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SECTION 1.
EXECUTIVE SUMMARY
This Annual Radiological Environmental Operéting Report describes the
Oconee Nuclear Station Radiological Environmental Program and the results

of the program for the calendar year 1993.

Included in the report are identification of sampling locations,

descriptions of environmental sampling and analysis procedures, comparisons
of doses calculated from environmental measurements and doses calculated
from effluent data, a summary of the results of the 1993 program,
discussion of the results, and discussion of the quality assurance
activities associated with the program. Deviations from program

requirements and changes made to the program are also included.

Sampling activities were conducted as prescribed by Selected Licensee
Comﬁitments (SLC). . Required analyses were performed and detection
capabilities met SLC. 1In addition, supplemental samples were taken and
additional analyses performed to better assess radioactivity in the

environment.

Concentrations observed in the environment in 1993 for station related
radionuclides were generally within the ranges of concentrations observed
in the past. _Compared to 1992, there was very little difference in the
radionuclides detected and their concentrations. All positivé indications
of radioactivity due to plant operations were well below the reporting
levels specified by the Nuclear Regulatory |Commission (NRC) as given in
Selected Licensee Commitments. Visual inspection of data showed that

radioactivity concentrations in surface water, shoreline sediment, and fish

are higher than the activities reported for samples collected prior to
operation of Oconee Nuclear Station. Statistical analysis of the
historical data showed the existence of any continuing increase to have

moderate to no probability.

1-Page 1




Comparisons of doses calculated from environmental measurements and doses
calculated from effluent data demonstrated that levels of radiocactivity -

were as expected and were within the Selected Licensee Commitments limits.
In conclusion, Oconee Nuclear Station's contribution to environmental

radioactivity is small and has had no significant radiological impact upon

the health and safety of the general public.

1-Page 2




Jocassee and Lake Keowee. Jocassee is

"Site specific locations for the Radiolo

SECTION 2.

INTRODUCTION

SITE DESCRIPTION AND SAMPLE LOCATIONS

Oconee Nuclear Station (ONS) is located in Oconee County, South

Carolina, approximately 8 miles northea

on the shore of Lake Keowee. This lake
Keowee and Little Rivers in that locati
is the U.S. Government Hartwell Project
Plant near the station joins Lake Keowe

Hartwell. To the north, the Jocassee H

ONS consists of three pressurized waten
generating capacity of 2658 megawatts.
operation 7/15/73. Unit 2 began commer

Unit 3 began on 12/16/74.

Program are defined in the Duke Power C

Manual (ODCM). Figure 2.1-1 is a map d

Dosimeter (TLD) monitoring locations an
samples obtained from the locations inc
Particulates, Drinking Water, Surface W
Vegetation, Shoreline Sediment and Fish
spécific samples required for each loca
showing the TLD locations within a 1 mi

2.1-2 lists the locations of all the TL
SCOPE AND REQUIREMENTS OF ENVIRONMENTAL

An environmental surveillance program h

at ONS since 1969, four years prior to
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st of Seneca, South Carolina,
was formed by damming the
on. Immediately to the south

. The Keowee HYdroelectric

e and the upper reaches of Lake

ydroelectric Plant joins Lake

a pumped storage plant.

reactor units with a combined
Unit 1 began commercial

cial operation 9/09/74, and

gical Environmental Monitoring
ompany Offsite Dose Calculation
epicting the Thermoluminescent
d the sampling locations. The
lude Airborne Radioiodine and
ater, Milk, Broadleaf

. Table 2.1-1 lists the

tion. Figure 2.1-2 is a map

le radius of the site. Table

Ds.
MONITORING PROGRAM

as been continuously conducted

operation of Unit 1. The




purpose of the preoperational program w

environmental. radioactivity levels and

sampling in order to develop a baseline

may be compared. The current operation

detect changes in radioactivity levels

and to supplement the radiological effl

verifying that the measurable activity
higher than those expected based on eff

of the environmental exposure pathways}

a

e

concentrations and dose rates are comp
specified in Selected Licensee Commitm
that corrective actions may be taken pr

exceeded.

C

The sample media used, the sampling lo
frequencies are selected to monitor si

as the anticipated types and quantities

the plant. Locations and media are uti
physical and biological sites of activi
locations for monitoring the liquid rel
below the liquid waste discharge point
Keowee Hydroelectric Plant. Locations

release paths are based on dispersion/d

site and the highest potential dose rec

utilized to distinguish between activi

Frequ

€

n

environmental background levels.
quantities utilized are based on the r
the half lives of the radionuclides, a

.

capabilities of the analyses. In turn,

(o)

for the detection capabilities corresp
concentrations that could result in dos

allowable dose limits.

The specific locations and sample frequ
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ty

as to document the existing
their variability during
to which operational levels
al program was established to
in the 'environs of the plant
uent monitoring program by
and radiation levels are not
luent measurements and modeling
In addition, measured
red to the levels and limits
nts. Trends are identified so

ior to levels and limits being

ations, and the sampling
ificant dose pathways as well
of radionuclides released from
lized that would demonstrate
ty accumulation. Indicator
ease dose paths are generélly
into Lake Hartwell at the

for monitoring the gaseous
eposition parameters for the
eptors. Control locations are
of plant origin and
encies of sampling and sample .
lease rate of plant effluents,
d the required detection

the concentrations specified
nd to environmental

es that are fractions of the

encies given in Table 2.1-1 and




. the plant environs are identified.

found in environmental samples are list

2.1-2 meet the program conditions of ON
16.11-6. The Selected Licensee Commitm
type, frequency and detection capabilit
repeated in Tables 2.2-1 and 2.2-2., Re
reporting levels are based on the activ

potential doses corresponding to the 10

dose objectives for effluents for one r

An additional surveillance requirement

Census be conducted. The census assure

The
make appropriate modifications to the m

parameters utilized to calculate doses
STATISTICAL AND CALCULATIONAL METHODOL
2.3.1

ESTIMATION OF THE MEAN VALUE

There was one (1) basic stati

S Selected Licensee Commitments
ents also define the analysis
ies for each sample. . These are -
porting levels for activity
ed in Table 2.2-3. These

ity in the pathway resulting in
CFR50 Appendix I calendar year

eactor.

is that an anﬁual Land Use
s that changes in the use of
census results are used to
6nitoring program and the

from plant effluents.

0GY

stical calculation performed on

the raw data resulting from the environmental sample

analysis program. The calcul
determination of the mean val
control samples for each samp
widely used statistic. This
of the data generated by the
various mediaiin the Environm

following equation was used t

I ox
x = —l—
N
where,x = estimate of the mean

individual sample
total number of samp
concentration),

i =

N
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ation involved the

ue for the indicator and the
le medium. The mean (x) is a
value was used in the reduction
sampling and analysis of the
ental Monitoring Program. The

o estimate the mean:

(eq. 2-1)

les with a net activity (or




x; = net activity (or concentration) for sample i.

'"Net activity (or concentration)", x,, 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.

Minimum Detectable Activities

Prior to 1987
(MDA) were included in the

calculation of the mean when no detectable activity was

found.

the mean calculations.

LOWER LEVEL OF DETECTION, MIN
CRITICAL LEVEL

The Lower Level of Detection

Activity (MDA) are used throu

Both positive and negative MDA values were used in

IMUM DETECTABLE ACTIVITY, AND

(LLD) and Minimum Detectable

ghout ‘the Environmental

Monitoring Program, both in the Selected Licensee

Commitments and in the implem

The LLD, as defined in the Se
the smallest concentration of

sample that will yield a net

entation of the commitment.

lected Licensee Commitment, is
radioactive material in a

count, above system background,

that will be detected with 95% probability with only 5%

probability of falsely conclu
represents a 'real" signal.

limit of detection. The actu

ding that a blank observation
The LLD is an a priori lower
al LLD is dependent upon the

standard deviation of the background counting rate, the

counting efficiency, the samp
radiochemical yield, and the
between sample collection and
LLD's for each sample medium
given in fhe Selected License

Table 2.2-2.
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le size (mass or volume), the
radioactive decay of the sample
counting. The "required"

and selected radionuclides are

e Commitments and are listed in




The MDA may be thought of as|an "actual" LLD for a
: ,

particular sample measurement remembering that the MDA is

calculated using a sample background instead of a system

background. In gamma spectroscopy analyses,‘the sample

background may be elevated above the system background due

to the continuum produced by higher energy gammas from other

radionuclides (either man-made or naturally produced). The

continuum increases the smallest concentration of a
particular radionuclide that | could be positively identified

in the sample. Therefore, to 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 to the

"required" LLD. If the MDA exceeds the "required" LLD, the

sample is counted for a longer time period so that the
standard deviation of the saAple background is minimized.
If the "required" LLD exéeeds the MDA, then the analysis of
the sample meets the requirements for the detection

capability for environmental sample analysis.

For "gross" counters (such as alpha/beta proportional
counters and liquid scintillation counters), the MDA is
calculated using the average |of batch background counts.

The average is used to account for background fluctuations
over the longer counting peribds. This MDA is then compared

to the "required" LLD. If the MDA exceeds the "required"

LLD, the sample is counted for a longer time period so that

the standard deviation of thT batch background is minimized.
If the "required" LLD exceedT 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

2-Page 7




activity. The Criticaleevel is defined as the net count
rate which-must be exceeded before the sample is said to
contain any measureable activity above background. In
genefal, the Critical Level is equal to one half of the MDA.
Activities exceeding the Critical Level are reported for
gross counters to minimize data biases since most detectable

activities fall within this range.

TREND IDENTIFICATION

One of the purposes of an environmental monitoring program
is to determine if there is L buildup of radionuclides in
the environment due to the operation of the nuclear station.
This is traditionally done bg looking at historical data
(including preoperational data) and determining if a trend
exists. Trends, if they exist, may be either positive or
negative. Since nuclear reactor operations do not remove
radioactivity from the surrounding environment, a negative
trend in a particular radionuclide's concentration in an
environmental medium does not indicate that reactor
operations are removing radioactivity from the environment
but that reactor operations are not adding that radionuclide

to the environment in quantities exceeding previous levels

and that the normal removal processes (radioactive decay,
|

deposition, resuspension, etc.) are influencing the

concentration.

In some cases, visual inspection of tabular or graphical
presentations of data may be|sufficient to determine if a
trend exists. In other cases, it may not be so obvious.
Therefore, it is desirable to obtain a single numerical
value from the data which will permit a meaningful
interpretation of the relatianshiﬁ existing between the

variations in the data. If it is assumed that a linear

2-Page 8




where,

relationship exists between the time after startup of the
reactor and the amount of radionuclides in a particular
environmental medium, the least squares regression method
may be used to define the linear relatibnship. To determine
if the data actually correlate to the straight line
assﬁmption, the theoretical variance is compared to the

|

actual variance. The numerical value that summarizes this
comparison is known as the cirrelation coefficient. This
correlation coefficient, symbolized by "r", is a

determination of how closely the data fit a straight line

and may be calculated from the following equation:

r= NIXY - IXFY (eq.2-2)
[ (NIX2 - (IX)2) (NIY2 - (zY)2) ]1/2
(Reference 14)

r = correlation coeff1c1ent for the data set of X and Y,
X = the year or point in time,

Y = the radionuclide concentratlon associated w1th X,

N = number of observations.

The range of values as calculated by the correlation
coefficient lies between positive one (+1) and negative one
(-1). The absolute value of [the correlation coefficient
represents the probability of a trend. Zero (0) represents
no indication of either a'positive or negative trend. A
positive (+) correlation coefficient indicates an inéreasing
trend, and, conversely, a negative (-) correlation

|

coefficient indicates a decreasing trend. The ranges of a

correlation coefficient are summarized below:

12| > 0.7 High to moderate probability of a trend.
0.7 2 |r| > 0.3 Moderate to|poor probability of a trend.
0.321r] 20 Poor to no probability of a trend.

Identifying.a trend by using|the correlation coefficient is
only useful for the time periods where the discharge from

the nuclear plant is relatively stable and no other sources

- of radioactivity are present: Substantial increases or

decreases in the amount of a particular radionuclide's

release from the nuclear plant will greatly affect the

2-Page 9




resulting environmental leve

ls; therefore, a knowledge of

the release of a radionuclide from the nuclear plant is

necessary to completely inte
trends, determined from the

factors that may affect envi
radionuclides include prevai
of drought or heavier than n
construction in or around ei
sampling location, addition

radioactive materials (such_
etc.. Some of these factors

sometimes unknown to the pla

The change in 1987 in the me
(using only net positive res

apparent trends.

Because of these considerati
will depend not only on the

but will include some judgem

rpret the trends, or lack of
environmental data. Other
ronmental levels of

1ing weather conditions (periods
ormal precipitation),

ther the nuclear plant or the

or deletion of other sources of
as the Chernobyl accident),

may be obvious while others are

nt perSonnel.

thod of calculating the mean

ults) will also affect the

ons, how trends are identified

least squares regression method,

ent by plant pefsonnel on the

factors affecting environmental levels.

In some cases, we would not

expect to observe a buildup of

radionuclides in the environment but instead, would expect

to see a measurable increase
duration. This is the case
measuréments, where the radi
finite period and is depende
were occurring at that time
correlation coefficient is n
whether reactor discharges a
environment, since there is
test is needed to give us a

~data. If we assume that the
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or not. In this case, the

ot a sufficient indicator of
re'having an impact on the
no bioaccumulation. Another
meaningful interpretation of the

naturally occurring radiation




levels around the plant are normally distributed, and that
the reactor discharges are not affecting the environment
outside of this no;mal distribution, then we can compare the
values of two sets of measurements taken at different times
around the plant. The comparison involves one when we are
certain no éffect is occurring and one when an effect may be
occurring and determine if they are statistically different

from one another.

The statistic that compares the means from two sets of
measurements to determine if |there is a statistically
significant difference is called the test statistic, or
t-statistic, and is calculated as follows:

t = X,_- X, ‘ (eq. 2-3)

: s, ll/nl + 1/n,
(Reference 11)

where,
~ X, = the mean value of the first set of measurements
X, = the mean value of the second set of measurements
s, = the average standard deviation of the two sets of
mggsurements
s, = 1s,
where,2 . )
s, ={n,_-1) s” + (n, - 1) s,° (eg.2-4)
n+n, -2 | : .
n, = the number of measurements in the first set
n, = the number of measurements in the second set

The calculated value of the test statistic is then compared
to expected values of the test statistic tabulated based on
the number of measurements taken and the degree of

|

confidence required for the results. For our purposes, the
expected value of the test sLatistic will always be chosen
to give us a 95% confidence level that a positive result is
truly positive with only a 5% probability that a positive

result is truly negative. This confidence level is chosen

since it is consistent with the standard confidence levels

specified for similar measurements. A positive result

2-Page 11




occurs (the two sets of data|are significantly different)
when the absolute value of the calculated test statistic

exceeds the absolute value of the expected tabulated value.

Due to the existence of naturally occurringAdifferences in
background radiation 1eveis over time as a result of solar
cycles and other meteorological phenomena, and systematic
errors due to instrument variability, ratios of measurements
can be used to calculate the |t-statistic instead of
individual measurements. By |using ratios, the biases
associated with the measurement process are hinimized and
allow us to more accurately compare results from one year to
the next. Specifically, in the case of TLD measurements,

the inner ring of TLD results is ratioed with the outer- ring

of TLD measurements in a given year and the ratio for one

|

year is compared to the ratio for another year.

As with other environmental samples, outside factors may

affect the results observed and the resulting trends

identified. Therefore, the significance of trends will be

|

based in part on judgement oﬁ plant personnel familiar with

the factors affecting environmental levels, as well as the

statistical results.
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TABLE 2.1-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SAMPLING LOCATIONS 8
o
0w )
CODE : g S “ z
~ 1S ] ~ o0
W - Weekly ( & 7 days) o889 2
SM - Semimonthly ( < 15 days) 58 2 = K -
M - Monthly ( < 31 days) O 0 w
SA - Semiannually ( < 184 days) 58 o 5 $ 3
. ~ Ay ® XM 3} )
W g PR o o
~ T e - ~— 1] (@]
- o =] ~ = o - -
< = n o= [ /M
SAMPLING LOCATION DESCRIPTION
028 Site Boundary (0.5 miles S) M
060 New Greenville Water Intake Rd. (2.6 miles NNE)* W M SA M
061 0l1d Hwy. 183 (1.2 miles SSW) W
062 Lake Keowee/Hydro Intake (0.8 mile ENE) (CONTROL) M
063 Lake Hartwell - Hwy. 183 Bridge (0.8 mile ESE) [000.7] M SA SA
064 Seneca (6.7 miles SW) [004.1] (CONTROL) M
066 Anderson (19.0 miles SSE) [012]# M SM
067 Lawrence Ramsey Bridge, Hwy. 27 (4.2 miles SSE) [005.2] SA SA
068 High Falls County Park (2.0 miles W) (CONTROL) SA
069 Orr's Dajiry (4.5 miles WNW) [002.11] SM
071 Clemson Dairy (10.3 miles SSE) [006.3] - SM
072 Hwy. 130 (1.8 miles S) W
073 Tamassee DAR School (9.2 miles NW) (CONTROL) * W M
074 Keowee Key Resort (2.3 miles NNW) W

*Control for Fish only
#Control for Milk only
[ ] Location Numbers prior to 1984
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TABLE 2.1-2
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM TLD LOCATIONS

020 1 MILES N SITE BOUNDARY 040 4.5 MILES E MICROWAVE TOWER, SIX MILE
021 3 MILES NNE SITE BOUNDARY 041 4.0 MILES ESE JCT. HWY. 101 & 133
022 5 MILES NE SITE BOUNDARY -1 042 5.0 MILES SE LAWRENCE CHAPEL, CHURCH, HWY.133
023 S MILES ENE SITE BOUNDARY 043 4.0 MILES SSE HWY. 291 AT ISSAQUEENA PARK ENTRANCE
024 0.8 MILES E___ SITE BOUNDARY 044 4.0 MILES S HWY. 130 AT LITTLE RIVER DAM
025 4 MILES ESE SITE BOUNDARY 045 5.0 MILES SSW TERMINUS OF HWY. 588 AT CROOKED CREEK
026 0.3 MILES SE SITE_BOUNDARY 046 4.5 MILES SW HWY. 188 AT CROOKED -CREEK BRIDGE
027 4 MILES SSE SITE BOUNDARY 047 4.0 MILES WSW NEW HOPE CHURCH, HWY. 188
028 .5 MILES S SITE BOUNDARY 048 4.0 MILES W JCT. HWY. 175 & 188
029 6 MILES SSW __SITE BOUNDARY 049 4.0 MITES WNW JCT. HWY. 201 & 92
030 4 MILES SW SITE BOUNDARY 050 4.0 MILES NW STAMP CREEK LANDING-END OF HWY. 92
031 3 MILES WSW SITE BOUNDARY 051 4.5 MILES NNW HWY. 128, 1 MILE N OF HWY. 130
076 2 MILES W SITE BOUNDARY 052 12.0 MILES ENE__DPC BRANCH-OFFICE-PICKENS
032 2 MILES WNW SITE BOUNDARY 053 11.0 MILES E DPC BRANCH OFFICE-LIBERTY
033 .2 MILES WNW SITE BOUNDARY 054 9.5 MIIES ESE POST OFFICE-HWY.93 NORRIS
034 2 MILES NW SITE BOUNDARY 055 - 9.5 MILES SSE CLEMSON METEOROLOGY PLOT
035 0.2 MILES NNW SITE BOUNDARY 056 8.4 MILES SSW WATER TOWER-SENECA
036 0 MILES N MILE CREEK LANDING 057 9.0 MILES SW OCONEE MEMORIAL HOSPITAL
037 .5 MILES NNE KEOWEE CHURCH, HWY. 327 058 9.4 MILES WSW BRANCH ROAD SUBSTATION-WALHALLA
(CONTROL)
038 4.0 MILES NE DURHAM CONVENIENCE MART, JCT. 059 9.2 MILES NW TAMASSEE DAR SCHOOL
HWY. 183 & 133
039 4.0 MILES ENE HWY. 133, 1 MILE EAST OF JCT.
_ HWY. 183 & 133

2-Page 16




TABLE 2.2-1
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANALYSES

ANALYSES
SAMPLE MEDIUM ANALYSIS SCHEDULE GAMMA ISOTOPIC LOW LEVEL GROSS ILD
I-131 BETA
1. Air Radioiodine and .
Particulates Weekly X

2. Direct Radiation Quérterly X
3. Surface Water Monthly X

Quarterly Composite
4. Drinking Water Monthly X X

Quarterly Composite
5. Shoreline Sediment Semiannually X
6. Milk Semimonthly X X
7. Fish Semiannually X
8. Broadleaf Vegetation Monthly X

2-Page 17



TABLE 2.2-2

MAXIMUM VALUES FOR THE LOWER LIMITS OF DETECTION (LLD)

gross beta 4

H-3 ' 2000

Mn-54 15 | _ 130

Fe-59 30 ‘ 260

Co-58,60 15 130

Zn=65 30— |—————— |7 260

Zr-95 30

Nb-95 ‘ .15

I-131 15% 7 x 107 1 60
Cs-134,137 | 15,18 5,6 x 107 130,150 15,1é 60,80 150,180
Ba-140 60 : - 60

La-140 15 15

LLD for low-level I-131 analysis 1s 1 pCi/liter.
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. \. . .

, TABLE 2.2-3 , .
REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES

H-3 o 2 x 10°

Mn-54 1 x 10° 3 x 10°

Fe-59 ' 4 x 10° ' 1 x 10°

Co-58 1 x 10° 3 x 10°

Co-60 3 x 10° . 1 x 10°

Zn-65 3 x 107 2 x 10°
Zr-Nb-95 4 x 10°

1-131 : 2™ ' 1 : 3 1 x 10°
~Cs-134¢ 30 10 1 x 10° 60 1 x 10°

Cs-137 50 20 _ 2 x 10° 70 2 x 10°
Ba-La-140 2 x 10° 3 x 10°

"For drinking water samples. This is 40CFR Part 141 value.
"If low level I-131 analyses are performed.

2-Page 19



‘ ANSTEC
: . APERTURE
Uy CARD

\ e, ’ at < “x > PRI o . e z
’ - il R A S £ B PN ] . aTunES
s “ - 0® - . " K — S « -
. . offe : N L .
: %’ - St . - . ‘ . - T . - OO
v P! Craaw eger -~ " maiLncads
‘ : ' W Hlce Awaﬂﬂ@méa on
. Lo ( ~ s, @ . o
) A ¢ N\e 8 . " wastarem .
. . : J 4 ‘_:‘. N 1 o .
: Y 5 e T o P ' i - %
-

{,, Aperturs G

oo

il

P

Ry
Pigile
‘nso«l&

@ it
2% ™ 0©. %0o0

oooooo

----
IIIII
3

o TLD LOCATIONS
X ALL OTHER LOCATIONS

nnnnnn

SCALE OF MILES
! ' ! ? ) .

4 o 2N o5 TN 18 FIGURE 2.1-1
U [Emr . - ~ 55— 053)) S A2 - OCONEE NUCLEAR STATION

: ; RADIOLOGICAL ENVIRONMENTAL . y/\g
MONITORING PROGRAM LOCATIONS

f ‘ 2-Page 13

Gosoz0z24Ol

19 MILES SSE

‘
.
] .
I

J







|

SECTION 3.
RADIOLOGICAL ENVIRONMENTAL MO

DISCUSSION, INTERPRETATION AND

Data from the 1993 environmental monitoring
preoperational and historical data whenever

preoperational through the present were poss

direct gamma radiation as measured by TLD.

sample media were not directly comparable to

operational sample results because of either,

- analysis methods or changes in the reporting

Trend analysis was performed for the radionu
Licensee Commitment 16.11-6. These radionuc

to as '"Selected Licensee Commitments radionu

NITORING PROGRAM

TRENDING OF RESULTS

program was compared to
comparable. Comparisons from

ible for fish samples and

Analysis results for other

preoperational and earlier
significant changes in the

of the results.

clides listed in Selected
lides are collectively referred

clides" and include H-3, Mn-54,

Fe-59, Co-58, Co-60, Zn-65, Zr-95, Nb-95, I-131,st-134, Cs-137, Ba-140,

La-140, and gross beta for drinking water.

In addition to these, trending

was performed for other radionuclides that were detected and could have

been the result of station effluents. For 1993, this included Ag-110m and

Sb-125 in shoreline sediment.

Trending was performed using visual inspecti
data.

plant related detected radionuclide to the p

on.and statistical analysis of

Trend methods included comparing annual mean concentrations of any

revious year's concentration.

Factors evaluated included the frequency of detection and the concentration

in terms of the percent of the radionuclide’
annual mean concentration of each Selected L
radionuclide and any other detected effluent
for the estimation of the linear regression
negative annual mean values given as a resul
practices (described in Section 2.3.3) were

represent environmental conditions.
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s reporting level. The highest
icensee Commitments-

related radionuclide was used
correlation coefficient. Any
t of previous reporting

replaced with zero to properly




\

|
|

4inc1ude detectable resulfs of Selected Licen

Graphs of individual sample results wére plo

radionuclide that was a major dose contribut

tted for any detected

or for the sample media's

pathway according to dose calculations based on effluenté.‘ Graphs are also

drawn for a radionuclide whenever linear regression analysis shows high

probability of a positive trend. Only Mn-54

high positive trend in 1993. This is discus

Data presented in Sections 3.1 - 3.8 support
no significant increase in radionuclides in
to station operations in 1993. Similarly, t

increase in ambient background radiation lev

Section 2 and Appendix A provide additional
locations, sampling and analysis requirement
methods, and a description of the sampling a

Appendix B contains tables summarizing sampl

only. Other radionuclides that were detecte
Commitments radionuclides, are summarized in
contains dose calculations bésed on the radi
observed during 1993. Section 5 summarizes
activities for the year associated with radi
monitoring. Appendices C and D list deviati
Commitments sampling and analysis requiremen

monitoring.
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in shoreline sediment showed a

sed in Section 3.6.

the conclusioﬁ that there was
the environment around ONS due
here was no significant

els in the surrounding areas.

information regarding sampling

s, trend identification

nd analysis procedures.

e results._bThese tables

see Commitments radionuclides

d, as well as Selected Licensee
this section. - Section 4

onuclides and concentrations
the quality assurance

ological environmental

ons from Selected Licensee

ts for environmental
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AIRBORNE RADIOIODINE AND PARTICULATES

Gamma spectroscopy was performed on 260 fiber filters and 260
charcoal cartridges collected during 1993. No radionuclides, other
than those that occur naturally in the environment, were detected in

the air samples collected in 1993 and |also in 1992.

