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1.0

VOGTLE ELECTRIC GENERATING PLANT
RADIOLOGICAL ENV IRONMENTAL SURVEILLANCE REPORT

INTRODUCTION

The objectives of the Radiological Environmental Monitoring
Program (REMP) are to ascertain the levels of radiation and
concentrations of radioactivity in the environs of the Alvin W.
Vogtle flectric Generating Plart (VEGP) and to assess any
radiological impact upon the environment due to plant operations.
A comparison between results obtained at control stations
(locations where radiological levels are not expected to be
significantly affected by plant operations) and at indicator
stations (locations where it is anticipated that radiological
levels are more likely to be affected by plant operations)
provides some basis for such an assessment. A comparison of the
results obtained during preoperation with those obtained during
operation provides a further basis for this assessment.

The preoperational stage of the REMP started in August of 1981
when initial collections of the samples were made. There was a
phase-in period of 2 few years before the preoperationa1 program
was fully implemented. The transition from the preoperationa\
stage to the operationa\ stage hinged about initial criticality
for Unit 1 which occurred on March 9, 1987.

The REMP activities for 1993 are reported herein. A1l dates in
this report are for 1993 unless otherwise indicated.The REMP was
conducted in accordance with Technical specifications (TS) Section
£.7.4.g and Offsite Dose Calculation Manual (ODCM) Section 3

On March &, 1992, VEGP proposed changes to their TS and ODCM in
order to implement Nuclear Regulatory Commission (NRC) Generic
Letter 89-01. These changes became effective on January 5, 1993
and were implemented within 30 days. The changes included the
relocation of the procedura\ details of the REMP from the 18 to
the ODCM while the programmatic controls remained in the TS
Although there were no essential changes in the REMP, there were
changes in the Section Numbers in both the TS and the ODCM and
there were some minor word changes in the text. The Section
Numbers of the TS and ODCM referenced throughout this report are
those which became of fective on January 5, 1993. On January 1,
1994, the ODCM was further amended and completely reorganized to
accommodate implementation of the new 10CFR20.
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A summary description of the REMP is provided in Section 2 of this
report; maps showing the sampling stations are keyed to 2 table
indicating the direction and distance of each station from a point
midway between the two reactors. An annual suymmary of the main
laboratory an 1ysis results obtained from the samples utilized for
environmenta\ monitoring s presented in Section 3. A discussion
of the results, including assessments of any radiological impacts
upon the environment and the results of the land use census and
the river survey, is provided in Section 4. The results of the
Interlaboratory Comparison Program are presented in Section 5
Conziusions are stated in Section 6
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2.0

SUMMARY DESCRIPTION

A summary description of the REMP is provided in Table 2-1. This
table portrays the program in the manner by which it is being
reqularly carried out. Table 2-1 is essentially a copy of ODCM
Table 3.1-1 which delineates the program’s requirements. Sampling
locations required by Table 2-1 are described in Table 2-2 and are
shown on maps in Figures 2-1 through 2-4. This description of the
sample locations closely follows the table and figures in ODCM
3.0.

In Footnote (1) of ODCM Table 3.1-1, it is stated that deviations
are permitted from the required sampling schedule if specimens are
unobtainable due to circumstances such as hazardous conditions,
seasonal unavailability, and malfunction of equipment. Any
deviations are accounted for in the discussions for each
particular sample type in Section 4.

A1l laboratory analyses were performed by Georgia Power Company’s
(GPC) Environmental Laboratory (EL) in Smyrna, Georgia. Since
1987, the EL has been accredited by the American Association of
Laboratory Accrediation (A2LA) for radiochemistry. The A2LA is a
nonprofit, nongovernmental, public service, membership society
dedicated to the formal recognition of competent laboratories and
related activities. Accreditation is based upon internationally
accepted criteria for laboratory competence.
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TABLE 2-1 (SHEET 1 OF 5)

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway Number of Representative Sampling and Type and Freguency
and/or Sample Samples and Sample Locations Collection Freguency of Anal sis
1. Direct Radiation Thirty nine routine monitoring Quarterly Gamma dose quarterly

stations with two or more
dosimeters placed as follows:

An inner ring of stations, one
in each meteorological sector
in the general area of the site

boundary;

An outer ring of stations, one
in each meteorological sector
in the 6 mile range from the
site: and

(4

Special interest areas, such as
population centers, nearby
recreation areas, schools and
control stations.
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Exposure Pathway

and/or §amp|g

2. Airborne

Radioiodine and
Particulates

3. Waterborne

a. Surface (3)

TABLE 2-1 (SHEET 2 OF 5)

Number of Representative

Samplgs and §amglg Locations

Samples from seven locations:

Five locations close to the
site boundary in different
sectors;

A community having the highest

calculated annual average
groundlevel D/Q: and

A control location in the

vicinity of a population center
at a distance of about 14 miles.

One sample upriver

Two samples downriver

Sampling and
Collection Frequency

Continuous sampler
operation with sample
collection weekly, or
more frequently if
required by dust
loading

Composite sample over
one month period (4)

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Type and Freguency
i

Radioicdine canister:
1-131 analysis weekly

Particulate sampler:
Gross beta analysis (1)
following filter change
and gamma isotopic
analysis (2) of composite
(by lecation) quarterly

Gamma isotopic analysis (2)
monthly. Composite for
tritium analysis quarterly



Exposure Pathway

__and/or Sample
b. Drinking

v-2

c. Sediment from
Shoreline

4. Ingestion

a. Milk

TABLE 2-1 (SHEET 3 OF 5)

Number of Representative
Samples and Sample Locations

Two samples at each of the two
nearest water treatment plants
that could be affected by
plant discharges

Two samples at a control
focation

One sample from downriver area
with existing or potential
recreational value

One sample from upriver area
with existing or potential
recreational value

Two samples from milking
animals (6) at control
locations at a distance of
about 10 miles or more

Sampling and
Collection Frequency

Composite sample of
river water near the
intake of each water
treatment plani over
two week period (4)
when 1-131 analysis
is required to be
performed on each
sample; monthly
composite otherwise;
and grab sample cf
finished water at
each water treatment
plant every two weeks
or monthly, as
appropriate.

Semiannually

Biweekly

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Type and Frequency
of Analysis

1-131 analysis on each sample
when the dose calculated for
the consumption of the water
is greater than 1 mrem per
year (5). Composite for
gross beta and gamma isotopic
analysis (2) on raw water
monthly. Gross beta, gamma
isotopic and I-131 analyses
on grab sample of finished
water monthly. Composite for
tritium analysis on raw and
finished water quarterly.

Gamma isotopic analysis (2)
semiannually

Gamma isotopic analysis (2,7)
biweekly
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Exposure Pathway

and/or Sample
b. Fish

c. Grass or
Leafy
Vegetation

TABLE 2-1 (SHEET 4 OF 5)

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Number of Representative
Samples and Sample Locatjons

At least one sample of any
commercially or recreationally
important species in vicinity
of plant discharge area

At least one sample of any
commercially or recreationally
important species in an area
not influenced by plant
discharges

At least one sample of any
anadromous species in vicinity
of plant discharge

One sample from two onsite
locations near the site
boundary in different sectors

One sample from a control
location at a distance of about
17 miles

Sampling and
Collection Frequency

Semiannully

During spring
spawning season

Monthly during
growing season

Type and Frequency
of Analysis

Gamma isotopic analysis (2)
on edible portions
semiannually

Gamma isotopic analysis (2)
on edible portions annually

Gamma isotopic analysis (2,7)
monthly



(1)

(2)

(3)

(4)

(6)

(7)

TABLE 2-1 (SHEET 5 OF §)

SUMMARY DESCRIPTION OF
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

TABLE NOTATIONS

Airborne particulate sample filters shall be analyzed for
gross beta radioactivity 24 hours or more after sampling to
allow for radon and thoron daughter decay. If gross beta
activity in air particulate samples is greater than 10 times
the yearly mean of control samples, gamma isotopic aralysis
shall be performed on the individual samples.

Gamma isotopic analysis means the identification and
quantification of gamma-emitting radionuclides that may be
attributable to the effluents from the facility.

The upriver sanp ¢ s taken at a distance beyond significant
influence of the discharge. The downriver samples are taken
in areas beyond and near the mixing zone.

Composite sample aliquots shall be collected at time
intervals that are very short (e.g., houriy) relative to the

compositing period (e.g., monthly) to assure obtaining a
representative sample.

The dose shall be calculated for the maximum organ and age

group, using the methodology and parameters in the Offsite
Dose Calculation Manual (ODCM) .

A milking animal is a cow or goat producing milk for human
consumption.

If gamma isotopic analysis is not sens:*ive enough to meet
the Lower Limit of Detection (LLD) for 1-131, a separate
analysis for I-131 may be performed.
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RADIOLOGICAL ENVIRONMENTAL SAMPLING LOCATIONS

TABLE 2-2 (SHEET 1 OF 3)

Station Station Descriptive Direction Distance
Number Type (1) Location (2)

1 I Hancock Landing Road N 1.4
2 I ?jver Bank NNE 0.8
3 I Discharge Area NE 2.6
3 I River Bank NE 0.7
4 1 River Bank ENE 0.8
5 I River Bank £ 1.0
6 I Plant Wilson ESE 1.1
7 [ Simulator Building SE 1.7
8 I River Road SSE 1.1
9 i River Road S 1.4
10 I Meteorological Tower  55W 0.9
10 I River Road SSW 1.1
11 [ River Road SW 8
12 I River Road WSW 1.2
13 I River Road W 1.3
14 I River Road WNW 1.8
15 I Hancock Landing Road NW 1.5
16 I Hancock Landing Road  NNW 1.4
17 0 Savannah River Site

(SRS), River Road N 5.4
1d 0 SRS, D Area NNE 5.0
19 0 SRS, Road A.13 NE 4.6
20 0 SRS, Road A.13.1 ENE 4.8
21 0 SRS, Road A.17 £ 5.3
22 0 River Bank ESE 8.2
23 0 River Road SE 4.6
24 0 Chance Road SSE 4.9
25 0 Chance Rcad near

Highway 23 S 5.2
26 0 Highway 23 and

Ebenezer Church Road  SSW 4.6
27 0 Highway 23 opposite

Boll Weevil Road SW 4.7
28 0 Thomas Road WSW 5.0
29 0 Claxton-Lively Road W 9.1
30 0 Nathaniel Howard Road WNW 5.0
31 0 River Road at

Allen’s Chapel Fork NW 5.0
32 0 River Bank NNW 4.7
33 0 Hunting Cabin SE 3.3
35 0 Girard SSE 6.6
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TABLE 2-2 (SHEET 2 OF

RADIOLOGICAL ENVIRONMENTAL SAMPLING

\ 2 : \ o A T ——
Station Descriptive Direction . Sample

ype |
Ype

_location ___(2)

AD
DV

GPC Waynesboro Op HqQ  WSW
Waynesboro Substation WSW
Employee’s Rec Area SW
Oak Grove Church SE
McBean Cemetery NW
Augusta Water
Treatment Plant NNW
Savannah River N
Sav River (RM 151.2) NNE
M 150.4) ENE
Sav River (RM 9.9) ESE
Savannah River ESE
Beaufort-Jasper County
Water Treatment Plant,
Beaufort, SC SE
Cherokee Hill Water
Treatment Plant,
Port Wentworth, GA SSE
W. C. Dixon Dairy SE
Boyceland Dairy W

e~ N

n

v

D
D

d L~ O

o
Lo & o B
—

B B W W
(AS I SR,

o

]
T
1

D
%
2dV Kiver (K
R

POV OO LD O

%
L

ned from a point midway between the




TABLE 2-2 (SHEET 3 OF 3)
RADIOLOGICAL ENVIRONMENTAL MONITORING LOCATIONS

TABLE NOTATIONS (CONTINUED)

(4)

()

(6)

(7)

(8)

The intake for the Augusta Water Treatment Plant is located on the
Augusta Canal. The entrance to the canal is at River Mile (RM) 207
on t'e Savannah River. The canal effectively parallels the river.
The intake to the pumping station is about 4 miles down the canal and
only a tenth of a mile from the river (across land).

A 5 mile stretch of the river is generally needed to obtain adequate
fish samples. Samples are normally gathered between RM 153 and 158

for upriver collections and between RM 144 and 149.4 for downriver
collections.

Sediment is collected at locations with existing or potential
recreational value. Because high water, shifting of the river
bottom, or other reasons could cause a suitable location for sediment
collections to become unavailable or unsuitable, a stretch of the
river between RM 148.5 and 150.5 was designated for downriver
collections while a stretch between RM 153 and 154 was designated for
upriver collections. In practice, collections are normally made at

RM 150.2 for downriver collections and RM 153.3 for upriver
collections.

The intake for the Beaufort-Jasper County Water Treatment Plant is
located at the end of a canal which begins at RM 39.3 on the Savannah
River. This intake is about 16 mi.es by line of sight down the canal
from its beginning on the Savannah River.

The intake for the Cherokee Hill Water Treatment Plant is located on
Abercorn Creek which is about one and a quarter creek miles from its
mouth on the Savannah River at RM 29.
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FIGURE 2-1 TERRESTRIAL STATIONS NEAR SITE BOUNDARY
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FIGURE 2-2 TERRESTRIAL AND AQUATIC STATIONS WITHIN SIX MILES
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3.0

RESULTS SUMMARY

In accordance with ODCM 6.1, summarized and tabulated results for
all of the regular samples collected for the year at the
designated indicator and control stations are presented in Table
3-1 in a format similar to that found in Table 3 of the Nuclear
Regulatory Commission (NRC) Radiological Assessment Branch
Technical Position, Revision 1, November 1979. Results for
samples collected at locations other than indicator or control

stations or in addition to those stipulated by Table 2-1 are
discussed in Section 4.

Naturally occurring radionuclides which are not found in the
plant’s effluent releases are not required to be reported. Be-7
which occurs abundantly in nature is also produced in the
reactors. Miniscule quantities are found in the liquid releases.
No other naturally occurring radionuclides have been found in the
plant’s effluent releases. Hence, the radionuclides of interest
for the samples monitoring 1iquid releases (river water, drinking
water, fish and river shoreline sediment) are man-made

radionuclides plus Be-7, while only man-made radionuclides are of
interest for the other samples.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
Vogtle Electric Generating Plant, Docket Nos.

TABLE 3-1 (SHEET 1 OF 10)

SUMMARY FOR 1993
50-424 and 50-425

Burke County, Georgia

Indicator Location with Highest Control
Medium or Type and Lower Limit Locations Annual Mean Locations  Number of
Pathway Sampled Total Number of Mean (b) Name Mean (b) Mean (b) Reportable
(Unit of of Analyses Detection (a) Range Distance & Range Range Occurrences
Measurement ) Performed (LLD) (Fraction) Direction (Fraction) (Fraction)
Airborne Gross Beta 10 21.2 No. 3 21.5 21.4 0
Particulates 312 3-34 Discharge 7-33 6-33
(fCi/m3) (260/260) 0.6 miles (52/52) (52/52)
NE
Gamma Isotopic
28
Cs-134 50 NDM (c) NDM NDM 0
Cs-137 60 NDM NOM NCM 0
Airborne [-131 70 NDM NDM NDM 0
Radioiodine 312
(fCi/m3)
Direct Gamma Dose NA (d) i2.4 No. 36 14.8 12.4 0
Radiation 79 7-18 GPC Op Hg 14-16 11-16
(mR/S1 days) (63/63) 13.9 miles (4/4) (16/16)

WSW
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TABLE 3-1 (SHEET 2 OF 10)
RADIOLOGICAL ENVORONMENTAL MONITORING PROGRAM SUMMARY FOR 1993

Vogtle Electric Generating Plant, Docket Nos. 50-424 and 50-425
Burke County, Georgia

Indicator Location with Highest Control

Medium or Type and Lower Limit Locations Annual Mean Locations  Numter of
Pathway Sampled Total Number of Mean (b) Name Mean (b) Mean (b) Reportable
(Unit of of Analyses Detection (a} Range Distance & Range Range Occurrences
Measurement } Performed {LLD) (Fraction) Direction (Fraction) (Fraction)
Milk Gamma Isotopic
(pCi/1) 54
Cs-134 15 NA NDM NDM 0
Cs-137 18 NA NDM NDM 0
Ba- 140 60 NA NDM NDM 0
lL.a-140 15 NA NDM NOM 0
1-131 1 NA NDM NDM 0
54
Vegetation Gamma Isotepic
{pCi/kg wet) 36
[-131 60 NOM NDM NDM 0
Cs-134 60 NOM NDM NDM 0
Cs-137 80 46.4 No. 7 49.0 34.1 0
29-94 Simulator 29-94 34-34
(8/24) 1.7 miles (5/12) (1/12)

SE
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
Vogtle Electric Generating Plant, Docket Nos.

TABLE 3-1 (SHEET 3 OF 19)

Burke County, Georgia

SUMMARY FOR 1993
50-424 and 50-425

Indicator Lecation with Highest Control
Medium or Type and Lower Limit Locations Annual Mean (b) Locations  Number of
Pathway Sampled Total Number of Mean (b) Name Mean (b) Mean (b) Reportable
(Unit of of Analyses Detection (a) Range Distance & Range Range Occurrences
Measurement ) Performed {LLD) (Fraction) Direction (Fraction) (Fraction)
River Water Gamma Isotopic
(pCi/1) 24
Be-7 124 (e) NDM NDM NDM 0
Mn-54 15 NDM NDM NDM 0
Fe-59 30 NOM NDM NDM 0
Co-58 15 NOM NDM NDM 0
Co-60 15 NDM NDM NDM 0
Zn-65 30 NDM NOM NDM 0
Ir-95 30 NDM NDM NOM 0
Nb-95 15 NDM NOM NOM 0
I-131 15 NDM NDM NDM 0
Cs-134 15 NDM NOM NDM 0
Cs-137 19 NDM NDM NOM
Ba-140 60 NDM NDM NDM e
La-140 15 NDM NDM NDM 0



TABLE 3-1 (SHEET 4 OF 10}

SUMMARY FOR 1963

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
50-424 and 50-425

Vogtle Electric Generating Plant, Docket Nos.
Burke County, Georgia

S-¢

Indicator Location with Highest Controil
Medium or Type and Lower Limit Locations Annual Mean Locations  Number of
Pathway Sampled Total Number of Mean (b) Name Mean (b} Mean (b) Reportable
(Unit of of Analyses Detection (a) Range Distance & Range Range Occurrences
Measurement ) Performed (LLD}) (Fraction) Direction {Fraction) (Fraction}
Tritium 3000 712 No. 83 712 238 0
8 158-1410 Downriver 158-1410 213-263
(4/4) 0.4 miles (4/4) (2/4)
Water Near Gross Beta 4 317 No. 88 3.18 2.83 0
Intakes to 36 1.4-5.6 Port Went 1.6-5.5 1.2-5.1
Water {24/24) Downriver (12/12) (11/712)
Treatment 122 miles
Plants
{pCi/1) Gamma Isotopic
36
Be-7 124 {(e) NDM NOM NDM 0
Mn-54 15 NDM NOM NOM 0
Fe-59 30 NDM NDM NDM 0
Co-58 15 NDM NDM NDM 0
Co-60 15 NDM NOM NOM 0
In-65 30 NDM NDM NDM 0
Ir-95 30 NOM NDM NDM 0
I-131 (f) 15 NDM NDM NDM 0
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TABLE 3-1 (SHEET 5 OF 10)
<ADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY FOR 1993

Vogtle Electric Generating Plant, Docket Nos. 50-424 and 50-425
Burke County, Georgia

Indicator Location with Highest Control

Medium or Type and Lower Limit Locations Annual Mean locations  Number of
Pathway Sampled Total Number of Mean (b) Name Mean (b) Mean (b) Reportable
(Unit of of A~alyses Detection {(a) PRange Distance & Range Range Occurrences
Measurement) Performed (LLD) (Fraction) Direction (Fraction) (Fraction)
Cs-134 15 NDM NDM NDM 0
Cs-137 18 NOM NOM NOM 0
Ba-140 60 NDM NOM NDM 0
La-140 15 NDM NOM NOM 0
Tritium 3000 955 No. 87 9638 NDM 0
12 532-1170 Beaufort 575-1170
{7/8) Downriver (3/4)
112 miles
Finished Water Gress Beta B 2.23 No. 80 2.30 2.30 0
at Water 36 0.8-4.7 Augusta 1.4-5.4 1.4-5.4
Treatment 124/24) Upriver (11/12) (11/12)
Plants 56 miles
(pCi/1)
Gamma Isotopic
36
Be-7 124 (e) NDM NOM NDM 0
Mn-54 15 NDM NDM NDM 0

Fe-59 30 NDM NOM NOM 0
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TABLE 3-1 (SHEET 6 OF 10)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SIMMARY FOR 1993

Vogtle Electric Generating Plant, Docket Nos. 50-424 and 50-425
Burke County, Georgia

