | 4]
| | |  0.0DE<D0-- D.DDE+DD | 0.00E+00- - 0.00E+00 | 0.0DE<00-- 0.00E<DD |
| a | | ' l
| cs-134 81 9. | ©.00EeDDt O/ B | 0.00E+00( O/ &) | 0.00E+0DC T/ D | 0
. | | | ©.00Es00-- 0.00E+0D | 0.00E+00-- 0.00E00 | 0.0DE<0D-- 0.00E+00 |
| | | | l |
| €§5-137 e | 18 | 0.0uEeBOC O/ 8 | 0.00E~00( O &) | 0.00Es00¢ O/ O | 0
| i | | 0.D0E~D0-- 0.0DE<O0 | 0.0DE+00-- 0.00E<00 | 0.008+00-- 0.00E+00 |
| | { | | | ]
| BALA- 140 8| 15 0.00E+00( O/ &) | 0.00E00¢ ©/ &) | 0.00E«0D( O/ ©) 0
|
, | | | ©.00E<DO-- 0.0DE~00 | 0.00E+00- - 0,008400 | 0.00§+00-- 0.00E+00 |

' Mean and range based upon detectable measurements only
fraction of detectable measurements st speci‘ied locetions is irdiceted in parentheses, {Fraction)
Zerp range indicates nmo detectable activity measurements
14 LLD is egusl to O, then LLD is not required by Technicel Specificetions
l Locetion 252 = Residence (D.7Wi S)
Locetion 253 = Residence (D.BMI W)



TABLE B.3 DRINKING WATER (Page 1 of 2)

' Envirormental Radiclogical Monitoring Program Summary

Name of fFaciiity . CATAMBA NUCLEAR STATION Docket Number 1 50-418 4%
Location of Facility : YORK COUNTY, §.C. Reporting Period : 1-JAN-1992 through 31-DEC- 1992
Time Report Generatec : 16-FEB- 1993 11:40:32 Database Name . $DISKY: [USER ASCICNSYZ . SAF; 10
i | | .
Medium or | Type & Total | lower | All Indicator |oommenannnrmms s ey sye o | | won
Pathway i Number of | Limit of ] Locat ions | wame, Distance and Direction | Control Locations | Routine
Samp | ed | Analyses | Detection | Mean (Fraction) | Locetion Mean (Fraction) | Mean (Fraction) | Report
(units) | performed | LD} | Range | Code Range | kange | Meas.
l DRINKING WATER | | | | | {
(PCI/LITER) | r | | [218(13.5M1 W) i
. | { i I | |
' 3 iLocations | ANALY-LL 39 | 1.0 | ©,00E+00( 0/ 26) | 0. 0DE+00( o/ 13 | 0.00E+DO( o/ 1% | o
i i { ©.0DE+D0-- 0.00E+00 | 0.00E«00-- 0.006+00 | 0.00E+00-- 0.00E+00 |
, | I | i l
| aNALZ-LL 38 1.0 | ©0.00£e00C O/ 25) | 0.0DEsOD( O/ 13) | ©.00E+00¢ O/ 1B | O
l 1 | | 0.00E+00-- 0.DDE<DD | 0.00E+00-- 0.00E+00 | ©0.D0E+00-- 0.00E+00 |
! | ! !
| | | | | i
I OMN-54 39 | 15. { ©.00E<00( o 26) ! 0.00€+00( 0/ 13) | D.0DE«00C o 1% | ¢
. | | | 0.00E+00-- £.00E+00 | 0.00E«00-- 0.D0E+00 | 0.00E«00-- 0. 00E«00 |
: { | | ! i
| co-58 39 | . | 0.00E+00( 0r 26 | 0. 00E«00C 07 13) | ©.00E~00( o 13 ] 0
i | | ©0.00E+0D-- 0.00£+00 | 0.00E+DD-- D.D0E+00 | 0.00E+00-- 0.00E+00 |
l I | | | I
. | FE-5§ 39 | 30. | 0.00E+00( o7 26) | 0. 0DE«D0( o/ 13) | 0.00E«D0( o/ 1) | 0
i | | 0.00E+00-- 0.00E+00 | 0.00E+00-~ ©.00E00 | ©.0DE<OD-- 0.0DE«00 |
i | | | | |
| co-6l 3| 15 | 0.00E«DO( O/ 263 | 0.00E+00¢ O/ 13) | 0.008+00C ©7 13 | 0
| | | 0.006+00-~ 0.00+00 | 0.00F+D0-- 0.00E«00 | 0.00E+DD-- G.00E+D0 |
| | | | I !
| 28-65 3% | 30 | 0.00e+00( O/ 26 | 0.006<00¢ ©7 133 | 0.00E<DD( O/ 13) | 0
' | } | 0.00E+00-- 0.0DE«D0 | 0.00E«00-- 0.D0Es0D | 0.00E+00-- 0.00+00 |
l | | I ! |
| NB-95 3] 15 | ©.0DE<DO( O7 26) | 0.00E<00( ©/ 13) | 0.00E«00c O/ 13) | 0
| ! | 0.00E«00-- ©.DOE«00 | 0.00E+00-- 0.0D0E+00 | ©.0DE«00-- 0.00E+0D |
| | | | | |
I | I8-95 39 | 5. | ©.00E+DD( o 26 | 0. 0DE=00( 67 13) | 0.00E+00( o/ 1% | (4
| | | 0.00E«DD-- ©.00E+00 | 0.00E+0D-- 0.DDE+00 | 0.00E+00-- 0,00E+00 |
1 | | | s |
| 1-131 39| 15 | 0.00Es0DC O/ 26) | 0.00E+00( ©7 13) | O0.00E<00C ©/ 133 | O
’: | | 0.0DE«00-- 0.00E+00 | 0.00E+00- - 0.00E+00 | ©0.00E+00-- 0.00E+00 |
| i | | | |
| £8-134 o1 45 | ©0.008+00¢( 0O/ 26) | 0.00E+00( ©O7 133 | 0.00E«007 07 13) | 4
' | | | 0.00E+DU-- 0.00E<00 | 0.00E+00-- C.00E+00 | 0.00E+D0-- 0.D0E<OD |
i | | | | |
| €s-137 39 | 8. | 0.00E+00DC 0O/ 26) | 0.00E<00¢ O/ 13y | ©0.00EsDOC O/ 13 | 0
] | | 0.00E<00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | ©.0DE<DD- 0.00E+00 |
i | | | i |
. | BALA-14D 3% | 5. | 0.00E+00( o/ 26) | 0. DDE-D0( 07 13 | ©.,00E<00{ 0/ 13) | 0
! ! | 0.00E«00-- 0.00E+00 | 0.0D0E<DD-- D.00E+0C | 0.00E+00-- 0.0G0E+00 |