Visual inspection of tabular data taken from previous environmental
report summaries and the 1993 summary |did not reveal any increasing
trends. ‘Tables 3.1-1 and 3.1-2 sﬁmmarize the data used and the
results.of the linear regression analysis. Cs-134 had a poor
probabilify of an increasing trend, while all other radionuclides had

decreasing trends based on the linear |regression analysis.

K-40 and Be-7 are the naturally occurring radionuclides that were

observed in the air samples.
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TABLE 3.1-1
AIRBORNE PARTICULATES
TREND ANALYSIS OF MEAN ANNUAL CONCENTRAITONS
CONCENTRATION (pCi/m3)
[ [ | [ | | | | | I | I
| YEAR | Mn-54 | Co-58 ] Fe-59 | Co-60 | Zn-65 | Nb-95 | Zr-95 | 1-131 | Cs-134 | Cs-137 | Bala-140
| | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR
| | I | | | | I | | [ 'I
| [ | | | | | | | | | |
| 1979 | 5.52E-04 | 5.56E-04 | 1.85E-03 | 7.22E-04 | 0.00E+00 | 7.57E-04 | 7.57E-04 | 7.54E-03 | 5.66E-0_4 | 5.69E-03 | 1.56E-04
| | ' [ N | . | [ | [ | | !
| 1980 | 3.83E-04 | 441E-04 | 1.92E-03 | 6.48E-04 | 1.70E-04 | 3.18E-03 | 3.18E-03 | 3.07E-03 | 0.00E+00 | 2.96E-03 | 1.42E-03
A | | | | | | | | | I !
| 1981 | 7.14E-04 | 2.76E-04 | 1.83E-03 | 1.11E-03 | 0.00E+00 | 6.39E-02 | 3.93E-02 | 6.31E-03 | 2.47E-04 | 5.36E-03 | 1.41E-03
| | | [ | | | | | |- | |
| 1982 | 9.06E-04 | 9.91E-04 | 1.70E-03 | 1.60E-03 | 1.30E-03 | 2.31E-03 | 9.31E-04 | 2.87E-03 | 1.66E-04 | 4.24E-03 | 6.07E-04
| | | | | [ | | f | I [
| 1983 | 2.64E-04 | 5.03E-04 | 1.91E-03 | 1.35E-03 | O0.00E+00 | 4 50E-04 | 4.92E-04 | 1.48E-03 | O0.00E+00 | 2.53E-03 | 4.36E-04
| | | | | i [ [ | I | !
| 1984 | 4.30E-04 | 1.38E-04 | 6.66E-04 | 2.80E-04 | 2.34E-04 | 5.89E-04 | 1.50E-03 | 9.35E-04 | 7.18E-05 | 6.63E-04 | 5.34E-04
| | | ! | | { | - |- I . I
| 1985 | 474E-04 | 2.93E-04 | 6.50E-04 | 6.99E-04 | 0.00E+00 | 5.52E-04 | 9.88E-04 | 3.94E-04 | 5.93E-04 | 5.90E-04 | 4.42E-04
| | | | ] [ | ! | I | [
| 1986 | 2.77E-04 | 2.31E-04 | 6.59E-04 | 4.72E-04 | 0.00E+00 | 1.19E-03 | 9.40E-04 | 8.21E-04 | 6.57E-04 | 9.01E-04 | 5.67E-04
| | | | | ! | I | [ : | |
| 1987 | 2.62E-03 | 3.44E-03 | 6.60E-03—| 2:65E-03—|—6:11E-03—|—9.65E-03—|——6:58E-03—|——5:94E-03—|——3.43E-02—|—3.21E-03—| — _6.23E-03
| | | | o | { | | ,
| 1988 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00
| | | | | | ‘I | | . [ I I
| 1989 | 0.00E+00 | 0.00E+00 | O.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | O.00E+00 | 0.00E+00
[ | { | | [ b | I [ I |
| 1990 | 0.00E+00 | O0.00E+00 | O0.C0E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00
[ | | | ( I ' | I [ | I |
| 1991 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+(_JO | 0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 |. O0.00E+00 | 0.00E+00
| | | | ] | | | | , I I |
| 1992 | 0.00E+00 | 0.00E+00 | ©0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00
| | | | | | | | I I | I ;
| 1993 | 0.00E+00 | O0.00E+00 | O.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
| Correlation | | | - | | [ | [ | I - |
| Coefficient | -3.20E-01 | -193E-01 | -3.89E-01 | -488E-01 | -5.84E-03 | -3.39E-01 | -356E-01 | -7.01E-01 | 5.02E-02 | -8.27E-01 | -1.59E-01
| ] | | | | i | | I | |
| Trend P [ | | | | - | | 1 [
| Probabilty | Moderate | Poor | Moderate | Moderate | Poor | Moderate | Moderate | High | Poor | High |  Poor
[ | I | | | | | = | | f [
| Type . | | | O O I | | | |
| Trend | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Increasing | Decreasing | Decreasing
| | i | I I : | I I

Note: All negative mean values were replaced with "zeros" for calculational purposes.
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TABLE 3.1-2
AIRBORNE RADIOIODINE

TREND ANALYSIS OF MEAN ANNUAL CONCENTRATIONS

CONCENTRATION (pCi/m3)

! | | | | | | [ | I | J
[ YEAR | Mn54 | Co58 | Fe59 | Co-60 | Zn65 | Nb-95 | Zr95 | 431 | Cs134 | Cs-137 | Bala-140 |
| | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR |
[ | | [ | | I | I | ! | |
! | | | | | I | | 4| | | |
| 1979 | 5.52E-04 | 5.56E-04 | 1.85E-03 | 7.22E-04 | 0.00E+00 | 7.57E-04 | 7.57€-04 | 7.54E-03 .| 5.66E-04 | 5.69E-03 | 1.56E-04 |
[ | | | | [ | ! I I [ | |
| 1980 | 3.83E-04 | 4.41E-04 | 1.92E-03 | 6.48E-04 | 1.70E-04 | 3.18E-03 | 3.18E-03 | 3.07E-03 | 0.00E+00 | 2.96E-03 | 1.42E-03 |
I | | | [ . | | I | I ' | | |
| 1981 | 7.14E-04 | 2.76E-04 | 1.83E-03 | 1.11E-03 | 0.00E+00 | 6.39E-02 | 3.93E-02 | 6.31E-03 | 2.47E-04 | 5.36E-03 | 1.41E-03 |
| I | | | | ! | | | | | |
| 1982 | 9.06E-04 | 9.91E-04 | 1.70E-03 | 1.60E-03 | 1.30E-03 | 2.31E-03 | 9.31E-04 | 2.87E-03 | 1.66E-04 | 4.24E-03 | 6.07E-04 |
| ! | [ | | | | I i [ [ |
| 1983 | 2.64E-04 | 5.03E-04 | 1.91E-03 | 1.35E-03 | 0.00E+00 | 4 50E-04 | 4 92E-04 | 1.48E-03 | 0.00E+00 | 2.53E-03 | 4.36E-04 |
| | | | | | | I [ I | I |
| 1984 | 8.57E-04 | 5.66E-04 | 1.55E-03 | 6.77E-04 | 5.47E-04 | 566E-04 | ~ 1.10E-03 | 8.11E-04 | 6.47E-04 | 2.86E-03 | 7.96E-03 |
| | | ! | | | | | [ | | |
| 1985 | 3.72E-04 | 1.13E-04 | 2.11E-03 | 9.48E-04 | 0.00E+00 | 9.78E-04 | 1.05E-03 | 7.71E-04 | 566E-04 | 1.86E-03 | 3.89E-04 |
| | | | | | I | | : | I I |
| 1986 | 5.00E-04 | 1.53E-04 | 5.14E-04 | 5.44E-04 | 0.00E+00 | 1.30E-03 | 9.60E-04 | 9.33E-04 | 6.10E-04 | 2.15E-03 | 5.44E-04 |
| i ' | | | | ‘ | | | | | |
| 1987 | 4.29E-03 | 347E-:03— | 7:56E:03—|——4:95E-03—|——0:.00E+00—|——4.24E-03 | 7.46E-03_| 4.29E-03__| 5.04E-03 | 4.79E-03 | 7.30E-03 |
| | | | I | | I | |
| 1988 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.94E-03 | 0.00E+00 |
| [ | I [ | | | - | | I ! I
| 1989 . | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 |- 0.00E+00 | 0.00E+00 | 0.00E+00 | 4.99E-04 | 0.00E+00 | 3.95E-03 | 0.00E+00 |
| | [ | | | | | ] - I | I [
| 1990 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 3.22E-03 | 0.00E+00 |
| ! | | | | ! I | | I I |
| 1991 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 |
| | | | ! [ . | A ! . ! , | | . I
| - 1992 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 |
| | | | | | | I | | | | I
| 1993 | 0.00E+00 | 0.00E+00 | ©0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 |
| Correlation | I | . | [ | | f [ : | | I
| Coefficient | -1.77E-01 | -202E-01 | -363E01 | -283E01 | -331E-01 | -3.45E-01 | -353E-01 | -7.57E-01 | -3.356-02 | -7.04E-01 | -1.81E-01 |
| | | | | | | ! | | | I |
| Trend . I | | I | | | I | | | |
| Probability | Poor | Poor | Moderate | Poor | Moderate | Moderats | Moderate | High | Poor | High | Poor |
| | | f | | | I | [ | | J
| Type | | | A ! o | | | I N |
| Trend | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing |
| | | | | | | | | |

Note: All negative mean values were replaced with "zeros" for calculational purposes.
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DRINKING WATER

Gross beta analysis and gamma spectroscopy were performed on 39

monthly drinking water samples. These samples were composited to

form 15 quarterly period samples for 1

'ritium analysis.

The only analysis with detectable results was the gross beta

analysis. Table 3.2-1 summarizes the results.

radionuclides were identified by other analyses.

No ONS related

TABLE 3.2-?
DRINKING WATER MEAN ANNUAL CONCENTRATIONS (pCi/liter)
|
- 1992 1993 1993
Isotope Highest Mean Highest %Reporting Control %Reporting

Mean Level Mean Level
) |

Gross Beta 3.20E0(6/13) 2.1E0(11413) NS 1.9E0(11/13) NS

Value in parenthesis is the fraction of detectable measurements. NS = none

specified by Selected Licensee Commitments.

Visual inspection of tabular data summarizing activity observed from

the preoperational period through 1993 did not show any significant

increasing trends. Linear regression analysis data and results are

contained in Table 3.2-2. Total Bets

results had moderate

probability of an increasing trend. H-3, which is a major dose

contributor based on effluent dose calculations, had a moderate

probability of a decreasing trend. The possibility of a decreasing

trend is probably due to the change in sampling locations described

in the following.
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. Beta radioactivity listed in the tabl

A previous drinking water locatioén, C
number 065, is still monitored though
Licensee Commitments. The plant was
that supplied the plant continues to
and gamma emitting radionuclides.

of any activity detected in the neare

lemson Water Plant, location

not required by Selected

closed 7/01/89. The raw water

be sampled and analyzed for H-3

The results are used in evaluation

st downstream drinking water

supply, Anderson Drinking Water Plant!| location number 066. The

Clemson site was typically the high mean location when the plant was

in operation. Only H-3 and K-40 have
samples since the plant closure. A H
pCi/liter was detected in one of the
had concentrations less thah detectab
the finished drinking water H-3 level
the plant. Figure 3.2-1 shows the H-
drinking water sites. Sample analysi
water are not included in the tables

reéults.

K-40 was observed in drinking water s
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been detected in the raw water
~3 concentration of 1.083E3

1993 samples. The other samples
le levels. This is similar to
s that had been obtained from

3 levels at the Clemson site and

s results from location 065 raw

summarizing drinking water

amples in addition to the Total

es.
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TABLE 3.2-2 page 1 of 2
DRINKING WATER
TREND ANALYSIS OF MEAN ANNUAL CONCENTRATIONS
CONCENTRATION (pCifliter)
! | b | i ' | I . I [ | | I I I
|  YEAR | Mn-54 | Co-58 | Fe-59 | Co-60 | Zn-65 | Nb-95 | Zr-95 | I-131 | Cs-134 | Cs-137 | Bala-140 | Gross Beta |
| | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR |
| [ | | | I I ! I ! | I | |
I [ | | | | | | | 1 I | | [
| 1979 | 1.24E+00 | 6.04E-01 | 1.42E+00 | 1.13E+00 | 6.35E-01 | 1.64E+00 | 1.64E+00 | 8.28E-01 | O0.00E+00 | 3.55E-01 | 3.73E-01 .| 1.83E+00 |
| [ | | | | i o I | I | : [ |
| 1980 | 9.17E-01 | 9.39E-01 | 2.05E+00 | 1.79E+00 | O0.00E+00 | 1.54E+00 | 1.54E+00 | 1.72E+00 | O0.00E+00 | 9.43E-01 | 4.90E-01 | 1.86E+00 |
[ | | [ [ | N | | | [ I | |
| 1981 | 1.42E+00 | 0.00E+00 | 5.85E+00 | 1.44E+00 | 7.30E-01 | 4.92E-01 | 9.21E-01 | 1.52E+00 | 5.54E-01 | 1.34E+00 | 1.71E-01 | 1.98E+00 |
| | | [ | | [ [ | [ | I | |
| 1982 | 1.29E-01 | 7.28E-01 | O0.00E+00 | 2.25E+00 | 1.12E-01 | 1.21E+00 | 1.79E+00 | 9.71E-01 | 1.92E+00 | 4.61E-01 | 3.20E-01 | 2.04E+00 |
| . [ | : | | | [ | | | I ‘ I | |
] 1983 | 5.83E-04 | 0.00E+00 | 221E+00 | 6.26E+00 | O0.00E+00 | 0.00E+00 | 2.41E+00 | 6.27E-01 . | 3.70E-01 | 8.14E-01 | 221E+00 | 1.85E+00 |
| | [ | | | | | | ! |- | J [
| " 1984 | 541E-01 | 1.74E-01 | 3.59E+00 | 251E+00 | 1.01E+00 | 1.66E+00 | 1.29E+00 | 9.45E-01 | 6.13E-01 | 1.81E-01 | 4.45E-01 | 1.87E+00 |
| | | | | [ | | | | | N | |
| 1985 | 0.00E+00 | 9.94E-01 | 0.00E+00 | 5.50E-01 | 6.81E-01 | 8.72E-01 | 1.72E+00 | 8.39E-01 | 1.08E+00 | 5.77E-01 | 1.68E+00 | 2.14E+00 | -
| | | | | o | | | [ | | I |
| 1986 | 4 30E-01 | 2.18E-01 | 9.73E-01 | 1.18E-01 | O0.00E+00 | 1.05E+00 | 1.43E+00 | 1.81E+00 | 1.20E+00 | 1.09E+00 | 4.36E-01 | 1.93E+00 |
| | | | | | | | I | ! | |
| 1987 | 4.30E+00 | 3.20E+00 | 1.30E+01 | S5.10E+00 |~ 810E¥00 | 550E+00 | 1740E+01 | u‘00E‘+00—|—6:20E+00—I*S:SOE+OO—|*0;00E+00-—|—2:00E+00~|—
| | | | | | | | I | | |
| 1988 | 0.00E+00 | 0.00E+00 | ©0.00E+00 | O.00E+00 | O0.00E+00 | 0.00E+00 ' ) 0.00E+00 | 0.00E+00 | O0.00E+00 | 2.90E+00 | 0.00E+00 | 200E+00 |
| I [ | | | | | J | | | I |
] 1989 | O0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | - 0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 2.30E+00 |
| | [ [ | | | : | ! | I | | |
| 1990 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | . 0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | O0OOCE+00 | O0.00E+00 | O0.00E+00 | 3.00E+00 |
! I | | | | | I [ ! : ! I ! |
| 1991 | O.00E+00 | O.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.81E+400 |
| I I | | | | ! - o [ I | |
| 1992 | 0.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | ©0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 3.23E+00 |
| | | [ | | | | : I I I | | !
| 1993 | 0.00E+00 | ©0.00E+00 | O0.00E+00 | O0.00E+00 | O0.C0E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 |  2.10E+00 |
| Correlation | | | | | | | I | I | I |
| Coefficient | -262E-01 | -207E-01 | -239E-01 | -442E-01 | -243E-02 | -298E-01 | -1.38E-01 | -7.58E-01 | -7.63E-02 | -9.48E-02 | -4.08E-01 | 549E-01 |
| | | | | | I | | | | I | |
| Trend | I | | | | | - | | | | |
| Probability | Poor ] Poor | Poor | Moderate | Poor ] Poor | Poor | High | Poor | Poor | Moderate | Moderate |
| | | | | | I | | | I | | |
| Type | I | | | | | | | I | | |
| Trend | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Increasing |
| | ! ! I I [ | I J

Note: All negative mean values were replaced with "zeros” for calculational purposes.
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CONCENTRATION (pCiliter)

TABLE 3.2-2
DRINKING WATER
TREND ANALYSIS OF MEAN ANNUAL CONCENTRATIONS

page 2 of 2

| | !
| YEAR | H-3 |
| | INDICATOR |
[ | [
| | |
| [ [
| 1974 | 4.40E+02 |
| 1975 | 1.80E+03 |
| 1976 | 2.20E+03 |
R | 1977 | 1.20E+03 |
] 1978 | 1.05E+03 |
| 1979 | 5.78E+02 |
| 1980 | 6.60E+02 |
| 1981 | 8.30E+02 |
| 1982 | 6.43E+02 |
| 1983 | 9.37E+02 |
] 1984 | 7.65E+02 |
| 1985 | 8.56E+02 |
| - 1986 | 1.24E+03 |
| 1987 | 8.15E+02 |
| 1988 | 1.57E+03 |
j 1989 | 1.35E+03 |
| 1990 | 0.00E+00 |
| 199t | 558E+02 |
| 1992 | 0.00E+00 |
| 1983 | 0.00E+00 |
| Correlation | |
| Coefficient | -4.86E-01 |
I I |
| Trend | |
| Probability | Moderate |
[ [ !
| Type | |
| Trend | Decreasing |
| f |
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Oconee Nuclear Station Radiological Environmental Monitoring

H-3 in Drinking Water Samples
(reporting level = 20,000pCilliter. 065 is no longer
a source of drinking water, but continues

to be trended)
2400 Indicator 060D
d @ ~ —
." : ) Control 064D
2000 — :
: . —————--
i ." l“ Indicator 065W, Surface Water
1600 -———————— 777 O
A .'l ". ,’<>‘\ ? » ‘ ’ Indicator 066D
H-3 pCifliter ! o <> :"-' ' - W --
1200 | ) N : A L
! SN ! <
i 1 ! ‘\ : "
10 O ' ! ‘.\ : “.
/<>( ,I ‘\' " t I‘ ,: \\ : I| lQ
800 AN T ' : <" R &
IR O S AR
L \, S Lo 7i X Ao = D
400 Y .’ .
0 —
0811187 42/23/88 05/07/90 09/19/91 01/31/93
. Sample Date .
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SURFACE WATER

Gamma spectroscopy was performed on 2
These samples were composited to form

Tritium analysis.

Only Tritium was detected in the samp
results of the analyses. The indicato
effluent release point and difference
control samples are expected. Compar
mean annual concentrations show there

concentrations. Observed surface wat

reporting levels.

TABLE 3.3-P

6 monthly surface water samples.

10 quarterly samples for

les. Table 3.3-1 summarizes the

r location is near the liquid
s between the indicator and
ison of 1992 and 1993 highest
is no significant change in

er concentrations were below any

SURFACE WATER MEAN ANNUAL CONCENTRATIONS (pCi/liter)

) d Isotope

1992
Highest Mean

1993
Highest
Mean

%Reporting

1993
%Reporting

Control
|
Pevel

Mean Level

H-3

6.22E3(5/5)

8.62E3(5/5)!43.1%*

8.45E2(1/5) 4.23%*

Value 1in parenthesis is the fraction of detectable measurements..

* Reporting Level used is for Drinking Water. None specified for Surface

Water.

Visual inspection of tabular data cov

through 1993 did not reveal any signi

Linear regression analysis was applie
location mean for Tritium from the pr
1993, and for the past fifteen years
The data uséd and the results are in
and Sb-125 had positive correlation ¢
increasing trend.

However, none of t

in 1993 samples.

3-Page

ering the préoperational period
ficant increasing trends.

d to the highest indicator
eoperational period through

for the remaining radionuclides.
Table 3.3-2. Co-58, Ag-110m,

oefficients, which indicates an

hese radionuclides were detected

30



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

L radionuclides listed in the tables.
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TABLE 3.3-2

page 1 of 2
SURFACE WATER _ o
TREND ANALYSIS OF MEAN ANNUAL CONCENTRATIONS
CONCENTRATION (pCifliter)

[ | ‘ [ | ! I | I | | I [ I |
| YEAR | Mn54 | Co58 | Fe-59 ] Co60 | Zn-65 | Nb-95 | Zr-95 | 1-131 | Cs-134 | Cs-137 | Bala-140 | Ag-110Om | Sb-125 |
| | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR |
| I J | | | | | I I | | I | I
| I I | f I | I I I | | | | |
| 1979 | 1 .37E+00 | 1.33E4+00 | 3.71E+00 | 260E+00 | 3.24E-01 | 1.78E+00 | 1.78E+00 | 2.03E+00 | 2.92E-01 | 2.82E+00 | 2.26E-03 | 0.00E+00 | 0.00E+00 |
| | | [ I | | | [ | | | | | |
| 1980 | 2.08E-01 | 1.686E+00 | 257E+00 | 230E+00 | 3.05E-01 | 1.22E+00 | 1.22E+00 | 1.53E+00 | 2.11E-01 | 540E+00 | 5.01E-01 | 0.00E+00 | 0.00E+00 |
! | [ | | o [ | | . [ | | | | [
| 1981 | 4.28E-01 | 1.10E+00 | 266E+00 | 6.10E-01 | 158E+00 | 1.70E+00 | 239E+00 | 2.65E+00 | 3.26E+00 | 3.80E+00 | 8.36E-01 | 0.00E+00 | O0.00E+00 |
| | ! [ [ | [ | | | ! | [ |- |
| 1982 | 5.63E-01 | 6.14E-01 | 229E+00 | 1.99E+00 | 1.17E+00 | 2.29E+00 | 227E+00 | 3.88E+00 | 1.93E+00 | 4.85E+00 | 1.25E+00 | O0.00E+00 | 0.00E+00 |
| [ [ |- | | | . I I I | I | !
| 1983 | 997E-01 | 6.99E-01 | 286E+00 | 3.02E+00 | 9.61E-01 | 3.91E-01 | 191E+00 | 248E+00 | 567E-01 | 683E-01 | 1.30E+00 | O0.00E+00 | O0.00E+00 |
| | | | | | | | ! I I | I | |
| 1984 | 7.51E-01 | O.40E-01 | 254E+00 | 6.30E-01 | 6540E-01 | 7.90E-01 | 1.70E+00 | 226E+00 | 3.03E-01 | 4.83E-01 | 0.00E+00 | 0.00E+00 [. 0.00E+00 |}
| | | ! | | | | | | | | | | |
| 1985 | 9.34E-02 | 215E-01 | 283E+00 | 6.27E-01 | 1.40E-01 | 4.95E-01 | 1.03E+00 | 1.44E-01 | 1.00EH00 | 9.90E-01 | 0.00E+00 | O0.00E+00 | 7.89E+01 |
| | P | | | ] . : I | | | | I I
| 1986 | 1.12E+00 | 2.85E+00 | O0.00E+00 | 9.21E-01 | O0.00E+00 | 1.22E+00 | 1.46E-01 | 9.10E-01 | 8.00E-01 | 549E-01 | 447E-01 | 0.0CE+00 | 0.00E+00 |
| | | | | | I | | | | | I
|—1987—|—0.00E+00—|5.10E+01__|__0.00E+00__|__3.40E+00__| _0.00E+00__|_4.00E+00 | 0.00E+00 | 0.00E+00 | 4.10E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 |
| | | | ' ! | I | I | | | - I
| 1988 | O0.00E+00 | 6.20E+00 | O0.00E+00 | 5.00E+00 | 0.00E+00 | 250E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 3.50E+00 | O0.00E+00 | 2.71E+01 7| 3.70E+01 |
| [ | | | I | | |- | f | I | |
| 1989 | O0.00E+00 | 5.30E+00 | O.00E+00 | 3.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 ‘| 3.40E+00 | O0.00E+00 | 7.60E+00 | 2.22E+01 |
| | | | | | ! I |- ! | I | | I
| 1990 | 0.00E+00 | 1.70E+00 | O0.00E+00 | 1.60E+00 | 0.00E+00 | O.00E+00 | O0.00E+00 | O.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | -3.04E+00 | O0.00E+00 |
| | ! [ | | | | I | [ I I I i
| 1991 | O0.00E+00 | 5.37E+00 | 0.00E+00 | 0.00E+00 | O.00E+00 | O0.00E+00 | O0.00E+00 | O.00E+00 | O.00E+00 | O.00E+00 | 0.00E+00 | 7.04E+00 | O0.00E+00 |
[ | | - | | | | | I I | | | I |
| 1992 | 0.00E+00 | 2.49E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 4.59E+00 | 3.27E+01 |
] | | I | | | f [ ! I | | | I
{ 1993 | 0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 |
| | (- | | | [ [ | | | I | I !
| Correl. | | i ! | | | | | | I I | I
| Coeff. | -6.62E-01 | 1.22E-01 | -8.75E-01 | -269E-01 | -6.53E-01 | -427E-01 | -851E-01 | -7.87E-01 | -3.31E-01 | -6.30E-01 | -542E-01 | 341E01 | 1.81E-01 |
| I | | ! | | | f | | | | | -
| Trend | | | ! | | | _ 'I [ | | | I I
| Prob. | Moderate | Poor | High | Poor | Moderate | Moderate | High | High | Moderate | Moderate | Moderate | Moderate | Poor |
! | | [ | [ | | - | | | | I |
| Type | | O ,| | | o o o | | | I |
| Trend | Decreasing | Increasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Increasing | Increasing |

| I | I I I I I |

o

Note: All negative mean values were replaced with "zeros" for calculational purposes.
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TREND ANALYSIS OF MEAN ANNUAL CONCENTRATIONS

page 2 of 2

TABLE 3.3-2
SURFACE WATER
CONCENTRATION (pCifliter)
|
'YEAR | H-3
{ INDICATOR
!
]
1972 | 4.80E+02
1974 | 1.55E+03
1975 | 290E+04
1976 | 2.95E+04
1977 | 2.90E+03
1978 | 8.00E+02
1979 | 4.67E+03
1980 | 4.93E+03
1981 | 7.21E+03
1982 | 6.13E+03
1983 | 8.40E+03
1984 | 9.93E+03
1985 | 1.05E+04
1986 | 1.26E+04 .
1987 | 7.08E+03
1988 | 1.10E+04
1989 |—1.02E+04
1990 | 1.03E+04
1991 | 5.76E+03
1992 | 6.22E+03
1993 | 8.62E+03
|
Correlation |
Coefficient .| -5.32E-02
|
Trend |
Probability | Poor
|
Type - |
Trend | Decreasing
I
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3.4

-—F

MILK

milk samples collected in 1993. Only

Gamma spectroscopy and low level iodine analysis was performed on 78

naturally occurring K-40 was

detected in milk samples. Cs-137 is often observed in milk samples,

but was not detected in 1993 samples.