Indicator Location with Highest Control

Medium or Type and Lower Limit tocations Annual Mean Locations Number of
Pathway Sampled Total Number of Mean (b) Name Mean (b) Mean (b) Reportable
(Unit of of Analyses Detection (a) Range Distance & Range Range Occurrences
Measurement ) Performed {LLD) (Fraction) Direction (Fraction) (Fraction)
Co-58 15 NDM NDM NDM 0
Co-60 15 NDM NDM NDM 0
In-65 30 NDM NDM NDM 0
r-95 30 NDM NDM NDM 0
Nb-95 15 NOM NDM NOM 0
Cs-134 15 NDM DM NDM 0
Cs-137 18 NDM NDM NOM 0
Ba- 149 60 NDM NDM NOM 0
La-140 15 NDM NDM NDM 0
[-131 1 NDM NDM NDM 0
36
Tritium 2000 993 No. 88 1011 NDM 0
12 589-1320 Port Went 589-1320
(7/8) Downriver (4/4)

122 miles



TABLE 3-1 {SHEET 7 OF 10)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY FOR 1993
Vogtle Electric Generating Plant, Docket Nos. 50-424 and 50-425
Burke County, Georgia

Indicator Location with Highest Control

Medium or Type and Lower Limit Locations Annual Mean Locations Number of
Pathway Sampled Total Number of Mean (b) Name Mean (b) Mean (b) Reportable
(Unit of of Analyses Detection (a) Range Distance & Range Range Occurrences
Measurement } Performed {(LLD) (Fraction) Direction (Fraccion) (Fraction)
Anadromous Gamma Isotopic
Fish 1
(pCi/kg wet) Be-7 655 (e)
Mn-54 130
Fe-59 260
Co-58 130
Co-60 130
In-65 260 NDM NDM NDM 0
Cs-134 130 NDM NDM NDM

Cs-137 150 NDM NDM NDM 0
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TABLE 3-1 (SHEET 8 OF 10)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM FOR 1993

Vogtle Electric Generating Plant, Docket Nos. 50-424 and 50-425
Burke County, Georgia

Indicator Location with Highest Control

Medium or Type and Lower Limit Locations Annual Mean Locations Number of

Pathway Sampled Total Number of Mean (b) Name Mean (b) Mean (b) Reportable

(Unt of of Analyses Detection (a) Range Distance & Range Range Occurrences

Measurement) Performed (LLD} (Fraction) Direction (Fraction) (Fraction)

fish Gamma Isotopic

{(pCi/kg wet) 8
Be-7 655 (e) NDM NDOM NOM 0
Mn-54 130 NDM NDM NDM 0
Fe-59 260 NDM NDM NDM 0
Co-58 130 NDM NDM NDM 0
Co-60 130 NOM NDM NDM 0
In-65 260 NDM NOM NDM 0
Cs-134 130 NDM NDM NOM 0
Cs-137 150 360.3 No.85 360.3 84.2 0

36-1050 Downriver 36-1050 38-146

(4/4) 4.1 miles (4/4) (4/4)
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TABLE 3-1 (SHEET 9-10)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY FOR 1993
Vogtle Electric Generating Plant, Docket Nos. 50-424 and 50-425
Burke County, Georgia

Indicator Location with Highest Control

Medium or Type and Lower Limit Locations Annual Mean Locations  Number of
Pathway Sampled Total Number of Mean (b) Name Mean (b) Mean (b) Reportable
(Unit of of Analyses Detection (a) Range Distance & Range Range Occurrences
Measurement) Performed (LLD} (Fraction) Direction  (Fraction) (Fraction)
Sediment Gamma Isotopic
{(pCi/kg dry) B
Be-7 655 (e) 711 No. 81 902 902 0
500-921 Upriver 883-921 883-921
(2/2) 2.5 miles (2/2) (2/2)
Co-60 70 (e) 65.9 No. 83 65.9 NDM 0
43-89 Downriver 43-89
(2/2) 0.6 miles (2/2)
Cs-134 150 NDM NDM NDM 0
Cs-137 180 345 No. 83 345 115 0
277-413 Downriver 277-413 106-123

(2/2) 0.6 miles (2/2) (2/2)



TABLE 3-1 (SHEET 10 OF 10)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM SUMMARY FOR 1993
Vogtle Electric Generating Plant, Docket Nos. 50-424 and 50-425
Burke County, Georgia

NOTATIONS

a. The LLD is defincd by Notation 3 of ODCM Table 3.1-3. Except
as noted otherwise, the values listed in this column are the
detection capabilities required by that table. In practice,
the LLDs attained were generally much Tower than the values
listed. Any attained LLDs greater than the values listed in
ODCM Table 3.1-3 are discussed in Section 4.

b. Mean and range are based upon detectable measurements only.
The fraction of all measurements at specified locations which
was detectable is placed in parenthesis.

¢. No Detectable Measurement(s).

d. Not Applicable.

e. The EL has determined that this value may be routinely
attained under normal conditions. No value is provided in
ODCM Table 3.1-3. Sample size, background count rate or
chemical yield might make the Minimum Detectable Activity
(MDA), an "a posteriori" or after the fact result, greater
than the required LLD.

f. Item 3b of ODCM Table 3.1-1 implies that an [-131 analysis is
not required tu be performed on these samples when the dose

calculated from the consumption of water is less then 1 mrem
per year.



4.0

DISSCUSSION OF RESULTS

An interpretation and evaluation, as appropriate, of the
laboratory results for each type sample are included in this
section. Relevant comparisons were made between the difference in
average values for indicator and control stations and the
calculated Minimum Detectable Difference (MDD) between these two
groups at the 99 percent Confidence Level (CL). The MOD was
determined using the standard Student’s t-test. A difference in
the average values which was less than the MDD was considered to
be statistically indiscernable.

Pertinent results were also compared with past results including
preoperation. The results were examined to perceive any trends.
To provide perspective, a result might also be compared with its
Lower Limit of Detection (LLD) or Reporting Level (RL) which are
nominally provided by ODCM Tables 3.1-3 and 3.1-2, respectively.
Attempts were made to explain any RLs or other high radiological
levels found in the samples. Ouring the year there were no
failures in the laboratory analyses of any of the samples in
attaining the LLDs required by ODCM Table 3.1-3.

Unless otherwise indicated, any reference made in this section to
the results of a previous period are results which have been
purged of any obvious extraneous short term impacts. During
preoperation, these included the nuclear weapons test in the fall
of 1980 (apparently the last in a series of atmospheric tests
conducted on mainland China over a 9 year period), abnormal
releases from the Savannah River Site (SRS), and the Chernobyl
incident in the spring of 1986. After operation commenced, short
term impacts included abnormal releases from SRS during 1987 and
1991. Unless otherwise indicated, any references to 1987 will be
to the operations portion of 1987.

A1l results were tested for conformance to Chauvenet’s Criterionl
to flag any values which might differ from the others in its set
by a relatively large amount. Identified outliers were
investigated to determine reasons for deviation from the norm. If
due to an equipment malfunction or other valid physical reason,
the inomalous result was deemed non-representative and excluded
from the data set. No datum was excluded for failing Chauvenet’s
Criterion only. Any exclusions are discussed in this section
under the appropriate sample type.

. G. D. Chase and J. L. Rabinowetz, Principles of Radioisotope

Methodology, (Burgess Publishing Company, 1962), pp 87-90.
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The annual land use census as required by ODCM 3.1.2 was conducted
on April 28. (he locations of the nearest permanent resir = .e,
milk animal, and garden of gre. .er than 500 square feet r .ucing
broad leaf vegetation in each oi the 16 meteorological sectors
found within a distance of 5 miles are tabulated in Table 4-1.
Land within SRS was excluded from the census.

ODCM 3.1.2.1 requires a new controlling receptor for ODCM 2.5.3
if the land use census identifies a location that yields a greater
calculated dose or dose commitment. An analysis of the survey's
results showed that there was none.

ODCM 3.1.2.1 also requires that whenever the land use survey
identifies a location which would yield a thyroid dose (via the
same ingestion pathway) 20 percent greater than that from a
current indicator station, the new location must become a REMP

station (if samples are available). No milk animals or vegetable
gardens were found in the land use census.

The results of the annual survey conducted downstream of the plant

to determine whether water from the Savannah River is being used
for drinking or irrigation purposes are presented in Section 4.5.
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TABLE 4-1
LAND USE SURVEY RESULTS

Distance in Miles to Nearest Location in Each Sector
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4.1

Airborne

As indicated by Tables 2-1 and -2, airborne particulates and
airborne radioiodine were collected at 5 indicator stations (Nos.
3, 7, 10, 12 and 16) which encircle the site and are on the site
periphery, at a nearby community station (No. 35), and at a
control station (No. 36) which is about 14 miles from the plant.
At these locations air was continuously drawn in sequence through
a Gelman Type A/E glass fiber filter and a SAI CP-200 charcoal
canister in sequence to retain airborne particulates and to adsorb
airborne radioiodine, respectively.

The filters and canisters were collected weekly. Each of the air
particulate filters was counted for gross beta activity. A gamma
isotopic analysis was performed quarterly on a composite of the
air particulate filters for each station. Each charcoal canister
was analyzed for 1-131 by gamma spectroscopy.

There was one failure during 1993 to obtain an acceptable air
particulate sample. There were 3 such failures during 1992, 2 in
1991, 3 in 1990 and 6 in 1989. In addition, on three occasions
during 1993, a station was not operating for an extended period
due to mechanical failures; however, the sample results in each of
these cases were deemed to be acceptable since the results for the

gross beta analysis were found to conform with Chauvenet’s
Criterion.

A hole was found in the air particulate filter for the March 16
collection at Station 35. The hole was caused by a wire
protruding from the screen in the charcoal cartridge. The gross
beta analysis result was deemed unacceptable since it failed
Chauvenet’s Criterion. The appropriate personnel were instructed
to take care in assembling the filters and cartridges to prevent
such an occurrence in the future.

For the March 23 collection at Station 7, the power was off 90.2
hours. The ground wire had come in contact with the power line to
the motor causing the fuse to blow. A new ground wire was

installed well away from the power line to preclude a
reoccurrence.

The air pump was not running at Station 12 when the field team
arrived on July 27; it had been off for 27 hours. The failure was
thought to be due to a faulty outlet as the pump ran when plugged
into a second outlet. The pump was not running again when the
field team arrived one week later on August 3; it had run for only
23.6 hours. A new pump was installed.
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As seen in Table 3-1, the average weekly beta_activity during the
year for the indicator stations was 0.2 fCi/m3 less than that for
the control station. However, this difference was not
discernable, since it was less than the MDD, calculated as 1.9
fCi/m3. During the 6 year period from 1987 through 1992, the
average weekly activity for the year at the indicator stations
randomly varied from 1.0 £Ci/m3 greater than to 0.6 fCi/m? less
than that for *he control station. The average weekly activity
for the indicator stations over this entire € year period was
nearly 0.2 fCi/m3 greater than that for the control station. The
overall average weekly activity for the indicator staticns during
preoperation was 0.8 fCi/m3 greater than that for the control
station.

The average weekly gross beta activity in units of fCi/m3 for the
indicator, control and community stations during 1993 are compared
with those during the previous years of operation, with the entire
precperation period (which began in September 1991 for the air
monitoring stations) and with the range of annual averages during
preoperation.

Perio Indicator Control Community
1993 21.2 21.4 20.3
1992 18.7 19.3 18.0
1991 19.3 19.2 18.6
1990 19.6 19.4 18.8
1989 19.1 18.2 18.8
1988 24.7 23.7 22.8
1987 23.0 23.5 22.3
Precn Overall 22.9 ge-1 21.9
Preop Range 18.1-28.1 18.3-26.5 18.3-26.5

The average weekly readings for 1993 are seen to be within the

range of values found previously. No trends were recognized in
these data.

No positive results for man-made radionuciides were found during
1993 from the gamma isotopic analysis of the quarterly composites
of the air particulate filters. During 1987, Cs-137 was found in
one indicator . 'mposite at a level of 1.7 fCi/m3. During
preoperation, Cs-137 wis found in an eighth of the indicator
composites and a seventh of _the control composites with average
levels of 1.7 and 1.0 fCi/m3, respectively; the required LLD is 60
fCi/m3. Also, during preoperation, Cs-134 was found in about 8
percent of the indicator composites;_the avererage level was 1.2
fCi/m3; the required LLD is 50 fCi/m3.
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1-131 was not detected in any samples during 1993. There were no
positive results during previous years of operation. During
preoperation, positive results were obtained only dgring the
Chernobyl incident when levels as high as 182 fCi/m® were
obtained. The maximum allowed LLD is 70 fCi/m3; however, the

LLD generally attained is about a fifth of this value. The RL for

airborne 1-131 is 900 fCi/m3.
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4.2

Direct Radiation

Direct (external) radiation was measured with TLDs. Two Panasonic
UD-814 TLD badges were placed at each station. The phosphor for
the badges consists of calcium sulfate (with thulium impurity)
crystals on a polymide substrate. Each badge has 3 phosphors with
filters on each side of the phosphor to attenuate low energy
photons. This filtration compensates for the overresponse of the
calcium sulfate in this portion of the energy spectrum. The
badges were nominally exposed for periods of a quarter of a year
(91 days).

Two TLD stations were established in cach of the 16 meteorological
sectors about the plant forming two concentric rings. The
stations comprising the inner ring (Nos. 1 through 16) are located
near the site boundary, while those comprising the outer ring
(Nos. 17 through 32) are located at distances of about 5 miles.
The 16 stations forming the inner ring are designated as the
indicator stations. Each of the 4 control stations (Nos. 36, 37,
47 and 48) is over 10 miles from the plant. Special interest
areas consist of a hunting cabin (No. 33), the town of Girard (No.
35), and the employees’ recreational area (No. 43).

As shown in Table 3-1, the average quarterly exposure of 12.4 mR
acquired at the indicator stations (inner ring) was the same as
that acquired at the control stations. If these average values
had been rounded to 4 rather than 3 significant figures, the
indicator stations would have been shown to be 0.06 mR greater
than the control stations. However, this difference was not
discernable since it was less than the MDD of 1.26 mR. Ouring the
6 year period from 1987 (when operations began) through 1992, the
average quarterly exposure for the year at the indicator stations
randomly varied from 0.7 mR greater than to 0.5 mR less than that
for the control stations. The average quarterly exposure for the
indicator stations over this 6 year period was 0.03 mR less than
that for the control stations. The overall average quarterly
exposure for the indicator stations during preoperation was 1.2 mR
less than that for the control stations.
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The quarterly exposures acquired at outer ring stations ranged
from 9.6 to 19.8 mR, with an average of 12.1 mR for the year,
which was 0.3 mR less than that found for the inner ring. There
was no discernable difference between the averages for the inner
and the outer ring, since the difference was less than the MDD of
0.8 mR. For the 6 year period beginning in 1987, the average
quarterly exposure for the year at the inner ring stations varied
from 0.2 to 0.9 mR greater than that at the outer ring stations.
The average gquarterly exposure for the inner ring stations over
this 6 year period was nearly 0.6 mR greater than that for the
outer ring stations. The overall average quarterly exposure for
the inner ring stations during preoperation was also 0.6 mR
greater than that for the outer ring stations.

Listed below for the indicator, control and outer ring stations,
are the average quarterly exposures in units of mR obtained during
each year of operation, the entire period of preoperation (which
began in August 1981 for TLD stations), and the range of annual
averages obtained during the calendar years of preoperation.

Period Indicator Control Quter Ring
1993 12.4 12.4 12.1
1992 12.3 12.5 12.1
1991 16.9 17.1 16.7
1990 16.9 .6 16.3
1989 17.9 6 4 17.2
1988 16.8 lv.. 16.0
1987 17.6 17.9 16.7
Preop Overall 15.3 16.5 14.7
Preop Range 15.1-16.9 14.1-18.2 12.5-16.2

The average quarterly exposures in units of mR at the special

interest areas for the same periods as given above are listed
below.

Period Station 33 Station 35 Station 43
1993 12.9 13.3 12.1
1992 12.8 13.% 12.0
1991 17.3 19.6 17.0
1990 16.8 18.9 16.2
1989 21.2 18.7 17.4
1988 19.7 18.1 14.8
1987 21.3 18.5 15.2
Preop Overall 16.6 15.1 15.3
Preop Range 13.6-19.9 12.6-17.6 13.9-25.0
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The average exposure for all of the TLDs during 1993 was 0.25
percent greater than that found in 1992. The average measured
exposure in 1992 was about 27 percent less than that acquired in
1991; this anticipated reduction was due to the switch from
Teledyne to Panasonic TLDs. The differences in exposures between
various station groups continue to be on the same order.

There were 3 failures to obtain a reading for a station during the
year. These occurred for the first quarter at Stations 5, 22 and
33. In addition for the third quarter: acceptable readings were
not obtained for Badges 9B and 26B due to their high standard
deviations; and Badge 25B was too wet to read. The readings for
these stations for the third quarter were those obtained by the A
badges.

During the first quarter, the river rose to an unusually high
level. The badges at Station 5 were swept away and those at
Station 22 were immersed in the high water and became too wet to
read - the plastic bags in which Badges 22A and 22B were contained
had ruptured. Both of these stations are located on the river
bank. The replacement badges were placed at a higher elevation to
preclude a repeat of these happenings.

The badges for Station 33 for the first quarter were lost in
hand1ing and were not recovered.

Badge 258 for the third quarter was too wet to read; there were

holes in the plastic bag, caused by insects, which provided an
entry for rain water .

The standard deviations for Badges 9B and 268 for the third
quarter were 2.53 and 11.12, respectively. These are greater than
the self imposed 1imit of 1.4 which was calculated using a method?
developed by the American Society for Testing and Materials
(AS(M). The calculation was based upon the standard deviations
obtained with the UD-814 badges during 1992. This limit serves as
a flag to evoke an investigation. To be conservative, readings
with a greater standard deviation are deleted since the high
standard deviation may indicate a defective TLD.

ASTM Special Technical Publication 150, ASTM Manual on

Presentation of Data and Control Chart Analysis, Fourth Revision,
Philadeiphia, PA, October 1976.
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4.3

Milk

As indicated by Tables 2-1 and 2-2, milk was collected biweekly
from two control stations, the W. C. Dixon Dairy (Station 98) and
the Boyceland Dairy (Station 99). Gamma isotopic and [-131
analyses were performed on each sample.

Milk has not been available from an indicator station (a location
within 5 miles for the plant) since April 1986 when the cow from
which milk was being obtained went dry and was subsequently
removed from the area. The availability of milk within 5 miles of
the plant was meager throughout preoperation and an adequale
sample is yet to be obtained during operation. As shown by Table
4-1, no milk animals were found in the annual land use census
which was conducted on April 28. A milk animal is a cow or goat
producing milk for human consumption.

No man-made radionuclides were found from the gamma isotopic
analysis of the milk samples during the year. During preocperation
and each year of operation through 1991, Cs-137 was found in 2 to
6 percent of the samples at levels ranging from 5 to 27 pCi/l.

The LLD and RL for Cs-137 in milk are 18 and 70 pCi/1,
respectively. During preoperation, Cs-134 was detected in one

sample and in the first year of operation, Zn-65 was detected in
one sample.

1-131 was not detected in any of the milk samples during 1993. In
1990, I-131 was reported in two samples but its presence was
questionable due to large counting uncertainties. 1-131 was not
detected during other years of operation. During preoperation,
positive 1-131 results were found only during the Chernobyl
incident. The levels ranged from 0.53 to 5.07 pCi/1. The LLD and
RL are 1 and 3 pCi/l, respectively.
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4.4

Vegetation

The ODCM calls for the gamma isotopic analysis of grass or leafy
vegetation collected monthly from two indicator stations which are
located onsite n2ar the site boundary in different meterorological
sectors (Stations 7 and 15) and one control station located about
17 miles from the plant (Station 37). Grass is collected at each
of these stations.

The results presented in Table 3-1 show that Cs-137 was the only
man-made radionuclide detected. The average value of 46.4 pCi/kg
wet found at the indicator statiuns was 12.3 pCi/kg wet greater
than that found at the control station. A standard MDD
calculation to compare results between the indicator and control
stations was not pocsible as only one positive result was found at
the control station. A modified t-test which compared the single
result for the control station with the average result for the
indicator stations was performed; it showed that there was no
statistical difference at the 99 percent CL betwsen the results
for the two station groups.

The average level of Cs-137 found in vegetation samples in units
of pCi/kg wet along with the fraction of detectable measurements
at the indicator and control stations is shown below for each year
of operation and the period of preoperation.

Indicator Stations _Control Station
Period Average fFraction Average fraction
1993 46.4 0.333 34.1 0.083
1592 38.1 0.250 144.0 0.083
1991 35.3 0.208 62.4 0.083
1990 30.0 0.083 102.0 0.167
1989 9.7 0.042 0.0 0.000
1988 38.7 0.280 0.0 0.000
1987 4.4 0.318 61.5 0.250
Preop 54.6 0.573 43.7 0.193

No trend was recognized in these data. The LLD and RL for Cs-137
in vegetation samples are 80 and 2000 pCi/kg wet, respectively.



To enhance the statistical base for the indicator stations,
consideration is being given to adding an additional station.
Beginning in August, grass samples were collected on a trial basis
at a new onsite location at 1.2 miles in the SW sector; this
location is adjacent to Gate 1. Positive results ranging from
27.4 to 61.2 pCi/kg wet with an average of 45.4 pCi/kg wet were
found in 60 percernt in these samples. These results were about

the same as those found in samples from the other indicator
locations.