Mean and range based upon detectable megsurements only :
fraection of detectable measurements 8t specitied locstions 1% indiceted in parentheses, (Fraction) |
Zero range indicates no detectable activity measurements !
1f LLD is egual to O, then LLD s not required by Technicel Specificetions 1
Location 213 = Fort Mill Weter Supply (7.5%1 ESE)

Locetion 214 = Rock Will wWater Supply (7.3m7 SSE)

Locetion 218 = Belmont Water Supply (13,541 N

- - -'



TABLE B.3 DRINKING WATER (Page 2 of

Environmental Radiological Mor

Name of Fachiiaty CATAWBA NUCLEAR STATION Docket Number S50-&13, 4%

Locetion of Facility YORK COUNTY, $.C Reporting Perroo JAN- 1987 the

Time Report Genereted : 16-FEB- 1993 11:49:32 Detabase Name USER .2 SAF ;0
location with Highest Mear

Medium Of Type & Total Le A Ind\cetor

Pathuay Namber of Limit of Locat 10ong Name, Distence ang Directior Control Locations

Sanp . o0 Anslyses | Detection Megn (Fraction) Locatior Mear: (Fraction) Mean (Fraction)

(Units) { Performed (LLD) Range Code Fange Range

DRNKING WATER
(PCI/LITER) 218013 )
2= . ¢ 197 13 3 C 97 1%

5 Locetions BETA 39 1.008+03 2.5 { &« £0) 2.&

D.8% [ ..