Cs-137 in milk is not unusual.

It is a constituent of fallout and has been observed in samples from

indicator and control locations in previous years.

Visual inspections of tabular data taken from previous environmental

report summaries and the 1993 summary

did not reveal any significant

increasing trends. Cs-137 concentrations have remained relatively

constant over the past several years.

data and results are found in Table 3

Linear regression analysis

4-1. All radionuclides had

negative (decreaéing) correlation coefficients.
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TABLE 3.4-1
MILK
TREND ANALYSIS OF MEAN ANNUAL CONCENTRATIONS
CONCENTRATION (pCifliter)
| ] | I | | | [ | |
YEAR | Mn-54 | Co-58 i Fe-59 | Co-60 | Zn-65 | Nb-95 ] Zr-95 | 1-131(LL) | Cs-134 | Cs-137 | Bala-140
{ INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | -INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR
I | | | I | | | f | I
| | ' [ | | [ | [ | | |
1979 | 2.83E+00 | 6.67E-01 | 5. 60E+00 | 839E-01 | 211E+00 | 232E+00 | 2.32E+00 | 1.48E-01 | O0.00E+00 | 7.25E+00 | 0.00E+00
| I | | | [ | | | | |
1980 | 8.41E-02 | 3.99E-01 | 294E+00 | 1.88E+00 | 1.37E-01 | 1.16E+00 | . 1.16E+00 | 7.46E-01 | O0.00E+00 | 3.58E+00 | 1.58E-01
I ] | | | [ | [ | | |
1981 | 8.54E-02 | 1.40E+00 | 4 53E-01 | 520E-01 | O.00E+00 | 4.29E-01 | 1.38E+00 | 4.70E-02 | 6.53E-01 | 5.52E+00 | 9.51E-02
| | | I A [ | A I | |
1982 | 9.83E-01 | 294E-01 | 3.39E+00 | 1.12E+00 | 8.47E-01 | 5.63E-01 | 255E+00 | 7.38E-03 | 1.25E+00 | 2.71E+00 | 1.64E+00
| [ [ I | | | [ I | |
1983 | 1.02E+00 | 1.95E+00 | 3.75E+00 | 1.41E400 | O0.00E+00 | O0.00E+00 | 1.90E+00 | 2.76E-03 | 2.19E+00 | 5.04E+00 | 6.03E-01
| ] [ | | o ! | | | I
1984 | 0.00E+00 | 5.94E-01 | 2.30E+00 | 1.02E+00 | 3.30E-01 | 1.37E+00 | 2.43E-01 | 9.62E-04 | O0.00E+00 | 2.30E+00 | 1.27E+00
| I | | | I | | | | |
1985 | 9.25E-01 | 9.80E-01 | 0.00E+00 | 6.70E-01 | 1.17E+00 | 5.61E-01 | 1.88E+00 | 0.09E+00 | 1.01E+00 | 2.38E+00 | 5.90E-01
| | | | | | ! | | | |
1986 | 1.16E4+00 | O0.00E+00 | 222E+00 | 463E-01 | O0.00E+00 | 1.08E+00 | 8.34E-01 | 3.72E-02 | 1.16E+00 | 2.79E+00 | 2.96E-02
| [ | [ ! | |
1987 |~ 7.90E+00™ |~ 5.60E+00" | 0.00E+00 |~ 8 30E'+'00_|_9390E3F00_|_‘6180E'+'00A|_9f30E'fOO_I_OTOOE?OO_I—GTSOE?»OO*IATI S0E+00™ | 4.20E+00 |
| ! | | [ | | | | |
1988 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 4.30E+00 | O0.00E+00 | O0.OO0E+00 | O0OOE+00 | O0.00E+00 | O0.00E+00 | 3.90E4+00 | 0.00E+00
| | ] I | [ R ! | | |
1989 | O0.00E+00 | ©0.00E+00 | O0.00E+00 | O0.00E+00 | ©.00E+00 | O0.00E+00 | O©0.00E+00 | O0.00E+00 | O0.00E+00 | 4.70E+00 | 0.00E+00
| | ! f | | | | [ | [
1990 | ©0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+0O0 | O0.00E+00 | O.00E+00 | O.00E+00 | O0.00E+00 | 6.40E+00 | 0.00E+00
| | | | | I | ! I | [
1991 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O. OOE-I_'OO | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O.00E+00 | 4.99E+00 | 0.00E+00
| | | | | oo ' | | | | |
1992 | O0.00E+00 | O.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | O.00E+00 | O.00E+00 | O0.00E+00 | 663E+00 | 0.00E+00
| I | | [ | | J I I I
1993 | O0.00E+00 | O0.00E+00 | O©0OOE+00 | ©0.00E+00 | ©0.00E+00 | O0.00E+00 | O.00E+00 | O0.00E+00 | O0.00E+00 | O.00E+00 | 0.CO0E+00
Correlation | | | f [ | | | | J |
Coefficient | -161E-01 | -194E-01 | -767E-01 | -103E-01 | -6.85E-02 | -219E-01 | -263E01 | -481E-01 | -856E-02 | -1.28E-01 | -1.24E-01
| | | | | I— | | ! | - |
Trend | | | | | | | | | | |
Probability | Poor | Poor } High | Poor | Poor | Poor | Poor | Moderate | Poor | Poor | Poor
[ | | | i | | | | | |
Type | | | | | I | | | [ |
Trend | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing
| | ! I | ’I

| I

Note: Ali negative mean values were replaced with "zeros” for calculational purposes.
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Concentrations that were detected are

BROADLEAF VEGETATION

Gamma spectroscopy was performed on 39
during 1993. No radionuclides, other
were observed in indicator location sa
reported in control location samples.
to be present in vegetation. It is a
been observed in samples from indicatao

previous years. Mn-54 at the control

reported due to the presence of Ac-228.

broadleaf vegetation samples
than those occurring naturally,
mples. Cs-137 and Mn-54 were

It is not unusual for Cs-137
constituent of fallout and’has
r and control locations in

location is thought to be

Ac-228 emits a photon very

close to the energy of the single counting line used to identify.Mn-

54. The sample results are summarized in Table 3.5-1.

TABLE 3.5-1

below reporting levels.

BROADLEAF VEGETATION MEAN ANNUAL CONCENTRATIONS (pCi/kg, wet)

1992 1993 1993
Isotope Highest Mean Highest %Reporting Control %Reporting
Mean Level Mean Level
Mn-54 --=(0/13)--- --=(0/13)-~-- 1.3E1(1/13) NS .
Cs-137 ---(0/13)--- —--(0/13)-r- 1.49E2(11/13) 7.5%

Value in parenthesis is the fraction of d

l

etectable measurements.

specified by Selected Licensee Commitments.

" addition to those listed in the table.

Visual inspection of tabular data taken from previous environmental

report summaries and the 1993 summary

trends.

Table 3.5-2.

did not reveal any increasing

Linear regression analysis data and results are given in

Only one radionuclide; Cs-137, had a probability of an

increasing trend and it was -a poor probability.

K-40 and Be-7 were observed in broadleaf vegetation samples in
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p TABLE 3.5-2
BROADLEAF VEGETATION
TREND ANALYSIS OF MEAN ANNUAL CONCENTRATIONS
- CONCENTRATION (pCikg)
| | I o { | I | I I | | I
| YEAR ] Mn-54 | Co-58 | Fe-59 | Co-60 | Zn-65 | Nb-95 | Zr-95 | 1-131 | Cs-134 | GCs-137 | Bala-140 |
| | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR [ INDICATOR | INDICATOR | INDICATOR |
| [ | | [ L I | | | | ' I 1
I | | ! I | -l - N | I | I
i 1979 | 1.54E+01 | 7.22E+00 | 1.62E+01 | 1.87E+01 | 1.36E+01 | 201E+01 | 20tE+01 | 245E+01 | O0.00E+00 | 5.04E+01 | 1.14E+01 |
I o | | | T | - | I | [ |
| 1980 | 1.14E+01 | 1.40E+01 | 4.16E+01 | 1.48E+01 | 3.21E+00 | 1.45E+01 | 1.45E+01 | 359E+00 | ©O.00E+00 | 2.80E+01 [ 1.10E+00 |
I I I { | | I I I I | | |
| 1981 | 1.89E+01 | 467B400 | 7.96E+00 | 284E+00 | 641E+00 | 4.55E+02 | 2.35E+02 | 1.74E+01 | 230E+00 | 2.99E+01 | 8.95E+00 |
I | ‘ I I | I I I I | [ | |
| 1982 | 1.16E+01 | 1.38E+01 | 2.98E+01 | 7.32E+00 | 2.78E+00 | 1.86E+01 | 1.10E+01 | 9.30E-01 | 665E+00 | 242E+01 | 9.10E+00 |
| | I I | I I I I [ - | I
| 1983 | 8.36E+00 | 4.91E+00 | 3.94E+01 | 0.00E+00 | O0.00E+00 | 8.00E+00 | 5.54E+00 | 547E+00 | 1.23E+01 | 7.44E+00 | 5.30E+00 |
I I | | | I | | I I ' I | |
| 1984 | 4.37E-01 | 1.24E+00 | 2.56E+00 | 1.38E+00 | 1.54E+00 | 4.06E-01 | 379E+00 | 4.55E+00 | 1.01E+01 | 1.37E+01 | 4.47E+00 |
| | | | _ | | | I | ! | | I
| 1985 | 2.85E+00 | 540E-01 | 7.49E+00 | {.13E+01 | O0.0C0E+00 | 0.00E+00 | 287E+00 | 3.15E+00 | 1.15E+01 | 1.62E+01 | 2.05E+00 |
| | | | | | | I I I | | |
| 1986 | 4.76E+00 | O0.O0E+00 | 3.46E+00 | 3.99E+00 | O0.00E+00 | 4.64E+00 | 7.07E-01 | O0.00E+00 | 1.34E+01 | 290E+01 | 4.00E+00 |
| | | ' | [ | I ‘ | | ! | |
| 1987 | 2.20E+01 [ 0.00E+00 | 3.30E+01™ | 1.70E+01 | 0.00E+00™ | 210E+01 | S540E+01 | 4.80E+01| 1.80E+01 | 2.70E+017 | 4.30E+01™|
| | | | ! I | f I
| 1988 | O.00E+00 | 0.00E+00 | '0.00E+00 | O0.0E+00 | OO0OE+00 | O.00E+00 | O0.00E+00 | O0.00E+00 | O.00OE+00 | 2.40E+01 | - 0.00E+00 |
| | | | | | I | | I I [ |
| 1989 | O0.00E+00 | O000E+00 | O0.G0E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | O.00E+00 | O.00E+00 | O0.00E+00 | O0.00E+00 |
I | [ | | I | I I | I | |
| 1990 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00. | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 273E+02 | 0.00E+00 |
| I I | I I I I I ! { 1 |
| 1991 | 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.0C0E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 2.22E+01 | 0.00E+00. |
I I | | - ! |- | | [T .
| 1992 | O0.00E+00 | '0.00E+00 | O©0.00E+00 | O.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 |
| | | | | I o I I I I | |
] 1993 | O0.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | O000E+00 | O.00E+00 | O0.00E+00 |
| Correlaton | | [ | ! } - I I | | | !
| Coefficient | -6.71E-01 | -7.45E-01 | -6.29E-01 | -6.03E-01 | -6.86E-01 | -3.55E-01 | -3.76E-01 | -3.15E-01 | -222E-01 | 1.06E-01 | -221E-01 |
! | I | [ I I I | | [ | I
| Trend I | | | | | ! | | I [ |
| Probability | Moderate | High | Moderats | Moderate | Moderate | Moderate | Moderate | Moderate | Poor ] Poor | Poor |
I I I | I ! I I I | | I I
| Type I I - I o o o I I | | l
| Trend | Decreasing Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Increasing | Decreasing |
1 I I | ! I I I I

Note: All negative mean values were replaced with "zeros” for calculational purposes.
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3.6

SHORELINE SEDIMENT

Gamma‘spectroscopy was performed on twelve sediment samples.

Selected Licensee Commitments requires samples to be collected from
two locations semiannually. Three locations are sampled quarterly in
order to better assess the concentratTons being observed in sediment

samples. The results of the additional samples are included in the

shoreline sediment tables and graphs.

"Table 3.6-1 summarizes the radionuclides that were detected. The

1992 and 1993 highest annual means are very similar in the

radionuclides detected and their concentrations.

TABLE 3.6-1
SHORELINE SEDIMENT MEAN ANNUAL CONCENTRATIONS (pCi/kg, dry)
1992 , 1993 1993
Isotope Highest Mean Highest %Reporting Control %Reporting
' Mean Level Mean Level
' Mn-54 8.8E1(1/4) 8.2E1(1/4) NS ---(0/4)---
Co-58 1.79E2(1/4) 8.2E1(2/4)|NS ---(0/4)---
Co-60 1.12E2(1/4) 6.5E1(2/4)|NS ---(0/4)---
Cs-134 5.6E1(2/4) 3.2E1(3/4)|NS ---(0/4)---
Cs-137 3.31E2(3/4) 1.36E2(4/4) NS 5.6E1(2/4) NS
Ag-110m 1.69E2(1/4) 5.63E1(1/4) NS —--(0/4)---
Sb-125 2.08E2(1/4) -1.11E2(1/4§ NS ---(0/4)---
Value in parenthesis 1s the fraction of detectable measurements. NS = none

specified by Selected Licensee Commitments..

Visual inspection of tabular data from previous environmental report

summaries and the 1993 summary indicated increases in shoreline

sediment concentrations have occurred since stati

Linear regression analysis data and r

|
|
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Cs-137 were graphed because they were

The possibility of a high positive triend resulted for Mn-54. A
moderate positive trend resulted for Sb-125. Co-58, Co-60, and Ag-

110m had poor positive trends.

Graphs of individual sample results can be found in Figures 3.6-1
through 3.6-6. The period pldtted ngins when shoreline sediment
sampling was initiated in 1984. Co-JB, Co-60, Ag-110m, Sb-125, and

detected in 1993 samples and
are major shoreline sediment dose contributors in effluent
calculations. Fluctuations in the g%aphed results are large and no
trends are apparent. Detectable concentrations of Ag-110m and Sb-125
were not reported until after 1986. An increase in the number of

|

samples with detectable Co-58 and’CoW60 also occurs after 1986. This

activity may be due to the Reactor Coolant Pump and associated fuel

damage that occurred on Unit 3 in 1986.

Mn-54 was graphed because it showed al high positive trend when linear
regression analysis was performed. Activity reported as Mn-54 may be

contributed by the presence of Ac-228. Ac-228 emits a photon véry

-close to the energy of the single counting line used to identify Mn-

54. Mn-54 has been reported in samples from both indicator and
control locations in the past. Co-58, Co-60 and Mn-54 are forms of
crud (activated corrosion products). | A review of indicator shoreline
sediment sample results since 1984 showed that over 50% of the
samples with Mn-54 did not contain either Co-58 or Co-60. This is
also the case with the two elevated goints in the graph (Figure
3.6-3). The possibility of a high szitive trend is due to these two
samples that did not contain either cobalt isotope or any other plant
related radionuclide. The two samples were reported to contain only
Mn-54, K-40, and Be-7. It is concluged that Ac-228 is the major

contributor to the activity reported jas Mn-54 based on the absence of

other corrosion products.
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The 1993 doses from shoreline sediments were low and well within any

l _ dose limits.

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

to the radionuclides listed in the tables.
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TABLE 36-2

SHORELINE SEDIMENT
TREND ANALYSIS OF MEAN ANNUAL CONCENTRATIONS

CONCENTRATION (pCi/kg)

YEAR

Mn-54

I |

| | | Co5 | Feb9 | Co-60 | Zn-65 | Nb95 | Zr95 | 131 | Cs-134 | Cs-137 | Bala-140 | Ag-110m Sb-125

| | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR

| | I | [ I I | _ | | I I I |

| I | ! | I | I [ I I | I I

| 1984 | 1.10E+01 | 1.09E+01 | O0.00E+00 | 1.19E+01 | O0.00E+00 | 3.11E+01 | 6.05E+01 | 3.66E+01 | 7.77E+01 | 5.16E+01 | 0.00E+00 | 0.00E+00 | 0.00E+00

! I I ! I I I | | I I I ‘ I ! <

| 1985 | 9.39E+00 | 1.27E+00 | 3.82E+01 | 4.79E+00 | O.00E+00 | O0.00E+00 | 548E+00 | 4.95E-01 | 7.63E+01 | 947E+01 | 9.77E+00 | 0.00E+00 | 0.C0E+00

I | | I | I I | | I | I I I

| 1986 | 2.53E+01 | 2.28E+00 | O0.00E+00 | 263E+01 .| 561E+00 | 262E+01 | 3.21E+01 | 268E+01 | 1.19E+02 | 5.87E+02 | 6.80E+00 | 0.00E+00 | 0.00E+00

| I | | I I I I I I I I | |

| 1987 | 5.40E+01 | 4.70E+02 | O0.00E+00 | 507E+02 | O0OOE+00 | O.00E+00 | 5.80E+01 | O0.00E+00 | 1.01E+02 | 6.22E+02 | 0.00E+00 | 3.46E+02 | 0.00E+00

| I I I I I I I [ I I | I I

| 1988 | 3.30E+01 | 1.20E+02 | O0.0OE+00 | 1.87E+02 | 6.70E+01 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 6.60E+01 | 7.59E+02 | 0.G0E+00 | 1.62E+02 | 3.67E+02

I I [ I I I I I I I | I | |

| 1989 | 2.30E+01 | 1.24E+02 | O0.00E+00 | 1.96E+02 | O0.00E+00 | O0.00E+00 | O.00E+00 | O0.00E+00 | 540E+01 | B848E+02 | 0.00E+00 | 5.50E+01 | 1.86E+02

| I I I o I I | o | I - I | |

| 1990 | 3.40E+01 | 8.00E+01 | OOOE+00 | 259E+02 | OO0OCE+00 | O.00E+00 | O0.00E+00 | O0.00E+00 | 4.50E+01 | 536E+02 | 0.00E+00 | 1.71E+02 | 9.00E+01

I | I | I I : |- I- I | I | | I

| 1991 | 3.26E+01 | S5.60E+01 | O.00E+00 | 857E+01 | 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 6.91E+01 | 1.24E+02 | 0.00E+00 | 1.10E+02 | 1.78E+02

| | : | | . ! I P T | I I I ! |

| 1992 | 8.79E+01 | 1.79E+02 | 0.00E+00 | 1.12E+02 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 560E+01 | 3.31E+02 | 0.00E+00 | 1.69E+02 )

I I I | I I I ‘I [ I I I | I

| 1993 | 8.20E+01 | 8.20E+01 | 0.00E+00 | 650E+01 | 0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | 3.20E+01 | 1.36E+02 | 0.00E+00 | 5.63E+01 | 1.11E+02

| I I I I I | I I I | I I I

| Correl. | f | f | | | [ [ | f | |

| Coeff. | 7.78E-01 | 1.31E-01 | -406E-01 | 9.47E02 | -8.28E-02 | -621E-01 | -672E-01 | -6.33E-01 | -6.99E-01 | -4.28E-03 | -527E-01 | 269E-01 | 5.15E-01

! I | I — | I | I I I | I I I

] Trend | I I I l | I b o | | I |

| Prob. | High | Poor | Moderate | Poor | Poor | Moderate | Moderate | Moderate | Moderate | Poor | Moderate |  Poor | Moderate

| I I I | | I [ b I I I | | -

| Type | | | | I o o o ] | | | |

| Trend | Increasing | Increasing | Decreasing | Increasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Increasing | Increasing
| I | I ! I I I I

I

Note: All negative mean values were replaced with “zeros" for calculational purposes.
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Oconee Nuclear Station Radiological Environmental Monitoring

Shoreline Sediment Co-58 Activity
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Oconee Nuclear Station Radiological Environmental Monitoring

Shoreline Sediment Co-60 Activity

Sample Date
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Indicator 063 Co-60
_____ ‘_____.
. 2
500 - Indicator 067 Co-60
i 3 —
400 -
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Oconee Nuclear Station Radiological Environmental Monitoring

Shoreline Sediment Mn-54 Activity

100
Indicator 063 Mn-54 R
4 > ,
80 Indicator 067 Mn-54 <l>
____e_'_
60
pCikg ~
40
20
0

Sample Date

* No other plant related radionuclides identified in sample-Mn-54 reported activity contributed by Ac-228
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‘ | F. 3.6-4

Oconee Nuclear Station Radiological Environmental Monitoring

Shoreline Sediment Ag-110m Activity

400
Indicator 063 Ag-110m
_ *o T & -----
.:I'. . . Indicator 067 Ag-110m
300 o S NS
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200
100
0 | A A T A A

Nov-84

Sample Date
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Oconee Nuclear Station Radiological Environmental Monitoring

Shoreline Sediment Sb-125 Activity

600

Indicator 063 Sh-125

500

Indicator 067 Sb-125
—_———

400

pCikg
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200
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May-90

Sample Date
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@ °

3000

Oconee Nuclear Station Radiological Environmental Monitoring

Shoreline Sediment Cs-137 Activity

Indicator 063 Cs-137

2500

Indicator 067 Cs-137
—_—

2000

pCikg

1500

1000

Sample Date
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FISH

Gamma spectroscopy was performed on 12 fish samples. Table 3.7-1
summarizes the radionuclides that were detected. Comparison of data

to previous years does not indicate anyincreases in concentrations.

There were no 1993 fish sample results determined to have

concentrations of radionuclides that exéeeded reporting levels.

TABLE 3.7-1
FISH MEAN ANNUAL CONCENTRATIONS (pCi/kg,wet)

1992 1993 1993

Isotope Highest Mean Highest %Reporting - Contrel %Reporting

Mean L$vel Mean Level

Cs-134

|

4.8E1(3/4) 2.1E1(1/4) 2.1% —e=(0/4)--~

Cs-137

%.
1
5

1.36E2(4/4) 1.10E2(4/4) 5.5% 3.1E1(2/4) 1.55%

Value in parenthesis i1s the fraction of detectable measurements.

Radioactivity concentrations in downstream fish samples are higher
than those reported in préoperational fish samples, however, visual
inspection of tabular data from previous environmental report
summaries and the 1993 summary did not|reveal any continued
increasing trends. Linear regression analysis was applied to
radionuclides routinely evaluated in fish samples. Table 3.7-2 lists
the data used. None of the radionuclides indicated a high

probability of an increasing trend. Mn-54, Co-58, Cs-134 and Cs-137

‘had positive correlation coefficients.| All but Cs-134 had poor

possibilities of an increasing trend. | Cs-134 had a moderate
probability. One factor affecting the trend analysis is a change in
sampling locations.  In 1984, a second downstream fish location was
added. Location 063 is closer to the 1iqﬁid effluent discharge point

and has been the.highest mean indicator since it was added.
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Graphs showing Cesium levels in both bass and catfish were prepared
since Cs-134 and Cs-137 are major effluent dose contributors through

. the fish pathway. Figures 3.7-1 and 3.7-2 contain the graphs
displaying individual sample results. Based on these graphs, the
levels at the two downstream locations do not appear to be

increasing.