Except for a short period following the Chernobyl incident, Cs-137
has been the only man-made radionuclide detected in vegetation
samples by gamma isotopic analysis during both the preoperation
and operation periods. As a consequence of the Chernobyl

incident for a period of several weeks: 1-13]1 was found in nearly
all the samples collected (some at elevated levels), Cs-137 was

also found in nearly all the samples collected, and Co-60 was
found in one of the samples.
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River Water

Surface water was composited from the Savannah River at three
locations using ISCO automatic samplers. Small quantities were
collected at intervals not exceeding a few hours. River water
samples collected by these machines were picked up monthly;
quarterly composites were made from the monthly collections.

The collection points consist of a control station (No. 82) which
is located about 0.4 miles upriver of the plant intake structure,
an indicator station (No. 83) which is located about 0.4 miles
downriver of the plant discharge structure, and a special station
(No. 84) which is located approximately 1.3 miles downriver of the
plant discharge structure. The increase in tne radiological
levels found in samples collected at the indicator station over
those collected at the control station might be attributed to the
plant radiological releases. The radiological levels found at the
special station perhaps represent those for the river as a whole;

the levels here might be attributed to plant releases as well as
to other sources.

A gamma isotopic analysis was conducted on each monthly
collection. As in all previous years of operation, there were no

radionuclides of interest detected in the river water samples
collected during 1993.

A tritium analysis was performed on each quarterly composite. As
indicated in Table 3-1, the average level of 712 pCi/]1 found at
the indicator station was 474 pCi/)1 greater than that found at the
control station; however, this difference was not discernable
since it was less than the calculated MDD of 1526 pCi/1. There
was a discernable difference between these two stations in 1988
and 1989 (as indicated from the data presented below). At the
special station, the results ranged from 245 to 1090 pCi/1 with an

average of 616 pCi/1. The required LLD is 3000 pCi/1 and the RL
is 10 times greater.

Listed below for each year of operation are the average tritium
jevels found at the special, indicator and control stations, along
with the increase in the average level at the indicator station
over that for the control station, the MDD between these two
stations, and the total liquid releases of tritium from the plant.
A1l of these values are in units of pCi/1 except for the

releases which are in units of Ci.



Year Special Indicator Control Increase MDD  Releases

1993 616 712 238 474 1526 761
1992 929 1064 371 693 714 1481
1991 1298 1299 828 471 626 1094
1990 1081 1142 392 750 766 1172
1989 1268 1293 538 755 518 918
1988 1430 843 427 416 271 390
1987 1411 680 524 156 416 321

These data show a generally upward trend for plant releases
through 1992, with nearly a 50 percent decrease in 1993 from the
1992 level. Although the releases are sufficient to account for
increases in the levels at the indicator station over those at the
control station, there is not a good correlation between the
releases and the increases. The overall tritium level in the
river has diminished in the past two years as indicated by the
levels at each of the stations. In the early years of operation,
the tritium level at the special station was much greater than
that at the indicator station; whereas in recent years, it has
become less. This indicates the contribution from other tritium
sources has diminished and plant releases have become relatively
more significant. Nevertheless, there has been a discernable
difference between the indicator and control stations only during
1988 and 1989.

The annual whole body dose that the maximum individual (a child)
would receive from drinking water with an average tritium
concentration of 474 pUi/1 (the assumed plant contribution) was
conservatively calculated to be 0.049 mrem or 1.6 percent of the
ODCM 1imit of 3 mrem.

On September 14, the annual survey of the Savannah River was
conducted downstream of the plant for approximately 106 river
miles to identify any users of river water for purposes of
drinking or irrigation. As in all previous surveys, no intakes
for drinking water or irrigation were observed over this stretch
of the river. This was corroborated by information obtained from
the Georgia Department of Natural Resources and the South Carolina
Department of Health and Environmental Control; it was learned
that no new surface or drinking water withdrawal permits had been
issued in 1993 for the Savannah River downstream of the plant.

The two water treatment plants used as indicator stations (Nos. 87
and 88) for drinking water samples are located further downstream.
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4.6

Drinking Water

Samples were collected at a control station (No. 80), the Augusta
Water Treatment Plant in Augusta, Georgia, which is located about
56 miles upriver, and at two indicator stations (Nos. 87 and 88),
the Beaufort-Jasper County Water Treatment Plant near Beaufort,
South Carolina and the Cherokee Hill Water Treatment Plant near
Port Wentworth, Georgia, which are respectively located
approximately 112 and 122 miles downriver. These upriver and
downriver distances in river miles are the distances from the
plant to the point on the river where water is diverted to the
intake for each of these water treatment plants.

At each of the water treatment plants, monthly collections were
made of river water which was composited near the intake of the
water treatment plant (raw drinking water) and of grab samples of
finished drinking water; quarterly composites were made from the
monthly collections. Gross beta and gamma isotopic analyses were
conducted on each of the samples collected monthly. Tritium
analysis was conducted on the quarterly composites. Although an
[-131 analysis was not required to be conducted on these samples
as the dose calculated from the consumption of water is less than
1 mrem per year (see Item 3b of ODCM Table 3.1-1), an I-131
analysis was conducted on each of the grab samples of the monthly

collections of finished water since a drinking water pathway
exists.

As indicated in Table 3-1, the average gross beta activity for raw
drinking water of 3.17 pCi/1 found at the indicator stations was
0.34 pCi/) greater than that found at the control station.
However, this difference was not discernable since it was less
than the calculated MDD of 1.09 pCi/1. For finished drinking
water, the average gross beta activity of 2.23 pCi/1 found at the
indicator stations was 0.07 pCi/1 less than that found at the
control station. This difference was not disccrnable since it was
less than the MDD of 0.91 pCi/1.

Listed below for each year of operation are the average gross beta
levels in units of pCi/1 found in the monthly collections for raw
and finished drinking water at the indicator and control stations,
along with the increases in the average levels for the indicator
stations over those for the control station.



RAW
1993 3.17 2.83 0.34
1992 2.73 2.70 0.03
1991 2.83 3.08 -0.25
1990 2.53 2.55 -0.02
1989 2.93 3.05 -0.12
1988 2.67 3.04 -0.37
1987 2.20 5.50 -3.30
FINISHED
1993 2.23 2.30 -0.07
1992 2.09 1.67 0.42
1991 1.90 1.53 0.37
1990 2.08 1.92 0.16
1989 2.36 2.38 -0.02
1988 2.28 2.3% -0.07
1987 2.10 1.80 0.30

No trend was recognized from these data. The overall gross beta
level for all years of operation was 38 percent greater for the
raw drinking water; this might be expected since the finished
water has been filtered. There has not been a discernable
difference between the average values at the indicator and control
stations during any of the years of operation. The LLD for gross
beta in water is 4 pCi/l.

As indicated in Table 3-1, there were no positive results for the
radionuclides of interast from the gamma isotopic analysis of the
monthly collections. Only one positive result has been found
since operation began; Be-7 was found at a level of 68.2 pCi/1 in
the sample collected for September 1987 at Station 87. The LLD
assigned for Be-7 in water is 124 pCi/l.

Listed below for each year of operation are the average tritium
levels found in the quarterly composites of raw and finished
drinking water in units of pCi/] collected at the indicator and
control stations, along with the increases in the average levels
at the indicator stations over those at the control station, and
the calculated MDDs between these two stations. The average
levels at the indicator stations for 1991 and 1992 have been
purged of the impact of the inadvertent release at SRS of 7500 Ci
of tritium to the Savannah River about 10 miles downriver of VEGP
between December 22 and 25, 1991.
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Period Indicator Control Increase MDD

RAW
1993 955 NOM NA NA
1992 1131 179 952 353
1991 1471 165 1306 834
1990 1320 266 1054 572
1989 2508 259 2249 1000
1988 2630 240 2350 580
1987 2229 316 1913 793
FINISHED
1993 993 NDM NA NA
1992 1162 211 951 427
1991 1240 225 1015 647
1990 1299 404 895 1131
1989 2236 259 1977 627
1988 2900 270 2630 830
1987 2406 305 2101 1007

The above tabulations show a steady decline of the tritium levels
in the drinking water samples, both raw and finished,over a period
of several years. No detectable measurements (NOM) were made in
the samples collected at the control station during 1993; values
for the average increased levels at the indicator stations and the
calculated MDDs between the indicator and the control stations
were thus not applicable (NA). In previous years of operation,
there were detectable differences between the average levels at
the indicator stations and those at the control station /the
increased average level between the two exceeded the MDD) except
for the finished drinking water during 1990.

As indicated in Table 3-1, there were no positive results from the
1-131 analysis of the finished drinking water samples. Each
result was below its Minimum Detectable Activity (MDA) which
ranged from 0.18 to 0.61 pCi/1. Similar results were obtained in
previous years of operation. The ODCM requires a LLD and a RL of
1 and 2 pCi/1, respectively.



4.7

Fish

The ODCM calls for the collection of at least one sample of any
anadromous species of fish in the vicinity of the plant discharge
during the spring spawning season. The ODCM also calls for
semiannual collections of any commercially or recreationally
important species in the vicinity of the plant discharge area and
in areas not influenced by plant discharges. Further, the ODCM
calls for a gamma isotopic analysis on the edible portions of each
sample collected.

A stretch of the river of about 5 miles is generally needed to
obtain adequate fish samples. For the semiannual collections, the
control station (No. 81) extends from approximately 2 to 7 miles
upriver of the plant intake structure and the indicator station
(No. 85) extends from about 1.4 to 7 miles downriver of the plant
discharge structure. For anadromous species, all collection
points can be considered as indicator stations.

On March 22, American shad, an anadromous species, was collected.
As in all but two previous years of operation, no positive results
for the radionuclides of interest were detected from the gamma
isotopic analysis. In 1987 as well as in 1991, Cs-137 was found
in a single sample of American shad at miniscule levels of 10 and
12 pCi/kg wet, respectively.

The dates and compositions of the semiannual catches at the
indicator and control stations were as shown below.

Date Indicator Control

May 24 Channel Catfish Largemouth Bass
Largemouth Bass Redear Sunfish

October 25 Channel Catfish Bullhead Catfish
Largemouth Bass Largemouth Bass

As indicated in Table 3-1, Cs-137 was the only radionuclide of
interest found in the semiannual collections. It has been found
in all but one of 65 samples collected during operation. In Table
3-1, the average level at the indicator station is seen to be 276
pCi/kg wet greater than that at the control station. This
difference was not discernable, however, since it was less than
the calculated MDD of 1091 pCi/kg wet.



Listed below for each year of operation are the average levels of
Cs-137 in units of pCi/kg wet found in fish samples at the
indicator and control stations.

Year Indicator Control
1993 360 84
1992 178 80
1991 105 211
1990 103 249
1989 117 125
1988 66 116
1987 337 119

No trend was recognized in these data. The LLD and RL for Cs-137

in fish as specified by the ODCM are 150 and 2000 pCi/kg wet,
respectively.

The only other radionuclide of interest found in fish samples
during past years of operation was [-131. In 1990, it was found
in one sample at both the indicator and control stations at levels
of 13 and 12 pCi/kg wet, respectively; in 1989, it was found in
one sample at the indicator station at a level of 18 pli/kg wet.
The LLD assigned for 1-131 in fish is 53 pCi/kg wet.



4.8

Sediment

Sediment was collected along the shoreline of the Savannah River
on May 4 and October 5 at Stations 81 and B83. Station 81 is a
control station located about 2.5 miles upriver of the plant
intake structure while Station 83 is an indicator station located
about 0.6 miles downriver of the plant discharge structure. A
gamma isotopic analysis was performed cn each sample.

Listed below for each year of operation are the average levels in
units of pCi/kg dry for the radionuclides of interest found in the
regular samples collected at the indicator and/or control stations
along with the fractions of detectable measurements and the LLDs.
Ea$h of these radionuclides is found in the plant’s Tiquid
releases.

Year  Indicator  Fraction Ceatroel  FEraction
Be-7, LLD=655

1993 711 1.0 902 1.0
1992 2038 1.0 380 1.0
1991 826 1.0 427 1.0
1990 465 1.0 545 1.0
1989 1300 1.0 415 1.0
1988 970 1.0 810 1.0
1987 987 1.0 543 1.0
Mn-54, LLD=42
1989 18 0.5
1988 22 0.5
Co-58, LLD=43
1992 124 0.5
1990 140 0.5
1989 135 1.0
1988 190 1.0
Co-60, LLD=70
1993 66 1.0
1992 60 1.0
1991 113 0.5
1990 46 0.5
1989 46 1.0
1988 62 0.5
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Year Indicator Fraction Control fraction
1-131, LLD=53

1992 194 0.5 51 0.5
Cs-137, LLD=180
1993 345 1.0 115 1.0
1992 259 1.0 111 1.0
1991 246 1.0 100 1.0
1990 155 1.0 140 1.0
1989 230 1.0 125 1.0
1988 175 1.0 175 1.0
1987 209 1.0 111 1.0

No trend was recognized in the above data. The levels for 1993
are seen to be on the same order as those found previously. As in
all previous years of operation, positive results for Be-7 and
Cs-137 were found in each sample. The only other radionuclide of
interest found during 1993 was the activation product, Co-60.

For Be-7, the average level at the indicator station is seen to be
191 pCi/kg dry less than that at the control station; however,
this difference is not discernable as it is less than the
calculated MDD of 1472 pCi/kg dry. For Cs-137, the average level
at the indicator station is 230 pCi/kg dry greater than that at
the control station; this difference is less than the MDD of 477
pCi/kg dry, and therefore it too is not discernable. There
continues to be no discernable difference between the indicator
and control stations for both Be-7 and Cs-137 or for any other
radionuclide of interest since operation began.

The continuing presence of Co-60 (although at low levels) and the
presence in recent years of Mn-54 and Co-58 (also activation
products) at the indicator station (only) is indicative of plant
releases. Employing the methodology and parameters of NRC
Regulatory Guide 1.109, Revision 1, October 1977, the annual whole
body dose to an individual by direct radiation from sediment with
Co-60 concentrations as found at the indicator station was
estimated to be approximately 2.6 microrem or about 0.09 percent
of the ODCM 1imit (3 mrem). This extremely low dose, although
calculable, poses no measurable environmental or public health
impact.
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5.0

INTERLABORATORY COMPARISON PROGRAM

TS 3.12.3 requires that analyses be performed on radioactive
materials supplied as part of an Interlaboratory Comparison
Program approved by the NRC. The Intercomparison Studies
(Crosscheck) Program conducted by the Environmental Protection
Agency (EPA) at their Environmental Monitoring Systems Laboratory
in Las Vegas, Nevada, provides such a program. Reported herein,
as required by ODCM 3.2 is a summary of the results of the EL's
participation in the EPA Crosscheck Program.

The Crosscheck Program was designed for laboratories involved with
REMPs and includes environmental media and a variety of
radionuclides with activities which might be as low as
environmental levels. Participation in the program ensures that
independent checks un the precision and accuracy of the
measurements of radioactive materials in environmental sample
matrices are performed.

Simulated environmental samples are distributed regularly to the
participants who analyze the samples and return the results to the
EPA for statistical analysis and comparison with known values and
with results obtained from other participating laboratories. The
EPA then provides each participant with documentation of its
performance; this can be helpful in identifying an instrument or
procedure problems.

The EL analyzed the EPA supplied crosscheck samples consistent
with the requirements of Table 2-1. Analyses were performed in a
normal manner. Each sample was analyzed in triplicate as required
by the program. Results obtained for the gross beta and gamma °
isotopic analyses of air filters, the gamma isotopic analysis of
milk samples, and the gross beta, tritium, gamma isotopic and
1-131 analyses of water samples are summarized in Table 5-1.

Delineated in Table 5-1 for each of the environmental media are
the type analyses performed, EPA’s collection dates, the known
values and expected precisions (one standard deviation) provided
by the EPA, the average results obtained and reported by the EL
along with the standard deviations of these results, and the
normalized deviations and the normalized ranges from the known
results. The normalized deviations and normalized ranges were
also provided by the EPA.
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Radioruclide
or Analysis

Gross Beta

Cs-137

i-131
Cs-137

Gross Beta

H-3

Co-60

Date
Collected

08/27/93
08/27/93

09/24/93
09/24/93

01/29/93
04/20/93
07/23/93
10/19/93
10/29/93

06/04/93
11/05/93

04/20/93
06/11/93
10/19/93
11/12/93

Known
Value

47.

o

120.

o

49.

o

O
@
R
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TABLE 5-1 (SHEET 1 OF 2)

CROSSCHECK PROGRAM RESULTS

Expected
Precision

Air Filters (pCi/filter)

5.0
5.0

Reported
Average

48.33
10.67

Milk (pCi/1)

12.0
5.0

121.33
50.67

Water (pCi/1)

U":J‘U’!U" o & N WD;
[ I e e} [ R ] OCOWOO

39.33
171.33
44.00

Standard
Deviation
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w

170.39

OO Ww
w
e

Normalized

Deviation

0.46

0.58

Normalized
__Range

o
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Radionuclide
or Analysis

In-65

Ru-106

1-131

Cs-134

Cs-137

Ba-133

Date
Collected

06/11/93
11/12/93

06/11/93
11/12/93

02/05/93
10/08/93

04/20/93
06/11/93
10/19/93
11/12/93

04/20/93
06/11/93
10/19/93
11/12/93

06/11/93
11/12/93

Known

Value

103.

150.

119.
201.

100.
117.

27.

5.
i2.
59.

32.

5.
12.
40.

99.
79.

oo OO0 SO0 O (=] SO D0

TABLE 5-1 (SHEET 2 OF 2)

CROSSCHECK PROGRAM RESULTS

Expected
Precision

10.
15.

i2.
20.

i0.
12.

.——
oo (S S S NS s un
oo COO0O [ R Qo R} oo (=R [ o

Reported
Average

101.33
141.33

132.00
183.00

107.67
166.00

24.33

8.00
11.67
53.67

33.00

8.67
13.33
38.67

98.33
75.33

Standard
Deviation

.03
.52

rn

.94
.62

.04
.08

L - W ST
STl L

e

w

— N O Ww
o
~N

Normalized
Deviation

-0.29
-1.00

1.88
-1.56

1.33
7.07

Normalized
Range

[~ R~ o000 [ R o Sl oo (o W) [ R

.59
.20

.74
.20

.41
.54

.24
.35
.24
.24



The normalized deviation from the known value provides a measure
of the central tendency of the data (accuracy). The normalized
range is a measure of the dispersion of the data (precision). An
absolute value of 3 standard deviations for the normalized
deviation and for the normalized range was established by the EPA
as the control limit. An absolute value of 2 standard deviations
was established as the warning limit. The EL considers any value
greater than the control limit as unacceptable. Investigations
were undertaken whenever any value exceeded the warning limit or
whenever a plot of the values indicated a trend.

The following may be noted from Tabie 5-1 in regard to the
normalized deviation:

1. The control limit was exceeded for the gross beta
analysis of water on October 29 and the I-131 analysis
of water on October 8;

2. A negative bias was found for the gross beta analysis
of water; and

3. An upward trend was indicated from plots of Co-60,
Ru-106 and Ba-133 found from the gamma isotopic
analysis of water.

The water sample which was found to have a normalized deviation
for the gross beta analysis in excess of the control Timit was
reanalyzed. The new value was 0.28.

The collection date for the water sample which was found to have a
normalized deviation for the I-131 analysis in excess of the
control limit was incorrectly recorded as October 4 while the
correct collection date was October 8. The activities reported to
the EPA were based upon the incorrect collection date. The
activities were recalculated with the correct collection date; the
results in units of pCi/1 then became:

Average Activity 116.07
One Standard Deviation 4.05
Normalized Deviation -0.14
Normalized Range 0.39
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The negative trend with the normalized deviation values from the
gross beta analysis of water samples has been extensively
investigated. The Cs-137 self absorption curve standards were
made using a new method. In 1993, the use of this curve corrected
the negative bias when the water sample contained a single
isotope. However, the negative trend persisted with blind
performance samples which contain a variety of isotopes. Each of
the isotopes in the blind samples have different beta energies and
therefore different counting efficiencies on the gas proportional
counter. The feasibility of a gross beta self absorption curve
made using a mixture of beta emiting isotopes will be investigated
in 1994.

The higher activity trend for Co-60, Ru-106 and Ba-133 found from
the gamma isotopic analysis of water began after the relocation of
the germanium detectors (used in the detection of these
radionuclides) in the latter part of 1990. In 1991, new computer
software was purchased to convert from a DEC based system to a PC
based system. However, the PC based software did not calculate
absolute activities below the detection limits; these activities
would have been used to correct small biases due to background
contributions. A program was developed to make these
calculations. Usage of the new peak background correction values
began on January 22, 1994. The future EPA and QC samples will be
monitored to evaluate the peak background correction values.

5-5



6.0

CONCLUSIONS

This report confirms the licensee’s conformance with TS 6.7.4.g

during 1993. It shows that all data were carefully examined. A
summary and discussion of the results of the laboratory analyses
for each type sample collected were presented.

The increase in the level of tritium in river water and the
presence of Co-60 in shoreline sediment at a short distance
downriver from the discharge structure may possibly be related t-
plant releases. The consequent doses which were shown to be sm 1
fractions of the TS limits pose no measurable radiological impact
to the environment or the public.

6-1
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VOGTLE ELECTRIC GENERATING PLANT - UNIT 1 AND UNIT 2

ANNUAL ENVIRONMENTAL OPERATING REPORT (NONRADIOLOGICAL)

1993

N

In accordance with Section 5 4.1 of the Vogtle Electric Generating Plant (VEGP) Environmental Protection
Plan (Nonradiological), Appendix B to Facility Operating License Nos. NPF-68 and NPF-81, this report is
submitted describing implementation of the Environmental Protection Plan for the calendar year 1993.