O TEITIUM

(PCIJLITER)

3 Locations 2I13(7.5m: ESE

H-3 2. 00«03 7. 11602 5 8 7.65E+021 . - 5. 3BE-02( 1/ L)

5. 15€-00 5. ( 5. 9402 ¢. 368 5.3BE<02 5. 3BE-02

Mean and range base upon detectable measurements only

Fraction of detectable measurements 2t specifies ns 18 indicated 17 Fractior

Zere range indicates no detectable sctivily measurements

if LLD is egudl te 0, then LLD is not reguired by Technicel Spec ficetions

locetion 213 = Fort Mill water Supply (7.5M1 ESE)

= Rock Hill weter Supply (7.3M5 S5E)
Beimont wWater Supply (13.5%5 X)

1

<
iocetion 2
Locstion 2

™
o



Name of facility
Locetion of Fac)

Time Report Genersted :

Environmental Radiclogicel Monitoring Program Summary

« CATAWBA NUCLEAR STATION
: YORK COuwTY, S.C.
16-FEB-1993 11:49:32

ity

Docket Kumber

Keporting Period :

Database Name

. §0-418, 4%

Page

1-JAN- 1952 through 31-DEC-1992

Kame, Distance and Directior

|
| Location
| Code

Mean (Fraction)

kange

|
|
l 0.00E+00( O/ B
| 0.00E+00-- 0.00E+0D
, 0.00E+00C 0O/ 13)

©

oo

[~

. DDE+0D( 07
.DOE+00- -

BOE«ODC O/
0.0DE+00- -

0.00E+00¢C O/
0.D0E+D0- -

0.00E«00C O/
0.00E«00--

0.00+00(
.00C+00- -

0.00E+00C U/
0.00E+00--

.DOE+00-- 0,00E+0D

13
0.00E-D0

13

0.00E+00

¢.0DE+D0

13)
0.0DE<0C

o/ 1%
0.00E+00

13
0.00E+00

| | |
Medium or | Type & Yotal | Lower | ALl Indicetor
Pathway I Number of | Limit of | Locations
Samp! ed | Anelyses | Detection | Mean (Fraction)
(Units) | performed | (LLDD ! Kange
SURFACE WATER | | |
(PCIZLITER) | | |
| l |
3 Locetions | ANALY-LL 3% | 1.0 | 0.DDE«DO( ©/ 26)
| i | 0.00E+00-- 0.00E+D0
| | I
| aNALZ-LL 39 | 1.0 | 0.00E+00¢ o/ 26)
| | { 0.00E400- 0.00E+00
| | i
| MN-S4 | 1. | 0.00E+00¢ O/ 26)
i | | 0.0DE+D0-- D.D0E~00
| [ |
{ CO-58 39 | 15. | ©0.DDE+DO( 0/ 26}
| | | 0.00E+00-- ©.00E+00
! | !
| FE-59 30 | 30. | ©.0DE+DD( 0/ 26)
| | | 0.00E«DD-- 0. 0DE-D0
I ! |
| co-60 32 | 5. | 0.00E+00C 0O/ 26
| | | ©.0DE+D0-- 0.00E+00
l | $
| 2n-65 3% | 30. | 0.0t A 07 26)
| | | 0.00Ewww - D.COE+OD
| i i
| NE-95 3% | 18 | 0.00E+DD( ©7 26)
i | | ©.00E+00-- 0.00E+00
| I I
| ZR-95 3| 15 | ©.00Es0D( O/ 26)
| I | 0.00E00-- 0.00E+DO
! | |
| 1-13% 3] | ©0.0GE-0D( 0/ 26)
| | | 0.00£+00-- 0.0DE<OD
| | i
| €5-134 3 | 15. | 0.0DE+DO( o 26
| | | 0.00E+D0-- 0.00E+00
{ i |
| cz-137 3% | . | ©.00Es00( O/ 26)
i ! | 0.0DE+00-- ©.00E+00
! | |
| BALA-YD 39 | 15. | 0.00E+DO{ O/ 26)
1 | | 0.008+00-- 0.00DE+DD

Nean anc range besed upon detectable measurements only
Fraction of detectable measurements &1
Zerc range indicates nc detectable activily measurement s
14 LD is oquel to 0, then LLD is not required by Technical Specificetions

Location 208 = Discharge Cans! (0.5Mi &)

specified locetions 1E indiceted in parentheses,

Locetion 210 = Ebenezer Access (2.&M: SE)
Locetion 215 = River Pointe (&.WM7 NNE)

o

JODE-DDC
.DOE+0D- -

J0DE+ODC U/
L00E+00- -

JODE«DOC O/
.DDE+DD- -

LDOE+00C 0/
.DOE«DD- -

13)
0.00E+00

13
0.00E-00

JODE«ODC O/ 13
.DOE+00- -

£.00E+00

3

0.D0E=00

1
0.00t+0(

(Fraction)