K-40 was observed in fish samples in addition to the radionuclides

listed in the tables.
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Note: All negative mean values were repltaced with “zeros" for calculational purposes.
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TABLE 3.7-2 page 1 of 2
FISH ,
TREND ANALYSIS OF MEAN ANNUAL CONCENTRATIONS
CONCENTRATION (pCi/kg)
| | | I ! | I | | | I
| YEAR |  ‘Mn-54 | Co-58 | Fe-59 | Co-60 | Zn-65 | Nb-95 | 2r-95 | 1-131 | Bala-140 |
| | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR | INDICATOR |
! | [ |- | ! I | | | |
{ | | ! I I [ | I | I
| 1979 | 0.C0E+00 | 1.91E+00 | 2.81E+00 | 1.56E+01 | OO00E+00 | 9.63E+00 | 9.63E+00 | 1.72E4+01 | 0.00E+00 |
I | | I I | | | | | I
| 1980 | 3.33E-01 | 1.45E+01 | O0.00E+00 | 1.90E+01 | O0.00E+00 | 7.78E+00 | 7.78E+00 | 1.29E+01 | 1.85E+00 |
] | | I | | | | I | o
| 1981 | O0.00E+00 | 2.25E+01 | OO0OE+00 | 1.49E+01 | 1.93E+01 | 6.97E+00 | O0.00E+00 | 2.54E+01 | 1.44E+00 |
| | | I | | | I | I I
| 1982 | - 0.00E+00 | 9.83E-01 | 1.29E+01 | B8.03E+H00 | O0.00E+00 | 1.68E+00 | 0.00E+00 | 1.66E+01 | 1.17E+01 |
! | | | I I | ' I | ! |
| 1983 | 0.00E+00 | 3.35E+01 | 7.85E-01 | 453E+00 | O0.00E+00 | O0.00E+00 | 7.03E+00 | 1.49E+00 | 5.73E+01 |
| | 1 I | I - | | ! |
| 1984 | 4.36E+00 |- 1.21E+02 | 230E+01 | 6.23E+01 | 8.27E+00 | 1.93E+01 | 7.76E+00 | 3.56E+01 | 0.00E+00 |
b | : | | | I | I I | |-
| 1985 | 281E+00 | 1.62E+01 | 1.11E+01 | 1.10E+01 | O0.00E+00 | 1.01E+01 | 1.92E+00 | 1.41E+01 | 3.26E-01 |
| | | | ’ | ! | i | | |
| 1986 | O0.00E+00 | 9.56E+01 | O0.00E+00 | 259E+01 | O0.00E+00 | 4.87E+00 | 0.00E+00 | O.00E+00 | 4.75E+00 |
| | I ! | [ N | |
| 1987 | —2:20E+01—|—1-63E+02—|—0.00E+00__| _ 6.30E+01 | O0.00E+00 | O.00E+00 | ©0.00E+00 | 0.00E+00 | 0.00E+00 |
| | ! | | [ | I | |
| 1988 | O0.00E+00 | ©9.60E+01 | 0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | ©0.00E+00 | O0.00E+00 | 0.00E+00 |
[ | | | | | | | | I I
] 1989 | O.00E+00 | 4.30E+01 | 0.00E+00 | 150E+01 | O0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 |
| | | | I I | | | | I
| 1990 | O.00E+00 | 1.50E+01 | 0.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | ©0.00E+00 | O0.00E+00 | 0.00E+00 |
| | | | | | | | I | !
| 1991 | O0.00E+00 | 459E+01 | . D.00E+00 | O0.00E+00 | 0.00E+00 | ©0.00E+00 | O0.00E+00 | O0.C0E+00 | O0.C0E+00 |
! | I | I [ | ! - I |
] 1992 | O0.00E+00 | 6.10E+01 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 |- 0.00E+00 |
| | | | I | | A [ | [
| 1993 | 0.00E+00 | O0.00E+00 | O0.00E+00 | O0O00E+00 | O0.00E+00 | O0.00E+00 | O0.0CE+00 | O0.00E+00 | O0.00E+00 |
| Correlation | | [ ] [ | I | | |
| Coefficient | 2.38E-02 | 1.83E-01 | -3.05E-01 | -287E-01 | -342E-01 | -569E-01 | -663E-01 | -6.70E-01 | -257E-01 |
| | | | | | I [ | I I
| Trend | | i | | | [ [ | |
| Probability | Poor | Poor | Moderate | Poor | Moderate | Moderate | Moderate | Moderate | Poor |
| | | | | | | | | | R
| Type | I | | o O | | ! |
| Trend | Increasing | Increasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing | Decreasing |
I : I I I I I I



TREND ANALYSIS OF MEAN ANNUAL CONCENTRATIONS

TABLE 3.7-2
FISH

! |
YEAR | Cs-134 | Cs-137
| INDICATOR | INDICATOR
| I
| I
1969 | 0.00E+00 | 1.29E+02
1970 | O0.00E+00 | 1.66E+02
1971 | O0.00E+00 | 1.90E+02
1972 | 0.00E+00 | 1.41E+02
1973 | O0.00E+00 | 1.89E+02.
1974 | O0.00E+00 | 1.84E+01
1975 | 2.16E+01 | 1.87E+02
1976 | 3.23E+01 | 1.66E+02
1977 | 1.17E+02 | 3.22E+02
1978 | ‘ 276E+02 | 6.90E+02
1979 | 7.56E+01 | - 4.09E+02 -
1980 | B8.14E+01 | 3.93E+02
1981 | 9.19E+01 | 3.38E+02
1982 | 1.18E+02 | 2.94E+02
1983 | 1.24E+02 | 3.06E+02
1984 | 3.79E+02 | 1.04E+03
1985_| 8.95E+01 | 293E+02 |
1986 | 242E+02 | 7.36E+02
1987 | 9.80E+01 | 3.93E+02
1988 | 7.20E+01 | 2.60E+02
1989 | 8.60E+01 | 3.36E+02
1990 | 4.80E+01 | 1.19E+02
1991 | 1.25E+402 | 1.94E+02
1992 | 4.81E+01 | 1.36E+02
1993 | 210E+01 | 1.10E+02
Correlation | |
Coefficient | 3.31E-01 | 1.68E-01
| |
Trend | |
Probabilty | Moderate | Poor
! |
Type | [
Trend | Increasing | Increasing
| !
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. | .93.7-1 | | ‘T

‘Oconee Nuclear Station Radiological Environmental Monitoring

Cs-134 and Cs-137 in Bass

(Cs-134 reporting level = 1000pCi/kg
Cs-137 reporting level = 2000pCi/kg)

600
i 063 Cs-134
_____ Q_ ——_———.
500 T , ' 063 Cs-137
| / | -
K / I 067 Cs-134
400 / 1 o D N
| / | 067 Cs-137
| 300 f : : — —— -
——
pCikgd | x/\‘\\/\
200 .
100
0

Sample Date
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. Oconee Nuclear Station Radiological Environmental Monitoring

Cs-134 and Cs-137 in Catfish

(Cs-134 reporting level = 1000pCikg
Cs-137 reporting level = 2000pCifkg)

2000
» Indicator 063 Cs-134
5 R R P
1600 Indicator 063 Cs-137
—
] Indicator 067 Cs-134
- -] --
1200
Indicator 067 Cs-137
pCi/kg — B -
800 S w—
/l Q\ X\i\
400 : > [\,
0
Mar-86 Aug-87 Dec-ss May-go 56‘,-91 Jan-93
' Sample Date
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DIRECT GAMMA RADIATION

Thermoluminescent Dosimeter (TLD) measurements for direct gamma
radiation were made'each quarter at forty locations. Many of the
TLDs are placed at the same site used by the NRC in their TLD Direct l
Radiation Monitoring Network. All of the TLDs were recovered and
processed. The highest annual mean for an indicator location was 26
millirem per quarter. This TLD was located at indicator location
034, at the site boundary fence. The annual mean for the control

location was 24 millirem per quarter. |A graph showing the ‘average

quarterly TLD doserate is found in Figure 3.8-1.

The test statistic, or t-test discussed in Section 2, was used to
cémpare the TLD measurements taken during preoperation to those taken
‘during 1993. 1In this case, the ratios of results from the site
boundary radius and the 4-5 mile radius were compared from one yeéf
to the next. Since the inner ring of [TLD's are most likely to be
affected by plant operations5 the hypothesis was used that a
significant change in the ratio from one year to another would be
indicative of an environmental affect!, or at least some phenomena
requiring further investigétion. A statistically significant change
in ratio was determined by comparing the calculated t-value to
expected values of the t-statistiq based on the number of

)

measurements and the desired accuracy of the results.

The value of t-statistic was calculated by comparing preoperational
results to 1993. As shown in Table 3.8~1 the t-value was -0.4981.
This compafed wel} to the expected value of the t-statistic, ;2.030
(based on 37 measurements and 95% confidence in the result), and
statistically demonstrates there is not a significant difference

between preoperational and 1993 measurements.

A value of the t-statistic was also calculated by comparing 1984 to

1993 results. The TLD locations were standardized in 1984. Standard

|
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locations provide a more direct indicator of significant change. AAs
shown in Table 3.8-1, the value of the t-statistic was 0.6212. This

‘ compares favorably with the allowable result of -2.042 (based on 32
measurements and 95% confidence in the|result) and demonstrates there
is not a significant difference between the 1984 and 1993

measurements.

Therefore, it can be concluded that the doserates measured around
Oconee during 1993 do not differ significantly with those existing in

previous years.

Further review of the data in Figure 3.8-1 shows doserates around

Oconee have decreased steadily from 1986 to 1990. An investigation
into the cause of the downward trends was completed by the General
Office Radwaste Processing and Dosimetry Groups in 1993 (References

15 and 16). The investigation consisted of an evaluation of TLD

readout control parameters, an -intercomparison study with

. environmental TLD's from two other utilities aﬁd a statistical
comparison of Duke Power Company TLD results to colocated NRC TLD
results. Based on the review it was concluded that the downward
trend appeared to be caused by TLD readout parameters used and the
manner in which controls were evaluated. This problem was corrected
with the implementation of a new TLD reader in 1989 and a better QC
progrém. The results of the statistical evaluation showed the
results do not differ significantly form colocated NRC results. No

|

further corrective actions were taken.
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TABLE 3.8-1

COMPARISON OF INNER RING/OUTER RING TLD RESULTS

1993 Preop 1984

Inner Ring mrad/qtr 18.71 28.27 21.87

Outer Ring mrad/qtr 20.15 30.98 20.65

ARatio Average 0.94 0.91 1.00

Ratio Variance 0.043 0.03 0.10
1993 vs. Preop t—value‘= -0.4981

1993 vs. Preop Expected t-statistic = -2.030

1993 vs. 1984 t-value = 0.6212

1993 vs. 1984 Expected t-statistic = -2.042
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l‘ 3.8-1

60

50

40

mrem/qtr

30

Oconee Nuclear Station Radiological Environmental Monitoring
Annual Average Environmental Doserates

All Indicators Avg
T

High Location Avg

Control Avg
—8—

20

10

Data from 5/2/90,05778.00 and AREOP
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LAND USE CENSUS

The Land Use Census was conducted during June and July in 1993. The census

results are contained in Table 3.9-1.

on the results of the census.
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Dates(s) Performed: 6-01-93_through 7-29-93

TABLE 3.9-1

LAND USE CENSUS DATA SHEET

Sector Distance (Miles) Sector Distance (Miles
Nearest Residence 3.5 Nearest Residence 1.75°
Nearest Meat Animal - Niarest Meat Animal -

N S
Nearest Cow - Nqarest Cow -
Nearest Goat - Nearest Goat -
Nearest Residence 2.25 Nearest Residence 1.5
Nearest Meat Animal - Nearest Meat Animal -

NNE SSW
Nearest Cow - Nqarest Cow
Nearest Goat - Nearest Goat
Nearest Residence - 1.25 Néarest Residence 1.5
Nearest Meat Animal 4.25 Nearest Meat Animal -

NE : SW .

Nearest Cow Ngarest Cow
Nearest Goat Nearest Goat
Nearest Residence 1.0 Nearest Residence 1.8
Nearest Meat Animal 3.5 Nearest Meat Animal 3.75
ENE ’ WSW .
Nearest Cow Nearest Cow
Nearest Goat Nearest Goat
|
Nearest Residence 1.0 . Nearest Residence - __1.75
Nearest Meat Animal _ 3.0 Nearest Meat Animal __ 4.0
E ’ W -
Nearest Cow Ngarest Cow
Nearest Goat Nearest Goat
|
Nearest Residence 1.0 Nearest Residence _1.75
. Nearest Meat Animal 2.25 Nearest Meat Animal -

ESE _ WNW | _
Nearest Cow - Ngarest Cow _ 4.5
Nearest Goat - Nearest Goat -

|
‘Nearest Residence 1.75° Nearest Residence _ 1.0
Nearest Meat Animal 2.5 Nearest Meat Animal _ -
SE NW
Nearest Cow - Nparest Cow o=
Nearest Goat - Nearest Goat -
l
Nearest Residence 1.4 Nkarest Residence 1.0
Nearest Meat Animal - Nearest Meat Animal __ -

SSE ’ NNW
Nearest Cow - Nearest Cow —_—
Nearest Goat - Nearest Goat -
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SECTION 4.
EVALUATION OF DOSE FROM ENVIRONMENTAL MEASUREMENTS
VERSUS ESTIMATED DOSE FROM RELEASES

DOSE FROM ENVIRONMENTAL MEASUREMENTS

Doses were estimated for measured concentrations of radionuclides in
direct pathways to man using NRC Regulatory Guide 1.109 methodology
and factors. NUREG/CR-1276 Appendix C dose factors were used when a
radionuclide was not listed in Regulatory Guide 1.109. A dose factor
of zero was used when the Guides listed "NO DATA" for a factor. The
highest annual mean values for each sample type and radionuclide as
given in Section 3 and Appendix B were jused after the background
concentrations, as measured at the control location, had been
subtracted. The high mean and control mean are conseryatively based
on detectable measurements only. The maximum exposed individual

doses are summarized in Table 4.1. The individual critical age and

.pathway dose calculations are contained in Table 4.2.

ESTIMATED DOSE FROM RELEASES

Doses were estimated for released concentrations of radionuclides in
direct pathways to man using NRC Regulatory Guide 1.109 methodology.
The doses were calculated using GASPAR and LADTAP computer programs.

The maximum exposed individual doses are summarized in Table 4.1.
COMPARISON OF DOSES

The environmental and release data doses given in Table 4.1 agree

‘reasonably well. The similarity of the doses indicate that the

radioactivity levels in the environment do not differ significantly
from those expected based on effluent measurements and modeling of

the environmental exposure pathways.
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In calculations based on effluent measurements, drinking water is
conservainely the controlling dose path since essentially no
dilution is assumed. No plant related radionuclides were detected in
environmental dfinking water.samplés leaving fish as the predominant

dose path based on environmental samples.

The environmental data doses for the Bone, Liver, and Total Body are

higher than the effluent doses due to concentrations reported in fish

|

samples. This was also observed in the 1992 Annual Report. A

|

thorough review of the fish pathway dose calculation methodology was
performed in 1987 (Reference 12). VJriables and limitations of the
effluent dose calculation model were levaluated. The current model
was found acceptable. However, it was noted in the model evaluation
that cesium concentration factors in [fish are highly variable.

Freshwater fish concentration factors| referenced for cesium range

from 40 to 15,000 1/kg and is aésumed to be 2,000 1/kg in Reg. Guide
1.109. The high variabilify in concentration factors is explained by
the number of factors which influence radionuclide uptake and
elimination.by aquatic animals and plants. These factors include

dietary patterns, radionuclide turnover rate through the food chain,

trophic level of the organism, stable element concentration in the
water, temperature, pH, énd organism size, age, ;nd metabolic rate.
Therefore, to ensure that the model is conservative, the cesium
concentration factor will be increased from 2,000 1/kg to 10,000 l/kg

for 1994 effluent dose calculations.

No plant related radionuclides were detected in 'gaseous pathway
samples resulting in no environmental| data dose calculated for this

pathway.

Doses from all sampled paths were summed. The doses calculated do
not exceed the 40CFR190 dose commitment limits for members of the

public.
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TABLE 4.1

1993 ENVIRONMENTAL AND EFFLUENT DOSES

Liguid Release Pathway

page 1 of 2

Skin Environ. - Teen Shoreline Sediment 2.65E-3
Skin Effluent Teen Stheline Sediment 2.18E-3
Bone Environ. Child Fish 2.12E-1
Bone Effluent Child Fish - 5.87E-2
Liver Environ. Teen Fish 2.68E-1
Liver Effluent Child Drinking 1.74E-1
T.Body Environ. | Adult Fish 1.87E-1
T.Body Effluent Adult Drinking 1.30E-1
Thyroid Environ. Adult Fish 1.58E-2
Thyroid Effluent Infant Drinking 1.58E-1
Kidney Environ. Teen Fish 9.93E-2
Kidney Effluent Child Drinking 1.33E-1
Lung Environ. Teen Fish 4.71E-2
Lung Effluent Child Drinking 1.21E-1
GI-LLI Environ. Adult Fish 2.05E-2
GI-LLI Effluent Adult Drinking 1.55E-1
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TABLE 4.1 (continued)

1993 ENVIRONMENTAL AND EFFLUENT DOSES

Gaseous Release Pathway

Noble Gas Exposur

page 2 of 2

Skin Environ. - - Noble Gas
_ Not Sampled
Skin Effluent N/A Noble Gas Exposure 8.80E-3
T.Body Environ. - - Noble Gas
Not Sampled
T.Body Effluent N/A Noble Gas Exposure '3.31E-3

Iodine, Particulate, and Tritium Exposure

Bone Environ. - - 0.00EO
Liver Environ. - - 0.00EO
T.Body Environ. - - 0.00EQ
Thyroid Environ. - - 0.00EOQ
Thyroid Effluent Infant Goat Milk 2.49E-2
Kidney Environ. - - 0.00E0
Lung Environ. - - 0.00EOQ
GI-LLI Environ. - - 0.00EO
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Table 4.2
Maximum Individual Dose for 1992 based on Environmental Measurements (mrem)
Age Sample Medium Bone Liver T. Body Thyroid Kidney Lung GI-LLI Skin
Infant Airborne 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drinking Water 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TOTAL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Age Sample Medium Bone Liver T. Body Thyroid Kidney Lung GI-LLI Skin
Child Airborne 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00  0.00E+00 0.00E+00
Drinking Water 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Broadleaf Vegetation 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fish 2.12E-01 2.36E-01 4.67E-02 9.80E-03 8.26E-02 3.60E-02 1.12E-02 0.00E+00
Shoreline Sediment 4.74E-04 4 74E-04 4.74E-04 4.74E-04 4.74E-04 4 74E-04 4.74E-04 5.53E-04
TOTAL 2.12E-01 2.36E-01 4.72E-02 1.03E-02 8.31E-02 3.65E-02 1.17E-02 5.53E-04
Age Sample Medium Bone Liver T. Body Thyroid Kidney Lung GI-LU Skin
Teen Ariborne 0.00E +00——0.00E+00——0.00E+00——0.00E+00—_0.00E+00..___0.00E+00____0.00E+00 0.00E+00
Drinking Water 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 -~ 0.00E+00
Milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Broadleaf Vegetation  0.00E+00  0.00E+00  0.00E+00  0.00E+00  0.00E+00  O0.00E+00  0.00E+00  0.00E+00
Fish ) 1.70E-01 2.66E-01 1.08E-01 1.19E-02 9.70E-02 4.48E-02 1.54E-02 0.00E+00
Shoreline Sediment 2.27E-03 2.27E-03 2.27E-03 2.27€-03 2.27E-03 2.27E-03 2.27E-03 2.65E-03
TOTAL 1.72E-01 2.68E-01 1.10E-01. 1.42E-02 9.93E-02 4.71E-02 1.77E-02 2.65E-03
Age Sample Medium Bone Liver T. Body Thyroid Kidney ' Lung GI-LLI Skin
Adult Airborne 0.‘00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Drinking Water 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Milk 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Broadleaf Vegetation 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fish 1.60E-01 2.62E-01 1.87E-01 1.54E-02 9.79E-02 4.29E-02 2.01E-02 0.00E+00
Shoreline Sediment 4.06E-04 4.06E-04 4.06E-04 4 06E-04 4.06E-04 4.06E-04 4.06E-04 4.74E-04
TOTAL 1.60E-01 2.62E-01 1.87E-01 1.58E-02 9.83E-02 4.33E-02 2.05E-02 4.74E-04
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Table 4.2 (continued)

Infant Dose from Inhalation Pathway (mrem/yr) = Breathing rate (m3/yr) x Dose Factor (mrem/pCi inhaled) x Concentration (pCi/m3)

Breathing rate = 1400 m3fyr
Infant . Conc.
Inhalation Dose Factor . Location in
(mrem per pCi inhaled) Dist/ Air : Dose (mrem/yr)

Radionuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI Direction (pCi/m3) Bone Liver T.Body Thyroid Kidney Lung Gl-LLI

,Mp—54 NO DATA 1.81E-05 3.56E-06 NO DATA 3.56E-06 7.14E-04 5.04E-06 ALL 0.00E+00. 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pa&?lfi;ate NO DATA 8.71E-07 1.30E-06 NO DATA NO DATA 5.55E-04 7.95E-06 ALL 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pa;?;glte 9.69E-06 1.68E-05 6.77E-06 NO DAT NODAT 7.25E-04 1.77E-05 ALL  0.00E+00 0.00E+00 0.00E+00. 0.00E+00 0.00E+00 0.00E+00' 0.00E+00 0.00E+00
Pa&?gloate NO DATA 5.73E-06 8.41E-06 NO DATA NO DATA 3.22E-03 2.28E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
PaZr:'].:-:;Late 1.38E-05 4.47E-05 2.22E-05 NO DATA 2.32E-05 4.62E-04 3.67E-05 ALVL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pal‘rlt::iglgte 1.12E-05 4.59E-06 2.70E-06 NO DATA 3.37E-06 3.42E-04 9.05E-06 ALL O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pag:guéate 8.24E-05 1.99E-05 1.45E-05 NO DATA 2.22E-05 1.25E-03 1.55E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.C0E+00 0.00E+00 0.00E+00 0.00E+00
Par?f;:ate 271E-05 3.17E-05 1.40E-05 1.06E-02 3.70E-05 NO DATA 7.56E-07 ALL 0.00E+00 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.60E+00 0.00E+00 0.00E+00
Charcoal

Cs-134 2.83E-0;1 5.02E-04 5.32E-05 NO DATA 1.36E-04 5.69E-05 9.53E-07 ALL O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulate _ .

Cs-137 3.92E-04 4.37E-04 3.25E-05 NO DATA 1.23E-04 5.09E-05 9.53E-07 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulate ' '
Bala-140 4.00E-05 1.43E-07 2.07E-06 NO DAT 9.59E-09 1.14E-03 6.06E-05 ALL O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulate .

Total Dose (mrem/yr) = 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 4.2 (continued)

Infant Dose From Drinking Water Pathway (mrem/yr) = Usage (l/yr) x Dose Factor (mrem/pCi ingested) x Concentration (pCifl)

Usage (intake rate) = 330 liyr
' Infant Conc.
Ingestion Dose Factor Location in
: (mrem per pCi ingested) Dist/ Water Dose (mrem/yr)

Radionudlide Bone Liver T.Body Thyroid Kidney Lung GI-LLI Direction  (pCif) Bone Liver T.Body Thyroid Kidney Lung GI-LL!
‘Mn-54 NO DATA 1.99E-05 4.51E-06 NO DATA 4.41E-06 NO DATA 7.31E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-58 NO DATA 3.60E-06 8.93E-06 NO DATA NO DATA NO DATA 8.97E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-59 3.08E-05 5.38E-05 2.12E-05 NO DATA NO DATA 1.59E-05 2.57E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 NO DATA 1.08E-05 2.55E-05 NO DATA NO DATA NO DATA 2.57E-05 ALL 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 1.84E-05 6.31E-05 2.91E-05 NO DATA 3.06E-05 NO DATA 5.33E-05 ALL 0.00E+00 0.00E+00 0.00E+60 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 4.20E-08 1.73E-08 1.00E-08 NO DATA 1.24E-08 NO DATA 1.46E-05 ALl 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zr-95 2.06E-07 5.02E-08 3.56E-08 NO DATA 5.41E-08 NO DATA 2.50E-05 ALL 0.00E+00 0.00E+00 0.G0E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
131 3.59E-05 4.23E-05 1.86E-05 1.39E-02 4.94E-05 NO DATA 1.51E-08 ALL 0.00E+00.0.00E+00 0.00E+00C 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.00E+00
Cs-134 3.77E-04 7.03E-04 7.10E-05 NO DATA 1.81E-04 7.42E-05 1.91E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cs-137 5.22E-04 6.11E-0.4 4.33E-05 NO DATA 1.64E-04 6.64E-05 1.91E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00C 0.00E+00 0.00E+00

Bala-140 1.71E-04 1.71E-07 8.81E-06 NO DATA 4.06E-08 1.05E-07 9.77E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.C0E+00 0.00E+00 0.00E+00 0.C0E+00
H-3 " NO DATA 3.08E-07 3.08E-07 3.08E-07 3'.08E-07' 3.08E-07 3.08E-07 ALL 0.00E+00 0.00E+00 0.'00E;_+00 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.COE+00
Total Dose (mrem/yr) = 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 4.2 (continued)

Infant Dose from Milk Pathway (mrem/yr) = Usage (I/yr) x Dose Factor (mrém/pCi ingested) x Concentration (pCifl)

Usage (intake rate) = 330 iyr
Infant Conc.
Ingestion Dose Factor Location in
(mrem per pCi ingested) Dist/ Milk Dose (mrem/yr) )
Radionuclide Bone Liver T.Body Thyroid Kidney Lung Gl-LLI Direction  (pCifl) Bone Liver T.Body Thyroid Kidney Lung GI-LL
Mn-54 NO DATA 1.99E-05 4.51E-06 NO DATA 4.41E-06 NO DATA 7.31E-06 ALL 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-58 NO DATA 3.60E-06 8.93E-06 NO DATA NO DATA NO DATA 8.97E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-59v 3.08E-05 5.38E-05 2.12E-05 NO DATA NO DATA 1.59E-05 2.57E-05 ALL 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.C0E+00 0.00E+00 0.00E+00 0.00E+00
“Co-60  NO DATA 1.08E-05 2.55E-05 NO DATA NO DATA NO DATA 2.57E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65‘ 1.84E-05 6.31E-05 2.91E-05 NO DATA 3.06E-05 NO DATA 5.33E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0O0 0.00E+00 0.00E+00
Nb-95 4.20E-08 1.73E-08 1.00E-08 NO DATA 1.24E-08 NO DATA 1.46E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.06E+00 0.00E+00 0.00E+00C 0.00E+00
2r-95 2.06E-07 5.02E-08 3.56E-08 NO DATA 5.41E-08 NO DATA 2.50E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-131 3.59E-05 4.23E-05 1.86E-05 1.39E-02 4.94E-05 NO DATA 1.51E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cs-134 3.77E-04 7.03E-04 7.10E-05 NO DATA 1.81E-04 7.42E-05 1.91E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cs-137 5.22E-04 6.11E-04 4.33E-05 NO DATA 1.64E-04 6.64E-05 1.91E-06 ALL 0.00E+00 6.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Bala-140 1.71E-04 1.71E-07 8.81E-06 NO DATA 4.06E-08 1.05E-07 9.77E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
: Total Dose (mrem/yf)= 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 4.2_(continued)