REPORTING REQUIREMENTS

A.

Summaries and Analyses of Results of the Environmental Monitoring Activities for the
Reporting Period

Aquatic Monitoring - Liquid effluent monitoring was performed in accordance with National
Pollutant Discharge Elimination System (NPDES) Pernut GA 0226786. there was no
additional requirement for aquatic monitoring during 1993. Two munor NPDES Permut
noncompliance events were reported to the State of Georgia during 1993

Terrestrial Monitoring - Terrestrial monitoring 1s not required.

Maintenance of Transmission Line Corridors

a.

Corridor re~clearing was conducted on the VEGP-SCE&G portion and the VEGP-
Wadley portion of the VEGP-Scherer 500 KV line in May 1993, Maintenance work was
performed with rotary mowers equipped with low ground pressure tires. In cultural
resource areas, clearing was conducted by hand utilizing chain saws and brush axes.

There was no herbicide usage associated with any corridor maintenance during 1993.

There were no other transmission corridor maintenance activities conducted on VEGP-
related transmussion lines during 1993.

There were no clearing or maintenance activities conducted within the Ebenezer Creek or
Francis Plantation areas during 1993.

Routine maintenance activities within the designated cultural properties along
transmission line corridors were conducted in accordance with the Final Cultural
Resources Management Plan.

Noise Monitoring - There were no complaints received by Georgia Power Company
during 1993 regarding noise along the VEGP-related high voltage transmussion lines.

Comparison of the 1993 Monitoring Activities with Preoperational
Studies, Operational Controls, and Previous Monitoring Reports

These programs were not required because no nonradiological environmental monitoring programs
were conducted during the reporting period beyond those performed in accordance with NPDES
Permit No. GA 0026786 referenced ia Section A above.
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C.  An Assessment of Observed Impacts of Plant Operation on the Environment

There were no significant adverse environmental impacts associated with plant operation in 1993.
D. Environmental Protection Plan (EPP) Noncompliances and Corrective Actions

There were no EPP noncompliances during 1993.

E.  Changes in Station Design or Operation, Tests, or Experiments Made in Accordance with. EPP
Subsection 3.1 which Involved a Potentially Significant Unreviewed Environmental Question

In correspondence dated February 28, 1992, supplemented by additional correspondence dated
August 28, 1992 and February 12, 18, 23, and 25, 1993, Vogtle Electric Generating Plant submitted
an application for license amendments to increase rated core power level from 3411 megawatts
thermal (MWT) to 3565 MWT. An environmental assessinent provided relative to the application
concluded that the conclusions of the Final Environmental Statement (FES) remain valid for
operation at the uprated condition. The plant operating parameters impacted by the proposed uprate
remain within the bounding conditions on whick the conclusions of the FES are based. The above
correspondence provided the bases for the determunation that the power level increase does not
involve an unreviewed environmental question or constitute a decrease in the effectiveness of the
Vogtle Electric Generating Plant EPP.

By letter dated March 9, 1993, the NRC provided an "Environmental Assessment and Finding of No
Significant Impact” relative to the referenced application. Copies of relevant information relating to
the power uprate application are provided as Attachment |

F. Nonroutine Reports Submitted in Accordance with EPP Subsection 5.4.2

There were no nonroutine reports submitted in 1993,

Vogtle Electne Generatng Plant Unit | and Unt 2
Annual Environmental Operating Report (Nonradiological)
ENV-94093
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ATTACHMENT 1

UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON. D.C. 20656

March 9, 1993

Docket Nos. 50-424
and 50-425

Mr. W. G. Hairston, 11l

Senior Vice President -
Nuclear Operations

Georgia Power Company

P. 0. Box 1295

Birmingham, Alabama 35201

Dear Mr. Hairston:

SUBJECT: ENVIRONMENTAL ASSESSMENT AND FINDING OF SIGNIFICANT [MPACT
UPGRADE IN RATED CORE POWER - VOGTLE ELECTRIC GENERATING PLANT,
UNITS 1 AND 2 (TAC NOS. MB2724 AND MB2729)

Enclosed is a copy of an "Environmental Assessment and Finding of No
Significant Impact" for your information. This environmental assessment
relates to your application dated February 28, 1992, as supplemented June 26
and August 28, 1992, and February 12, 18, 23, and 25, 1993, regarding your
application for license amendments to increase rated core power level from
3411 megawatts thermal (MWt) to 3565 Mwt.

This environmental assessment is being forwarded to the Office of the Federal
Register for publication.

Sincerely,

’I>4,pg /LOI*L>
Darl S. Hood, Project Manager
Project Directorate 11-3

Division of Reactor Projects - I/11]
Office of Nuclear Reactor Regulation

Enclosure:
Environmental Assessment

cc w/enclosure:
See next page
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Mr. W. G. Mairston, 11l
Georgia Power Company

Ce:

Mr. J. A. Bailey

Manager - Licensing
Georgia Power Company

P. 0. Box 1295

Birmingham, Alabama 35201

Mr. W. B. Shipman

General Manager, Vogtle Electric
Generating Plant

P. 0. Box 1600

Waynesboro, Georgia 30830

Regional Administrator, Region Il

U. S. Nuclear Regulatory Commission
10] Marietta Street, NW., Suite 2900
Atlanta, Georgia 30323

Office of Planning and Budget
Room 6158

270 Washington Street, SW.
Atlanta, Georgia 30334

Mr. C. K., McCoy

Vice President - Nuclear
Vogtle Project

Georgia Power Company

P. 0. Box 1295

Birmingham, Alabama 35201

Mr. R. P. McDonald

Executive Vice President -
Nucliear Operations

Georgia Power Company

P. 0. Box 1295

Birmingham, Alabama 35201

Office of the County Commissioner
Burke County Commission
Waynesboro, Georgia 30830

Vogtle Electric Generating Plant

Harold Reheis, Director
Department of Natural Resources
205 Butler Street, SE. Suite 1252
Atlanta, Georgia 30334

Attorney General

Law Department

132 Judicial Building
Atlanta, Georgia 30334

Mr. Alan R. Herdt

Project Branch #3

U. S. Nuclear Regulatory Commission
101 Marietta Street, NW. Suite 2900
Atlanta, Georgia 30323

Mr. Dan K. Smith, Vice President
Power Supply Operations
Oglethorpe Power Corporation
2100 East Exchange Place

Tucker, Georgia 30085-1349

Charles A. Patrizia, Esquire
Paul, Hastings, Janofsky & Walker
12th Floor

1050 Connecticut Avenue, NW.
Washington, DC 20036

Art Domby, Esquire

Troutman, Sanders

600 Peachtree Street
NationsBank Plaza

Suite 5200

Atlanta, Georgia 30308-2210

Resident Inspector

U. S. Nuclear Regulatory Commission
P. 0. Box 572

Waynesboro, Georgia 30830
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7590-01

The U.S. Nuclear Regulatory Commisston (the Commission) is considering
issuance of amendments to Facility Operating License Nos. NPF-68 and NPF-8]
issued to Georgia Power Company (the licensee), for operation of the Vogtle
Electric Generating Plant, Units 1 and 2, (Vogtle or the facility) located in
Burke County, Georgia.

ENVIRONMENTA MENT
Jdentification of Proposed Action:

This Environmental Assessment iz written in connection with the proposed
core uprate for Vogtle in response to the licensee's application for license
amendments dated February 28, 1992, as supplemented June 26 and August 28,
1992, and February 12, 18, 23, and 25, 1993. The proposed action would
increase the rated core power level for each of the two Vogtle units from the
current level of 3411 Megawatts-thermal (MWt) to 3565 MWt, and upgrade the
corresponding Nuclear Steam Supply System (NSSS) power from the current level
of 3425 MWt to 3579 MWt. This uprate would represent an increase of
approximately 4.5 percent over the current rated core power and N3SS thermal
power.

The proposed action involves NRC {ssuance of 1icense amendments to
uprate the authorized power level by changing the operating licenses,
including Appendix A of licenses (Technical Specifications). No changes are
needed to Appendix B of the licenses (Environmental Protection Plan - Non-

radiological).
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-2
Ihe Need for the Proposed Action:

The pregosed action would increase the electrical output of each Vogtle
unit by 50 Megawatts and, thus, would provide additional electric power to
service commercial and domestic areas of The Southern Company grid (i.e., the
Sout..:vn Electric System or SES). In its letter of February 18, 1993, the
Ticensee explained that this additional power {s needed to meet current and
projected loads. Specifically, the 1icensee stated that:

The Southern Electric System (SES) experienced substantial load

growth during the 1980s. By the late 1980s, the system recognized

that new sources would be needed in the early- and mid-1990s.

Three of the five load-serving companies in the system filed for

certification of new generating units in 1991 and 1992. The

Alabama Public Service Commission certified the need for 720 MW of

new capacity at the Greene County site for compietion in 1995 and

1996. The Georgia Public Service Commission certified the need

for 160 MW in 1994 for Savannah Electric and 480 MW of new

capacity in 1994 and 1995. Georgia Power Company filed in early

1993 for an additional 160 MW of capacity in 1995 and released a
request for proposals for up to 800 MW in 1996 and up to BOO MW in

1997 of independent power.

A11 of these certifications and requests for proposals assumed the

VEGP [Vogtle Electric Generating Plant] uprates will be

successful, or more capacity would have been needed.
Environmental Impacts of the Proposed Action:

In the "Environmental Statement Relating to Operation of Vogtle Electric
Generating Plant, Units 1 and 2," (FES) dated March 1985, the NRC staff
addressed radiological {mpacts for plant operation up to a maximum (or
*stretch®) core design output of 3565 MWt and corresponding NSSS stretch power
output of 3579 Mt. Thus, the radiological impacts of the proposed action
have already been addressed and determined not to present a significant risk
nor to present a significant adverse impact on the quality of the human
environment. The proposed increase in power involves no significant change in

types or significant increase in the amount of any radiological effluents that

may be released offsite which have not already been evaluated and found
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« 5
acceptable im ghe FES. Similarly, there would be no significant increase in
individual or cumulative occupational radiation exposure.

The FES for Vogtle addressed the non-radiological environmental impacts
based upon the current NSSS power level of 3425 MWt. To support the
application for amendments to increase power level, the licensee re-evaluated
relevant parameters from the Vogtle Environmental Report - Operating License
Stage based upon operation at the proposed NSSS power level of 3579 MWt (see
enclosure 4 of the licensee's submittal of February 28, 1992, as supplemented
by the licensee's letter of February 18, 1993). The re-evaluation included
environmental parameters associated with the following systems:

r n i

In the re-evaluation, the licensee concluded that the proposed
uprated power operation would not require an increase in the blowdown
rate for the natural draft cooling towers because the circulating water
system (CWS) design flow rate already envelopes uprated conditions.
Changes in the temperature of the cooling tower blowdown would be
negligible.

The CWS design flow rate is the primary basis for determining
makeup water requirements for the natural draft cooling towers. Other
factors affecting makeup requirements include tower performance and
metearelogical conditions such as dry bulb temperature and relative
humidity.

The licensee found that the tower makeup water reguirements for
the uprate would be within the current design values since the existing
CWS design flow rate of 509,600 gpm envelopes the proposed uprate

conditions. The licensee’s conclusion took into consideration the total
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heat leads that would be conveyed to the natural draft cooling tower due
to the uprate. The existing cooling tower design heat loads enveloped
the licensee's calculated condenser heat loads for the proposed uprate.
Based on the manufacturer’s instructions, the licensee states that
the maximum drift loss for the natural draft cooling towers is 0.03% of
the circulating water flow. The licensee finds that the existing drift
loss would envelcoe the proposed uprate since the CWS design flow would
not change for the uprate. The licensee does not expect the natural
draft cooling water chemistry to change for the proposed uprate since
the design cycles of concentration are expected to be maintained.
Accordingly, the licensee concluded that the design makeup flow to
the natural draft cooling towers would not increase due to the proposed
uprating, and the intake canal velocity would not be significantly
affected.

Groundwater Withdrawal System

The licensee's re-evaluation for the groundwater withdrawal system
included withdrawal rates to supply the nuclear service cooling water
(NSCW) cooling towers. The primary makeup to the NSCW tower basins 15
supplied from the makeup well water storage tank. Backup makeup water
is also supplied from the river water intake. The current normal makeup
requir‘innts to cach of the NSCW cooling towers varies from about
230 gpm to 400 4pm based on NSCW design flow rates and the cycles of
concentration,

The NSCW makeup requirements are also a function of the design
heat loads during normal plant operation. The licensee found that the

NSCW design heat loads for normal operation after the power uprate would
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increass by about 7% due to an increase in the calculated heat load for
the refueling spent fuel pool. The licensee based the evaluation of the
design heat loads upon the Unit 2 spent fuel pool, which bounds the

Uni. | design, since the Unit 2 pool and plant fuel management scheme
uses high-density spent fuel storage racks. The increase in spent fuel
pool neat load is due to use of VANTAGE-5 fuel with its extended fuel
cycle, the proposed increase in power level, and use of the Unit 2 high-
density racks. The increase in makeup for the NSCW tower will be
proportional to the increase in the NSCW heat load during normal
operation. Therefore, the licensee concluded that the increase in
makeup requirements for each of the two Vogtle units would be only about
7% (30 gpm) of the current design makeup requirements.

The licensee evaluated this projected increase of 30 gpm. The FES
for Vogtle was based on a conservatively estimated total groundwater
usage of 840 gpm for the two units. The licensce has found from
operating experience that actual total groundwater usage based on
current data is about 750 gpm. The Permit to Use Groundwater that was
issued for the Vogtle facility by the Georgia Department of Natural
Resources - Environmental Protection Division authorizes an average
withdrawal rate of 5,500,000 gpd (3819 gpm). Thus, the expected 60 gpm
withdrawal rate associated with the proposed power increase dres nct
result 1n a total groundwater withdrawal rate which exceeds the B40 gpm
used in the FES. Moreover, the previous conclusions in the FES remain
valid for the proposed power increase.

The licensee's re-evaluation also included other systems that use

groundwater. The licensee conciuded that groundwater withdrawal to
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supply ¥he water treatment plant and the fire protection system would
not increase due to the proposed power uprate. The licensee also does
not expect any significant increase in makeup requirements for the
reactor coolant system, component ccoling water system, condensate and
feedwater system, turbine plant cooling water system, auxiliary steam
system, or liquid radwaste system due to the proposed power uprate.
Therefore, the licensee concluded that there would be no changes in
groundwater withdrawal.

Qther Systems

The Ticensee’s re-evaluation considered the flow rate required by
the radwaste dilution system due to the proposed power increase. The
licensee does not expect increases in liquid radwaste gquantities or
activity levels that would increase the required radwaste dilution
flows.

The Ticensee also re-evaluated the river water discharge system
and concluded that there would be no significant changes to the
discharge flow rate, velocity, temperature or thermal plume, or chemical
composition due to the uprate. The licensee found that water discharge
parameters subject to the NPDES Permit would not change from parameters
evaluated in the FES. The licensee also found that the discharge
characteristics on which the NPDES Permit was based would also not be
affected by the power increase and, therefcre, that no modification to
the existing NPDES Permit was required.

From 1ts evaluation summarized above, the licensee finds that the
environmental effects of Vogtle operation as presented in the FES were based

on conservative estimates of operating conditions such that the conclusions of
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the FES remath valid for operation at the proposed uprated conditions. The
licensee finds that the plant operating parameters impacted by the proposed
uprate would remain within the bounding conditions on which the conclusions of
the FES are based.

The NRC staff has reviewed the licensee’s re-evaluation of the potential
non-radiological environmental impacts for the proposed action. On the basis
of this review, the NRC staff finds that the non-radiclogical environmental
impacts associated with the proposed small increase in power are essentially
immeasurable and do not change the conclusion in the FES that the operation of
Vogtle would cause no significant adverse impact upon the quality of the human
environment.

Accordingly, the Commission concludes that this proposed action would
result in no significant radiclogical or non-radiological environmental
impact.

Alternative to the Proposed Action:

The principal alternative would be to deny the requested amendments.

Denial would not significantly reduce the environmental impact of plant
operations, but would restrict operation of the Vogtle facility to the
currently licensed power level. Denial of the amendments would prevent the
facility from generating the additional 50 MWe from each Vogtle unit that is
needed for present and future system loads.
Alternati f r

This action does not involve the use of resources not previously
considered in the "Final Environmental Statement Relating to Operation of

Vogtie Ilectric Generating Plant, Units 1 and 2," dated March 1985.
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Agencies an P‘ n nsulted:

The Commission’s staff reviewed the licensee's request and consulted
with the Environmental Protection Division, Departﬁent of Natural Resources,
for the State of Georgia. The State Liaison Officer acknowledged that the
State of Georgia has no outstanding actions with respect to the proposed

uprate and has no comment regarding the NRC's proposed action.

FINDING OF NO SIGNIFICANT IMPACT

The Commission has determined not to prepare an environmental impact

statement for the proposed license amendments.

Based on the foregoing environmental assessment, the NRC staff concludes

that the proposed action will not have a significant adverse effect on the

quality of the human environment.

For further details with respect to this action, see the application for

amendments dated February 28, 1992, and supplemental letters from the licensee

‘ated June 26 and August 28, 1992, and February 12, 18, 23, and 25, 1993,
These documents are available for public inspection at the Commi;sion's Public
Oocument Room, 2120 L Street, NW., Washington, DC 20555, and at the Burke
County Library, 412 Fourth Street, Waynesboro, Georgia 30830.
Dated at Rockville, Maryland, this 9th day of March 1993.
i FOR THE NUCLEAR REGULATORY COMMISSION

David B. Matthews, Director

Project Directorate [1-3

Division of Reactor Projects - [/I1I
Office of Nuclear Reactor Regulation
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Georgia Power Company

40 Inverness Center Parkway
Post Office Box 1295
Birmingnam Alabama 35201
Telephone 205 877 7122

a

C. K. McCoy Georgla J
Vice Presioent Nuclear
O, 1he SOUNern eectc system
February 18, 1993 ELV-05251
003066

Docket Nos. 50-424
50-425

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D. C. 20555

VOGTLE ELECTRIC GENERATING PLANT

Gentlemen:

By letter ELV-03375, dated February 28, 1992, Georgia Power Company (GPC)
requested license amendments for the Vogtle Electric Generating Plant (VEGP)
Units 1 and 2 which will allow operation at the engineered safety features
design power level of 3565 MWt. These changes will allow the electrical output
of each unit to be increased by about 50 MWe. Included with the request was a
summary of an evaluation of the effects of operating at the increased power
level which concluded that the proposed uprate did not constitute an unreviewed
environmental question.

The NRC Staff requested additional information concerning (1) the need for the
additional power, (2) the effects of the power uprating on the National
Pollutant Discharge Elimination System (NPDES) Permit, (3) the effects of
additional use of groundwater, and (4) the basis for the conclusion that the
env}ronmental effects for the uprated conditions are within those previously
evaluated.

1) The Southern Electric System (SES) experienced substantial load growth
during the 1980s. By the late 1980s, the system recognized that new sources
would be needed in the early- and mid-1990s.

Three of the five load-serving companies in the system filed for
certification of new generating units in 1991 and 1992. The Alabama Public
Service Commission certified the need for 720 MW of new capacity at the
Greene County site for completion in 1995 and 1996. The Georgia Public
Service Commission certified the need for 160 MW in 1994 for Savannah
Electric and 480 MW of new capacity in 1994 and 1995. Georgia Power Company
filed in early 1993 for an additional 160 MW of capacity in 1995 and
released a request for proposals for up to BOO MW in 1996 and up to 800 MW
in 1997 of independent power.

A11 of these certifications and requests for proposals assumed the VEGP
uprates will be successful, or more capacity would have been needed.
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2)

3)

4)

The evaluation of the effects of operation at the increased power level on
water discharges subject to the NPDES Permit indicatas that discharge
parameters do not change from parameters evaluated in the Firal
Environmental Statement (FES). The discharge characteristics on which the
NPDES Permit was based are also not affected by the proposed increase in
power. Therefore, no modification to the existing NPDES Permit is required.

The projected increase of 30 gpm per unit in groundwater usage that was
indicated in ELV-03375 has been evaluated. The FES for VEGP was based on a
conservatively estimated total groundwater usage of 840 gpm for the two
units. Operating experience has shown that actual total groundwater usage
based on current data is approximately 750 gpm. The expected additional 60
gpm withdrawal associated with the proposed power increase does not result
in a total groundwater withdrawal rate (810 gpm) that exceed: the 840 gpm
rate defined in the FES. In addition, the 810 gpm (1,166,400 gpd)
withdrawal rate does not exceed the withdrawal 1imit defined in the Permit
to Use Groundwater issued to VEGP by the Georgia Department of Natural
Resources - Environmental Protection Division. The permit authorizes an
average withdrawal rate of 5,500,000 gpd. As such, no additional evaluation

of groundwater withdrawal is necessary to support the proposed increase in
power.

The environmental effects of VEGP cperation were evaluated based on
conservative estimates of operating conditions. The results were summarized
in the FES. The effects of operation at the increased power level have been
evaluated relative to the FES, and it has been determined that the
conciusions of the FES remain valid for operation at uprated conditions.