13

Control Locstions
Mean (Ffraction)
Range

208¢0.5M1 §)

0.41 { v/
0.41 - .41

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

0.00E«DO( O/
0.00E+00- -

o

.D0E«00(
0.00E=00D-

07

0.00E+00( O/

0.00E+00- -

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

o/

0.00E«0DC O/
0.00£+00- -

D.0DDE+D0C O/
©.0DE00- -
0.00E«0DC O/
0.DDE<00- -
0.00E-00C O/
0.00E+DD- -

0.00¢+00(
0. 00E+00- -

07

0. 0DE+00(
0.00E+00-

o

0.0DE«D0C O/

0.0DE-00- -

13)

13

0.00E+00

13
0.00E<D0

13)
0.00E+00

ek
0.00E+00

13
0.00€+00

13
0.00:+00

13)
0. 00E«00

kb
0.00E+00

1%
0. 00€+00

13)
0.00E«00

3
0.00E+OD

RE))
0.00E+00

n

| %o. of
| kom

| Routine
| Report



Environmental Radiological Monitoring ¥

Name of Fac "ty CATAWBA NUCLEAR STATIOw L4 Numbe ! -

Location of Fac ty YORs COUN $.C

.

me Report Generatec §-FEB- 1993 11:4%: 52

Locatian with Highest Mean of

NOon

Kedium O Type & Tote L Ower 3 ndiceto
Pathway Numer of Limit of L¢ ons Name, Distance end Dir or Contre LOCEt ToNs Rout ine
Samp | ed Anglyses Detectior Mean (Fractior Locetiorn Mean (Fractior Mean (Fraction) Report
{units) Performed (LLD) Range Code Range Range e
SW TRITIUM
(PCI7L 2IS(6 .M NNE
20B(0.5M1 §
3 cetions ¥-3 g 2.00E+D3 & . 2BE~03 4 B 6. F1E+03 “ “ 6.648+07 Fi & C
. 10«00 9.03E+03 L. H6E03 §.03E( 5. 138-0¢ 8.16k+0¢
Mear and range based upon Oele ¢ measurements only
Fraction of oeteltadie meas ity 8t specified locetlior £ indicated in parentheses fractior