Child Dose from Inhalation Pathway (mrem/yr) = Breathing rate (m3/yr) x Dose Factor (mrem/pCi inhaled) x Concentration (pCi/m3)

Breathing rate = 3700 m3fyr
Child . Conc.
Inhalation Dose Factor ’ Location in
(mrem per pCi inhaled) Dist/ Air - Dose (mrem/yr)

Radionuclide Bone Liver T.Body Thyroid  Kidney Lung GI-LLI Direction (pCi/m3) Bone Liver T.Body Thyroid Kidney Lung GI-LLI

Mp-54 NO DATA 1.16E-05 2.57E-06 NO DATA 2.71E-06 4.26E-04 6.19E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.C0E+00 0.00E+00 0.00E+00
Pacrgi?:te NO DATA 4.79E-07 8.55E-07 NO DATA NO DATA 2.§9E-O4 9.29E-06 ALL  0.00E+00 0.00E+00 0.00E+60 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+00
Pa;fgglte 569E-06 9.04E-06 4.51E-06 NO DATA NO DATA 3.43E-04 1.91E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.1)0E+00 0.00E+00 0.00E+00 0.00E+00 0.C0E+00
Pa(r;::i:'()ate NO DATA 3.55E-06 6.12E-06 NO DATA NO DATA 1.91E-03 260E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.C0E+00
PaZrtrl:;ISate 1.15E-05 3.60E-05 1.90E-05 NO DATA 1.93E-05 269E-04 4.41E-08 ALL 0.00E+0040.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pal\rltll:i;?te 6.35E-06 2.48E-06 1.77E-06 NO DATA 2.33E-06 1.66E-04 1.00E-05 ALL VO.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pa;?;éate 5.13E-05 1.13E-05 1.00E-05 NO DATA 1.61E-05 6.03E-04 1.65E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pa?'f;:ate 1.30E-05 1.30E-05 7.37E-06 4.39E:03 2.13E-05 NO DATA 7.68E-07 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0COE+00 0.00E+00
Charcoal

Cs-134  1.76E-04 2.74E-04 6.07E-05 NO DATA 8.93E-05 3.27E-05 1.04E-06 ALL 0.00E+00 0.00E+00 0.00E+00 .0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulate

Cs-137 2.45E-04 2.23E-04 3.47E-05 NO DATA 7.63E-05 281E-05 9.78E-07 ALL 0.00E+00 0.00E+00 0.C0E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulate '

Bala-140 2.00E-05 6.08E-08 1.17E-06 NO DATA 5.71E-09 4.71E-04 6.10E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulate

Total Dose (mrem/yr) = 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 4.2 (continued)

" Child Dose From Drinking Water Pathway (mrem/yr) = Usége (I/yr) x Dose Factor (mrem/pCi ingested) x Concentration (pCifl)

Usage (intake rate) = 510 liyr
Child Conc. .
Ingestion Dose Factor Location in
: (mrem per pCi ingested) Dist/ Water Dose (mrem/yr)

Radionuclide Bone Liver T.Body Thyroid Kidney Lung QI-LLI Direction  (pCifN) Bone Liver T.Body Thyroid Kidney Lung GI-LLI
Mn}-~54 NO DATA 1.07E-05 2.85E-06 NO DATA 3.00E-06 NO DATA 8.98E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+06 0.00E+00 0.00E+00 0.00E+00
Co-58 NO DATA 1.80E-06 5.51E-06 NO DATA NO DATA NO DATA 1.05E-05 ALL 0.00E+00 0.60E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-59 1.65E-05 2.67E-05 1.33E-05 NO DATA NO DATA 7.74E-06 2..78E-05 ALL 0.00E+00 0.00E+00 0.C0E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 NO DATA 5.29E-06 1.56E-05 NO DATA NO DATA NO DATA 2.93E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 1.37E-05 3.65E-05 2.27E-05 NO DATA 2.30E-05 NO DATA 6.41E-06 ALL- 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 2.25E-08 B.76E-09 6.26E-09 NO DATA 823E-09 NO DATA 1.62E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zr-§5 1.16E-07 2.55E-08 2.27E-08 NO DATA 3.65E-08 NO DATA 2.66E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
I-131 1.72E-05 1.73E-05 9.83E-06 5.72E-03 2.84E-05 NO DATA 1.54E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cs-134 2.34E-04 3.B4E-04 8.10E-05 NO DATA 1.19E-04 427E-05 2.07E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E-+00
Cs-137 3.27E-04 3.13E-04 4.62E-05 NO DATA 1.02E-04 3.$7E-05 1.96E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.G0E+00 0.00E+00 0.00E+00

Bala-140 8.31E-05 7.28E-08 4.85E-06 NO DATA 2.37E-08 4.34E-08 9.84E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H-3 NO DATA 2.03E-07 2.03E-07 2.03E-07 2.03E-07 2..03E'-07 2.03E-07 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 d.OOE+OO
Total Dose (mrem/yr)= 0.00E+00 0.00E+00 0.C0E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 4.2 (continued)

>

Chitd Dose from Milk Pathway (mrem/yr) = Usage (I/yr) x Dose Factor {mrem/pCi ingested) x Concentration (pCifl)

Usage (intake rate) = 330 liyr
Child Conc.
Ingestion Dose Factor ) Locaton ' in
(mrem per pCi ingested) Dist/ Milk : Dose (mrem/yr)
Radionuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI Direction  (pCiN) Bone Liver T.Body Thyroid Kidney Lung GI-LLI

Mn-54 NO DATA 1.07E-05 2.85E-06 NO DATA 3.00E-06 NO DATA 8.98E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-58 NO DATA 1.80E-06 5.51E-06 NO DATA NO DATA NO DATA 1.05E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-59 1.65E-05 2.67E-05 1:33E-05 NO DATA NO DATA 7.74E-06 2.78E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,60E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 NO DATA 5.29E-06 1.56E-05 NO DATA NO DATA NO DATA 2.93E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 1.37E-05 3.65E-05 2.27E-05 NO DATA 2.30E-05 NO DATA 6.41E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95  2.25E-08 8.76E-09 6.26E-09 NO DATA 8.23E-09 NO DATA 1.62E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zr-95 1.16E-07 2.55E-08 2.27E-08 NO DATA 5.655-08 NO DATA 2.66E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

-131 1.72E-05 1.73E-05 9.83E-06 5.72E-03 284E-05 NO DATA 1.54E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Cs-134 2.34E-04 3.84E-04 8.10E-05 NO DATA 1.19E-04 4.27E-05 2.07E-06 ALL 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0:00E+000:00E+00~0:00E+00-0.00E+00

Cs-137 3.27E-04 3.13E-04 4.62E-05 NO DATA 1.02E-04 3.67E-05 1.96E-v06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bala-140 8.31E-05 7.28E-08 4.85E-06 NO DATA 2.37E-08 4.34E-08 9.84E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total Dose (mrem/yr) = 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 4.2 (continued)

Child Dose from Broadleaf Veg. Pathway (mrem/yr) = Usage (kg/yr) x Dose Factor (mrem/pCi ingested) x Concentration (pCi’kg)

Usagé (intake rate) = 26 kglyr
Child Conc.
Ingestion Dose Factor Location in
(mrem per pGi ingested) Dist/ Vegetation : Dose (mrem/yr)

Radionudlide Bone Liver T.Body Thyroid Kidney Lung Gl-LU Direction (pCi/kg) Bone Liver T.Body Thyroid Kidney Lung Gl-LU
Mn-54 NO DATA 1.07E-05 2.85E-06 NO DATA 3.00E-06 NO DATA 8.98E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+0C 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-58 NO DATA 1.80E-06 5.51E-06 NO DATA NO DATA NO DATA 1.05E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fefsg 1.65E-05 2.67E-05 1.33E-05 NO DATA NO DATA 7.74E-06 2.78E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 NO DATA 5.29E-06 1.56E-056 NO DATA NO DATA NO DATA 2.93E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 1.37E-05 3.65E-05 2.27E-05 NO DATA 2.30E-05 NO DATA 6.41E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 -
Nb-95 2.25E-08 8.76E-09 6.26E-09 NO DATA 8.23E-09 NO DATA 1.62E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zr-95 1.16E-07 2.55E-08 2.27E-08 NO DATA 3.65E-08 NO DATA 2.66E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-131 1.72E-05 1.73E-05 9.83E-06 572E-03 284E-05 NO DATA 1.54E-06. ALL_ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cs-134 2.34E-04 3.84E-04 B.10E-05 NO DATA 1.19E-04 4.27E-05 2.07E-06 ALL 0:00E+00™ 0:00E+00~0.00E+00~0:00E+00~0.00E+00~0:00E+00-0:00E+00-0:00E+00
Cs-137 3.27E-04 3.13E-04 4.62E-05 NO DATA 1.02E-04 3.67E-05 1.96é-06 ALL 0.00E+00 0.00E+OO 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bala-140 8.31E-05 7.28E-08 4.85E-06 . 4.34E-08 9.84E-05 ALL 0.00E+00

NO DATA 2.37E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.COE+00 0.00E+00

Total Dose (mrem/yr)= 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.COE+00 0.00E+00

4-Page 71



Table 4.2 (continued)

Child Dose from Fish Pathway (mrem/yr) = Usage (kg/yr) x Dose Factor (mrem/pCi ingested) x Concentration (pCi’kg)

Usage (intake rate) =

6.9

kg/yr

H-3 conc. in Fish = Surface Water pCi/L x Bio. Factor 0.9 pCi/kg per pCi/L

=  7.78E+03 pCilL x09=

7.00E+03 pCifkg

' Child

Highest Ann. Mean

Conc.
Ingestion Dose Factor Location in
: _ (mrem per pCi ingested) Dist/ Fish -Dose (mrem/yr)

Radionuclide Bone Liver T.Body Thyroid Kidney Lung GI-LU Direction (pCi/kg) Bone Liver T.Body Thyroid Kidney Lung Gl-LU
Mn-54 NO DATA 1.07E-05 2.85E-06 NO DATA 3.00E-06 NO DATA 8.98E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.C0E+00 0.00E+00 0.00E+00
Co-58 NODATA 1.80E-06 551E-06 NO DATA NO DATA NO DATA 1.05E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-59 1.65E-05 2.67E-05 1.33E-05 NO DATA NO DATA 7.74E-06 2.78E-05 ALL 0.00E+00 0.00E+60 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 NO DATA 5.29E-06 1.56E-05 NO DATA NO DATA NO DATA 2.93E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 1.37E-05 3.65E-05 227E-05 NODATA 2.30E-05 NO DATA 6.41E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 2.25E-08 8.76E-09 6.26E-09 NO DATA 8.23E-09 NO DATA 1.62E-05 ALL 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+d0 0.00E+00 0.00E+00 0.06E+00
Zr-95 1.16E-07 2.55E-08 2.27E-08 NO DATA 3.65E-08 NO DATA 2.66E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E;OO 0.00E+00
-131 1.72E-05 1.73E-05 9.83E-06 5.72E-03 284E-05 NO DATA 1.54E-06 ALL 0.00E+00 0.00E+00~0.00E+00~0.00E+00~0:00E+00~0:00E+00~0:00E+00-0.00E+00
Cs-134 2.34FE-04 3.84E-04 8.10E-05 NO DATA 1.19E-04 4.27E-05 2.07E-06 0§3 2.10E+01 3.39E-02 5.56E-02 1.17E-02 0.00E+00 1.72E-02 6.19E-03 3.00E-04 -
Cs-137 © 3.27E-04 3.13E-04 4.62E-05 NO DATA 1.02E-04 3.67E-05 1.96E-06 o'elg;gESE7.90E+01 1.78E-01 1.71E-01 2.52E-02 0.00E+00 5.56E-02 2.00E-02 1.07E-03

Bala-140 8.31E-05 7.28E-08 4.85E-06 NO bATA 2.37E-08 4.34E-08 9.84E-05 O.SITLI{.ESEO.OOEWO 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+60 0.00E+00 0.00E+00
H-3 NO DATA 2.03E-07 2.03E-07 2,63E-07 2.03E-07 2.03E-07 2.03E-07 0306?5357'005\‘03} 0.00E+00 9.80E-03 9.80E-03 9.80E-03 9.80E-03 9.80E-03 9.80E-03
.8mi :

Total Dose (mrem/yr) =
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Table 4.2 (continued)

Child Dose from Shoreline Sediment Pathway (mrem/yr) = Shoreline Recreation (hr/yr) x
External Dose Factor (mrem/hr per pCi/m2) x Shore Width Factor x Sediment Surface
Mass (kg/m2) x Sediment Concentration (pCi/kg)

Shoreline Recreation= 14 hriyr
Shore Width Factor= 0.2 ({river shoreline)
Sediment Surface Mass= = 40 kg/m2
Exterhal Dose Factor for Conc.
Standing on Contaminated Ground Location in :
(mrem/hr per pci/m2) Dist/ Sediment Dose (mrem/yr)
Radionuclide - T. Body Skin Direction (pCikg) T. Body Skin
Mn-54 5.80E-09 6.80E-09 067 8.20E+01 5.33E-05 6.25E-05
4.2mi/SSE
Co-58 7.00E-09 8.20E-09 063 8.20E+01 6.43E-05 7.53E-05
0.8mi/ESE . ]
Fe-59 8.00E-09 9.40E-09 ALL 0.00E+00 0.00E+00 0.00E+00
Co-60 - 1.70E-08 2.00E-08 063 6.50E+01 1.24E-04 1.46E-04
0.8mi/ESE
Zn-65 4.00E-09 4.60E-09 ALL 0.00E+00 0.00E+00 0.00E+00
Nb-95 5.10E-09 6.00E-09 ALL 0.00E+00 0.00E+00  0.00E+00
Zr-95 5.00E-09 5.80E-09 ALL 0.00E+00 0.00E+00  0.00E+00
I-131 2.80E-09 3.40E-09 ALL 0.00E+00 0.00E+00  0.00E+00
Cs-134 1.20E-08 1.40E-08 063 3.20E+01 4.30E-05 5.02E-05
_ 0.8mi/ESE .
Cs-137 4.20E-09 4.90E-09 063 8.00E+01 3.76E-05 4.39E-05
0.8mi/ESE ’
Bala-140 1.50E-08 1.70E-08 ALL 0.00E+00 0.00E+00 - 0.00E+00
Ag-110m 1.80E-08 2.10E-08 063 5.63E+01 1.14E-04 1.32E-04
) 0.8mi/ESE o
Sb-125 3.10E-09 3.50E-09 067 1.11E+02 3.85E-05 4.35E-05
. 4.2mi/SSE
Total Dose (mrem/yr) = ‘ 4.74E-04  5.53E-04
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Table 4.2 (continued)

Teen Dose from |nhélation Pathway (mrem/yr) = Breathing rate (m3/yr) x Dose Factor (mrem/pCi inhaled) x Concentration (pCi/m3)

Breathing rate = 8000 m3lyr
Teen Conc.
Inhalation Dose Factor Location in
(mrem per pCi inhaled) Dist/ Air Dose {(mrem/yr)

Radionuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI Direction (pCi/m3) Bone Liver T.Body Thyroid Kidney Lung GI-LLI

Mp-54 NO DATA 6.39E-06 1.05E-06 NO DATA 1.59E-06 2.48E-04 8.35E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pacr;;lélaate NO DATA é.SQE-07 3.47E-07 NO DATA NO DATA 1.68E-04 1.19E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pal':t:;Late 1.99E-06 4.62E-06 1.79E-06 NO DATA NO DATA 1.91E-04 2.23E-05 ALL 0.00E+0b 0.00E+00 0.00E+00 0.00E+00 0.0CE+00 0.00E+00 0.00E+00 0.00E+00
Pa(r;t;g?te NO DATA 1.89E-06 248E-06 NO DATA NO DATA 1.09E-03 3.24E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pa;r;?g?te 4.82E-06 1.67E-05 7.80E-06 NO DATA 1.08E-05 1.55E-04 5.83E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pal‘rltilac-g?te 2.32E-06 - 1.29E-06 7.08E-07 NO DATA 1.25E-06 9.39E-056 1.21E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00C 0.00E+00 0.00E+00 0.00E+00 0.COE+00
Pa;?;éate ;|.82E-05 5.73E-06 3.94E-06 NO DATA 8.42E-06 ‘3.36E-04 1.86E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.COE+00 0.00E+00
Pa;?;:::ate 4.43E-06 6.14E-06 3.30E-96 1.83E-03 1.05E-05 NO DATA 8.11E-07 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.COE+00
Gé‘:_’f;:‘ 6.28E-05 1.41E-04 6.86E-05 NO DATA 4.69E-05 1.83E-05 1.22E-06 ALL 0?00E:*:OO_OIOOE"FOO‘O'IOOE‘+00‘0:00E‘+00‘0:00E+00*0:00E+00—0:00E+00~0:00E-!;00
PaCr:iu;?/te 8.38E-05 1.06E-04 3.89E-05 NO DATA 3.80E-05 1.51E-05 1.06E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
:Baarlt.’:i:it: 6.84E-06 2.95E-08 4.40E-07 NO DATA 2.85E-09 2.54E-04 6.09E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
articulate

Total Dose (mrem/yr) = 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 4.2 (continued)

Teen Dose From Drinking Water Pathway (mrem/yr) = Usage (l/yr) x Dose Factor (mrem/pCi ingested) x Concentration (pCi/l)

Usage (intake Rate) = 510 lyr
Teen Conc.
Ingestion Dose Factor Location in
. {mrem per pCi ingested) Dist/ Water Dose (mrem/yr)
Radionuclide Bone Liver T.Body Thyroid Kidney Lung Gl-LLI Direction  (pCift) Bone Liver T.Body Thyroid Kidney Lung GI-LLI

Mn-54 NO DATA 5.90E-06 1.17E-06 NO DATA 1.76E-06 NO DATA 1.21E-05 ALL  0.00E+00 '0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-58 NO DATA 9.72E-07 2.24E-06 NO DATA NO DATA NO DATA 1.34E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.COE+00 O0.00E+00 0.CCE+00 0.00E+00 0.00E;FOO
Fe-59 587E-06 1.37E-05 5.29E-06 NO DATA .NO DATA 4.32E-06 3.24E-05 ALL  0.00E+00 0.00E+:00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 NO DATA 2.81E-06 6.33E-06 NO DATA NO DATA NO DATA 3.66E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 5.76E-06 2.00E-05 9.33E-06 NO DATA 1.28E-05 NO DATA 8.47E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0OE+00 0.00E+00
Nb-95 8.22E-09 4.56E-09 2.51E-09 NO DATA 4.42E-09 NO DATA 1.95E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2r-95 4.12E-08 1.30E-08 8.94E-09 NO DATA 1.91E-08 NO DATA 3.00E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+06

1-131 5.85E-06 8.19E-06 4.40E-06 2.39E-03 1.41E-05 NO DATA 1.62E-08 ALL 0.00E+00 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Cs-134  8.37E-05 1.97E-04 9.14E-05 NO DATA 6.26E-05 2.39E-05 2.45E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00~ 0.GOE+00 0.00E+00
Cs-137 1.12E-04 1.49E-04 519E-05 NO DATA 5.07E-05 1.97E-05 2.12E-06 ALL 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Bala-140 2.84E-05 3.48E-08 1.83E-06 NO DATA 1.18E-08 2.34E-08 9.82E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

H-3 NO DATA 1.06E-07 1.06E-07 1.06E-07 1.06E-07 1.06E-07 1.06E-07 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total Dose (mrem/yr)= 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Teen Dose from Milk Pathway (mrem/yr) = Usage (I/yr} x Dose Factor (mrem/pCi ingested) x Concentration (pCi/l)

Table 4.2 (continued)

Usage (intake rate) = 400 lfyr
Teen - Conc.
Ingestion Dose Factor Location in
(mrem per pCi ingested) Dist Milk Dose (mrem/yr)
Radionuclide Bone Liver T.Body Thyroid Kidney Lung GIl-LLI Direction  (pCifl) Bone Liver T.Body Thyroid Kidney Lung Gl-LLI
Mn-54  NO DATA 5.90E-06 1.17E-06 NO DATA 176E-06 NO DATA 1.21E-05 ALL 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+0C 0.00E+00 0.00E+00 0.00E+00
Co-58 NO DATA 9.72E-07 2.24E-06 NO DATA NO DATA NO DATA 1.34E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-59 5.87E-06 1.37E-05 5.29E-06 NO DATA Nd DATA 4.32E-06 3.24E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+06 0.00E+00 0.00E+00 0.00E+00 6.00E+00
Co-60 NODATA 2.81E-06 6.33E-06 NO DATA NO DATA NO DATA 3.66E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 5.76E-06 2.00E-05 9.33E-06 NO DATA 1.28E-05 NO DATA 8.47E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0(; 0.00E+00 0.00E+00 0.00E+00
Nb-95  8.22E-09 4.56E-09 2.51E-09 NO DATA 4.42E-09 NO DATA 1.95E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.0QE+OO 0.00E+00 0.00E+00C 0.00E+00 0.00E+00
Zr-95 4.12E-08 1.30E-08 8.94E-09 NO DATA 1.91E-08 NO DATA 3.00E-05 ALL V 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E-+00 ‘
1-131 5.85E-06 8.19E-06 4.40E-06 2.39E-03 1.41E-06 NO DATA 1.62E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 %
Cs-134 8.37E-05 1.97E-04 9.14E-05 NO DATA 6.26E-05 2.39E-05 2.45E-06 ALL 0.00E+00~0.00E+00~0.00E+00-0.00E+00-0.00E+00-0:00E+00-0.00E+00-0.00E+00
Cs-137 1.12E-04 1.49E-04 5.19E-05 NO DATA 5.07E-05 1.97E-05 2.12E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Bala-140 2.84E-05 3.48E-Oé 1.83E-06 NO DATA 1.18E-08 2.34E-08 9.82E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total Dose {mrem/yr) =

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 4.2 (continued)

Teen Dose from Broadleat Veg. Pathway (mrem/yr) = Usége (kg/yr) x Dose Factor (mrem/pCi ingested) x Concentration (pCi/kg)

Usage (intake rate) = 42 kglyr
Teen Conc.
Ingestion Dose Factor Location in
(mrem per pCi ingested) Dist/ Vegetation Dose (mrem/yr)
Radionuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI Direction (pCikg) Bone Liver T.Body Thyroid Kidney Lung GI-LLI

Mn-54 NO DATA 5.90E-06 1.17E-06 NO DATA 1.76E-06 NO DATA 1.21E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-58 NO DATA 9.72E-07 2.24E-06 NO DATA NO DATA NO DATA 1.34E-05 ALL 0.00E_-';OO 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.COE+00 0.00E+00
Fe-59 5.87E-06 1.37E-05 5.20E-06 NO DATA NO DATA 4.32E-06 3;24E-05 ALL 0.00.E+00 0.00E+00 0..00E+00 0.00E+60 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 NO DATA 2.81E-06 6.33E-06 NO DATA NO DATA NO DATA 3.66E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0(;E+00 0.00E+00
Zn-65 5.76E-06 2.00E-05 9.33E-06 NO DATA 1.28E-05 NO DATA 8.47E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 »0.00E+OQ 0.00E+00
Nb-95 8.22E-09 4.56E-09 251E-09 NO DATA 4.42E-09 NO DATA 1.95E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+00
Zr-95 4.12E-08 1.30E-08 8.94E-09 NO DATA 1.91E-08 NO DATA 3.00E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

1-131 5.85E-06 8.19E-06 4.40E-06 2.39E-03 1.41E-05 NO DATA 1.62E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.COE+00 0.00E+00

Cs-134 8.37E-05 1.97E-04 9.14E-05 NO DATA 6.26E-05 2.39E-05 245E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00~0.00E+00~0.00E+00~0:00E+00~0:00E+00
Cs-137  1.12E-04 1.49E-04 5.19E-05 NO DATA 5.07E-05 1.97E-05 2.12E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bala-140 2.84E-05 3.48E-08 1.83E-06 NO DATA 1.18E-08 2.34E-08 9.82E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total Dose (mrem/yr)= 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 4.2 (continued)

Teen Dose from Fish Pathway (mrem/yr) = Usage (kg/yr) x Dose Factor (mrem/pCi ingested) x Concentrationv(pCi/kg)

Usage (intake rate) = 16
H-3 Conc. in Fish = Surface Water pCifl x Bio. Factor 0.9 pci/kg per pCi/L

kgfyr

Lung GI-LLI

0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

0.00E+00 0.00E+00

8.03E-03 8.23E-04

2.49E-02 2.68E-03
0.00E+00 0.00E+00

1.19E-02 1.19E-02

= 7.78E+03 pCilLx09 = 7.00E+03 pCikg
Highest Ann. Mean
Teen Conc.
Ingestion Dose Factor Location in
(mrem per pCi ingested) Dist/ Fish Dose (mrem/yr)
Radionuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI Direction (pCikg) Bone Liver T.Body Thyroid Kidney
Mn-54 NO DATA 5.90E-06 1.17E-06 NO DATA 1.76E-06 NO DATA 1.21E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-58 ) NO DATA 9.72E-07 2.24E-06 NO DATA NO DATA NO DATA 1.34E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-59  5.87E-06 1.37E-05 5.29E-06 NO DATA NO DATA 4.32E-06 3.24E;05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 NO DATA 2.81E-06 6.33E-06 NO DATA NO DATA NO DATA 3.66E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 5.76E-06 2.00E-05 9.33E-06 NODATA 1.28E-05 NO DATA 8.47E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 8.22E-09 4.56E-09 251E-09 NODATA 4.42E-09 NO DATA 1.95E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zr-95 4.12E-08 1.30E-08 8.94E-09 NO DATA 1.91E-08 NO DATA 3.00E-05 ALL 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.00E+00
1-131 5.85E-06 8.19E-06 4.40E-06 2.39E-03 1.41E-05 NO DATA 1.62E-06 ALL 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.00E+00 0.
Cs-134 8.37E-05 1.97E-04 9.14E-05 NO DATA 6.26E-05 2.39E-05 2.45E-06 063 2.10E+01 2.81E-02 6.62E-02 3.07E-02 0.00E+00 2.10E-02
. 0.8mi/ESE
Cs-137 1.12E-04 1.49E-04 5.19E-05 NO DATA 5.07E-05 1.97E-05 2.12E-06 063 7.90E+0t1 1.42E-01 1.88E-O1 6.56E-02 0.00E+00 6.41E-02
0.8mi/ESE
Bala-140 2.84E-05 3.48E-08 1.83E-06 NO DATA 1.18E-08 2.34E-08 9.82E-05 ALL - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
H-3 NO DATA 1.06E-07 1.066-07- 1.06E-07 1.06E-07 1.06E-07 1.06E-07 063 7.00E+03 0.00E+00 1.19E-02 1{.19E-02 1.19E-02 1.19E-02
0.8mi/ESE
1.70E-01 2.66E-01 1.08E-01 1.19E-02 9.70E-02