The plant operating parameters impacted by the proposed uprate remain within
the bounding conditions on which the conclusions of the FES are based.

The additional information described above does not alter the conclusions or
information provided in our letter ELV-03375.

C. K. McCoy
CKM/HWM/gmb
Xc: i
W. B. Shipman
M. Sheibani
NORMS

U. 5. Nuclear Requlatory Commission

Mr. S. D. Ebneter, Regional Administrator

Mr. D. S. Hood, Licensing Project Manager

Mr. 8. R. Bonser, Senior Resident Inspector, Vogtle
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C. K_McCoy Georgia Power
vice Presdent Nuclear
voglie Progct the Southern elecirc sysiem

February 28, 1992

ELV-03375
001039
Docket Mos. 50-424
50-425
TAC-MB2724
M82725

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D. C. 20555

Gentlemen:

VOGTLE ELECTRIC GENERATING PLANT
LICENSE CHANGE POWER UPRATING

In accordance with 10 CFR 50.90, Georgia Power Company (GPC) proposes to amend
the Vogtle Electric Generating Flant (VEGP) Units 1 and 2 licenses NPF-68 and
NPF-81. The proposed amendment changes the Technical Specifications by revising
the definition of rated thermai power from 3411 awatts thermal (MWt) to 3565
MWt. In order to operate at the higher power level it is also necessary to
change the value of the statistical summation of errors assumed in the setpoint
calculation for the overtemperature delta (OTDT) trip function and to revise the
value of the power distribution reset function for OTDT.

The thermal hydraulic and nuclear aspects of the core were originally evaluated
on the basis of a core thermal output of 3411 MWt. Although the current
licensed core power level is 3411 MWt, all safety systems including the
containment and engineering safety features were designed for operation at a
higher core power level of 3565 MWt. The proposed change to the licensed power
level will allow VEGP Units 1 and 2 to operate at the engineering safety ‘
features design power rating without any modifications. This has been confirmed
by performing detailed evaluations and reanalyses of VEGP systems at the uprated
core gower rating level. Georgia Power Company has previously submitted
reanalyses of most accidents and transients using the higher power level (GPC
letter ELV-02166 dated November 29, 1990). The results of the reanalyses for
the remainder of the accidents and transients are discussed in the nuclear steam
supply system (NSSS) and balance of plant (BOP) licensing reports. These
reports are included with this letter.

The uprating efforts were performed in accordance with the licensin? bases that
currently exist for the Vogtle units. These bases assure the same level of
protection for the public health and safety at the uprated conditions as at the
presently licensed power level. The analyses show that operation at the uprated
power level can be achieved without changing any of the criteria that have
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prev{ously been used as the bases for acceptable cperation. Therefore, the

margins of safety provided by the acceptance ¢riteria used for the current

}1censed power level will not be changed by operating at the uprated power
evel.

The analyses that were necessary to support operation at uprated conditicns were
perfcrmed to allow the formation of as much operating margin as ossible. The
results of these analyses were used to support previous submittals to the NRC
such as for the use of VANTAGE-5 fuel and the reduction in the required amount
of reactor coolant system flow. The input assumptions used in the analyses
include conservative values for other parameters such as response times and
initial reactor coolant system temperatures. While these conservative
assumptions are indicated in the descriptions of the analyses that are attached
to this letter, only the changes necessary for operating at the increased core
power level are being requested.

Enclosure 1 provides a description of the proposed changes to the Technical
Specifications and the reasons for the changes. Enclosure 2 provides an
evaluation of operation at the uprated power level in accordance with the
requirements of 10 CFR 50.92. Enclosure 3 provides the revised pages for
{nsertion into the Technical Specifications. Enclosure 4 provides an
environmental evaluation, and enclosure 5 contains the NSSS licensing report,
and enclosure 6 contains the BOP 1icensing report.

In accordance with the long-term fuel management and power planning of GPC,
approval of operation at the uprated power level is requested by March 1, 1993.
This schedule will allow orderly implementation of the power increase prior to
peak load demands anticipated in the summer of 1993.

In accordance with 10 CFR 50.91, the designated state official will be sent 2
copy of this letter and all enclosures.

Mr. C. K. McCoy states that he is a vice president of Georgia Power Company and
s authorized to execute this oath on behalf of Georgia Power Company and that,
to the best of his knowledge and belief, the facts set forth in this letter and
enclosures are true.

FTRGIA POWER COMPANY
By: (ilx&szzzY /’éf;

C. K. McCoy Az//
Sworn to and subscribed before me this 52?5:} of /;E ’110*21;“. 1992.

I oA Bentley,

Notary Pdblic 0wy CONMISE0% EAPIRTS 1Y 6. 1685

xc: (See next page)
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Enclosures:

Basis for Proposed Changes

10 CFR 50.92 Evaluation
Instructions for Incorporation
Environmental Evaluation

NSSS Licensing Report

BOP Licensing Report

U WA

c(w):
Mr. W. B. Shipman
Mr. M. Sheibani
NORMS

U. S, Nuclear Requlatory Commission

Mr. S. D. Ebneter, Regional Administrator

Mr. D. S. Hood, Licensing Project Manager, NRR

Mr. B. R. Bonser, Senior Resident Inspector, Vogtle

Mr. J. D. Tanner, Commissioner, Department of Natural Resources
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1.0

1.1

1.11

1.1.2

1.2

Liquid Effluents
Regulatory Limits/Technical Specifications
Concentration Limits

The concentration of radioactive material released in liquid effluents
10 UNRESTRICTED AREAS shall be limited to the concentrations
specified in 10 CFR Part 20, Appendix B, Table II, Column 2 for
radionuclides other than dissolved or entrained noble gases. For
dissolved or entrained noble gases, the concentration shall be
limited to 2.0E-4 microcuries/ml total activity.

Dose Limits

The dose or dose commitment to a MEMBER OF THE PUBLIC from
radioactive materials in liquid effluents released, from each unit, to
IUNRESTRICTED AREAS shall be limited:

During any calendar quarter to less than or equal to 1.5 mrems to
the whole body and to less than or equal to 5 mrems to any organ, and

During any calendar year to less than or equal to 3 mrems to the whole
body and to less than or equal to 10 mrems to any organ.

Maximum Permissible Concentration (MPC)

MPC values used in determining allowable liquid radwaste release
rates and concentrations for principal gamma emitters, 1-131, tritium,
Sr-89, Sr-90 and Fe-55 are taken from 10 CFR Part 20, Appendix B,
Table Il, Column 2

For dissolved or entrained noble gases in liquid radwaste, the MPC
is 2E-04 uCi/ml total activity.

For gross alpha in liquid radwaste, the MPC is obtained from 10 CFR
Part 20, Appendix B. Note 2.d as 3. 0E-08 uCi/ml

Further, for all the above radionuclides or categories of radioactivity,
the overall MPC fraction is determined in accordance with 10 CFR
Part 20, Appendix B, Note 1.



The method whereby the MPC fraction is used to determine release
rates and liquid radwaste effluent radiation monitor setpoints is
described in Subsection 1.3 of this report.

Measurements and Approximations of Total Radioactivity

Prior to release of any tank containing liquid radwaste, and following
the required recirculations, samples are collected and analyzed in
accordance with ODCM Section 1.5.1. A sample from each tank
planned for release is analyzed for principal gamma emitters, |-131,
and dissolved and entrained noble gases by gamma spectrometry.
Monthly and quarterly composites are prepared for analysis by
extracting aliquots from each sample taken from tanks which are
released. Liquid radwaste sample analyses are performed

as follows:
MEASUREMENT FREQUENCY METHOD
Gamma Isotopic Each Batch Gamma Spectroscopy
with computerized
data reduction.
Dissolved or entrained Each Batch Gamma Spectroscopy
noble gases with computerized
data reduction
Tritium Monthly Distillation and
Composite liquid scintillation
counting
Gross Alpha Monthly Gas flow proportional
Composite counting
Sr-89 & Sr-90 Quarterly Chemical separation
Composite and gas flow
proportional or
scintillation counting
Fe-55 Quarterly Chemical separation
Composite and liquid scintillation
counting

Gamma isotopic measurements are performed in-house in the radiochemistry lab
using germanium detectors with resolution of 1.80 keV or lower. The detectors
are shielded by four inches of lead. A liquid radwaste sample is typically
counted for 2000-4000 seconds. A peak search of the resulting gamma ray
spectrum is performed by th:2 computer system. Energy and net count data of

all significant peaks are determined, and a quantitative reduction or MDA



calculation is performed. The procedure ensures that the LLD's are

met for the nuclides specified in ODCM 1.5.1.2.1, Mn-54, Fe-59, Co-58,

Co-60, Zn-65, M0-99, Cs-134, Cs-137, Ce-141 and Ce-144 The quantitative
calculations, corrections for counting time, decay time, sample volume, sample
geometry, detector efficiency, baseline counts, branching ratio and MDA calculations,
are made based on the counts at the location on the spectrum where the peak for that
radio-nuclide would be located, if present

Tritium, Gross Aipha, Sr-89, Sr-80 and Fe-55 are, in some cases, analyzed
offsite.

The radionuclide concentrations determined by gamma spectroscopic
analysis of a sample taken from a tank planned for release and the most
current sample analysis results available for tritium, gross alpha, Sr-89,
Sr-80 and Fe-55 are used along with the corresponding MPC values

to determine a MPC fraction for the tank planned for release. This MPC
fraction is then used, with appropriate safety factors, along with the
minimum assured dilution stream flow to calculate maximum permissibie
release rate and a liquid effluent monitor setpoint. The monitor setpoint
is calculated to assure that the limits of Offsite Dose Calculation Manual
(ODCM) are not exceeded.

A monitor reading in excess of the calculated setpoint results in .
automatic termination of the liquid radwaste discharge. Liquid effl 2ant
discharge Is also automatically terminated if the dilution stream flow rate
falls below the minimum assured dilution flow rate used in the setpoint
calculations and established as a setpoint on the dilution stream flow
monitor

Radionuclide concentrations, safety factors, dilution stream flow rate,
and liquid effluent radiation monitor calibrations are entered into the
computer and a pre-release printout i1s generated. If the release 1s
not permissible, appropriate warnings will be included on the computer
screen. If the release is permissible, it is approved by the Chemistry
Foreman on duty and sent to the Operations Department for approval
and proressing When the release is completed, the necessary data
from the release (i.e , release volume, etc.) are transferred from

the Operations Department to the Chemistry Department. These data
are input to the computer and a post-release printout is generated.
The post release printout contains actual release rates, actual release
concentrations and quantities, actual dilution flow, and calculated
doses to an individual

10



1.4 Liquid Effluent Release Data

1.4.1 Tables

Regulatory Guide 1.21 Tables 2A, 2B, and 2-C are found in this report as Tables
1-2A,1-2AA 1-2B, 1-2BB, 2-C, and 2-CC. Data is presented on a quarterly basis
as required by Regulatory Guide 1.21 for all four quarters.

1.4.2 Total Error Measurement

“he total or maximum error associated with the effluent measurement will
include ‘@ cumulative errors resulting from the total operation of
sampling and measurement. Because it may be very difficult to assign
error terms for each parameter affecting the final measurement, detailed
statistical evaluation of error is not suggested. The objective should be
to obtain an overall estimate of the error associated with measurements
of radioactive materials released in liquid effluents.

1.4.2.1 Fission and activation total release was calculaied from sample analysis
results and release point flow rates.

Sampling and statistical error 10%
Counting Equipment Calibration 10%
Tank Volumes and System Flow Rates 20%
TOTAL ERROR 40%

1.4.2.2 Total Tritium release was calculated from sample analysis resuits and
release point volurnes

Tank volumes and system flow rate 20%
Sampling and statistical errors 10%
Counting equipment calibration 10%
TOTAL ERROR 40%

1.4.2.3 Dissolved and entrained gases were calculated from sample analysis
results and release point volumes

Tank volumes and system flow rate 20%
Sampling and statistical error 20%
Counting equipment calibration 10%

TOTAL ERROR 50%

11



1.4.2.4 Gross alpha radioactivity was calculated from sample analysis results and
release point volumes.

Tank volumes and system flowrates 20%
Sampling and statistical error 10%
Counting Equipment calibration 10%
Compositing sample error 5%
TOTAL ERROR 45%

1.4.2.5 Volume of waste prior to dilution was calculated from level indicators on
the tanks and pump discharge flow rates and times.

Level Indicator error 10%
Operator Interpretation of gauge 10%
TOTAL ERROR 20%

1.4.2.6 Volume of dilution water used was calculated from flow rate indicators
and pump discharge flow rates and times.

Flow rate indicator error 10%
Operator interpretation of gauge 10%
TOTAL ERROR 20%

1.5 Radiological Impact on Man Due to Liquid Releases

Doses to an individual due to radioactivity in liquid effluent were calculated
in accordance with the Offsite Dose Calculation Manual. Results are
presented in Table 1-4A for Unit 1 and 1-4B for Unit 2, for all four quarters

1.6 Abnormal Releases

1.6.1 There were no unplanned releases for this reporting period.

1.7 River Flow

The average flow rate of the Savannah River for the Annual Effluent
Report period was obtained from the Clark Hill Dam, Corporation of
Engineers Office. The average flow rate is 10665 cubic feet/sec.

12



TABLE1-2A
GEORGIA POWER COMPANY
VOGTLE ELECTRIC GENERATING PLANT U-1

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL LIQUID EFFLUENTS
UNIT : 1
STARTING : 1-JAN-1993 ENDING : 30-JUN-1993
TYPE OF EFFLUENT UNITS QUARTER1 QUARTER 2 EST.TOTAL
ERROR %

A. FISSION & ACTIVATION PRODUCTS

1. TOTAL RELEASE (NOT INCLUDING CURIES 4.07E-02 4.64E-02 40
TRITIUM,GASES ALPHA)

2. AVERAGE DILUTED CONCENTRATION  uCl/ML 4.39E-08 9.19E-08
DURING PERIOD

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
B. TRITIUM
1. TOTAL RELEASE CURIES 1.78E+02 3.78E+01 40

2. AVERAGE DILUTED CONCENTRATION  uClVML 1.92E-04 7.49E-05
DURING PERIOD

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
C.DISSOLVED AND ENTRAINED GASES
1. TOTAL RELEASE CURIES 7.65E-04 0.00E+00 50

2. AVERAGE DILUTED CONCENTRATION  uCI/ML 8.24E-10 0.00E+00
DURING PERIOD

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A

D.GROSS ALPHA RADIOACTIVITY

1. TOTAL RELEASE CURIES 6.07E-06 0.00E+00 45
E.WASTE VOL RELEASED(PRE-DILUTION) LITRE 8.42E+05 5.97E+05 20
F.VOLUME OF DILUTION WATER USED LITRE 9.27E+08 5.04E+08 20

Zeroes in this lable indicate that no radioactivity was present above detectable
levels. See Table 1-5 for typical LLD for liquid sample analyses
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TABLE1-2B
GEORGIA POWER COMPANY
VOGTLE ELECTRIC GENERATING PLANT U-2

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
ALL LIQUID EFFLUENTS
UNIT: 2
STARTING : 1-JAN-1993 ENDING : 30-JUN-1993

TYPE OF EFFLUENT UNITS QUARTER1 QUARTER 2 EST.TOTAL
ERROR %
A. FISSION & ACTIVATION PRODUCTS

1. TOTAL RELEASE (NOT INCLUDING CURIES 1.55E-02 9.22E-02 40
TRITIUM,GASES ALPHA)

2. AVERAGE DILUTED CONCENTRATION  uCI/ML 3.08E-08 1.42E-07
DURING PERIOD

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
B. TRITIUM
1. TOTAL RELEASE CURIES 6.71E+01 2.5TE+01 40

2. AVERAGE DILUTED CONCENTRATION  uCI/ML 1.33E-04 3.96E-05
DURING PERIOD

3. PERCENTAGE OF APPLICABLE LIMIT % N'A N/A
C.DISSOLVED AND ENTRAINED GASES
1. TOTAL RELEASE CURIES 2.40E-05 6.91E-07 50

2. AVERAGE DILUTED CONCENTRATION  uCI/ML 4.77E-11 1.06E-12
DURING PERIOD

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A

D.GROSS ALPHA RADIOACTIVITY

1. TOTAL RELEASE CURIES 0.00E+00 2.04E-04 45
E.WASTE VOL RELEASED(PRE-DILUTION) LITRE 2.39E+05 1.03E+07 20
F.VOLUME OF DILUTION WATER USED LITRE 5.03E+08 6.39E+08 20

Zeroes in this table indicate that no radioactivity was present above detectable
levels. See Table 1-5 for typical LLD for liquid sample analyses
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TABLE1-2C
GEORGIA POWER COMPANY
VOGTLE ELECTRIC GENERATING PLANT SITE

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL LIQUID EFFLUENTS
SITE
STARTING : 1-JAN-1993 ENDING : 30-JUN-1993
TYPE OF EFFLUENT UNITS QUARTER1 QUARTER 2 EST.TOTAL
ERROR %

A. FISSION & ACTIVATION PRODUCTS

1. TOTAL RELEASE (NOT INCLUDING CURIES 5.62E-02 1.39E-01 40
TRITIUM,GASES ALPHA)

2. AVERAGE DILUTED CONCENTRATION  uCI/ML 3.93E-08 1.20E-07
DURING PERIOD

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
B. TRITIUM
1. TOTAL RELEASE CURIES 2.45E+02 6.35E+01 40

2. AVERAGE DILUTED CONCENTRATION  uCI/ML 1.71E-04 5.50E-05
DURING PERIOD

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
C.DISSOLVED AND ENTRAINED GASES
1. TOTAL RELEASE CURIES 7.89E-04 6.91E-07 50

2. AVERAGE DILUTED CONCENTRATION  uCIVML 5.51E-10 5.99E-13
DURING PERIOD

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A

D.GROSS ALPHA RADIOACTIVITY

1. TOTAL RELEASE CURIES 6.07E-06 2.04E-04 45
E.WASTE VOL RELEASED(PRE-DILUTION) LITRE 1.08E+06 1.09E+07 20
F.VOLUME OF DILUTION WATER USED LITRE 1.43E+09 1.14E+09 20

Zeroes in this table indicate that no radioactivity was present above detectable
levels. See Tabie 1-5 for typical LLD for liquid sample analyses
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TABLE1-2AA

GEORGIA POWER COMPANY

VOGTLE ELECTRIC GENERATING PLANT U-1

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL LIQUID EFFLUENTS
UNIT ;1
STARTING : 1-JUL-1992 ENDING : 31-DEC-1993
TYPE OF EFFLUENT UNITS QUARTER3 QUARTER 4 EST.TOTAL
ERROR %
A. FISSION & ACTIVATION PRODUCTS
1. TOTAL RELEASE (NOT INCLUDING CURIES 1.27E-01 6.99E-02 40
TRITIUM,GASES ALPHA)

2. AVERAGE DILUTED CONCENTRATION  uCI/ML 3.53E-07 1.80E-07

DURING PERIOD
3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
B. TRITIUM
1. TOTAL RELEASE CURIES 1.11E+02 5.37TE+01 40
2. AVERAGE DILUTED CONCENTRATION  uCI/ML 3.09E-04 1.46E-04

DURING PERIOD
3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
C.DISSOLVED AND ENTRAINED GASES
1. TOTAL RELEASE CURIES 2.99E-05 1.48E-04 50
2. AVERAGE DILUTED CONCENTRATION  uCW/ML 8.31E-11 4.02E-10

DURING PERIOD
3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
D.GROSS ALPHA RADIOACTIVITY
1. TOTAL RELEASE CURIES 0.00E+00 0.00E+00 45
E.WASTE VOL RELEASED(PRE-DILUTION) LITRE 7.80E+05 9.83E+05 20
F.VOLUME OF DILUTION WATER USED LITRE 3.59E+08  3.68E+08 20

Zeroes in this table indicate that no radioactivity was present above detectable

levels. See Table 1-5 for typical LLD for liquid sample analyses
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TABLE1-2BB

GEORGIA POWER COMPANY

VOGTLE ELECTRIC GENERATING PLANT U-2

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL LIQUID EFFLUENTS
UNIT: 2
STARTING : 1-JUL-1993 ENDING : 31-DEC-1993
TYPE OF EFFLUENT UNITS QUARTER3 QUARTER 4 EST.TOTAL
ERROR %
A. FISSION & ACTIVATION PRODUCTS
1. TOTAL RELEASE (NOT INCLUDING CURIES 1.46E-01 9.82E-01 40
TRITIUM,GASES,ALPHA)
2. AVERAGE DILUTED CONCENTRATION  uC/ML 2.77E-07 1.14E-06
DURING PERIOD
3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
B. TRITIUM
1. TOTAL RELEASE CURIES 2.45E+02  4.30E+01 40
2. AVERAGL DILUTED CONCENTRATION  uCI/ML 4.64E-04 4.98E-05
DURING PERIOD
3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A

C.DISSOLVED AND ENTRAINED GASES

1. TOTAL RELEASE CURIES 2.31E-03 1.16E-04 50
2. AVERAGE DILUTED CONCENTRATION  uCIML 4.39E-09 1.34E-10

DURING PERIOD
3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A

D.GROSS ALPHA RADIOACTIVITY

1. TOTAL RELEASE CURIES 1.16E-05  0.00E+00 45
E.WASTE VOL RELEASED(PRE-DILUTION) LITRE 1.06E+06  3.64E+07 20
F.VOLUME OF DILUTION WATER USED LITRE 5.26E+08  8.2TE+08 20

Zeroes in this table indicate that no radioactivity was present above detectable
levels, See Table 1-5 for typical LLD for liguid sample analyses
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TABLE1-2CC
GEORGIA POWER COMPANY
VOGTLE ELECTRIC GENERATING PLANT SITE

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL LIQUID EFFLUENTS
SITE
STARTING : 1-JUL-1993 ENDING ; 31-DEC-1983
TYPE OF EFFLUENT UNITS QUARTER3 QUARTER 4 EST.TOTAL
ERROR %
A. FISSION & ACTIVATION PRODUCTS
1. TOTAL RELEASE (NOT INCLUDING CURIES 2.73E-01 1.05E+00 40
TRITIUM,GASES ALPHA)

2. AVERAGE DILUTED CONCENTRATION  uClI/ML 3.08E-07 8.54E-07

DURING PERIOD
3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
B. TRITIUM
1. TOTAL RELEASE CURIES 3.56E+02 9.67E+01 40
2. AVERAGE DILUTED CONCENTRATION  uCI/ML 4.01E-04 7.84E-05

DURING PERIOD
3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A

C.DISSOLVED AND ENTRAINED GASES

1. TOTAL RELEASE CURIES 2.34E-03 2.64E-04 50
2. AVERAGE DILUTED CONCENTRATION  uCIML 2.64E-09 2.14E-10

DURING PERIOD
3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
D.GROSS ALPHA RADIOACTIVITY
1. TOTAL RELEASE CURIES 1.1%E-05  0.00E+00 45
E.WASTE VOL RELEASED(PRF-DILUTION) LITRE 1.84E+06  3.74E+07 20
F.VOLUME OF DILUTION WATER USED LITRE 8.85E+08  1.20E+09 20

Zeroes in this table indicate that no radioactivity was present above detectable
levels. See Table 1-5 for typical LLD for liquid sample analyses
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TABLE 1-3A

REPORT CATEGORY : SEMIANNUAL LIQUID CONTINOUS AND BATCH RELEASES
: TOTALS FOR EACH NUCLIDE RELEASED.