TABLE B.5 MILK

Environmental Radiologicel Monitoring Program Summary Page : 4
Name of Facility . CATAMBA NUCLEAR STATION Docket Number : 50-413,4%
Location of fecility : YORK coumYY, 5.C. Reporting Period : 1-JAN 1992 rhrough 31-DEC- 1992
Time Report Generated 16-FEB-1993 11:49:32 Uatabase kame < $D1SKY: [USER .ASCIONSSZ.SAF ;10
| ] | | Location with Highest Mean | i No. of
Mecium of i Type & Total | Lower | All indicator [xsannsnapesans coprptms i { WNon-
Pathway { Number of | timit of | Locations | wame, Distance and Pirection | Comtro! Locations | Routine
Sanplec | Anelyses | Detection | Mean (Fraction) | Location #Mear: (Fraction) ! wean (Fraction) | Report
{Units) ! Performed i (LLp) ] Range | Code Renge | Range | Meas
WiLK | | {
CPCI/LITER) | ] | 22 (13,00 N |
| ' ‘ | | i
3 Locetions | MK-54 78 | 0.006+00 | 0.DOE+DD( U/ 52% | 0.008«00( O/ 263 0.00E+00¢ 07 26) | 0
| ! | 0.0DE+D0-- 0.00E+00 | 0.00E+00-- 0.008+00 | C.00E+G0-- 0.00E+00 |
| | 1 ! | I
| CO-58 78 | 0.008+00 | O.00E«00C O/ s2) | 0. 0ODE«00( v/ 28) 0.00E+DO( o/ 26 | 0
| | ©0.00§+00-- 0.00E+00 | 0.00E+D0-- ©.00E<DC 0.00F+00-- 0.00E«00 |
: ~ | |
| FE-59 78 | 0.0DE<D0 | O.DOE+00¢ 07 523 | 0.00E-00( o7 263 | 0.00E«00( o/ 26 | 0
f ] | 0.00£+00-- 0.00E+00 | 6. 0DE+00-- ©.008+00 | 0.00E«00-- 0.00E+00 |
\ | | | { |
| Co-60 78 | 0.00€+00 | 0. 0DE-DO{ o/ 523 | 0. 00DE=D0( 07 26y | 0.00E=00( 07 26) | O
{ } {  0.00E+00-- 0.00E«00 | 0.008+00-+ 0.DOE+D0 | ©.0DE<D0-- 0,00E+00 |
| | | | | |
| 2N-85 78 | 0.0DE<D0 | © 00E+D0C ©/ 52) | 0.006«00¢ ©7 26) | 0.00E«00C O/ 26) | 0
! | | 0.00E+00-- 0.00E+00 ! 0.00E+00-- 0.006+00 | 0.00E«00-~ 0.00E«00 |
| | | { | |
| NB-95 78 | 0.00E+DD | 0.00E+00¢ O/ S52) | 0.0DE+00C O/ 26) | D.00DE+0D(C O/ 26) | 1
| | | 0.00E«00-- 0.00E«D0 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
| | ! | |
| ZR-95 78 | 0.00E+00 | 0.00Es0DC O/ 523 | 0.0DE+0D( ©7 26) | 0.00E«DOC O/ 26) | 0
| i | 0.,008«00-- 0.0DE+D0 | 0.00E+00-- D.00E+0C | 0.00E+00-- 0.00E<00 |
i i | | | {
: | |} ' i |
| -1 e | 1% | ©0.00EsDD( GO/ 523 | 0. 00E+D0( 07 26) | 0.00E+0DC 0/ 26) | 0
| | | 0.00g+00-- 0.00E+0D | 0.00E+00-- 0.D0E«00 | 0.00E+00-- 0.00E+00 |
I ! ! | | |
| LL1-13% 78 | 1.0 | 0.00E<DDC O/ 52 | 0.008+00( 07 26) | 0.00E-O0C ©/ 26) ] 0
| | | 0.00E«DD-- 0.00E+00 | 0.0DE+OD- - 0.00E+00 | 0.00E«0D-- 0.0DE«DD |
| i | ! . !
£s-134 7€ | 15 | 0.006«00¢ ©7 523 | C.ODE«DDC €/ 26) 0.00E<00¢ 07 26) | 0
! | |  0.00E+00-- 0.00E<00 | 0.00E+00-- 0.00E«00 | ©.DOE+DD-- O.0DE<DD |
! | | | 209(7.0M1 SSW) ‘ |
| £$-137 78 | 18. | 3.4 { 2/ %2) | 3.4 ( 2/ 260 | 5.0 { v 26) | 0
| | | 1.% - 5.2 ! 1.5 5.2 { 5.0 «+ 5.0 |
i | | | : |
| BALA-140 T8 | . | 0.008<0D( O/ 52y | 0.00E«001 O/ 26) 0.00F-00C 07 26) | o
| i | 0.D0E+00-- 0.D0E+DD | 0.008+00-- 0.00E+00 | 0.00E«0D-- 0.DOE+D0 |

Mean and range based upon delectable measurements only

fraction of detectablie meassurements Bt gpecified locations is indicated In parentheses, (Fraction)
Zero range indicates no detectable activity measurement s

If LLD is equel to O, then LLD is not reguired by Technical Specifications

Location 200 = Woods Deiry (7.0Mi SS&)

Locetion 219 = Pursley Deiry (6.0Mi SW)

Location 221 = Ostes Dairy (13.DMi W)



TABLE B .6 BROADLEAF VEGETATION

Environmenta! Radiological Monitoring Program Summary

Name of Facility

: CATAWBA NUCLEAR STATION

Location of Facility : YORK COUNTY, S.C.
Time Report Genersted : 16-FEB- 1993 11:49:32

48

I
Medium of | Type & Total
Pathway | Number of
Sampled | analyses
{units) | Performed
BROAD LEAF VEGET |
(PCI/VET/EG) |
|
4 Locations | wN-56 L8
|
|
| Co-58 Wb
E
|
| FE-59
|
|
| co-60 48
l
!
| 2N-65 L8
l
I
| NB-95 48
6
|
| 2R-95 LB
l
|
| 1-13 4“8
I
{
| cs-134 &8
!
|
| €5-137 “E
|
|
| BALA-I40 4B
!

|
Lower | All Ingicator
Limit of | Locations
Detection | Mean (Fraction)
{(1LD) | Range