Total Dose (mrem/yr) =
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Teen Dose from Shoreline Sediment Pathway (mrem/yr) = Shoreline Recreation (hr/yr) x
External Dose Factor (mrem/hr per pCi/m2) x Shore Width Factor x Sediment Surface

Table 4.2 (continued)

Mass (kg/m2) x Sediment Concentration (pCi/kg)
Shoreline Recreation=
Shore Width Factor=
Sediment Surface Mass=

Radionuciide
Mn-54
Co-58
Fe-59
Co-60

Zn-65

Nb-95
Zr-95'
-131
Cs-134
Cs-137
Bala-140
Ag-110m

$b-125

67 hriyr

0.2 (river shoreline)
= 40 kg/m2

External Dose Factor for
Standing on Contaminated Ground Location

T. Body

5.80E-09

7.00E-09

8.00E-09

1.70E-08

4.00E-09

__5.10E-09

5.00E-09

2.80E-09

1.20E-08

4.20E-09

1.50E-08

1.80E-08

3.10E-09

Conc.
in
(mrem/hr per pci/m2) . Dist/ Sediment
Skin Direction (pCi/kg)
6.80E-09 067 8.20E+01
4.2mi/SSE
8.20E-09 063 8.20E+01
0.8mi/ESE
9.40E-09 ALL 0.00E+00
2.00E-08 063 6.50E+01
0.8mi/ESE :
4.60E-09 ALL 0.00E+00
6.00E-09 ALL 0.00E+00
5.80E-09 ALL 0.00E+00
3.40E-09 ALL 0.00E+00
1.40E-08 063 - 3.20E+01
0.8mi/ESE
4.90E-09 063 8.00E+01
0.8mi/ESE
~ 1.70E-08 ALL 0.00E+00
2.10E-08 063 5.63E+01
0.8mi/ESE
3.50E-09 067 1.11E+02
4.2mi/SSE

Total Dose (mrem/yr) =
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.Dose (mrem/yr)

T.Body  Skin-
255E-04  2.99E-04
3.08E-04  3.60E-04
0.00E+00  0.00E+00
592E-04  6.97E-04
0.00E+00  0.00E+00 -
0.00E+00  0.00E+00
0.00E+00 ~ 0.00E+00
0.00E+00  0.00E+00
2.06E-04  2.40E-04
1.80E-04  2.10E-04
0.00E+00  0.00E+00
543E-04  6.34E-04
1.84E-04  2.08E-04
227E-03  2.65E-03




Adult Dose from Inhalation Pathway (mrem/yr) = Breathing rate (m3/yr) x Dose Factor (mrem/pCi inhaled) x Concentration (pCi/m3)

Table 4.2 (continued)

Breathing rate = 8000 m3lyr
Adult Conc.
Inhalation Dose Factor Location in
(mrem per pCi inhaled) Dist/ Air Dose (mrem/yr)
Radionuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI Direction (pCi/m3) Bone Liver T.Body Thyroid Kidney Lung GI-L.LI
Mn-54 NO DATA 4.95E-06 7.87E-07 NO DATA 1.23E-06 1.75E-04 9.67E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
pa(:,t(fg:?te NO DATA 1.98E-07 2.59E-07 NO DATA NO DATA 1.16E-04 1.33E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.GOE+00 0.00E+00
Pap:fgIQate 1.47E-06 3.47E-08 1.32E-06 NO DATA NO DATA 1.27E-04 2.35E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
PaCr)?)?gIOate NO DATA 1.44E-06 1.85E-06 NO DATA NO DATA 7.46E-04 3.56E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Paanl:-::lSate 4.05E-06 1.29E-05 5.82E-06. NO DATA 8.62E-06 1.08E-04 6.68E-06 ALL 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+06 0.00E+00 0.00E+00 0.00E+00
Paf\rltll:iglsate 1.76E-06 9.77E-07 5.26E-07 NO DATA 9.67E-07 6.31E-05 1.30E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.00E+00
Pa;?’:éate 1.34E-05 4.30E-06 2.91E-06 NO DATA 6.77E-06 2.21E-04 1.88E-05 ALL  0.00E+00 0.00E+00 Q.OOE+O° 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pa?f:;l:ate 3.15E-06 4.47E-06 2.56E-06 1.49E-03 7.66E-06 NO DATA 7.85E-07 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.00E+00
Cc;':-rf;: ' 4.66E-05 1.06E-04 9.10E-05 NO DATA 3.59E-05 1.22E-056 1.30E-06 ALL 0.00E+000.00E+00~0.00E+00~0:00E+00-0:00E+00-0:00E+00-0.00E+00_0.00E+00
Paérgzu;:te 5.98E-05 7.76E-05 5.35E-05 NO DATA 2.78E-05 9.40E-06 1.05E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
F;aarlt_ﬁ?;itoe .4.88E-06 2.17E-08 3.21E-07 I:lO DATA 2.09E-09 1.59.E-04 6.73E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Particulate .

Total Dose (mrem/yr) = 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 4.2 (continued)

Adult Dose From Drinking Water Pathway (mrem/yr) = Usage (I/yr) x Dose Factor (mrem/pCi ingested) x Concentration (pCinm)

Usage (intake rate) = 730 lyr
Adult Conc.
Ingestion Dose Factor Location in .
(mrem per pCi ingested) Dist/ Water Dose (mrem/yr)
Radionuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI Direction  (pCif) Bone Liver T.Body Thyroid Kidney Lung GI-LL

Mn-54 NO DATA 4.57E-06 8.72E-07 NO DATA 1.36E-06 NO DATA 1.40E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+60 0.00E+00 0.00E+00
Co-58 NO DATA 7.45E-07 1.67E-06 NO DATA NO DATA NQ DATA 1.51E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-59 4.34E-06 1.02E-05 3.91E-06 NO DATA NO DATA 2.85E-06 3.40E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 NO DATA 2.14E-06 4.72E-06 NO DATA NO DATA NO DATA 4.02E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 . 4.84E-06 1.54E-05 6.96E-06 NO DATA 1.03E-05 NO DATA 9.70E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+06
Nb-95  6.22E-09 3.46E-09 1.86E-09 NO DATA 3.42E-09 NO DATA 2.10E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zr-95 3.04E-08 9.75E-09 6.60E-09 NO DATA 1.53E-08 NO DATA 3.09E-05 ALL 0.00E+00 0.00E+Od 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0OE+00 0.00EfOO

——————— 131 4.16E-06 595E-06 3.41E-06 1.95E-03 1.02E-05 Nb DATA 1.57E-06 ALL 0.00E+00 0.00E+00 0.60E+00 0.00E+00 0.00E+00 0.06E+00 0.00E+00 0.00E+00
Cs-134  6.22E-05 1.48E-04 1.21E-04 NO DATA 4.79E-05 1.59E-05 2 59E-06 ALL  0.00E+00 0.00E+00 0.00EIO‘O‘“OTOOE¥00“0i00E'+00‘0:00E+00-0;00E+00—0.00E,+00\~\-_

Cs-137  7.97E-05 1.09E-04 7.14E-05 NO DATA 3.70E-05 1.23E-05 2.11E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Bala-140 203E-05 255£-08 1.33E-06 NO DATA 8.67E-09 1.46E-08 9.25E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

H-3 NO DATA 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total Dose (mrem/yr)= 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

4-Page 81




Table 4.2 (continued)

Adult Dose from Milk Pathway (mrem/yr) = Usage (l/yr) x Dose Factor (mrem/pCi ingested) x Concentration (pCin)

Usage (intake rate) = 310 lyr
Aduilt ’ Conc.
Ingestion Dose Factor Location in
(mrem per-pCi ingested) Dist/ Milk ' Dose (mrem/yr)
Radionuclide Bone Liver T.Body Thyroid Kidney Lung GI-LLI Direction  (pCif) Bone Liver T.Body Thyroid Kidney Lung Gl-L.U
Mn-54 NO DATA 4.57E-06 8.72E-07 NO DATA 1.36E-06 NO DATA 1.40E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Co-58
Fe-59
Co-60
| Zn-65
Nb-95

Zr-95

NODATA 7.45E-07 1.67E-06 NO DATA NO DATA NO DATA 1.51E-05 ~ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

4.34E-06 1.02E-05 3.91E-06 NO DATA NO DATA 2.85E-06 3.40E-05 ALL  0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 -

NO DATA 2.14E-06 4.72E-06 NO DATA NO DATA NO DATA 4.02E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E-+00
4.84E-06 1.54E-05 6.96E-06 NO DATA 1.03E-05 NO DATA 9.70E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6.22E-09 346E-09 1.86E-09 NO DATA 3.42E-09 NO DATA 2.10E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.60E+00

3.04E-08 9.75E-09 6.60E-09 NO DATA 1.53E-08 NO DATA 3.09E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

———————|-131____4.16E-06 595E-06 3.41E-06 1.95E-03 1.02E-05 NO DATA 1.57E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Cs-134

Cs-137

Bala-140

6.22E-05 1.48E-04 1.21E-04 NO DATA 4.79E-05 1.59E-05 2.59E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00~0:00E+00~0:00E+00-0:00E+00
7.97E-05 1.09E-04 7.14E-05 NO DATA 3.70E-05 1.23E-05 2.11E-06 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

2.03E-05 255E-08 1.33E-06 NO DATA 8.67E-09 1.46E-08 9.25E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total Dose (mrem/yr) = 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 4.2 (continued)

Adult Dose from Broadleaf Veg. Pathway (mrem/yr) = Usage (kg/yr) x Dose Factor (mrem/pCi ingested) x Concentration (pCi‘kg)

Usage (intake rate) = 64 kglyr
Adult : Conc.
Ingestion Dose Factor Location in
(mrem per pCi ingested) Dist/ Vegetation Dose (mrem/yr)
Radionuclide Bone Liver T.Body ‘Thyroid Kidney Lung GI-LLI Direction (pCikg) Bone Liver ' T.Body Thyroid Kidney Lung Gl-LU
Mn-54 NO DATA 4.57€-06 8.72E-07 NO DATA 1..36E-06 NO DATA 1.40E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+60 0.00E+00 0.00E+00 0.00E+00 0.00E+00 |
Co-58 NO DATA 7.45E-07 1.67E-06 NO DATA NO DATA NO DATA 1.51E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-59 4.34E-06 1.02E-05 3.91E-06 NO DATA NO DATA 2.85E-06 3.40E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.06E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 ‘
~ Co-60 NO DATA 2.14E-06 4_.725-66 NO DATA NO DATA NO DATA 4.02E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 4.84E-06 1.54E-05 6.96E-06 NO DATA 1.03E-05 NO DATA 9.70E-06 ALL 0.00E+00 0.00E+00 O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 6.22E-09 3.46E-09 1.86E-09 NO DATA 3.42E-09 NO DATA 2.10E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 |
Zr-95 3.04E-08 9.75E-09 6.60E-09 NO DATA 1.63E-08 NO DATA 3.09E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.00E+00 0.00E+00 0.00E+00
|-131—_4..16E:06_.5.,95E-06‘ 3.41E-06 1.95E-03 1.02E-05 NO DATA 1.57E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Cs-134  6.22E-05 1.48E-04 1.21E-04 NO DATA 4.79E-05 1.59E-05 2.59E-06

Cs-137  7.97E-05 1.09E-04 7.14E-05 NO DATA 3.70E-05 1.23E-05 2.11E-06

Bala-140 2.03E-05 2.55E-08 1.33E-06 NODATA 8.67E-09 1.46E-08 9.25E-05

Total Dose (mrem/yr)=

0.00E+00 0.00E+00 0.00E+00

ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00~0.00E+00-0:00E+00
ALL ‘0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Table 4.2 (continued)

Adult Dose from Fish Pathway (mrem/yr) = Usage (kg/yr) x Dose Factor (mrem/pCi ingested) x Concentration (pCi’kg)

Usage (intake rate) = 21
H-3 cone. in Fish = Surface Water pCi/l x Bio. Factor 0.9 pCi’kg per pCill

'Radionuclide
Mn-54
Co-58
Fe-59
Co-60
Zn-65
Nb-95

2r-95

1-131

Cs-134

Cs-137

Bala-140

H-3

kglyr
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= 7.78E+03 pCilLx09 = 7.00E+03 pCikg
Highest Ann. Mean
Adult Conc.
Ingestion Dose Factor Location in
{mrem per pCi ingested) Dist/ Fish Dose (mrem/yr)

Bone Liver T.Body Thyroid Kidney Lung GI-LLI Direction (pCikg) Bone Liver T.Body Thyroid Kidney Lung Gl-LU

NO DATA 4.57E-06 8.72E-07 NO DATA 1.36E-06 NO DATA 1.40E-05. ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
NO DATA 7.45E-07 1.67E-06 NO DATA NO DATA NO DATA 1.51E-05 ALL 0.00E+00 0:00E+00‘ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4.34E-06 1.02E-05 3.91E-06 NO DATA NO DATA 2.85E-06 - 3.40E-05 ~ ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
NO DATA 2.14E-06 4.72E-06 NO DATA NO DATA NO DATA 4.02E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4.84E-06 1.54E-05 6.96E-06 NO DATA 1.03E-05 NO DATA 9.70E-06 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
'6.22E-09 3.46E-09 1.86E-09 NO DATA 3.42E-09 NO DATA 2.10E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3.04E-08 9.75E-09 6.60E-09 NO DATA 1.53E-08 NO DATA 3.09E-05 ALL  0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4.16E-06 595E-06 3.41E-06 1.95E-03 1.02E-05 NO DATA 1.57E-06 ALL 0.00E+00 0.00E+00 0.00E+00~0.00E+00~0:00E+00-0:00E+00-0.00E+00--0.00E+00
6.22E-05 1.4BE-04 1.21E-04 NO DATA 4.79E-05 1.59E-05 2.59E-06 063 2.10E+01 274E-02 6.53E-02 5.34E-02 0.00E+00 2.11E-02 7.01E-03 1.14E-03

: 0.8mi/ESE '
7.97E-05 -1.09E-04 7.14E-05 NO DATA 3.70E-05 1.23E-05 2.11E-06 063 7.80E+01 1.32E-01 1.81E-01 1.18E-Ot 0.00E+00 6.14E-02 2.04E-02 3.50E-03
0.8mi/ESE
2.03E-05 2.55E-08 1.33E-06 NO DATA 8.67E-09 1.46E-08 9.25E-05 ALL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
NO DATA 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07 063 7.00E+03 0.00E+00 1.54E-02 1.54E-02 1.54E-02 1.54E-02 1.54E-02 1.54E-02
. 0.8mi/ESE
Total Dose (mrem/yr) = 1.60E-01 2.62E-01 1.87YE-01 1.64E-02 9.79E-02 4.29E-02 2.01E-02



Table 4.2 (continued)

Adult Dose from Shoreline Sediment Pathway (mrem/yr) = Shoreline Recreation (hr/yr) x
External Dose Factor (mrem/hr per pCi/m2) x Shore Width Factor x Sediment Surface
Mass (kg/m2) x Sediment Concentration (pCi/kg)

Shoreline Recreation= 12 hriyr
Shore Width Factor= 0.2 (river shoreline)
Sediment Surface Mass= = 40 kg/m2
" External Dose Factor for Conc.
Standing on Contaminated Ground Location in
(mrem/hr per pci/m2) Dist/ Sediment Dose (mrem/yr)
Radionuclide T. Body Skin Direction (pCitkg) T. Body Skin
Mn-54 5.80E-09 6.80E-09 - 067 8.20E+01 4.57E-05 5.35E-05
4.2mi/SSE -
Co-58 7.00E-09 8.20E-09 063 8.20E+01 5.51E-05 6.46E-05
0.8mi/ESE
Fe-59 - 8.00E-09 9.40E-09 ALL 0.00E+00 0.00E+00  0.00E+00
Co-60 1.70E-08 2.00E-08 . 063 6.50E+01 1.06E-04 1.25E-04
0.8mi/ESE
Zn-65 4.00E-09  4.60E-09 ALL 0.00E+00 0.00E+00  0.00E+00
Nb-95— 5-10E-09—___6.00E-09 ALL 0.00E+00 0.00E+00  0.00E+00 '
2r-95 5.00E-09 5.80E-09 ALL 0.00E+00  0.00E+00  0.00E+00
1-131 2.80E-09 3.40E-09 ALL 0.00E+00  0.00E+00  0.00E+00
Cs-134 1.20E-08 1.40E-08 063 3.20E+01 3.69E-05 4.30E-05
0.8mi/ESE :
Cs-137 4.20E-09 4.90E-09 063 8.00E+01 3.23E-05 3.76E-05
: 0.8mi/ESE
Bala-140 .1.50E-08 1.70E-08 ALL 0.00E+00  0.00E+00  0.00E+00
Ag-110m 1.80E-08 2.10E-08 063 5.63E+01 9.73E-05 1.14E-04
" 0.8mi/ESE
Sb-125 3.10E-09 3.50E-09 067 1.11E+02 3.30E-05 3.73E-05
4.2mi/SSE '
Total Dose (mrem/yr) = 4.06E-04 4.74E-04
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SECTION 5.0

QUALITY ASSURANCE

DUKE POWER COMPANY'S RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

5.1.1

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

collection procedures.

SAMPLE ANALYSIS

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

analysis procedures.

DOSIMETRY ANALYSIS ' '

The Radiation Dosimetry & Records group performs
environmental dosimetry measurements as specified by

approved dosimetry analysis procedures.

INTRALABORATORY QUALITY ASSURANCE

Radiological and Environmental Services has an internal
quality assurance program which monitors each type of
instrumentation for reliability and accuracy. Daily;
quality control checks ensure that instruments are in '
proper working order and these checks are used to monitor

instrument performance.

Additionally, National Institute of Standards and

Technology (NIST) standards that represent counting
geometries are analyzed as| unknowns at various frequencies
ranging from weekly to annually to verify that efficiency

calibrations are valid. The frequency is dependent upon
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instrument use and performance. Investigations are

performed and documented should calibration verification

data fall out of limits.

" 5.1.5 INTERLABORATORY QUALITY ASSURANCE

5.1.5.1

5.1.5.2

5.1.5.3

DUKE POWER'S AUDIT DIVISION

The ONS Chemistry and Radiation Protection Sections
responsible for environmental monitoring were
evaluated by Quality Verification in 1993. No

findings or recommendations were identified.

Radiological and Environmental Services was audited
by the Quality Verification Department in 1993. One
finding, two follow-up|items, one observation, and
three recommendations were identified during this
audit. Based on these|items, actions were taken to

enhance laboratory operations.

DUKE PbWER'S NUCLEAR PRODUCTION INTERCOMPARISON
PROGRAM

Radiological and Environmental Services participated
in the Duke Power Nuclear Generation Department
Intercomparison Program during 1993, Interlaboratory
cross-check standards, including marinelli beakers,
air filters, air cartridges, gross alpha/beta on
smears, and tritium in water samples were analyzed at
various times of the year by the four counting

laboratories in Duke Power Company for this program.

U.S. NUCLEAR REGULATORY COMMISSION INSPECTIONS
The Radiological and Environmental Monitoring Program
was inspected by the NRC in 1993. No problems were

identified by the inspection. Radiological and
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5.1.5.4

5.1.5.5

Environmental Services was not audited by the NRC in

1993.

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

- INTERCOMPARISON PROGRAM ‘ :

Radiological and Environmental Services participates

'in the Environmental Protection Agency (EPA)

Environmental Monitoring Systems Laboratory
Intercomparison Program. The EPA sample types
include mixed gamma in|water (3 times per year),
mixed gamma in milk (1 time per year), gamma in air
filters (1 time per year), iodine in milk (1 time per
year), tritium in water (2 times per year), iodiné in
water (2 times per year), gross beta in air filters
(1 time per year), and gross beta in water (3 times
per year). Radiological and Environmental Services
prepares and analyzes each sample as quickly as
possible. Should the data obtained be out of EPA
limits, Radiological and Environmental Services
performs and documents follow-up investigations. The
Radiological and Environmental Servicés EPA
Intercomparison Report code is "CP". A summary of
the EPA Intercomparison Reports for 1993 is
documented in Table 5.1. Of the twenty-six (26)
analyées performed in|1993, none were out of EPA

acceptance limits.

NRC/STATE OF S.C. ENVIRONMENTAL MONITORING PROGRAM
The ONS Chemistry Section and Radiological and
Environmental Services routinely participate with the
State of South Carolina in their NRC/State Contract
Environmental Monitoring Program. The ONS Chemistry
Section splits water, milk,‘vegetation, sediment, and

fish samples with the Bureau of Radiological Health
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5.1.5.6

of the State's Department of Health and Environmental
Cbntrol (DHEC) fbr analysis. DHEC cbllects air
samples from two of the|locations sampled for air by
ONS. Results of the analyses performed oﬁ split and
duplicate samples by Radiological and Environmental
Services, and DHEC Laboratory are compiled by DHEC
and provided to the NRC. TLDs are also collocated
with the State and NRC at various environmental

sites.

NRC/STATE OF N.C. INTERCOMPARISON PROGRAM
Radiolqgical and Environmental Services, and the
Radiation Dosimetry & Records group routinely
participate with the State of North Carolina
Department of Environmental Health and Natural
Resources (DEHNR) in an intercomparison program.
Radiological and En&ironmental Services sends air,
water, milk, vegetation, sediment, and fish samples.
which have been collected to the State of North
Carolina Radiation Protection Section for
infercomparison analysis. TLDs are also collocated
with the State and NRC at various environmental
sites. Also, every six to eight months, the State of
North Carolina Radiation Protection Section
irradiates environmental dosimeters and sends them to
the Radiation Dosimetry & Records groub for analysis
of the unknown estimated delivered exposure. A
summary of the State of North Carolina Environmental
Dosimetry Intercomparison Report for 1993 is
documented in Table 5.2. The Radiation Dosimetry &
Records group results were within 1.51% of the State
of North Carolina results (excluding Standard
DeQiation values) for the July and November 1993

cross-checks,
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5.1.5.7 U.S. DEPARTMENT OF ENERGY INTERCOMPARISON PROGRAM
There was no DOE intercomparison program during

calendar year 1993.
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TABLE 5.
U.S. ENVIRONMENTAL PROTECTION A

!lll"ge 1 of 2)
G INTERLABORATORY COMPARISON PROGRAM

1993 CROSS- -CHECK RESULTS FOR THE RADIOLOGICAL AND ENVIRONMENTAL SERVICES LABORATORY
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#
| Gamma in Water 06/11/93 Ba-133 99.0 pCi/l 81.7 - 116.3 pCi/l 103.0 pCi/l
} Co-60 15.0 pCi/l 6.3 - 23.7 pCi/l 15.7 pCi/l
\ Zn-65 '103.0 pCi/l 85.7 - 120.3 pCi/l 112.7 pCi/1
Ru-106 119.0 pCi/1 98.2 - 139.8 pCi/l 100.7 pCi/l
Cs-134 5.0 pCi/l 0.0 - 13.7 pCi/l 5.7 pCi/l
Cs-137 5.0 pCi/l 0.0 - 13.7 pCi/l 5.0 pCi/1
' . 10/19/93 Co-60 10.0 pCi/l 1.3 - 18.7 pCi/1 10.7 pCi/l
: Cs-134 12.0 pCi/l 3.3 - 20.7 pCi/1 10.3 pCi/1
Cs-137 10.0 pCi/l - 18.7 pCi/1 10.3 pCi/1
11/12/93 Ba-133 79.0 pCi/l 65.1 - 92.9 pCi/l 80.3 pCi/l
Co-60 30.0 pCi/l 21.3 - 38.7 pci/l 31.0 pCi/l
Zn-65 150 pCi/l 124.0 - 176.0 pCi/l 162.0 pCi/l
Ru-106 201.0 pCi/l 166.3 - 235.7 pCi/l 190.3 pCi/l
Cs-134 59.0 pCi/l '50.3 - 67.7 pCi/l 54.7 pCi/l
Cs-137 40.0 pCi/1 31.3 - 48.7 pCi/l 41.3 pCi/l




TABLE 5.

ge 2 of 2

) .

U.S. ENVIRONMENTAL PROTECTION AGENCY INTERLABORATORY COMPARISON PROGRAM
1993 CROSS-CHECK RESULTS FOR THE RADIOLOGICAL AND ENVIRONMENTAL SERVICES LABORATORY

Gamma in Water 02/02/93

100.0 pCi/1

182.7 - 117.3 pCi/l

103.0 pCi/1

10/08/93

I-131

117.0 pCi/l

96

2 - 137.8 pCi/l

118.0 pCi/l

Air Filter 08/27/93

Cs-137

9.0 pCi/l

0.3 - 17.7 pCi/l

11.0 pCi/1

Gross Beta

47.0 pCi/l

38.3 - 55.7 pCi/l

48.0 pCi/l

H-3 in Water 06/07/93

9844.0 pCi/l1

8136.8 - 11551.2 pCi/l

9267.3 pCi/l

11/05/93

7398.0 pCi/l

6114

1 - 8681.9 pCi/l

6787.0 pCi/l

Gamma in Milk 09/247/93

—I=131

120+0-pCi/l—

——99.2 - 140.8-pCi/l -

_122.0 pCi/l

Cs-137

49.0 pCi/l

40.3 - 57.7 pCi/l

8.0 pci/1

01/29/93

Beta in Water Gross Beta 44.0 pCi/l 35.3 - 52.7 pCi/l 39.0 pCi/l
07/23/93 Gross Beta 43.9 pCi/l 31.0 - 55.0 pCi/l 37.3 pCi/;
10/19/93 Gross Beta 58.0 pCi/1 40.7 - 75.3 pCi/l 46.3 pCi/l
10/29/93 Gross Beta 15.0 pCi/1 6.3 - 23.7 pCi/l 17.0 pCi/l
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TABLE 5.2
STATE OF NORTH CAROLINA

DEPARTMENT OF ENVIRONMENTAL
HEALTH AND NATURAL RESOURCES

ENVIRONMENTAL DOSIMETER CROSS-CHECK - 1993

Jul-93

57.66

1+
[Ty
o]
=

1+

2.20

Nov-93

I+

1.91 39.58

1+

0.82

5-Page 93




10.
11,

12.
13.
14.