TYPE OF ACTIVITY  ALL RADIONUCLIDES

REPORTING PERIOD : QUARTER 1 AND QUARTER 2 YEAR 1993

:UNIT 4

CONTINUQUS BATCH

ISOTOPE UNIT QUARTER1 QUARTER2 QUARTER1 QUARTER2

Co-57 CURIES 0.00E+00  0.00E+00 4.58E-06 4.41E-05
Co-58 CURIES 0.00E+00 2.47E-05 2.02E-03 1.10E-02
Co-60 CURIES 0.00E+00 3.91E-06 2.12E-03 3.72E-03
Cr-51 CURIES 0.00E+00 7.63E-08 3.93E-04 4,30E-03
Cs-134 CURIES 0.00E+00 3.41E-08 1.21E-04 1.07E-03
Cs-137 CURIES 0.00E+00 2.98E-06 1.89E-04 1.04E-03
Fe-55 CURIES 0.00E+00 1.76E-03 2.07E-02 1.25E-02
Fe-59 CURIES 0.00E+00  0.00E+00 5.75€-05 4.16E-04
G-ALPHA CURIES 0.00E+00  0.00E+00 6.07E-06  0.00E+00
H-3 CURIES 0.00E+00 3.20E-04 1.78E+02  3.78E+01
131 CURIES 0.00E+00  0.00E+00 3.64E-03 4 63E-04
i-133 CURIES 0.00E+00  0.00E+00 441E-05  0.00E+00
Mn-54 CURIES 0.00E+00 1.75E-06 5.25€-04 1.41E-03
Nb-95 CURIES 0.00E+00  0.00E+00 9.65E-05 1.85E-03
Nb-97 CURIES 0.00E+00  0.00E+00 1.23E-04 2.15E-04
Sb-124 CURIES 0.00E+00  0.COE+00 1.21E-04 1.16E-05
Sb-125 CURIES 0.00E+00  0.00E+00 1.02E-02 3.28E-03
Sn-113  CURIES 0.00E+00  0.00E+00  0.00E+00 7.25E-05
Sr-89 CURIES 0.00E+00 1.41E-03 7.83E-05 2.52E-05
Sr-90 CURIES 0.00E+00 1.70E-04  0.00E+00 2.70E-06
-132 CURIES 0.00E+00  0.00E+00 1.08E-04  0.00E+00
Sb-122  CURIES 0.00E+00  0.00E+00 1.15E-05  0.00E+00
Te-132  CURIES 0.00E+00  0.00E+00 1.02E-04  0.00E+00
Xe-13%m CURIES 0.00E+00  0.00E+00  0.00E+20  0.00E+00
Xe-132 CURIES 0.00E+00  0.00E+00 7.65E-04  0.00E+00
Xe-132  CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Zn-65 CURIES 0.00E+00  0.00E+00 8.44E-06 1.64E-04
Zr-95 CURIES 0.00E+00  0.00E+00 1.19E-05 1.13E-03
Ag-110m CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Br-82 CURIES 0.00E+00  0.00E+0G  0.00E+00  0.00E+00
Na-24 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
W-187 CURIES 0.00E+00 0.00E+00 0.00E+00  0.00E+00
La-140 CURIES 0.00E+00  7.00E+00  0.00E+00  0.00E+00
Be-7 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Ce-144  CURIES 0.00E+00  0.00E+00  0.00E+00 1.17E-04
Hf-181 CURIES 0.00E+00  0.00E+00  0.00E+00 2.86E-05
Te-129m CURIES 0.00E+00  0.00E+00  0.00E+00 9.67E-05

TOTAL CURIES 0.00E+00 3.70E-03 1.78E+02 3.78E+01
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TABLE 1-3B

REPORT CATEGORY : SEMIANNUAL LIQUID CONTINOUS AND BATCH RELEASES
‘TOTALS FOR EACH R/ "IONUCLIDE

TYPE OF ACTIVITY ALL RADIONUCLIDES

REPORTING PERIOD :QUARTER 1 AND QUARTER ? YEAR 1993

TUNIT 2

CONTINUOUS BATCH

ISOTOPE UNIT QUARTER1 QUARTER 2 QUARTER1 QUARTER 2
Co-57 CURIES 0.00E+00  0.00E+00 9.69E-06 1.96E-05
Co-58 CURIES 0.00E+00 5.90E-04 1.49E-03 1.74E-03
Co-60 CURIES 0.00E+00 2.91E-06 1.17E-03 6.76E-04
Cr-51 CURIES 0.00E+00 2.14E-06 9.30E-07 5.10E-04
Cs-134  CURIES 0.00E+00 2.14E-06 5.94E-05 1.71E-04
Cs-137 CURIES 0.00E+00 1.60E-05 7.89E-05 1.97E-04
Fe-55 CURIES 0.00E+00 7.65E-02 7.85E-03 1.08E-02
Fe-59 CURIES 0.00E+00 4.28E-06  0.00E+00 5.31E-05
G-ALPHA CURIES 0.00E+00 2.04E-04  0.00E+00  0.00E+00
H-3 CURIES 0.00E+00  0.00E+00  6.71E+01 2.57E+01
1-131 CURIES 0.00E+00 2.14E-06 3.27E-08  0.00E+00
1133 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Mn-54 CURIES 0.00E+00 8.10E-07 2.30E-04 2.19E-04
Nb-95 CURIES 0.00E+00 1.07E-06 1.50E-05 1.67E-04
Nb-97 CURIES 0.00E+00  0.00E+00 6.91E-05 1.25E-05
Sb-124  CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Sb-125 CURIES 0.00E+00 2.14E-06 4.41E-03 6.02E-04
Sn-113  CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Sr-89 CURIES 0.00E+00  0.00E+00 6.34C-05 1.10E-05
Sr-80 CURIES 0.00E+00  0.00E+00 4.29E-06  0.00E+00
1-132 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Sb-122  CURIES 0.00E+00  0.00E+00  0.00E+00 2.85E-05
Te-132 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Xe-133m CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Xe-133  CURIES 0.00E+00  0.00E+00 2.33E-05  0.00E+00
Xe-135 CURIES 0.00E+00  0.00E+00 7.22E-07 8.91E-07
Zn-85 CURIES 0.00E+0C  0.00E+00 8.91E-06 1.09E-05
2r-95 CURIES 0.00E+00 1.07E-06  0.00E+00 1.04E-04
Ag-110m CURIES 0.00E+00  0.00E+00  0.00E+00 7.72E-06
Br-82 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Na-24 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
W-187 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
La-140  CURIES 0.00E+00 5.25E-08  0.00E+00  0.00E+00
Be-7 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Ce-144  CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Hf-181 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Te-129m CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00

TOTAL CURIES 0.00E+00 7.73E-02 6. 71E+01 2.57TE+01



TABLE 1-3C

REPORT CATEGORY : SEMIANNUAL LIQUID CONTINOUS AND BATCH RELEASES

:TOTALS FOR EACH RADIONUCLIDE
TYPE OF ACTIVITY  : ALL RADIONUCLIDES

REPORTING PERIOD :QUARTER 1 AND QUARTER 2 YEAR 1993

SITE

Co-57 CURIES
Co-58 CURIES
Co-60 CURIES
Cr-51 CURIES
Cs-134 CURIES
Cs-137 CURIES
Fe-55 CURIES
Fe-59 CURIES
G-ALPHA CURIES

H-3 CURIES
1-131 CURIES
1-133 CURIES

Mn-54 CURIES
Nb-95 CURIES
Nb-97 CURIES
Sb-124 CURIES
Sb-125 CURIES
Sn-113  CURIES
Sr-89 CURIES
Sr-80 CURIES
1-132 CURIES
Sb-122 CURIES
Te-132 CURIES
Xe-133m CURIES
Xe-133 CURIES
Xe-135 CURIES
Zn-85 CURIES
2r-95 CURIES
Ag-110m CURIES
Br-82 CURIES
Na-24 CURIES
W-187 CURIES
La-140  CURIES
Be-7 CURIES
Ce-144 CURIES
Hf-181 CURIES
Te-129m CURIES

CONTINUOUS BATCH
ISOTOPE UNIT QUARTER 1 QUARTER 2 QUARTER 1 QUARTER 2
0.00E+00  0.00E+00 1.43E-05 6.37E-05
0.00E+00 6.15E-04 3.51E-03 1.27E-02
0.00E+00 6.82E-06 3.29E-03 4.40E-03
0.00E+00 9.77E-06 3.94E-04 4.81E-03
0.00E+00 5.55E-06 1.80E-04 1.24E-03
0.00E+00 1.90E-05 2.68E-04 1.24E-03
0.00E+00 7.83E-02 2.86E-02 2.31E-02
0.00E+00 4.28E-06 5.75E-05 4.89E-04
0.00E+00 2.04E-04 6.07E-06  0.00E+00
0.00E+00 3.20E-04  2.45E+02  6.35E+01
0.00E+00 2.14E-08 3.64E-03 4.63E-04
0.00E+00  0.00E+00 441E-05  0.00E+00
0.00E+00 2.56E-06 7.55E-04 1.63E-03
0.00E+00 1.07E-06 1.12E-04 2.02E-03
0.00E+00  0.00E+00 1.92E-04 2.28E-04
0.00E+00  0.00E+00 1.21E-04 1.16E-05
0.00E+00 2.14E-086 1.46E-02 3.89E-03
0.00E+00  0.00E+00  0.00E+00 7.25E-05
0.00E+00 1.41E-03 1.42E-04 3.62E-05
0.00E+00 1.70E-04 4.29E-06 2.70E-06
0.00E+00  0.00E+00 1.08E-04  0.00E+00
0.00E+00  0.00E+00 1.15E-05 2.85E-05
0.00E+00  0.00E+00 1.02E-04  0.00E+00
0.00E+00  0.00E+00  0.00E+00  0.00E+00
0.00E+00  0.00E+00 7.88E-04  0.00E+00
0.00E+00  0.00E+00 7.22E-07 6.91E-07
0.00E+00  0.00E+00 1.74E-05 1.75E-04
0.00E+00 1.07E-06 1.19E-05 1.23E-03
0.00E+00  0.00E+00  0.00E+00 7.72E-06
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 5.25E-08  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 1.17E-04
0.00E+00  0.00E+00  0.00E+00 2.86E-05
0.00E+00  0.00E+00  0.00E+00 9.67E-05
0.00E+00 8.10E-02  2.45E+02  6.36E+01

TOTAL CURIES
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TABLE 1-3AA

REPORT CATEGORY : SEMIANNUAL LIQUID CONTINOUS AND BATCH RELEASES
: TOTALS FOR EACH NUCLIDE RELEASED.

TYPE OF ACTIVITY :ALL RADIONUCLIDES

REPORTING PERIOD : QUARTER 3 AND QUARTER 4 YEAR 1993
(UNIT 1

CONTINUQUS BATCH

ISOTOPE UNIT QUARTER3 QUARTER4 QUARTER3 QUARTER4

Co-57 CURIES 0.00E+00  0.00E+00 3.21E-04 1.68E-04
Co-58 CURIES 0.00E+00  0.00E+00 2.63E-02 1.57E-02
Co-60 CURIES 0.00E+00  0.00E+00 1.82E-02 1.03E-02
Cr-51 CURIES 0.00E+00  0.00E+00 7.01E-03 5.78E-03
Cs-134  CURIES 0.00E+00  0.00E+00 7.56E-04 1.86E-03
Cs-137 CURIES 0.00E+00  0.00E+00 1.14E-03 2.52E-03
Fe-55 CURIES 0.00E+C0  0.00E+00 5.31E-02 1.85E-02
Fe-59 CURIES 0.00E+00  0.00E+00 4 49E-04 4.53E-04
G-ALPHA CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
H-3 CURIES 0.00E+00  0.00E+00 1.11E+02  5.37E+01
1-131 CURIES 0.00E+00  0.00E+00  0.00E+00 6.45E-05
1-133 CURIES 0.00E+00  0.00E+00  0.00E+00 8.86E-06
Mn-54 CURIES 0.00E+00  0.00E+00 5.09E-03 3.20E-03
Nb-95 CURIES 0.00E+00  0.00E+00 2.90E-03 1.27E-03
Nb-97 CURIES 0.00E+00  0.00E+00 4.92E-04  0.00E+00
Sb-124 CURIES 0.00E+00  0.00E+00  0.00E+00 9.26E-06
Sb-125 CURIES 0.00E+00  0.00E+00 8.92E-03 8.00E-03
Sn-113  CURIES 0.00E+00  0.00E+00 1.74E-04 4.12E-05
Sr-89 CURIES 0.00E+00  0.00E+00 4.69E-05  0.00E+00
Sr-90 CURIES 0.00E+00  0.00E+00  0.00E+00 4.12E-06
1132 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Sb122 CURIES 0.00E+00  0.00E+00 8.18E-05 5.42E-05
Te-132 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Xe-133m CURIES 0.00E+00  0.00E+00  0.00E+00 4 52E-05
Xe-133  CURIES 0.00E+00  0.00E+00 2.99E-05 1.03E-04
Xe-135 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Zn-65 CURIES 0.00E+00  0.00E+00 3.76E-04 1.30E-03
2r-95 CURIES 0.00E+00  0.00E+00 1.49E-03 6.46E-04
Ag-110m CURIES 0.00E+00  0.00E+00 3,05E-04  0.00E+00
Br-82 CURIES 0.00E+00  0.00E+00 0.00E+00  0.00E+00
Na-24 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
W-187 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
La-140 CURIES 0.00E+00  0.00E+00 0.00E+00  0.00E+00
Be-7 CURIES 0.00E+00  0.00E+00  0.00E+00 2.61E-05
Ce-144 CURIES 0.00E+00  0.00E+00 1.16E-04  0.00E+00
Hf-181 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Te-129m CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00

TOTAL CURIES 0.00E+00  0.00E+00 1.11E+02  5.38E+01
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TABLE 1-38B

REPORT CATEGORY : SEMIANNUAL LIQUID CONTINOUS AND BATCH RELEASES
:TOTALS FOR EACH RADIONUCLIDE

TYPE OF ACTIVITY :ALL RADIONUCLIDES

REPORTING PERIOD :QUARTER 3 AND QUARTER 4 YEAR 1983
‘UNIT 2

CONTINUOUS BATCH
ISOTOPE UNIT QUARTER3 QUARTER 4 QUARTER3 QUARTER 4
Co-57 CURIES 0.00E+00  0.00E+00 2.57E-04 7.35E-05
Co-58 CURIES 0.00E+00 3.54E-04 2.54E-02 9.15E-03
Co-60 CURIES 0.00E+00 9.36E-04 1.47E-02 3.90E-03
Cr-51 CURIES 0.00E+00  0.00E+00 8.23E-03 5.28E-03
Cs-134 CURIES 0.00E+00  0.00E+00 1.47E-03 5.65E-05
Cs-137 CURIES 0.00E+00  0.00E+00 1.97E-03 1.49E-04
Fe-55 CURIES 0.00E+00 9.40E-01 7.75E-02 1.20E-02
Fe-59 CURIES 0.00E+00  0.00E+00 6.28E-04 4.14E-04
G-ALPHA CURIES 0.00E+00  0.00E+00 1.16E-05  0.00E+00
H-3 CURIES 0.00E+00  1.98E+00 2.45E+02 4.01E+01
<131 CURIES 0.00E+00  0.00E+00  0.00E+00 3.35E-05
-133 CURIES 0.00E+00  0.00E+00  0.00E+00 2.72E-05
Mn-54 CURIES 0.00E+00 3.91E-04 4.80E-03 1,14E-03
Nb-95 CURIES 0.00E+00  0.00E+00 2.61E-03 9.39E-04
Nb-87 CURIES 0.00E+00  0.00E+00 2.82E-04  0.00E+00
Sb-124 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Sb-125 CURIES 0.00E+00  0.00E+00 5.87E-03 6.53E-03
Sn-113  CURIES 0.00E+00  0.00E+00 1.82E-05 1.80E-05
Sr-89 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Sr-80 CURIES 0.00E+00 8.25E-06  0.00E+00  0.00E+00
1-132 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Sb-122 CURIES 0.00E+00  0.00E+00 5.01E-05 0.00E+00
Te-132 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Xe-133m CURIES 0.00E+00  0.00E+00 9.33E-05  0.00E+00
Xe-133  CURIES 0.00E+00  0.00E+00 2.15E-03 1.16E-04
Xe-135 CURIES 0.00E+00  0.00E+00 7.18E-05  0.00E+00
Zn-65 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
2r-95 CURIES 0.00E+00  0.00E+00 1.35E-03 5.21E-04
Ag-110m CURIES 0.00E+00  0.00E+00 3.68E-04  0.00E+00
Br-82 CURIES 0.00E+00  0.00E+00  0.00E+00 1.54E-05
Na-24 CURIES 0.00E-0U  0.00E+00  0.00E+00 4.58E-06
W-187 CURIES 0.0CE+00  0.00E+00  0.00E+00 3.04E-05
La-140  CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Be-7 CURIES 0.00E+00  0.00E+00 0.00E+00  0.00E+00
Ce-144  CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Hf-181 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Te-129m CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00

TOTAL CURIES 0.00E+00  2.92E+00 2.45E+02 4.01E+01
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TABLE 1-3CC

REPORT CATEGORY : SEMIANNUAL LIQUID CONTINOUS AND BATCH RELEASES
'TOTALS FOR EACH RADIONUCLIDE

TYPE OF ACTIVITY  : ALL RADIONUCLIDES

REPORTING PERIOD :QUARTER 3 AND QUARTER 4YEAR 1993
SITE

CONTINUOQUS BATCH
ISOTOPE UNIT QUARTER 3 QUARTER 4 QUARTER 3 QUARTER 4
Co-57 CURIES 0.00E+00  0.00E+00 5.78E-04 2.47c-04
Co-58 CURIES 0.00E+00 3.54E-04 5.17E-02 2.49E-02
Co-60 CURIES 0.00E+00 9.36E-04 3.29E-02 1.42E-02
Cr-51 CURIES 0.00E+00  0.00E+00 1.52E-02 1.11E-02
Cs-134 CURIES 0.00E+00  0.00E+00 2.23E-03 1.92E-03
Cs-137 CURIES 0.00E+00  0.00E+00 3.11E-03 2.67E-03
Fe-55 CURIES 0.00E+00 9.40E-01 1.31E-01 3.05E-02
Fe-59 CURIES 0.00E+00  0.00E+00 1.08E-03 8.67E-04
G-ALPHA CURIES 0.00E+00  0.00E+00 1.16E-05  0.00E+00
H-3 CURIES 0.00E+00 1,98E+00  3.56E+02  ".38BE+01
131 CURIES 0.00E+00  0.00E+00  0.00E+00 9.80E-05
I-133 CURIES 0.00E+00  0.ME+00  0.00E+00 3.61E-05
Mn-54 CURIES 0.00E+00 3..1E-04 9.89E-03 4.34E-03
Nb-95 CURIES 0.00E+00  0.00E+00 5.51E-03 2.21E-03
Nb-97 CURIES 0.00E+00  0.00E+00 7.74E-04  0.00E+00
Sb-124  CURIES 0.00E+00  0.00E+00  0.00E+00 9.26E-06
Sb-125 CURIES 0.00E+00  0.00E+00 1.48E-02 1.45E-02
Sn-113  CURIES 0.00E+00  0.00E+00 1.92E-04 5.92E-05
Sr-89 CURIES 0.00E+00  0.00E+00 469E-05  0.00E+00
Sr-90 CURIES 0.00E+00 8.25E-06  0.00E+00 4,12E-06
-132 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Sb-122 CURIES 0.00E+00  0.00E+00 1.32E-04 5.42E-05
Te-132 CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00
Xe-133m CURIES 0.00E+00  0.00E+00 9.33E-05 4.52E-05
Xe-133  CURIES 0.00E+00  0.00E+00 2.18E-03 2.19E-04
Xe-135 CURIES 0.00E+00  0.00E+00 7.15E-05  0.00E+00
Zn-65 CURIES 0.00E+00  0.00E+00 3.76E-04 1.30E-03
2r-95 CURIES 0.00E+00  0.00E+00 2.84E-03 1.17E-03
Ag-110m CURIES 0.00E+00  0.00E+00 6.73E-04  0.00E+00
Br-82 CURIES 0.00E+00  0.00E+00  0.00E+00 1.54E-05
Na-24 CURIES 0.00E+00  0.00E+00  0.00E+00 4.58E-06
W-187 CURIES 0.00E+00  0.00E+00  0.00E+00 3.04E-05
La-140  CURIES 0.00E+00  0.00E+0C  0.00E+00  0.00E+00
Be-7 CURIES 0.00E+00  0.00E#+ ".00E+00 2.861E-05
Ce-144  CURIES 0.00E+00  0.00E+00 1.16E-04  0.00E+00
Hf-181 CURIES 0.00E+00  0.00E+00  0.00E+0U  0.00E+00
Te-129m CURIES 0.00E+00  0.00E+00  0.00E+00  0.00E+00