-

|
i
I

0.0DE<0D | 0.006+00( O/ 36)
| 0.D0E+00-- 0.00E+00
{

0.00E+00 | 0.00F«0D( O/ 36)
| 0.00E+D0-- 0.D0E+D0
0.00E+00¢ D/ 36)

o

I
0.00E<+00 |
| .D0E+0D-~ 0.00E+D0

0.00E+00( O/ 36)
0.00E+DD-~ 0.00E+00

0.00E-00 |

0.00F+00( O/ 38
0.00E+00-- 0.00E<00

0.00E+00 |

0.006«00¢ 07 36)
0.D0E+0D- - 0.00E<00

0.00E+00 |

C.0DE+DOC O/ 36)

z
|
|
|
|
|
|
|

0.00E+00 |

[ ©.0DE+D0-- D.DDE<0D

i

|

|
|
|

'

|

i

|

i

60. 0.00E«DOC 07 36)
0.00E+00-- 0.00E+00
&0. C.00E-00( 0/ 36)
0.00E+D0- - C.00E+DO
80. 81, { 87 38
37. <~ 1.838+02
0.00E+00 0.00E+00( O/ 36)

0.00E«00-- 0.00E+0D

Mean and range based upon detectable measurements only
frection of detectabie measurements st specified locetions 18 indicated in parentheses, (Fraction)
Zero range indicates no detectable activily measurements
11 LLD is equal to O, then LLD is not reguired by lechnice! Specifications
Location 200 = Site Boundary (0U.6M1 NNE)
Location 201 = Site Boundary (0.5M7 KE)
Location 217 = Rock Kill Subststion (10.0M: S$SE)
Location 226 = Site Boundary (0.5%1 S)

Docket Number : 50-473,4%

keporting Period :
Database Name

|

i
)

: $DISKY: [USER

Name, Distance and Direction

Location
Code

22610.5%

Mean (fraction)
Rang

0.006+00¢ O/ 12)
0.D0E+0D- - 0.00E+DU

0. 0DE+D0( o7 1)
0.00E+00-- ©.00E+00

0. 00E+DOC e/ )
.DDE+DD-- 0.00E+0T

©0

0.008+00¢ O/ 12)
0.0DE+DD- - ©.00E«00

0.00E+D0¢ O/ 12)
0.00E+00-- 0.00E+0D

0.0DE«00C O/ 12)
0.00E«00- - 0.00E«DD

0.00E«00( O/ 12)
0.00§+00-- G.0DE+DO

0.00E+0D¢ O/ 12)
0.00E«00-- 0. 00E+00

0.00E<00C O/ 12
0.00E+00-- 0.00E<00

$)
§7. ( & 12
39. «« §.83E<02

0.00E<00C 07 12)

Fage : |

1-JAN- 1992 through 31-DEC-1992

ASC)CNSS2 . SAF ;10

tontrel Locations | Routine
Mean (fraction) | Report
Range | Meas.

{217¢10.0mi SSE)

|
|
|

|

|

!
0.00E+00C O/ 12) | 0
0.008+00-- D.0DE<DD |

|
0.00E<00¢ Of 12) | 0
0.00E+00-- C.00E«00 |

|
0.00E«00¢ O/ 12) | 0
©.00E<D0-- 0,00F+00 |

{
0.00E+00( O/ 12) | 0
0.00E+00-- 0.00E+00 |

|
0.00E<00C O/ 12) | 0
0.00E«00-- 0.00E+0C |

|
0.006400¢ ©7 2) | ©
0.00E+00-- 0.008+00 |

|
0.00Ee0DC ©O7 1) | 0
0.00E+00-- 0.00E+D0 |

|
0.00E«00¢ O/ 127 | 0
0.00E+00-- 0.00E+DD |

|
D.00E+00( O/ 12) | 0
0.00E+0D-- 0.00DE+00 |

|
G.00Es00¢ O7 2] O

|

.DOE<O0- - 0.00E+00

©

|
0.00E+D0C O/ 127 | 1
0.0DE+00-- 0.D0F<D0 |
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TABLE B.8 FISH

Environmental Radiclogicel Monitoring Frogram Summary

Kame of faci!l
Locetion of facility : YORK COUNTY, S.C
Time Report Genersted @

1ty

i i
Medium or | Type & Total | Lower
Pathway | Number of | Limit of
Samp | ed | Analyses | Detection
funits) | Performed ! (ip)
F1SK | |
(PCI/MEY /XG) | |
| i
2 locations | MN-54 12 | 1.30E<D2
| !
j '
| 00-58 12 | 1.30E+02
|
FE-59 12 2.60€+02
|
| CO-6C0 12 | 1.308+02
; i
| IN-65 12 | 2.60E+02
I i
i !
| NB-95 12 | 0.00E+DD
| |
I i
| ZR-95 12 | 0.008+00
i |
| ]
| 1-131 12 | 0.00£+00
| |
:‘ |
| CS-134 12 | 1.30E+02
| |
i |
| £5-137 12 | 1.508+02
! |
{ 1
| BALR-140 12 | 0.00E<00
i
i