15.

SECTION 6.

REFERENCES

ONS Selected Licensee Commitments, 16.11-6 Radiological Environmental
Monitoring

Duke Power Company, Offsite Dose Calculation Manual, Section A5.0

ONS Chemistry Procedures for Sample Collection and Land Use Census
Radiological and Environmental Services, Radiqanalysis Laboratory
Procedures _

ONS Final Safety‘Analysis Report

ONS Preoperational Environmental Radiocactivity Monitoring Reports and
Annual Radiological Environmental Operating Reports, 1969-1992

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

NRC Regulatory Guide 4.15, Quality Assurance For Radiological
Monitoring Programs (Normal OperationsL-Effluent Streams And The
Environment
NUREG/CR-1276, User's Manual for LADTAP II-A Computer Program for
Calculating Radiation Exposure to Man from Routine Release 6f Nuclear
Reactor Liquid Effluentsv , |
ONS 1993 Annual Liquid and Gaseous Effluent Report, 2/10/94
Probability and Statistics in Engineering énd Management Science,
Hines and Montgomery, 1969, Pages 287-293

4/17/87 Letter to US NRC concerning elevated levels of.radionuclides
in fish, 05-801.01, 801.02
1/25/94 Memorandum to File: Use of Global Positioning System to Map

Radiological Environmental Monitoring Program Locations, 05-778.00
Practical Statistics for the Physical Sciences, Havilcek and Crain,
1988, Pages 83-93

8/12/93 Letter, Radiological Environmental Monitoring Program

 Evaluation of Downward TLD Trends, File GS-778.05
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16. 2/18/94 Letter, Radiological Environmental Monitoring Program
| Evaluation of Downward TLD Trends Statistical Comparison of

‘ Collocated Oconee/NRC TLDs, 05-778.05

T e
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APPENDIX A
ENVIRONMENTAL SAMPLING AND ANALYSIS PROCEDURES

Adhefence-to established procedures for sampling and analysis of
environmental media is required to ensure compliance to the Radiological
Environmental Monitoring Program as defined by ONS Selected Licensee
Commitments and the ODCM. These procedures |ensure that environmental media
are sampled and analyzed according to the specific locations, frequencies,

and types of analyses given in the ODCM (Tables 2.1-1, 2.1-2 and 2.2-1).

Analysis procedures ensure the detection capabilities given in Selected

Licensee Commitments will be achieved (Table 2.2-2).

The required detection capabilities were met for the analyses performed in
1993. Deviations from analytical procedures are listed in Appendix D.
Collection requirements were also met with the exceptions listed in

Appendix C. For some sample media, collection is performed at more

locations than required by Selected Licensee Commitments. These include
Broadleaf Vegetation, Shoreline Sediment and Fish. The additional samples
make it possible to compare different sample media collected from the same

location.

Environmental sampling iskperformed by the ONS Chemistry Section. Sample
analyses are performed by Duke Power CompanJ's Radiological and
Environmental Services. TLDs are processed|by Duke Power Company's
Radiation Dosimetry'& Records group. Sections A.1-A.9 describe the
sampling and analysis procedures by media type. The actual procedures

which are applicable to the sampling and analysis are found in References

3-4.

CHANGE OF SAMPLING PROCEDURES

There were no changes in sampling procedures for the calendar year 1993.

The distance and direction of many of the sampling locations were measured

using a Global Positioning System (GPS) unit in October of 1993 (Reference

13). This technology provides location coordinates accurate to within 10

A-Page 96




meters.

Tables 2.1-1 and 2.1-2 have been revised with the results of the

GPS work. The distance of several of the locations changed with the

largest change found to be 0.6 mile. TLD 032, located at the site

boundary, was thought to be in the West sec

|

tor, but was found to lie in the

WNW sector by the Global Positioning System. A new TLD, number 076, was

located in the West sector on 12/08/93.

CHANGE OF ANALYSIS PROCEDURES

There were no changes in analysis procedures for the calendar year 1993.

SAMPLING AND ANALYSIS PROCEDURES

A.1

AIRBORNE PARTICULATES AND RADIOIODINE'
Particulate and Radioiodine activity|in air is.collected through use
of fiber filters for particulate collectionvfollowed by charcoal
cartridges for iodine absorption. Air samplers are operated
coniinuously'and samples are changed|on a weekly frequency. The
samplers are‘designed to 6perate at a constant flow rate (in order
to compensate for any filter loading) and are set to sample
approximately 3 cubic feet per minute. The volume of air usually
sampled over the weekly period is apAroximately 8.5E2 cubic meters.

Gamma spectroscopy is performed on each fiber filter and each

charcoal cartridge separately.

DRINKING WATER
Drinking water samples are collected by operation of a composite

sampler. The sampler is operated to/|collect an,aliQuot at least

once every two hours. The sample is |collected monthly and utilized

for gamma spectroscopy, gross beta analysis, and low-level I-131.
The beta analysis is performed with a proportional counter. A
separate portion is saved to form a quarterly composite with two
other monthly period samples. Tritium analysis is ﬁerformed on this

quarterly composite using liquid scintillation.

Low-level iodine analysis is performed in addition to the analyses
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A.4

- MILK

clams.

required by Selected Licensee Commitments. An ion exchange resin is

used to remove and concentrate any io

The resin is then analyzed by gammavs

SURFACE WATER
Surface water samples are collected b
sampler. The sampler is operated to
every two hours.
gamma spectfoscopy. A separate porti

composite with two other monthly peri

is performed on the quarterly composi

Milk samples are collected on a semim
volume collected is twelve liters. A
utilized for gamma spectroscopy. Par
used for low-level iodine anaiysis.

to remove and concentrate any iodine

analyzed by gamma spectroscopy.

BROADLEAF VEGETATION _
Broadleaf vegetation sampling is perf
An appropriate amount of vegetation i
growth possible is sampled. Gamma sp

sample,

SHORELINE SEDIMENT

dine in the drinking water.

pectroscopy.

y operation of a composite

collect an aliquot at least

The sample is collected monthly and utilized for

on is saved to form a quarterly
od samples. Tritium.analysis

te.

onthly frequency. The normal
portion of the milk is

t of the remaining portion is
An ion exchange resin is used

in the milk. The resin is then

ormed on a monthly frequency.
s collected. The most recent

ectroscopy is performed on each

Shoreline sediment is collected quart

" Licensee Commitments requires semiann

amount of sample is collected from th
sediment at the edge of the water. G

performed on each sample after drying

A-Page 98

erly, although Selecfed

ual collection. An appropriate
e top 7.5 centimeters of

amma spectroscopy analysis is

and removal of rocks and



FISH
Fish are collected on a semiannual fr
are put in place or electrofishing is
locaﬁions. Fish are collected until |
(500 grams each species). Fish sampl
fillets. A gamma'spectroscopy analys

of fish after it is prepared.

DIRECT GAMMA RADIATION

Direct Radiation measurements are acc
TLDs. The TLDs are changed out on a
dose determined for each TLD after pr

rate for reporting purposes.

LAND USE CENSUS

equency. Gillnets and traps
performed at the monitoring
the required samplé size is met
es are prepared using just the

is is performed on each species

omplished by using CaSO,:Dy
quarterly frequency. The gamma

ocessing is converted to a dose

The Land Use Census is conducted to i
nearest milk animal (where milk is us

animal, and nearest residence in each

dentify 'the location of the
ed for human consumption), meat

of the sixteen meteorologicai

sectors within a distance of 5 miles
accomplished by a vehicle search of e
consulting local authorities may also
information. The census is performed

year.

In lieu of a survey of gardens in the

of the station. The census is
ach sector. Aerial surveys or
be utilized to collect

between April and August each

area, sampling of broadleaf

vegetation is performed at the site boundary in the direction sector

having the highest deposition paramet

er. This location'ensures that

the highest potential exposure from the vegetation pathway is

monitored.
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APPENDIX B

RADIOLOGICAL ENVIRONMENTAL MONIT

. ) ' SUMMARY OF RESULTS

Summary sheets for each media have been in
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Environmental Radiological Monitoring Program Summary Page : 1
Name of Facility : Oconee Nuclear Station Docket Number| - : 50-269,270,287
" Loc f Facility : Oconee County, S.C. - Reporting Period : 1-JAN-1993-through 31-DEC-1993
Ti t Generated : 25-JAN-1994 16:35:05 . Database Name : '$DISK1: [USER.ASCIONS93.SAF; 1
I | | | | Location with Highest Mean | | No. of
Medium or | Type & Total | Lower | All Indicator [-=mmm e | | Non-
- Pathway |  Number of | Limit of | Locations | Name, Distance and Direction | Control Locations | Routine
5 Sampled |  Analyses | Detection |  Mean.(Fraction) | Location| Mean (Fraction) |  Mean (Fraction) | Report
(Units) | Performed | (LLD) | Range | Code Range | Range | Meas
E PARTICULATE | | | | | |
1/M3) | | ] | | |
| | | [ | 073 (9.2 Mi NW)
ocations | MN-54 260 | 0.00E+00 | ©.00E+00C 0/ 208) | - 0.00E+00¢ O/ 52) | 0.00E+00¢C 0/ 52) i 0
| | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
| | | | | |
| co-58 260 | O0.00E+00 | 0.00E+00( 0/ 208) | 0.00E+00¢ 0/ 52) | 0.00E+00( 0/ 52) | 0
L | | | 0.00E+00-- 0.00E+Q0 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
| I I ’ | ' | I
« | FE-59 260 | 0.00E+00 | O©.00E+00C 0/ 208) | 0.00E+00¢ 0/ 52).| O0.00E+00¢C 0O/ 52) | 0
\ | | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
| I ,| | . l O
| co-60 260 | 0.00E+00 | 0.00E+00( 0/ 208) | 0.00E+00¢ 0/ 52) | 0.00E+00C 0/ 52) | 0
. | | | 0.00E+00-- 0.0OE+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
. | I I I I I
| ZN-65 260_| 0.00E+00 | 0.00E+00( 0/ 208) | 0.00E+00C 0/ 52) | O0.00E+00¢ 0/ 52) | 0
. | | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
| | | | | | |
| NB-95 260 | '0.00E+00 | 0.GOE+0O¢ 0/ 208) | 0.00E+00¢ 0/ 52) | 0.00E+00¢ 0/ 52) | 0O
’ | ] | 0.00E400-- D.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
| | | | | | |
| ZR-95 260 | O0.00E+00 | 0.00E+00¢ O/ 208) | 0.00E+00C 0/ 52) | O0.00E+00¢C 0/ 52) | 0
| | ] 0.00E+00-- 0.0CE+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
| I I I I I
’ T | 1-131 260 | 7.00E-02 | 0.00E+00C 0/ 208) | 0.00E+00¢ 0/ 52) | 0.00E+00¢C 0/ 52) | 0
| | | 0.00E+00-- 0.00E+Q0 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
I | I | | I
\ | cs-134 260 | 5.00E-02 | 0.00E+00( 0/ 208) | 0.00E+00C 0/ 52) | 0.00E+00¢ 0/ 52) | 0
| | | 0.00E+00-- 0.00E+00 |- 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
I I | I : I I
} cs-137 260 | 6.00E-02 | 0.00E+00( 0/ 208) | 0.00E+00¢ 0/ 52) | O0.00E4+00¢ 0/ 52) | 0
_ | | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | ©0.0OE+00-- 0.00E+00 |
I I I I I |
| BALA-140 260 | 0.00E+00 | 0.00E+00( 0/ 208) | 0.00E+00C 0/ 52) | O.00E+00C 0/ 52) | O
) | | | 0.00E+00f- 0.00E+00 | 0.00E+00-- 0.00E+00 | ©0.00E+00-- 0.00E+00 |
n and range based upon detectable measurements only
‘tion of detectable measurements at specified locations is indicated in parentheses, (Fraction)
range indicates no detectable activity measurements ’
LLD is equal to O, then LLD is not required by Selected Licensee Commitments
Lti = Greenville Water Intake
atiol = 0ld Highway 183
ation 072 = Highway 130
Ftion 073 = Tamassee DAR School
ation 074 = Keowee Key Resort
: B-Page 101
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Environmental Radiological Monitoring Program Summary Page : 2
Name of Facility : Oconee Nuclear Station .Docket Number : 50-269,270,287
Loc f Facility : Oconee County, S.C. Reporting Period : 1-JAN-1993 through 31-DEC-1993
Timi t Generated : 25-JAN-1994 16:35:05 Database Name : $DISK1: [USER.ASCIONS93.SAF;1
I | | | | Location with Highest Mean | | No. of
Medium or | Type & Total | Lower | All Indicator [EREEEEEEES PECTETPE RRREREELEETE | | Non-
* Pathway | Number of | Limit of | Locations | Name, Distance and Direction | Control Locations | Routine
I Sampled |  Analyses | Detection |  Mean (Fraction) | Location| Mean (Fraction) |  Mean (Fraction) | Report
(Units) | Pperformed | (LLD) | Range | Code Range | Range | Meas.
I RADIOIODINES | | | | [ |
1/M3) | | | I | I
| ] ] | ] 073 (9.2 Mi NW) |
}ocations : | MN-56 260 | 0.00E+00 | 0.00E+00( 07 208) | 0.00E+00¢ 0/ 52) | 0.00E+00¢ 0/ 52) | ©
| | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
I I | : I I I
| co-58 260 | 0.00E+00 | 0.00E+00( 0/ 208) | 0.00E+00¢ 0/ 52) | 0.00E+00¢ 0O/ 52) | 0
II | | | 0.00E+00-- 0.00E+Q0 | 0.00E+00-- 0.00E+00 | 0.0OE+00-- 0.00E+00 |
| | . I I . | |
, | FE-59 260 | 0.00E+00 | 0.00E+00¢ 0/ 208) | 0.00E+00¢ 0/ 52) | 0.00E+00C 0/ 52) | 0
} | ] ] 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
| I I I I I
| co-60 260 | 0.00E+00 | 0.00E+00¢ 0/ 208) | 0.00E+00¢ 0/ 52) | 0.00E+00¢ 0/ 52) | ©
| | | 0.GOE+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
I | | I | |
: | ZN-65 260 | 0.00E+00 | 0.00E+00( D/ 208) | 0.00E+00¢ 0/ 52) | 0.00E+00¢ 0/ 52) | 0
. ‘ | | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
, I I I I I |
' | NB-95 260 | 0.00E+00 | 0.00E+00¢ 0/ 208) | 0.00E+00C 0/ 52) | 0.00E+00¢ O/ 52) | O
| | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
I I I | I |
| ZR-95 260 | 0.00E+00 | 0.00E+00C 0/ 208) | 0.00E+00C 0/ 52) | O6.00E+00¢ 0/ 52) | 0O
| | | 0.GOE+0D-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
I I | I | |
| 1-131 260 | 7.00E-02 | 0.00E+00¢ 0/ 208) | 0.00E+00C 0/ 52) | O0.00E+00¢ 0/ 52) | O
| | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
| I I I I . |
\ | cs-134 260 | 5.00E-02 | D0.00E+00C 0/ 208) | 0.00E+00¢ 0/ 52) | 0.00E+00¢( 0/ 52) | 0
| | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+0C |
I | I I | I
| cs-137 260 | 6.00E-02 | 0.00E+00¢ 0/ 208) | 0.00E+00¢C 0/ 52) | 0.00E+00¢ O/ 52) | O
/ | | | 0.00E+00-- 0.00E+00 I 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
I | | I I I
] | BALA-140 260 | 0.00E+00 | 0.00E+00( 0/ 208) | 0.00E+00¢ 0/ 52) | 0.00E+00¢ 0/ 52) | 0
L | | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | ©0.0DE+00-- 0.00E+00 |
n and range based upon detectable measurements only
Etion of detectable measurements at specified locations is indicated in parentheses, (Fraction) .
range indicates no detectable activity measurements
LLD is equal to 0, then LLD is not required by Selected Licensee Commitments
Lti = Greenville Water Intake
ation = 0ld Highway 183
tion 072 = Highway 130
tion 073 = Tamassee Dar Schoot
ation 074 = Keowee Key Resort
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i

Name of Facility : Oconee Nucleér Station Docket Number
Lo of Facility : Oconee County, S.C. Reporting Per
Ti t Generated : 25-JAN-1994 16:35:05 : Database NamT
e
I | o
Medium or | Type & Total | Lower | |
Pathway | Number of | Limit of | Locations | Name, D
Sampled | Analyses | Detection | Mean (Fraction) | Location
(Units) | - performed | (LLD) | Range | Code
DAD LEAF VEGET
C1/WET/KG)
L ocations MN-54 39 0.00E+00 0.00E+00¢ 0/ 26)
‘ 0.00E+00-- 0.00E+00
b C0-58 39 0.00E+00 0.00E+00¢C 0/ 26)
) 0.00E+00-- 0.00E+00
FE-59 39 | 0.00E+00 0.00E+00¢ 0/ 26)
[ B 0.00E+00-- 0.00E+00
VC0-60 39 0.00E+00 0.00E+00¢ = 0/ 26)
’ 0.00E+00-- 0.00E+00
. .
ZN-65 © 39 0.00E+00 0.00E+00¢ 07 26)

0.00E+00-- 0.00E+00

ZR-95 39 | 0.00E+00 | 0.00E+00¢ 0/ 26)
' 0.00E+00-- 0.00E+00

’ . .
, 1-131 39 60. 0.00E+00¢ 0/ 26)
0.00E+00-- 0.00E+00
" cs-134 39|  60. 0.00E+00( 0/ 26)
0.00E+00-- - 0.00E+00
L cs-137 39 80. 0.00E+00¢( O/ 26)
0.00E+00-- 0.00E+00
0.00E+00 | 0.00E+00( 0/ 26)

BALA-140 39
: 0.00E+00-- 0.00E+00

| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
. | | | 0.00E+00-- 0.00E+00 |
[/‘| | B |
| NB-95 39 | 0.00E+00 | O0.00E+00¢ 0/ 26) |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |

n and range based upon detectable measurements only

Environmental Radiclogical Monitoring Program Summary

: 50-269,270,287

Page :

iod : 1-JAN-1993 through 31-DEC-1993
: $DISK1: [USER.ASCIONS93.SAF; 1

| Location with Highest Mean
All Indicator ]--------J ------------------ .-

istance and Direction
Mean (Fraction)
Range

3

Control Locations
Mean (Fraction)
Range

| Non-

| Routine
| Report
| Meas.

0.00E+00¢ 0/ 13)
0.00E+00-- 0.00E+00

0.00E+00¢ 0/ 13)
0.00E+00-- 0.00E+00

0.00E+00C 0/ 13)
0.00E+00-- 0.00E+00

0.00E+00¢C 0/ 13)
0.00E+00-- 0.00E+00

0.00E+00¢C 0/ 13)
0.00E+00-- 0.00E+00

0.00E+00¢ 0/ 13)
0.00E+00-- 0.00E+00

0.00E+00( 0/ 13)
0.00E+00-- 0.00E+00

0.00E+00¢ 0/ 13)
0.00E+00-- 0.00E+00

0.00E+00¢C 0/ 13)
0.00E+00-- 0.00E+00

0.00E+00¢C 0/ 13)
0.00E+00-- 0.00E+00

0.00E+00¢C 0/ 13)
0.00E+00-- 0.00E+00

073 (9.2 Mi
13. (
13. --

0.00E+00¢(
0.00E+00--

0.00E+00¢
0.00E+00--

0.00E+00¢
0.00E+00- -

0.00E+00¢(
0.00E+00- -

0.00E+00(
0.00E+00- -

0.00E+00¢
0.00E+00- -

0.00E+00(
0.00E+00- -

0.00E+00¢(
0.00E+00- -

1.49E+02(
75. --

" 0.00E+00(
0.00E+00- -

NW)
17 13)
13.

0/ 13
0.00E+00

6/ 13)
0.00E+00

6/ 13)
0.00E+00

0/ 13)
0.00e+00

0/ 13)
0.00E+00

0/ 13)
0.00E+00

0/ 13)
0.00E+00

0/ 13)
0.00E+00

117 13)
2.19+02

0/ 13
0.00E+00

ktion of detectable measurements at specified location is indicated in parentheses, (Fraction)

o range indicates no detectable activity measurements

LLD is equal to 0, then LLD 'is not required by Selected Licensee Commitments

L

atio
ation 073 = Tamassee DAR School

;

Site Boundary _
Greenville Water Intake Road
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Name of Fa
Loc

Environmental Radiological Monitoring Program Summary

cility )
f Facility

: Oconee Nuclear Station
: Oconee County, S.C.
t Generated : 25-JAN-1994 16:35:05

Docket Number

1 50-269,270,287

Page :

Reporting Period : 1-JAN-1993 through 31-DEC-1993

Database Name

Medium or
Pathway
Sampled
(Units)

Lower

Limit of |

(LLD)

| Detection |

All Indicator
Locations
Mean (Fraction)
Range

Name, Di
Location
Code

NKING WATER
1/LITER)

ocations

|

| Type & Total |
|  Number of |
| Analyses

| Performed. |
| |
| |
| |
| ANAL1T-LL 39 |
| |
I |
| MN-54 39 |
| |
| l
| Co-58 39 |
| |
| |
| FE-59 39 |
| |
| I
l CO-60 39 |
| |
| l
| ZN-65 39 |
| |
| |
| NB-95 39 |
| I
I l
| Z2R-95 39 |
| |
| |
| 1-131 39 |
| |
| I
| Cs-134 39 |
| |
| |
| Ccs-137 39 |
| [
| |
| BALA-140 39 |
| |

1.0

15.

15.

30.

15.

30.

15.

15.

15.

15.

18.

0.00E+0G¢ 0/ 26)
0.00E+00-- 0.00E+00

0.00E+00C 0/ 26)
0.00E+00-- 0.00E+00

0.00E+00C 0/ 26)
0.00E+00-- 0.0DE+00

0.00E+00¢C 0/ 26)

0.00E+00-- 0.00E+00

0.00E+00¢C 0/ 26)
0.00e+00-- 0.00E+00

G.D0E+00¢C 0/ 26)
0.00E+00-- 0.00E+00

0.00E+00¢ 0/ 26)
0.00E+00-- 0.00E+00

0.00E+00¢ 0/ 26)
0.00e+00-- 0.00E+00

0.00E+00¢C 0/ 26)
0.00E+00-- 0.00E+00

0.00E+00¢C 0/ 26)
0.00E+00-- 0.00E+00

0.00E+00C 0/ " 26)
0.00E+00-- 0.00E+00

0.00E+00¢C 0/ 26)
0.00E+00-- 0.00E+00

1 and range based upon detectable measurements only

cti
> T
LD 1

ation 060 =
ation 064
ation 066 =

Y

Greenville Water Intake

Seneca, SC
Anderson, SC
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etectable measurements at specified location is indicated in paren
dicates no detectable activity measurements
ual to 0, then LLD is not required by Selected Licensee Commitments

Ltance and Direction
Mean (Fraction)
Range

0.00E+00¢
0.00E+00- -

0/ 13)
0.00E+00

0.00€+00¢
0.00E+00--

0/ 13)
0.00E+00

0.00E+00¢
0.00e+00--

0/ 13)
0.00E+00

0.00E+00¢(
0.00E+00--

0/ 13)
0.00E+00

0.00E+00¢
0.00E+00--

0/ 13
0.00E+00

0.00E+00¢
0.00E+00--

0/ 13
0.00E+00

0.00E+00¢(
0.00E+00--

0/ 13)
0.00E+00

0.00E+00¢(
0.00E+00- -

0/ 13)
0.00E+00

0.00E+00¢(
0.00E+00- -

0/ 13)
0.00E+00

0.00E+00¢
0.00E+00--

0/ 13)
0.00E+00

0.00E+00(¢ -
0.00E+00--

0/ 13
0.00E+00

0.00E+00¢(
0.00E+00--

0/ 13)
0.00E+00

theses, (Fraction)

: $DISK1: [USER.ASCIONS93.SAF; 1

Control Locations
Mean (Fraction)
Range

064 (6.7 Mi
0.00€E+00¢(
0.00E+00- -

SW)
0/ 13)
0.00E+00

0.00E+00¢(
0.00E+00--

0/ 13)
0.00E+00

0.00E+00¢
0.00E+00- -

0/ 13)
0.00E+00

0.00E+00(
0.00E+00- -

0/ 13)
0.00E+00

0.00E+00¢(
0.00E+00--

0/ 13)
0.00€E+00

0.00E+00(
0.00E+00--

0/ 13)
0.00E+00

0.00E+00¢(
0.00E+00--

0/ 13
0.00E+00

0.00E+00¢
0.00E+00- -

0/ 13)
0.00E+00

0.00E+00¢
0.00E+00--

0/ 13)
0.00€E+00

0.00E+00¢(
0.00E+00- -

0/ 13)
0.00E+00

0.00E+00¢
0.00E+00- -

0/ 13
0.00E+00

0.00E+00¢
0.00E+00--

0/ 13)
0.00E+00

4

| Non-

| Routine
| Report
| Meas.