TOTAL CURIES 0.00E+00  2.92E+00  3.56E+02  9.39E+01
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TABLE 1-4A

VOGTLE ELECTRIC GENERATING PLANT
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
INDIVIDUAL DOSES DUE TO LIQUID RELEASES

JANUARY, 1993 THROUGH JUNE, 1993

UNIT 1
CUMULATIVE DOSE PER QUARTER
ORGAN ODCM UNITS | QUARTER| %OF | QUARTER| %OF
LIMIT 1 opcMm 2 ODCM
LIMIT LIMIT
Bone 5.0 mrem 1 58E-03 | 3.16E-02 | 1.17E-02 | 2.34E-01
Liver 50 mrem 5.00E-03 1.00E-01 1.47E-02 2 94E-01
T. Body 1.5 mrem 435E-03 | 2.90E-01 | 1.19E-02 | 7 93E-O01
Thyroid 5.0 mrem 561E-03 | 1.12E-01 | 131E-03 | 262E-02
Kidney 5.0 mrem 337E-03 | 6.74E-02 | 549E-03 | 1.10E-01
Lung 5.0 mrem 158E-02 | 316E-01 | 7.53E-03 | 151E-01
Gl-LLI 5.0 mrem 416E-03 | 832E-02 | 4.19E-03 | 838E-02
CUMULATIVE JOSE PER YEAR
ORGAN | 0ODCM UNIT. | YEAR TO DATE % OF ODCM
L umir LIMIT
Bone | 10.0 mrem 1.33E-02 1.33E-01
Liver | 10.0 mrem 1.97E-02 1.97E-01
T.Body | 3.0 mrem 1 63E-02 5.43E-01
Thyroid | 10.0 mrem 6.92E-03 6.92E-02
Kidney | 10.0 mrem 8 8EE-03 8.86E-02
Lung | 10.0 mrem 2.33E-02 2.33E-01
Gl-LLI 10.0 mrem 8.35E-03 8.35E-02
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TABLE 1-4B
VOGTLE ELECTRIC GENERATING PLANT
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
INDIVIDUAL DOSES DUE TO LIQUID RELEASES
JANUARY, 1993 THROUGH JUNE, 1993

UNIT 2
CUMULATIVE DOSE PER QUARTER
ORGAN ODCM UNITS QUARTER % OF QUARTER % OF
LIMIT 1 ODCM 2 ODCM
LIMIT LIMIT
Bone 5.0 mrem 7.30E-04 1.46E-02 3.25E-03 6.50E-02
Liver 5.0 mrem 2.34E-03 4 68E-02 545E-03 1.09E-01
T. Body 1.5 mrem 2.06E-03 1.37E-01 3.91E-03 2.61E-01
Thyroid 5.0 mrem 1.27E-03 2.54E-02 5 96E-04 1.19E-02
Kidney 5.0 mrem 1.61E-03 3.22E-02 2.01E-03 4 02E-02
Lung 5.0 mrem 7 72E-03 1.54E-01 2.72E-03 5.44E-02
GI-LLI 5.0 mrem 2.06E-03 4 12E-02 1.43E-03 2 88E-02
CUMULATIVE DOSE PER YEAR
ORGAN ODCM UNITS | YEAR TO DATE % OF ODCM
LIMIT LIMIT
Bone 10.0 mrem 3.98E-03 3.98E-02
Liver 10.0 mrem 7.79E-03 7.79E-02
T. Body 3.0 mrem 597E-03 1.99E-01
Thyroid 10.0 mrem 1.87E-03 1.87E-02
Kidney 10.0 mrem 3.62E-03 3.62E-02
Lung 10.0 mrem 1.04E-02 1.04E-01
Gi-LLI 10.0 mrem 3.4S9E-03 3.49E-02




TABLE 1-4AA

VOGTLE ELECTRIC GENERATING PLANT
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
INDIVIDUAL DOSES DUE TO LIQUID RELEASES

July, 1993 THROUGH December, 1993

UNIT 1
CUMULATIVE DOSE PER QUARTER
ORGAN OoDCM UNITS QUARTER % OF QUARTER % OF
LIMIT 3 ODCM 4 ODCM
LIMIT LIMIT
Bone 5.0 mrem 1.40E-02 2.80E-01 2. 80E-02 5 60E-01
Liver 5.0 mrem 2 64E-02 5 28E-01 5.07E-02 1. 01E+00
T. Body 1.5 mrem 1.97E-02 1.31E+00 | 374E-02 | 249E+00
Thyroid 5.0 mrem 2 88E-03 5.76E-02 1.85E-03 3.70E-02
Kidney 5.0 mrem 1.06E-02 2.12E-01 1.83E-02 3 66E-01
Lung 5.0 mrem 2. 82E-02 5.64E-01 2 64E-02 5.28E-01
GI-LLI 5.0 mrem 1.18E-02 2. 36E-01 8.24E-03 1.65E-01
CUMULATIVE DOSE PER YEAR
ORGAN ODCM UNITS | YEAR TO DATE % OF ODCM
LIMIT LIMIT
Bone 10.0 mrem 5.53E-02 5.53E-01
Liver 10.0 mrem 9.68E-02 9 68E-01
T. Body 3.0 mrem 7.34E-02 2.45E-02
Thyroid 10.0 mrem 1.17E-02 1.17E-01
Kidney 10.0 mrem 3.78E-02 3.78E-01 i
lL.ung 10.0 mrem 7.79E-02 7. 79E-01
GI-LLI 10.0 mrem 2.84E-02 2.84E-01
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TABLE 1-4BB

VOGTLE ELECTRIC GENERATING PLANT
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
INDIVIDUAL DOSES DUE TO LIQUID RELEASES
JULY, 1993 THROUGH DECEMBER, 1993

UNIT 2
CUMULATIVE DOSE PER QUARTER
ORGAN ODCM UNITS QUARTER % OF QUARTER % OF
LIMIT 3 ODCM 4 ODCM
LIMIT LIMIT
Bone 5.0 mrem 2.54E-02 5.08E-01 2.49E-02 4 98E-01
Liver 5.0 mrem 5 05E-02 1.01E+00 1.95E-02 3.90E-01
T. Body 1.5 mrem 3.87E-02 2.58E+00 | 7.06E-03 4 71E-01
Thyroid 5.0 mrem 6.91E-03 1.38E-01 1.21E-03 2.42E-02
Kidney 5.0 mrem 2 10E-02 4 20E-01 2.09E-03 4 18E-02
Lung 5.0 mrem 2.55E-02 5 10E-01 2.35E-02 4 70E-01
GI-LLi 5.0 mrem 1.51E-02 3 -2E-01 1 45E-02 2.90E-01
CUMULATIVE DOSE PER YEAR
ORGAN = 0ODCM UNITS | YEAR TO DATE % of ODCM
LIMIT LIMIT
Bone 10.0 mrem 543E-02 5 43E-01
Liver 10.0 mrem 7.78E-02 7.78E-01
T. Rady 3.0 mrem 517E-02 1.72E+00
Thyroid | 10.0 mrem ¢ 99E-03 9.9CE-02
Kidney 10.0 mrem 2.67E-02 2.67E-01
Lung 10.0 mrem 5.94C-02 5.94E-01
Gl-LLI 10.0 mrem 3.31E-02 3.31E-01




TABLE 1-6
LOWER LIMITS OF DETECTION - LIQUID SAMPLE ANALYSES

VOGTLE ELECTRIC GENERATING PLANT
JANUARY, 1993 - DECEMBER 31, 1993

The values in this table represent a priori lower limits of detection (LLD) which are typically
achieved in laboratory analyses of liquid radwaste samples.

RADIONUCLIDE LLD UNITS
Mn-54 2.73E-08 uCi/mi
Fe-59 8 33E-08 uCi/ml
Co-58 3.78E-08 uCi/mi
Co-60 6.76E-08 uCi/ml
Zn-65 1.32E-07 uCi/mi
Mo-99 4 31E-07 uCi/ml
Cs-134 3.06E-08 uCi/mi
Cs-137 4 51E-08 uCi/ml
Ce-141 6.99E-08 uCi/mi
Ce-144 2.95E-07 uCi/ml
1-131 597E-08 uCi/ml
Xe-133 9.11E-C8 uCi/ml
Xe-135 4 27E-08 uCi/mi
Fe-55 1.00E-06 uCi/ml
Sr-89 5.00E-08 uCi/mi
Sr-90 7.00E-09 uCi/ml
H-3 2.00E-06 uCi/mi
Gross Alpha 7.00E-08 uci/mi



TABLE 1-6A

GEORGIA POWER COMPANY

VOGTLE ELECTRIC GENERATING PLANT - UNIT 1

BATCH RELEASE SUMMARY OF ALL RELEASES

STARTING: JANUARY, 1993 ENDING: JUNE, 1993

LIQUID RELEASES

Number of Releases

Total Time For All Releases
Maximum Time For a Release
Average Time For a Release
Minimum Time For a Release
Average Stream Flow

GASEOQUS RELEASES

Number of Releases.

Total Time For All Releases
Maximum Time For A Release
Average Time For A Release
Minimum Time For A Release

40
16323.00
1406.00
383.08
9.00
23.52

108
57618.00
5820.00
528.61
4.00

minutes
minutes
minutes
minutes
GPM

minutes
minutes
minutes
minutes



TABLE 1-6B
GEORGIA POWER COMPANY
VOGTLE ELECTRIC GENERATING PLANT - UNIT 2

BATCH RELEASE SUMMARY OF ALL RELEASES

STARTING: JANUARY, 1993 ENDING: JUNE, 1993
LIQUID RELEASES
Number of Releases 17
Total Time For All Releases 5107.00 minutes
Maximum Time For A Release 1019.00 minutes
Average Time For A Release 300.41 minutes
Minimum Time For A Release 32.00 minutes
Average Stream Flow 20.41 GPM
GASEQUS RELEASES
Number of Releases 37
Total Time For All Releases 5793.00 minutes
Maximum Time For a Release 1725.00 minutes
Average Time For A Release 156.57 minutes

Minimum Time For A Release 32.00° minutes
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TABLE 1-6AA

GEORGIA POWER COMPANY

VOGTLE ELECTRIC GENERATING PLANT - UNIT 1

BATCH RELEASE SUMMARY OF ALL RELEASES

STARTING: JULY, 1993 END!"'G: DECEMBER, 1993

LIQUID REI.LEASES

Number of Reieases

Total Time For All Releases
Maximum Time For a Release
Average Time For a Release
Minimum Time For a Release
Average Stream Flow

GASEOQ!IS RELEASES

Number of Releases

Total Time For All Releases
Maximum Time For A Release
Average Time For A Release
Minimum Time For A Release

61
7908.00
44900
12964
19.00
58.33

87
11368.00
1184.00
130.67
6.00
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minutes
minutes
minutes
minutes
GPM

minutes
minutes
minutes
minutes



TABLE 1-6BB

GEORGIA POWER COMPANY

VOGTLE ELECTRIC GENERATING PLANT - UNIT 2

BATCH RELEASE SUMMARY OF ALL RELEASES

STARTING:

LIQUID RELEASES

Number of Releases

Total Time For All Releases
Maximum Time For A Release
Average Time For A Release
Minimum Time For A Release
Average Stream Flow

GASEOUS RELEASES

Number of Releases

Total Time For All Releases
Maximum Time For a Release
Average Time For A Release
Minimum Time For A Release

JULY, 1993 ENDING: DECEMBER, 1993

45

8577.00 minutes
482.00 minutes
190.60 minutes
56.00 minutes

44 51 GPM

60
57679.00

6880.00 minutes
961.32 minutes
7.00° minutes
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minutes



2.0

2.1

2.1.1

2.1.2

2.1.3

Gaseous Effluents
ODCM Specifications

The ODCM Specifications presented in this section are for Unit 1 and Unit 2

Dose Rate Limit

The dose rate due to radioactive materials released in gaseous effluents from the site
to areas at and beyond the SITE BOUNDARY shall be limited to the following:

a. For noble gases: Less than or equal to 500 mrems/yr to the whole body and
less than or equal to 3000 mrems/yr to the skin and,

b. For lodine-131, for lodine-133, for tritium and for all radionuclides in
particulate form with half lives grez . than 8 days: Less than or equal to
1500 mrems/yr to any organ.

Air Dose Due To Noble Gas

The air dose due to noble gases released in gaseous effluents, from each unit, to
areas at and beyond the SITE BOUNDARY shall be limited to the following:

a During any calendar quarter: Less than or equal to 5 mrads
for gamma radiation and less than or equal to 10 mrads for beta
radiation, and

b During any calendar year: Less than or equal to 10 mrads for gamma
radiation and less than or equal to 20 mrads for beta radiation.

Dose To Any Organ

The dose to a MEMBER OF THE PUBLIC from lodine-131, lodine-133, tritium
and all radionuclides in particulate form with half-iives greater than 8 jays

in gaseous effluents released, from each unit, to areas at and beyond the SITE
BOUNDARY shall be limited to the following.

a During any calendar quarter: Less than or equal to 7.5 mrems to
any organ.

b. During any calendai year. Less than or equal to 15 mrems to any
organ.



2.1.4 Total Fuei Cycle Dose Commitment (40CFR190)

The annual (calendar year) dose or dose commitment to any MEMBER OF THE
PUBLIC due to releases of radioactivity and to radiation from uranium fuel cycle
sources shall be limited to less than or equal to 25 mrems to the whole body or
to any organ, except the thyroid, which shall be limited to less than or equal to
75 mrems.

2.2 Release Foints of Gaseous Effluents

Gaseous Effluents at Vogtle Electric Generating Plant are currently confined to
four paths: plant vents (Unit 1 and Unit 2) the condenser air ejector and steam
packing @xhauster systems (Unit 1 and Unit 2).

Waste gas decay tariks are batch releases and the waste gas decay tanks are
released through the Unit 1 plant vent. Containment purges are released through
their respective piant vents.

2.3 Sample Collection and Analysis

All of the paths can be continuously monitored for gaseous radioactivity. Each is
equipped with an integrated-type sample collection device for collecting particulates
and iodines. During this release period, there were no radioactive releases

through the condenser air ejector and steam packing exhauster system vents.
Uniess required more frequently under certain circumstances samples are

collected as follows:

1 Noble gas samples are collected by grab sampling at least monthly

2. Tritium samples are collected by grab sampling at I2ast monthly. Tritium
grab samples are taken at least once per 24 hours when the refueling
cavity is flooded. Also tritium grab samples are taken at least once per
7 days from the Unit 1 Plant Vent, whenever spent fuel is in the Spent Fuel
Pool (Unit 1 Plant Vent Only)

3. Radioiodine samples are collected from the sample stream through
a charcoal cartridge over a 7 day period

4 Particulates are collected from the sample stream through a
particulate filter over a 7 day period

2. The 7-day particulate filters above are analyzed for gross alpha
activity
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6. Quarterly composite samples are prepared from the particulate
filters collected over the previous quarter and the quarterly
composite sample is analyzed for Sr-89 and Sr-S0.

Batch Waste Gas Decay Tank releases are analyzed for iodines, particulates,
and noble gases before each release. In addition, the containment atmosphere
is analyzed for tritium on at least a monthly basis.

Sampie analyses results and release flow rates from the release points form
the basis for calculating released quantities of radionuclide specific
radioactivity, dose rates associated with gaseous releases, and cumulative
doses for the current quarter and year. This task is normally performed with
computer assistance.

With each release period and batch release, radioactivity, dose rates, and
cumulative doses are calculated. Cumulative dose results are tabuloted,
along with percent of ODCM limits for each release for the

current quarter and year

2.4 Total Quantities of Radioactivity, Dose Rates, and Cumulative Doses

The methods for determining release quantities of radioactivity, dose
rates, and cumulative doses follow:

2.4.1 Fission and Activation Gas

The released radioactivity is determined from sample analyses resuits
collected as described above and average release flow rates over the
period represented by the collected sample.

Instantaneous dose rates due to noble gases and due to radioiodines,

tritium, and particulates are calculated (with computer assistance). Calculated
dose rates are compared to the dose rate limits specified in ODCM 2.5.1 for
noble gases, radioiodine, tritium, and particulates. Dose rate calculation
methodology is presented in the ODCM.

Beta and gamma air doses due to noble gases are calculated for the
location in the unrestricted area with the potential for the highest exposure
due to gaseous releases. Air doses are calculated for each release period
and cumulative totals are kept for each unit for the calendar quarter and
year. Cumulative air doses are compared to the dose limits specified in
ODCM 252 Current percent of the ODCM limits are shown, on the printout
for each release period. Air dose calculation methodology is presented

in the ODCM.



24.2

24.3

Radioiodine, Tritium and Particulate Releases

Released quantities of radioiodines are determined from the weekly samples
and release flow rates for the two release points. Radioiodine concentrations
are determined by gamma spectroscopy.

Release quantities of particulates are determ.ned from the weekly (filter) samples
and release flow rates for the two release points. Gamma spectroscopy is used
to quantify concentrations of principal gamma emitters.

After each quarter, the particulate filters from each vent are combined, fused, and
a strontium separation is performed. If Sr-89 or Sr-90 is not detected, LLD's

are calculated. Strontium concentrations are input to the composite file of the
computer to be used for release dose rate and individual dose calculations.

Tritium samples are obtained at least monthly from each vent by bubbling
the sample stream through a water trap. The tritium concentration in water
Is converted to tritium concentration in air and this value is input into the
composite file of the computer to be used in release, dose rate, and
individual dose calculations.

Dose rates due to radioiodine, tritium, and particulates are calculated for
a hypothetical child, exposed to the inhalation pathway, at the location
in the unrestricted area where the potential dose rate is expected to be
the highest. Dose rates are calculated for each release point, for each
release period, and the total dose rate from both release points are
compared to the dose rate limits specified in ODCM 2.5 1

Individual doses due to radioiodine, tritium and particulates are calculated
for the controlling receptor, which for Vogtle Electric Generating Plant is a
child exposed to the inhalation and ground-plane pathways. Individual
doses are calculated for each release period, and cumulative totals

are kept for each unit for the current calendar quarter and year. Cumulative
individual doses are compared to the dose limits specified in ODCM 2.5.3.

Current percent of ODCM limits are shown on the printout for each release period.

Gross Alpha Release

The gross alpha release is calculated each month by counting the particulate
filters for each week for gross alpha activity in a proportional counter by an

offsite laboratory. The four or five weeks' numbers are then recorded on a

data sheet and the activity is summed at the end of the month. This concentration
Is input to the composite file of the computer ana is used for release calculations.



2.5

2.5.1

Gaseous Effluent Release Data
Methodology

Regulatory Guide 1.21 Tables 1A, 1B, and 1C are found in this report as Tables
2-2A, 2-2AA 2-2B, 2-2BB, 2-2C, 2-2CC, 2-3A, 2-3AA, 2-3B, 2-3BB, 2-3C, 2-3CC,
2-4A 2-4AA, 2-4B, 2-4BB, 2-4C and 2-4CC. Data is presented on a

quarterly basis as required by Regulatory Guide 1.21 for all quarters.

To complete table 2-2A and 2-2B, total release for each of the four categories
(fission and activation gases, iodines, particulates, and tritium) was divided

by the number of seconds in the quarter to obtain a release rate in uCi/second
for each category for each quarter. However, the percent of the ODCM

limits are not applicable because we have no curie limits for gaseous releases.
Noble gases are limited as specified in ODCM 2.5.1. The other three categories
(tritium, radioiodines, and particulates) are limited as a group as specified in
ODCM 2.5.1.