2

: CATAWBA NUCLEAR STATION

All Inchicator
Locetions
Mean (Fraction)
Kange
L2AE+02( 1/ 6)
L2VE#02-- 1.218+02
CTYE+02¢ 3/ 6)
&8, ~ &.60E«02
). GOE+D0( o/ 6)
DOE+00- - ©0.00E+00

oo

e

STE+02¢ /
STE+G2-- S.57E+02
. DOE+DD( o/ &)
).00E=00-- 0.00£+00
ODE+DO( o7 6)
.00E+00-- 0.00E+00
.DOE+DOC g/ &)
.00E«00-- C.00E+D0
LO0E-DD( 0/ &)
ODE«DO-- 0.0DE-0O0
&5, t 3 &
19, 3.
59. { &/ 6)
13. - 1.T2e-02
.DOE-DD( 07 (3]

0

tean and range based upon detectable measurements only
‘raction of detectable measurements st specified locetions s indicated in parentheses, (fraction)
‘ero range indicates no detectabie activity measurements
¥ LLD is eque! to U, then LLD s not required by Technical Specifications

ocation 208 = Discharge Cenel (0.5 §)
ocation 216 = Highway 49 bridge (4.0Mi NNE)

Docket
Reporting Period &
Database Kame

Number

: 50-413 4%

: SDISKY: [USER.

Kame, Distance and Direction

Location
Coge

20B{0.5%

208

208

208

208

Mean {fraction)

1-JAN- 1992 through 31-DEC-1992

Fage : 7
ASCICNSOZ . SA% ;10
| wo. of
| won
fontrol Locations | Routine
Mean (Fraction) | Report
Range | Meas.
|
[21604. 08 NNE) |
|
30. ¢« 17 & | 0
30. - 30. |
|
B3. { &/ 6 | 0
9.0 - 2.53k+02 |

Range |
$) |
1.2%+02¢ 1/ &) |
1.296+02-- 1.216«02 |

]
2. T1E+02¢( 3/ é) |
4B. - 6.60E=02 |
0. DOE«DD( 0/ &) |
0.00z+00-- 0.00E+00
S.576«02¢ V7 67 |
S.STE+02-- S.5TE«02 |
0.00E+00C ©7 &) |
0.005+00-- 0.00E+00 |
|
0. 0DE=O0( 0/ 6) |
0.00E+00-- 0. 00E=D0 |
|
C.O0E«0D( O/ & |
0.00E+00-- 0.0DE~D0 |
0.00E«00¢ ©7 &) |
0.00E+00-- 0.00E<00 |
5. ( 3 & |
19. -~ 93, |
|
9. ( &/ &) |
13 - 1.7CE+02 |
C. 0DE-00( 07 &)
0.00E+00-- 0.00£+00

0. 00E+00¢
.00E-00--

o

1.53E+02¢
1.556+02 -

0.00E+00¢(
0.00£+00--

0. 00E«00(
0.00DED0- -

0. 00E+D0(
C.DOE=D0--

o

.O0F «00(
0.0DE<D0- -

6. {
16. A

25 {
16

0.DOE+DO-~

e/ 6) | 0
U.00E+0C |
v & | 0
1.53E+02 |
o/ & | ©
0.00E+00 |

|
e/ & | 0
0.0DE+00 |

l
o/ 63 | 0
0.00E+00 |

]
o/ &) | e
0.00E+00 |

i
W &) | 0
16. !

|
3 6 | 0
41, |
os &) v (1]
0.00E«00 |
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1992 CNS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT
APPENDIX D
ANALYTICAL DEVIATIONS

There were no analytical deviations for Catawba Nuclear Station for the calencar year

“QaG”
I oJ&

APPENDIX D-1



1992 CNS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT

APPENDIX E

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSIS RESULTS

This appendix includes all of the sample analysis reports generated from each sample
medium for 19982

Appendix E is located separately from this report and is archived at Duke Power's Applied
Science Center environmental data master file.

APPENDIX E-1
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