Environmental Radiological Monitoring Program Summary

|

Name of Facility : Oconee Nuclear Station Docket Number

Loc f Facility : Oconee County, S$.C. Reporting Peri
Tim‘t Generated : 25-JAN-1994 16:35:05 Database Name
r | | | . | Locatic
Medium or | Type & Total | Lower | All Indicator  |---=------
Pathway | Number of | Limit of | Locations | Name, Di
Sampled |  Analyses | Detection |  Mean (Fraction) | Location
(Units) | Performed | (LLD) | Range | Code
NKING WATER | | | |
I/LITER) | | | |
| | | | 066 (19.0
ocations | BETA 39| 4.0 | 1.8 ¢ 20/26) |
' | | | 0.68  --4.0 |
| | | |
TRITIUM | | | |
I/LITER) | I | l
| | | |
ocations | H-3 15 | 2.00E+03 | 0.00E+00C 0/ 10) |
| | |

0.00E+00-- 0.00E+00 |

n and range based upon detectable measurements only
stion of detectable measurements at specified location is indicated in parer
£ range indicates no detectable activity measurements

LLD is equal to 0, then LLD is not required by Selected Licensee Commitments

tio Greenville Water Intake
ation = Seneca, SC
ation 066 = Anderson, SC

|

B-Page 105

Page : 5
1 50-269,270,287
od : 1-JAN-1993 through 31-DEC-1993
¢ $DISK1: [USER.ASCIONS93.SAF; 1
n with Highest Mean | | No. of
--------------------- | | Non-
stance and Direction | Control Locations | Routine
Mean (Fraction) | Mean (Fraction) | Report
Rénge | Range | Meas.
| |
| l
Mi SSE) | 064 (6.7 Mi SW) |
2.1 ¢ 1/ 13 | 1.9 ¢ 1/ 13) | 0
1.0 == 4.0 | 0.7 - 5.7
| l
| |
l |
| 064 (6.7 Mi sw) |
0.00E+00¢ 0/ 5) | 0.00E400¢ O/ 5) ] 0

0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |

theses, (Fraction)




Environmental Radiological Monitoring Program Summary

Docket Number
Reporting Per
Database Name

: Oconee Nuclear Station

Name of Facility

Loc f Facility : Oconee County, S.C.
Tim t Generated : 25-JAN-1994 16:35:05

: 50-269,270,287
od :

0.00E+00(
0.00E+00- -

0.00E+00¢(
0.00E+00--

0.00E+00¢(
0.00E+00--

0.00E+00¢(
0.00E+00- -

0.00E+00¢
0.00E+00- -

0.00E+00(
0.00E+00- -

0.00E+00¢
0.00E+00--

0.00E+00(
0.00E+00--
Mi ESE)

stance and Direction
Mean (Fraction)
Range

0/ &
0.00E+00

0/ &)
0.00E+00

0/ &
0.00E+00

0/ &)
0.00E+00

0/ &
0.00E+00

0o/ &
0.00E+00

0/ &
0.00E+00

0/ &
0.00E+00

0.00E+00-- 0.00E+00

| ) | 1 | Locati
Medium or | Type & Total | Lower | ALl Indicator  |--=~e----
: Pathway |  Number of | Limit of | Locations | Name, D
| Sampled |  Analyses | Detection |  Mean (Fraction) | Location
(Units) | Performed | (LLD) | Range | Code
I" | I | |
1 /WET /KG) | I | I
| | I I
kocations | MN-54 12 | 1.30E+02 | 0.00E+00¢ 0/ 8) |
. | | | 0.00E+00-- 0.00E+00 |
| I I |
| co-58 12 | 1.30E+02 | 0.00E+00( 0/ 8) |
I | | | 0.00E+00-- 0.00E+00 |
'I
| | N |
| FE-59 12 | 2.60E+02 | 0.00E+00¢C 0/ 8) |
% | | | 0.00E+00-- 0.00E+00 |
I I | I
| co-60 12 | 1.30E402 | O0.00E+00¢ 0/ 8) |
[ | [ | 0.00E+00-- 0.00E+00 |
I I | ' I
| 2n-65 12 | 2.60E+02 | 0.00E+00¢( 0/ 8) |
| | | ©.00E+00-- 0.00E+Q0 |
I I | | [
| NB-95 12 | 0.00E+00 | 0.00E+00¢ 0/ 8) |
| | | ©0.00E+00-- 0.0DE+00 |
l [ [ | |
| ZrR-95 12 | 0.00E+00 | O0.00E+00¢C 0/ 8) |
| | | 0.00E+00-- 0.00E+00 |
' I | ] |
. ] 1-13 12 | 0.00E+00 | 0.00E+00¢ O/ 8) |
| | | 0.00E+00-- 0.00E+00 |
| | | | 063 (0.8
I | cs-134 12 | 1.306+02 | 21. ¢ 1/ 8) |
| [ | 21.  -- a1 |
| | | ] ees
| cs-137 12 | 1.50E+02 | 1.06E+02( 8/ 8) |
: | | | 74, -- 1.36E+02 |
| | | o
| BALA-140 12 | 0.00E+00 | 0.00E+00¢ 0/ 8) |
I | | [

n and range based upon detectable measurements only

ltion of detectable measurements at specified location is indicated in pare
E range indicates no detectable activity measurements

LD is equal to 0, then LLD is not required by Selected Licensee Commitment

;
‘ti Greenville Water Intake

ation = Lake Hartwell - Highway 183 Bridge
ftion 067 = Highway 27 - Lawrence Ramsey Bridge

B-Page 106

21. (
21. -

17 &

21.
4 &)
-- 1.36E+02

1.10E+02(
74.

0.00E+00¢C 0/ 4)
0.00E+00-- 0.00E+00

ntheses, (Fraction)

S

Page :

1-JAN-1993 through 31-DEC-1993
: $DISK1: [USER.ASCIONS93.SAF; 1

Control Locations
Mean (Fraction)
Range

060 (2.6 Mi
0.00E+00¢
0.00E+00- -

0.00E+00¢
0.00€E+00- -

0.00E+00¢
0.00E+00--

0.00E+00¢(
0.00E+00- -

0.00E+00¢
0.00E+00- -

0.00E+00(
0.00E+00--

0.00E+00¢(
0.00E+00--

0.00E+00¢
0.00E+00--

NNE)
0/ &
0.00E+00

o/ 4
0.00E+00

6/ &
0.00E+00

0/ &
0.00E+00

0/ . &
0.00E+00

0/ &
0.00E+00

0/ &
0.00E+00

0/ &)
0.00E+00

0.00E+00¢ 0/ 4)
0.C0E+00-- 0.00E+00

31. « 2/ &
19. -- 42,
0.00E+00C 0/ 4)

0.00E+00-- 0.00E+00

6

| Routine
| Report
| Meas.




\ Environmental Radiological Monitoring Program Summary : Page : 7
I Name of Facility . : Oconee Nuclear Station Docket Numbeﬁ : 50-269,276,287
Lo of Facility : Oconee County, S.C. Reporting Period : 1-JAN-1993 through 31-DEC-1993
Ti t Generated : 25-JAN-1994 16:35:05 Database Name : $DISK1: [USER.ASC]JONS93.SAF; 1
I | | | | Location with Highest Mean | | No. of
Medium or | Type & Total | Lower | ALL Indicator — |=---=--oiomeeeoooieo | | Non-
Pathway |  Number of | Limit of | Locations | Name, Distance and Direction | Control Locations | Routine
Sampled | Analyses | Detection | Mean (Fraction) | Location Mean (Fraction) | Mean (Fraction) | Report
(Units) | Performed | (LLD) | Range | Code Range | Range | Meas.
K« I ! I | | I
CI/LITER) | | | | | |
. | | | | -] 066 (19.0 Mi SSE) |
tocations | MN-54 78 | 0.00E+00 | O0.00E+00¢ O/ 52) | 0.00E+00¢ 0/ 26) | O0.00E+Q0C O/ 26) | 0
| | | 0.00E+0D-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
I I I I I : I
| | co-58 78 | 0.00E+00 | O0.00E+00¢ 07 52) | 0.00E+00¢ 0/ 26) | 0.00E+00C O/ 26) | 0
, | [ | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
I [ | I I I
| FE-59 78 | 0.00E+00 | O0.00E+00¢ 0/ 52) | 0.00E+00¢ 0/ 26) | 0.00E+00¢ 0/ 26) | 0
l | | | 0.G0E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
| I I I I | I
| co-60 78 | 0.00E+00 | 0.00E+00¢ 0/ 52) | 0.00E+00¢ 0/ 26) | O0.00E+00C 0/ 26) | 0O
{ | | ' | ©0.G0E+00-- 0.00E+00 | 0.00E+00-~ 0.00E+00 | 0.00E+00-- 0.00E+00 |
| | | | o |
| ZN-65 78 | 0.00E+00 | 0.00E+00¢ 0/ 52) |_ 0.00E+00¢ 0/ 26) | 0.00E+00¢C 0/ 26) | 0
] | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
| I | | | | o
| NB-95 78 | 0.00E+00 | 0.00E+00¢( 0/ 52) | 0.00E+00C 0/ 26) | O.00E+00C 0/ 26) | O
| ] | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.0CE+00 | 0.00E+00-- 0.00E+00 ]
| I I | I I ‘ |
I | ZrR-95 78 | 0.00E+00 | 0.00E+00¢ 0/ 52) | 0.00E+00¢ O/ 26) | O0.00E+00¢ 0/ 26) | 0
| | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
| | I | | | |
I; | 1-131 78| 15, | 0.00E+00¢ 0/ 52) | 0.00E+00¢C 0/ 26) | O0.00E+00C 0/ 26) | 0
| | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.COE+00 | 0.00E+00-- 0.00E+00 |
|- | I I | I
' | LLI-131 78] 1.0 | 0.00E+00¢ 0/ 52) | 0.00E+00C 0/ 26) | O0.00E+00C 0/ 260 | ©
| | | 0.00E+00-- 0.00E+Q0 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
I I | | I I
[ | cs-134 78| 15, | 0.00E+00¢ 07 52) | 0.00E+00( 0/ 26) | O0.00E+00C 0O/ 26) | 0
: | | | 0.00E+0D-- 0.00E+00 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
I | I I I I
| cs-137 78 | 18. | 0.00E400¢ 0/ 52) | 0.00E+00¢ 0/ 26) | O0.00E+00( 0/ 26) | ]
I | | | 0.00E+00-- 0.00E+Q0 | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
I o | I I o
| BALA-140 78 | 15. | 0.00E+00¢ 0/ 52) | 0.00E+00C O/ 26) | O0.00E+00C 0/ 26) | O
] ] | | 0.00E+00-- 0.00E+00 | ‘0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00 |
n and range based upon detectable measurements only
tio) etectable measurements at specified location is indicated in parentheses, (Fraction)
[ r icates no detectable activity measurements
LLD 1 ual to 0, then LLD is not required by Selected Licensee Commitments
tion 066 = Garrison Dairy )
ation 069 = Orr Dairy
ation 071 = Clemson Dairy B-Page 107




Environmental Radiological Monitoring Program Summary

Name of Facility : Oconee Nuclear Station

Loc f Facility : Oconee County, S.C.
Ti t Generated : 25-JAN-1994 16:35:05
I

Docket Number;
Reporting Period : 1-JAN-1993 through 31-DEC-1993

Database Namﬁ : $DISK1: [USER.ASCIONS93.SAF;1

: 50-269,270,287 -

I I

Medium or | Type & Total | Lower | ALl Indicator  |=-=-=--c-qeeecemmcecenen ool

Pathway | Number of | Limit of | Locations | Name, Distance and Direction
Sampled |  Analyses | Detection |  Mean (Fraction) | Location  Mean (Fraction)
(Units) | Performed | (LLD) | Range | Ccode Range

IIMENT | | | |

1/DRY/KG) | | | |
| | | | 067 (4.2 Mi SSE)

‘ocations | MN-54 12 | 0.00E+00 | 82. « 17 8| 82. ( 1/ &)
| | | 8. -- 82. | 82. -- 82.
| | | | 063 (0.8 Mi ESE)

‘ | co-58 12 | O0.00E+00 | 82. « 27 8& | 82. ( 2/ &

( | | 49, . -- 1.14E402 | 49. -- 1.14E+02
| I I |
| FE-59 12 | 0.00E+00 | O0.00E+00¢C O/ 8) | 0.00E+00¢C 0/ 4)

. | | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00
| | I | 063
| co-60 12 | 0.00E+00 | 65. « 27 8& | 65. ( 2/ &)

: ’ | | | 57. -- T72. ] 57. -- 72,

| | | I |
| ZN-65 12 | 0.00E+00 | 0.00E+00¢( 0/ 8) | 0.00E+00¢ 0/ &)

| ‘ | | " | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00
| I | I

[ | NB-95 12 | 0.00E+00 | 0.00E+00( 0/ 8) | 0.00E+00¢C 0/ 4)
] | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00
I I I | :

I .| ZR-95 12 | 0.00E+00 | O0.GCE+DOC 0/ 8) | 0.00E+00¢ 0/ 4)
| | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00

' - | I |

{ | 1-131 12 | 0.00E+00 | 0.00E+00¢C O/ 8) | 0.00E+00¢ 0/ 4)
| | | 0.00E+00-- 0.00E+00 | 0.00E+00-- 0.00E+00
| I | | 063

I | cs-134 12| 1.50e+02 | 32. (¢ 3/ 8 | 2. ( 3/ &
| | | 22. -- 51, | 22. -- 51.
| I | | 063

[ | cs-137 12‘| 1.80E+02 | 1.11E+402¢ 7/ 8) | 1.36E+02¢ &4/ 4)
| | | 65. -- 1.72e+02 | 88. -- 1.72E+02
I | | . I
| BALA-140 12 | 0.00E+00 | 0.00E+00¢ 0/ 8) | 0.00E+00¢C 0/ &)

I | | | 0.00E+00-- 0.0DE+00 | 0.00E+00-- 0.00E+00

v and range based upon detectable measurements only

Ltion of detectable measurements at specified location is indicated in parentheses, (Fraction)

0 range indicates no dgtectable activity measurements

LD is equal to 0, then LLD is not required by Selected Licensee Commitments

’)

Ltic’ Lake Hartwell - Highway 183 Bridge

ation = Highway 27 - Lawrence Ramsey Bridge

ation 068 = High Falls County Park

} B-Page 108

Page : 8
| No. of
| Non-

Control Locations | Routine
Mean (Fraction) | Report

Range | Meas.
|
I
068 (2.0 Mi W) |

0.00E+00¢ 0/ 4) | 0
0.00E+00-- 0.00E+00 |
|

0.00E+00¢ 0/ 4) | 0
0.00E+00-- 0.00E+00 |
|

0.00E+00¢ 0/ 4) | 0
0.00E+00-~ 0.00E+00 |
|

0.00E+00C 0/ 4) | 0O
0.00E+00-- 0.00E+00 |
|

0.00E+00¢ 0/ 4) | 0
0.00E+00-- 0.00E+00 |
I

0.00E+00¢ 0/ 4) | 0
0.00€+00-- 0.00E+00 |
|

0.00E+00¢ O/ 4) | 0
0.00E+00-- 0.00E+00 |
: I

"0.00E+00¢ 0/ 4) | 0
0.00E+00-- 0.00E+00 |
|

0.00E+00¢ 0/ 4) | 0
0.00E+00-- 0.00E+00 |
I

6. ( 2/ & | 0
42.  -- 69. |
|

0.00E+00¢C O/ 4)| ©
I

0.00E+00-- 0.00E+00




Environmental Radiological Monitoring Program Summary

Name of Facility : Oconee Nuclear Station
Location of Facility : Oconee County, S.C.
Ti t Generated : 25-JAN-1994 16:35:05

Database Nam

|
| Medium or | Type & Total | Lower | ALl Indicator  |--------
Pathway | Number of | Limit of | Locations |
Sampled |  Analyses | Detection |  Mean (Fraction) | Locatio
(Units) | Performed - | (LLDY | Range | Code
RFACE WATER | | | |
'1/LITER) | | | |
| : | I I
.ocations’ | MN-54 26 | 15. | 0.00E+00¢ 0/ 13) |
| | | 0.00E+00-- 0.00E+00 |
I | I a
| co-58 26 | 15, | 0.00E+00¢ 0/ 13) |
| | | 0.00E+00-- 0.00E+00 |
: I l I I
| FE-59 26 | 30. | 0.00E+00¢ 0/ 13) |
| | | 0.00E+00-- 0.00E+00 |
| | I |
| co-60 26 | 5. | 0.00E+00¢ 0O/ 13) |
| | | 0.00E+00-- 0.00E+00 |
I I I | _ |
| | 2n-65 26 | 30. | 0.00E+00¢ 07 13) |
| | | ©0.00E+00-- 0.00E+00 |
| | I | -
| | NB-95 © 26 | 5. | 0.00E+00¢ 0/ 13) |
| | | ©0.00E+00-- 0.00E+00 |
| I | I
| ZR-95 26 | 15. | 0.00e+00C 0/ 13) |
I | ] | 0.GOE+00-- 0.00E+00 |
I I | I
, | 1-131 26 | 15, | 0.00E+00¢ 0/ 13) |
: | | | 0.00E+00-- 0.00E+00 |
I I I |
| cs-134 26 | 15. | 0.00E+00¢ 07 13) |
| | | 0.00E+00-- 0.00E+00 |
I | I |
| cs-137 26 | 18. | 0.00E+00¢ 07 13) |
| | | | ©0.00E+00-- 0.00E+00 |
, I | | : ' |
| BALA-140 26 | 15. | ©.00E+00¢ 0O/ 13) |
| | | 0.00E+00-- 0.00E+00 |
TRITIUM | [ I ‘ |
1/LITER) | [ | |
I I I I
beations | H-3 10 | 2.00E+03 | 8.62E+03¢ 5/ 5) |
' | | | 3.60E+03-- 1.28E+04 |

e based upon detectable measurements only
ot tectable measurements at specified locations
o range tndicates no detectable activity measurements
LD is equal to 0O, then LLD is not required by Selected
Ltion 062 =
ation 063 =

I

is indicated in pa
Licensee Commitmen

Lake Keowee/Hydro Intake

Lake Hartwell - Highway 183 Bridge B-Page 109

Docket Numbe[
Reporting Period : 1-JAN-1993 through 31-DEC-1993

e

n

'0.00E+00--

: 50-269,270,287

Page :

: $DISK1:[USER.ASC]ONS93.SAF;1

Name, Distance and Direction

Mean (Fraction)
Range

0.00E+00(
0.00E+00- -

0/ 13
0.00E+00

0.00E+00¢(
0.00E+00--

0/ 13)
0.00E+00

0.00E+00¢
0.00E+00--

0/ 13)
0.00E+00
0.00E+00¢C 0/ 13)
0.00E+00

0.00E+00¢
0.00e+00--

0/ 13)
0.00E+00

0.00E+00¢
0.00E+00- -

0/ 13)
0.00E+00

0.00E+00(
0.00E+00- -

0/ 13)
0.00E+00

0.00E+00¢
0.00E+00--

0/
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Environmental Radiological Monitoring Program Summary Page : 1
]
Na acility : Oconee Nuclear Station Docket Number : 50-269,270,287
Lo f Facility : Oconee County, S.C . Reporting Périod : 1-JAN-1993 through 31-DEC-1993
Time rt Generated : 25-JAN-1994 14:44:57 Database Name : $DISK1: [USER.ASCIONS93.SAF; 1
| | ) | | Location with Highest Mean | | No. of
Medium or | Type & Totat | Lower | All Indicator |-===nn- : ----------------------- | | Non-
Pathway | Number of | Limit of | Locations | Name, Distance and Direction | Control Locations | Routine
Sampled |  Analyses | Detection |  Mean (Fraction) | Location  Mean (Fraction) |  Mean (Fraction) | Report
(Units) | Performed | (LLD) | Range | Code| Range | Range | Meas.
RECT RAD-TLD | | | | | |
R/HOUR/hr) [ | | | | |
| [ | | 034 (0.2 Mi NW) | 058 (10.0 Mi WSW)
| MR/ZHOUR 160 | 0.00E+00 | 19. ¢ 1567 156) | 26. C 4/ &) | 2. ( & & ] 0
| | | 9.6 -- 29. | 21. -- 29, | 22. -- 26.
an and range based upon detectable measurements only
action of detectable measurements at specified locations is indicated in parentheses, (Fraction)
o range indicates no detectable activity measurements

LLD is equal to 0, then LLD is not required by Selected Licensee Commitments

cation 020 = Site Boundary Fence (0.1 Mi N) . Location 051 = Hwy 128; 1
cation 021 = Site Boundary Fence (0.3 Mi NNE) Location 052 =
%ation 022 = Site Boundary Fence (0.5 Mi NE) Location 053 =
cation 023 = Site Boundary Fence (0.9 Mi ENE) Location 054 =
catio = Site Boundary Fence (0.8 Mi E) Location 055 =
bati = Site Boundary Fence (0.4 Mi ESE) Location 056 =
ratio| = Site Boundary Fence (0.3 Mi SE) Location 057 =
zation 027 = Site Boundary Fence (0.4 Mi SSE) Location 058 = l
cation 028 = Site Boundary Fence (0.5 Mi §) Location 059 =
pation 029 = Site Boundary Fence (0.6 Mi SSW)
zation 030 = Site Boundary Fence (0.4 Mi SW)
cation 031 = Site Boﬁndary Fence (0.3 Mi WSW)
tation 032 = Site Boundary Fence (0.2 Mi WNW)
zation 033 = Site Boundary Fence (0.2 Mi WNW)
cation 034 = Site Boundary Fence (0.2 Mi NW)
cation 035 = Site Boundary Fence (0.2 Mi NNW)
sation 036 = Mile Creek Landing (4.0 Mi N)
ation 037 = Keowee Church, Hwy 327 (4.5 Mi NNE)
ation 038 = Durham cOnveniencé Mart, Junction Hwy 183 and 133 (4.0 Mi NE)
ation 039 = Hwy 133;71 Mi E of Hwy 183 and 133 junction (4.0 Mi ENE)
ation 040 = Microwave Tower, Six Mile (4.5 Mi E)
ation 041 = Junction Hwy 101 and 133;71.5 Mi S of Microwave Tower (4.0 Mi
ation 042 = Lawrence Chapel Church, Hwy 133 (5.0 Mi SE)
ation 043 = Hwy 291 at entrance to Issaqueena Park (4.0 Mi SSE)
ation 044 = Hwy 130 at Little River Dam (4.0 Mi S)
ation 045 = Terminus of Hwy 588 into Lake Keowee (5.0 Mi SSW)
ation 046 = Hwy 188 at Crooked Creek Bridge (4.5 Mi SH)
ation 047 = New Hope Church - Hwy 188 (4.0 Mi WSW)
ati = Junction Hwy 175 and 188;70.5 Mi N of Keowee School (4.0 Mi W)
at = Junction Hwy 201 and 92 (4.0 Mi WNW)-
ati = Stamp Creek Landing - End of Hwy 92 (4.0 Mi NW)
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Mi N of Hwy 130 (4.5 Mi NNW)

Duke Power Branch Office - Pickens, SC (12.0 Mi ENE)
Duke Power Branch Office - Liberty, SC (11.0 Mi E)
Post Office - Hwy 93 - Norris, SC (9.5 Mi ESE)
Clemson Meteorology Plot (9.5 Mi SSE)

Water Tower - Seneca, SC (8.4 Mi SSW)

Oconee Memorial Hospital - Seneca, SC (9.0 Mi SW)
Branch Ro?d Substation - Walhalla, SC (9.4 Mi WSW)

. Tamassee DAR School (9.2 Mi NW)

ESE)



APPENDIX C
SAMPLING DEVIATIONS AND UNAVAILABLE ANALYSES FOR 1993

I. SAMPLING DEVIATIONS -
The following deviations from sampling requirements occurred during 1993.

Air Particulate 060 3/30-4/06/93 3/30-4/06/93 Power was off about 16 hrs. Electrical storm. Reset breaker.
Discovered on 3/31/93. :

Air Radioiodines

074 9/14-9/21/93 9/14-9/19/93 Pover was off at collection. [Electrical storm. 4 ghan ed fuses and reset
reaker.
9/21-9/28/93 9/21-9/27/93 | Power was off at collection. Defective receptacle. Replaced and restarted.

Issued work request for
total rewiring.

072 10/19-10/26/93 10/19-10-19/93 | Power was off at collection Defective receptacle. Rerouted plug and restarted
(20.%hr run time). sampler. Issued work
request for total rewiring.

Surface Water 062 2/16-3/16/93 2/16-3/15/93 Sampler did not collect for Sampler shut down during Restarted sampler and
entire collection period. last 24 hours of checked operability.

: collection; probably due to
freezing temps.

10/26-11/23/93 11/23/93 Sampier did not collect for Breaker trifped . Collected grab sample to
entire collection period. approximately 2 days into |obtain sufficient volume.
sarpling perlod. Had breaker reset.
063 2/16-3/16/93 3/16/93 Sampler did not collect for Sampler lost power during [Reprogrammed sampler.
entire collection period. sampling period. Collected g;ab sample to
. obtain sufiicient volume,

9/28-10/26/93 9/28-10/26/93 | Sampler did not collect for Pump supglying vater to Lowered composite sampler
entire collection period. sagpler became 1noperable |off of bridge with cable so

due to low lake levels. that saapler could pull
Failure occurred close to |directly out of lake until
end of sampling period lake level increases.

based on amount composited.

II. UNAVAILABLE ANALYSES
: There were no Unavailable Analyses to be reported in 1993.

The majority of samples scheduled were successfully collected and analyzed. Of those sample types having deviations,
98.5% of the air samples, and 73.3% of the surface water samples were available without any deviations associated with
them.
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APPENDIX D
ANALYTICAL DEVIATIONS

ANALYTICAL DEVIATIONS

An analytical deviation occurred with 4th Euarter drinking water and
surface water tritium composites dated 31AUG to 23NOV93. The following
year end composite dated 23NOV to 21DEC93 was inadvertently added to the
4th quarter composites. However, review of the data shows no measurable
statistical effects to the 4th quarter datL. Modifications of lab

practices have been implemented to prevenJ further reoccurrences.

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

performed for 1993.
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*APPENDIX E
- RADIOLOGICAL ENVIRONMENTAL MONITORING

‘ ' . PROGRAM RESULTS

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

sample medium for 1993,
Appendix E is located separately from this report and is archived at Duke

Power Company's Environmental Center environmental data master file, located

at Huntersville, NC at the McGuire Nuclear Station site.
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