Dose rates due to noble gas releases and due to radioiodine, tritium, and
particulates were calculated as part of the pre-release and post-release
permits on individual permits. No limits were exceeded for this reporting
period.

Gross alpha radioactivity is reported in Table 2-2A and 2-2B as curies
released in each quarter.

Limits for cumulative beta and gamma air doses due to noble gases are
specified in ODCM 2.5 2. Cumulative air doses are presented in Table 2-6A
and 2-6B along with percent of technical specification limits.

Limits for cumulative individual doses due to radioiodine, tritium and
particulates, are specified in ODCM 2.5.3. Cumulative individual doses
are presented in Table 2-7A and 2-7B along with percent of ODCM limits.

The total or maximum error associated with the effluent measurement

will include the cumulative errors resulting from the total operation of sampling
and measurement. Because it may be very difficult to assign error terms

for each parameter affecting the final measurement, detailed statistical evaluation
of error are not suggested. The objective should be to obtain an overall estimate
of the error associated with measurements of radioactive materials released

in liquid and gaseous effluents and solid waste.



Estimated errors are based on errors in counting equipment calibration,
counting statistics, vent-flow rates, vent sample flow rates, non steady
release rates, chemical yield factors and sample losses for such items
as charcoal cartridges.

2.5.1.1 Fission and activation total release was calculated from sample analysis
results and release point flow rates.

Sampling and statistical error in counting 10%
Counting equipment calibration 10%
Vent flow Rates 10%
Non-steady release rates 20%
TOTAL ERROR 50%

2.5.1.2 1-131 releases were calculated from each weekly sample:

Statistical error in counting 10%
Counting equipment calibration 10%
Vent Flow Rates 10%
Vent Sample Flow Rates 50%
Non-Steady release rates 10%
Losses from charcoal cartridges 10%
TOTAL ERROR 100%

2.5.1.3 Particulates with half lives greater than 8 day releases were calculated
from sample and analysis results and release point flow rates.

Statistical error at LLD concentration 10%
Counting equipment calibration 10%
Vent flow rates 10%
Vent sample flow rates 50%
Non steady release rates 10%
TOTAL ERROR 90%

2.5.1.4 Total tritium releases were calculated from sample analysis results
and release point flow rates.

Water vapor in sample stream determination 10%

Vent flow rates 10%
Counting calibration and statistics 10%
Non-steady release rates 10%
TOTAL ERROR 40%



2.5.1.5 Gross Alpha radioactivity was calculated from sample analysis results

and release point flow rates.

Statistical error at LLD concentration 10%
Counting equipment calibration 10%
Vent flow rates 10%
Vent samplie flow rates 50%
Non Steady release rates 10%
TOTAL ERROR 90%

2.5.2 Gaseous Batch Data

2.6

2.7

Other data pertinent to batch releases of radioactive gaseous effluent
from Unit 1 and Unit 2 are listed in Table 1-6A and 1-6B.

Radiological Impact Due to Gaseous Releases

Dose rates due to noble gas release were calculated for the site in
accordance with ODCM 2.5.1. Dose rates due to radioiodine, tritium,

and particulates in gaseous releases were calculated in accordance
with ODCM 2.5.1.

As part of pre-release and post release on individual release permits,
these dose rates were calculated. No limits were exceeded for this
reporting period.

Cumulative air doses due to noble gas releases were calculated for
each unit in accordance with ODCM 2.5.3 Trese results are presented
in Tables 2-7A and 2-7B.

Dose rates and doses were calculated using the methodology presented
in the Vogtle Electric Generating plant Offsite Dose Calculation Manual.

Unplanned Releases During 1993

While GDT # 5 was being released on May 16, 1993, at 22:50 under

Permit # 930110-G GDT # 2 had an unplanned release. The valves 1-1902-U4073
and 1-1902-U4077 were found to be leaking. These two valves will be

replaced during the 1994 Fall Outage. During the release samples were

pulled and analyzed to calculate the doses per ODCM requirements. No limits
were exceeded. Procedure 13202-C is revised to check all the GDT pressures
while a tank is being released



During the waste gas leak assessment test on 4-16-93, GDT # 5 lost greater
than 60 psi of gas. The samples pulled during the leak assessment were
used to calculate the dose and dose rate calculations per ODCM, to meet the
requirements of ODCM. No ODCM limits were exceeded during this incident.
Valve 1-1902-U4066 was leaking. The leaky valve is replaced under MWO
# 1-93-01913 and Leak Assessment Procedure is revised to log the GDT
pressure while the test is in progress. Also another leaky valve A1902U4109
was replaced under MWO # A-93-00672.

4]



TABLE2-2A

GEORGIA POWER COMPANY

VOGTLE ELECTRIC GENERATING PLANT U-1

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL AIRBORNE EFFLUENTS

UNIT ;1

STARTING : 1-JAN-1993 FMTANG : 30-JUN-1993

TYPE OF EFFLUENT UNITS,
A. FISSION & ACTIVATION PRODUCTS

1. TOTAL RELEASE CURIES
2. AVERAGE RELEASE RATE FOR PERIOD uCl/Sec
3. PERCENTAGE OF APPLICABLE LIMIT %

B. RADIOIODINES

1. TOTAL IODINE-131 CURIES

2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec
DURING PERIOD

3. PERCENTAGE OF APPLICABLE LIMIT %

C. PARTICULATES

1.PARTICULATES(HALF-LIVES >8DAYS) CURIES
2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec
3. PERCENTAGE OF APPLICABLE LIMIT %
D.TRITIUM

1.TOTAL RELEASE CURIES
2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec

3.PERCENTAGE OF APPLICABLE LIMIT %
4. GROSS ALPHA RADIOACTIVITY CURIES

2.20E+02
2.83E+01

N/A

2.14E-04

2.75E-05

N/A

1.10E-06
1.42E-07

N/A

5.02E+01
6.46E+00

N/A
1.90E-06

9.11E+00

1.16E+00

N/A

2.26E-04

2.87E-05

N/A

9.35E-06

1.19E-06

N/A

4 .95E+01

6.30E+00

N/A
8.04E-06

Zeroes in this table indicate that no radioactivity was present above detectable
level. See Table 2-8 for typical LLD for gaseous sample analyses.
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QUARTER1 QUARTER 2 EST.TOTAL
ERROR %

50

100

90

40



TABLE2-2B

GEORGIA PCWER COMPANY

VOGTLE ELECTRIC GENERATING PLANT U-2

SEMIANNUAL SUMMATION OF / ~_TASES BY QUARTER

ALL AIRBORNE
UNIT: 2

Y

STARTING : 1-JAN-1993 ENDING : 30-JUN-1793

TYPE OF EFFLUENT

A. FISSION & ACTIVATION PRODUCTS
1. TOTAL RELEASE CURIES
2. AVERAGE RELEASE RATE FOR PERIOD uCl/Sec
3. PERCENTAGE OF APPLICABLE LIMIT %

B. RADIOIODINES

1. TOTAL IODINE-131 CURIES

2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec
DURING PERIOD

3. PERCENTAGE OF APPLICABLE LIMIT %

C. PARTICULATES

1.PARTICULATES(HALF-LIVES >8DAYS) CURIES
2. AVERAGE RELEASE RATE FOR PERIOD uCl/Sec
3. PERCENTAGE OF APPLICABLE LIMIT %
D.TRITIUM

1.TOTAL RELEASE CURIES
2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec

3.PERCENTAGE OF APPLICABLE LIMIT %
4.GROSS ALPHA RADIOACTIVITY CURIES

3.12E-01
4.01E-02

N/A

" 98E-07

1.01E-07

N/A

1.61E-06
2.07E-07

N/A

1.87E-02
2.40E-03

N/A
1.10E-05

1.46E+00

1.86E-01

N/A

1.41E-05

1.79E-06

N/A

9.72F-07

1.24E-07

N/A

1.41E+01

1.79E+00

N/A
£ 54E-07

Zeroes in this table indicate that no radioactivity was present above detectable
level. See Table 2-8 for typical LLD for gaseous sample analyses.
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UNITS QUARTER1 QUARTER 2 EST.TOTAL

ERROR %

50

100

90

40



TABLE2-2C
GEORGIA POWER COMPANY
VOGTLE ELECTRIC GENERATING PLANT SITE

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL AIRBORNE EFFLUENTS
SITE
STARTING : 1-JAN-1993 ENDING : 30-JUN-1993
TYPE OF EFFLUENT UNITS QUARTER1 QUARTER2 EST.TOTAL
ERROR %

A. FISSION & ACTIVATION PRODUCTS

1. TOTAL RELEASE CURIES 2.20E+02 1.06E+01 50
2. AVERAGE: RELEASE RATE FOR PERIOD uCi/Sec 2.83E+01 1.34E+00

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A

B. RADIOIODINES

1. TOTAL IODINE-131 CURIES 2.15E-04 2.40E-04 100

2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 2.76E-05 3.05E-05
DURING PERIOD

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
C. PART!CULATES
1.PARTICULATES(HALF-LIVES >8DAYS) CURIES 2.71E-06 1.03E-05 S0

2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 3.49E-07 9.20E-04

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
D.TRITIUM
1.TOTAL RELEASE CURIES 5.02E+01 6.36E+01 40

2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 6.46E+00 8.09E+00

3.PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
4. GROSS ALPHA RADIOACTIVITY CURIES 1.29E-05 8.59E-06 90

Zeroes in this table indicate that no radioactivity was present above detectable
level. See Table 2-8 for typical LLD for gaseous sample analyses.



TABLE2-2AA
GEORGIA POWER COMPANY
VOGTLE ELECTRIC GENERATING PLANT U-1

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL AIRBORNE EFFLUENTS
UNIT : 1
STARTING : 1-JUL-1993 ENDING : 31-DEC-1993
TYPE OF EFFLUENT UNITS QUARTER3 QUARTER 4 EST.TOTAL
ERROR %

A. FISSION & ACTIVATION PRODUCTS

1. TOTAL RELEASE CURIES 1.72E-01 3.43E-01 50
2. AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 2.16E-02 4,32E-02

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A

B. RADIOIODINES

1. TOTAL IODINE-131 CURIES 4.42E-06 1.90E-06 100
2.AVERAGE RELEASE RATE FOR PERIOD uClSec 5.56E-07 2.39E-07

DURING PERIOD
3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A

C. PARTICULATES
1.PARTICULATES(HALF-LIVES >8DAYS) CURIES 0.00E+00 4 60E-07 90

2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 0.00E+00 5.79E-08

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
D.TRITIUM
1.TOTAL RELEASE CURIES 3.06E+01 3.44E+01 40

2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 3.85E+00  4.33E+00

3.PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
4.GROSS ALPHA RADIOACTIVITY CURIES 1.08E-06 1.38E-06 90

Zeroes in this table indicate that no radioactivity was present above detectable
level. See Table 2-8 for typical LLD for gaseous sample analyses.
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TABLE2-2BB
GEORGIA POWER COMPANY
VOGTLE ELECTRIC GENERATING PLANT U-2

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL AIRBORNE EFFLUENTS
UNIT : 2
STARTING : 1-JUL-1993 ENDING : 31-DEC-1993
TYPE OF EFFLUENT UNITS  QUARTER3 QUARTER 4 EST.TOTAL
ERROR %

A. FISSION & ACTIVATION PRODUCTS

1. TOTAL RELEASE CURIES 1.07E-01 3.03E+00 50
2. AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 1.35€-02 3.81E-01

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A

B. RADIOIODINES

1. TOTAL IODINE-131 CURIES 3.41E-07 5.43E-06 100
2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 4,29E-08 6.83E-07

DURING PERIOD
3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A

C. PARTICULATES
1.PARTICULATES(HALF-LIVES >BDAYS) CURIES 2.77E-06 4.02E-05 90

2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 3.49E-07 5.06E-06

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
D.TRITIUM
1.TOTAL RELEASE CURIES 3.47E+01 9.87E+00 40

2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 4 3TE+00  1.24E+00

3.PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
4. GROSS ALPHA RADIOACTIVITY CURIES 4.30E-07 1.2BE-06 90

Zeroes in ihis table indicate that no radioactivity was present above detectable
level. See Table 2-8 for typical LLD for gaseous sample analyses.



TABLE2-2CC
GEORGIA POWER COMPANY
VOGTLE ELECTRIC GENERATING PLANT U-2

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER

ALL AIRBORNE EFFLUENTS
SITE 50
STARTING : 1-JUL-1993 ENDING : 31-DEC-1993
TYPE OF EFFLUENT UNITS QUARTER3 QUARTER 4

A. FISSION & ACTIVATION PRODUCTS

1. TOTAL RELEASE CURIES 2.79E-01 3.37E+00

2. AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 3.51E-02 4.24E-01 iy

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A

B. RADIOIODINES

1. TOTAL IODINE-131 CURIES 4.76E-06 7.33E-06

2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 5.99€-07 9.22E-07 90
DURING PERIOD

3. PERCENTAGE OF APPLICAELE LIMIT % N/A N/A

C. PARTICULATES

1.PARTICULATES(HALF-LIVES >8DAYS) CURIES 2.77E-06 4 07E-05

2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 3.49E-07 5.12E-06 e

3. PERCENTAGE OF APPLICABLE LIMIT % N/A N/A

D.TRITIUM 90

1.TOTAL RELEASE CURIES 6.53E+01 4.43E+01

2.AVERAGE RELEASE RATE FOR PERIOD uCl/Sec 8.22E+00  5.57TE+00

3.PERCENTAGE OF APPLICABLE LIMIT % N/A N/A
4. GROSS ALPHA RADIOACTIVITY CURIES 1.51E-06 2.66E-06

Zeroes in this table indicate that no radioactivity was present above detectable
level. See Table 2-8 for typical LLD for gaseous sample analyses.
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TABLE 2-3A (PAGE 1 OF 2)

VOGTLE ELECTRIC GENERATING PLANT

ANNUAL EFFLUENTS - MIXED MODE

JANUARY, 1993 THROUGH JUNE, 1993

UNIT 1

NUCLIDES

RELEASED UNIT CONTINUOUS MODE BATCH MODE

1. Fission QUARTER QUARTER QUARTER QUARTER

Gasses 1 2 1 2

Ar-41 Ci 0.00E+00 0.00E+00 3.72E-01 1.30E-01
Kr-85 Ci 0.00E+00 0.00E+00 5.00E-01 1.17E+00
Kr-85M Ci 0.00E+00 0.00E+00 3.84E-03 0.00E+00
Xe-131M Ci 0.00E+00 0.00E+00 1.86E-01 1.00E-01
Xe-133 Ci 6.86E+01 5.84E-01 1.34E+02 7.12E+C0O
Xe-133M Ci 0.00E+00 0.00E+00 6.12E-01 2.40E-03
Xe-135 Ci 2.74E-01 0.00E+00 8.32E-02 1 44E-03
Kr-87 Ci 0.00E+C0O 0.00E+00 0.00E+0C 0.00E+00
TOTAL FOR Ci 6.89E+01 5.8B4E-01 1.36E+02 8.53E+00
PERIOD
2. lodines
1-131 Ci 2.14E-04 2.26E-04 0.00E+Q0 0.00E+00
1-133 Ci 1.09E-05 1 63E-06 0.00E+00 0.00E+00
TOTAL FOR Ci 2.25E-04 2.28E-04 0.00E+00 0.00E+00
PERIOD

*Zeroes In this table indicate that no radiocactivity was present above detectable levels. See
Table 2-8 for typical lower limits of detection for gaseous sample analyses.




TABLE 2-3A (PAGE 2 OF 2)

VOGTLE ELECTRIC GENERATING PLANT

ANNUAL EFFLUENTS - MIXED MODE

JANUARY, 1993 THROUGH JUNE , 1993

UNIT 1
NUCLIDES
RELEASED CONTINUOUS MODE BATCH MODE
3. Particulates QUARTER QUARTER QUARTER QUARTER
1 2 1 2

H-3 Ci 4 98E+01 3.56E+01 3.64E-01 1.39€+01
G-ALPHA Ci 1.90E-06 8.04E-06 0.00E+00 0.00E+00
Na-24 Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cr-51 Cl 0.00E+00 1.29E-06 0.00E+00 0.00E+00
Co-58 Ci 1.87E-07 7.24E-06 0.00E+00 0.00E+00
Fe-59 Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mn-54 Ci 0.00E+00 4.32E-07 0.00E+00 0.00E+00
Sr-89 Ci 9.16E-07 0.00E+00 0.00E+00 0.00c+00
Sr-90 Ci 1.03E-07 0.00E+00 0.00E+00 0 00E+Q0
Zr-95 Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 Ci 0.00E+00 3.90E-07 0.00E+00 0.00E+00
TOTAL Ci 4 98E+01 3.56E+01 3.64E-01 1.39E+01

*Zeroes In this table indicate that no radioactivity was present above detectable levels. See
Table 2-8 for typical lower limits of detection for gaseous sample analyses

** Half lives greater than 8 days
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TASLE 2-3B (PAGE 1 OF 2)

VOGTLE ELECTRIC GENERATING PLANT

ANNUAL EFFLUENTS - MIXED MODE

JANUARY, 1993 THROUGH JUNE, 1993

UNIT 2

NUCLIDES

RELEASED UNIT CONTINUOUS MODE BATCH MODE

1. Fission o QUARTER QUARTER QUARTER QUARTER

| __Gasses e 1 2 1 2

Ar-41 Ci 0.00E+00 0.00E+00 7.50E-02 1.29E+00
Kr-85 Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Kr-85M Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe-131M Ci 0.00E+00 0.00E+00 0.00E+00 0.0CE+00
Xe-133 Ci 2.18E-01 0.00E+00 1.87E-02 1.74E-01
Xe-133M Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe-135 Ci 0.00E+00 0.00E+00 6.80E-05 0.00E+00
Kr-87 Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TOTAL FOR Ci 2.18E-01 0.00E+00 9.37E-02 1.46E+00
PERIOD
2. lodines
1-131 Ci 7 88E-07 1 41E-05 0.00E+00 0.00E+00
{-133 Ci 0.00+00 0.00E+00 0.00E+00 0.00E+00
TOTAL FOR Ci 7.88E-07 1.41E-05 0.00E+00 0.00E+00
PERIOD

*Zeroes in this table indice

Table 2-8 for typical lower 1 1its of detection for gaseous sample analyses.

that no radioactivity was present above detectable levels. See



TABLE 2-3B (PAGE 2 OF 2)

VOGTLE ELECTRIC GENERATING PLANT

ANNUAL EFFLUENTS - MIXED MODE

JANUARY, 1993 THROUGH JUNE , 1993

UNIT 2
NUCLIDES
RELEASED UNIT CONTINUOUS MODE BATCH MODE
3. Particulates QUARTER QUARTER QUARTER QUARTER
: 1 2 1 2

H-3 Ci 0.00E+00 1.34E+01 1.87E-02 7 48E-01
G-ALPHA Ll 1.10E-05 5.54E-07 0.00E+00 0.00E+00
Na-24 Ci 0.00E+00 0.00E+00 0.0CE+00 0.00E+00
Cr-51 Cl 0.00E+00 0.00E+N0 0.00E+00 0.00E+00
Co-58 Ci 1.54E-07 7.10E-07 0.00E+00 0.00E+00
Fe-59 Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Mn-54 Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sr-89 Ci 1.43E-06 0.00E+00 0.00E+00 0.00E+00
Sr-90 Ci 1.50E-07 0.00E+00 0.00E+0Q0 0.00E+00
Z2r-95 Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Co-60 Ci 2.44E-08 2.62E-07 0.00E+00 0.00E+0C
TOTAL Ci 1.28E-05 1.34E+01 1 87E-02 7.48E-01

*Zeroes in this tate indicate that no radioactivity was present above detectable levels. See
Table 2-8 for tygical lower limits of detection for gaseous sample analyses.

** Half lives greater than 8 days
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TABLE 2-3C (PAGE 1 OF 2)
VOGTLE ELECTRIC GENERATING PLANT
ANNUAL EFFLUENTS - MIXED MODE

JANUARY, 1993 THROUGH JUNE, 1993

SITE

NUCLIDES

RELEASED UNIT CONTINUOUS MODE BATCH MODE

1. Fission | . = QUARTER QUARTEFR QUARTER QUARTER

Gasses b 1 2 1 2

Ar-41 Ci 0.00E+00 0.00E+Q0 4 47E-01 1.42E+00
-85 Ci 0.00E+00 0.00E+00 5 00E-01 1. 17E+00
(r-85M Ci 0.00E+00 0.00E+00 3.84E-03 0.00E+00
e-131M Ci 0.00E+00 0.00E+00 1.86E-01 1.00E-01
(e-133 Ci 6.88E+01 5 84E-01 1.34E+02 7 29E+00
£e-133M Ci C.00E+00 0.00E+00 6.12E-01 2.40E-03
£e-135 Ci 2.74E-01 '0.00E+00 8.33E-02 1 44E-03
{r-87 Ci 0.00E+00 _0.00E+00 0.00E+00 0.00E+N0
TOGTAL FOR Ci 6.91E+01 5.84E-01 1.36E+02 9. 99E+00
PERIOD
2. lodines

-131 Ci 2.15E-04 2 40E-04 0. 00E+00 0.00E+00
-133 Ci 1. 09E-05 1. 63E-06 0.00E+00 0.00E+00
TOTAL FOR Ci 2.26E-04 2.42E-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>