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1.0 Liquid Effluents

1.1 Regulatory Limits / Technical Specifications

The Technical Specifications (T/S) presented in this
subsection are for the site. i

i

1.1.1 Effluent Radiation Monitoring System

The radioactive liquid effluent monitoring instrumentation
channels shown in T/S Table 3.3-9 shall be OPERABLE with
their Alarm / Trip Setpoints set to ensure that the limits of
Specification 3.11.1.1 are not exceeded. The ALARM / TRIP
Setpoints of these channels shall be determined and
adjusted in accordance with the methodology and parameters
in the 0FF-SITE DOSE CALCULATION MANUAL (0DCM). Technical
Specification Table 3.3-9 is included in this subsection as
Table 1-1.

1.1.2 Concentration Limits

3.11.1.1

The concentration of radioactive material released in
liquid effluents to UNRESTRICTED AREAS (See Figure 5.1-1
and 5.1-2 of Technical Specifications) 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 sh'all be limited to 2.0E-4
mic roc u rie /ml total activity.

1.1.3 Dose Limits

3.11.1.2

The dose or dose commitment to a MEMBER OF THE PUBLIC from
radioactive materials in liquid effluents released, from
each unit, to UNRESTRICTED AREAS (see Figure 5.1-1 and
5.1-2 of Techical Specifications), shall be limited:

a. 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

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

6
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1.1.4 .lquid Processingj

3.11.1.3

The Liquid Radwaste Treatment System shall be OPERABLE and
appropriate portions of the system shall be used to reduce
releases of radioactivity when the projected doses due to
the liquid effluent, from each unit, to UNRESTRICTED AREAS
(See Figure 5.1-1 and 5.1-2 of the Technical
Specifications) would exceed 0.06 mrem to the whole body or
0.2 mrem to any organ in a 31-day period.

1.1.5 Outside Temporary Tanks

3.11.1.4

The quantity of radioactive material contained in each
outside temporary tank shall be limited to less than or
equal to 10 curies, excluding tritium and dissolved or
entrained noble gases.

1.1.6 Reporting of Semiannual Releases (Unplanned)

6.8.1.4 states in part:

The Semiannual Radioactive Effluent Release Reports shall
include a list and description of unplanned releases from
the site to UNRESTRICTED AREAS of radioactive materials in
gaseous and liquid effluents made during-the reporting
period.

|

|

!
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TABLE 11-l'

(FROM TECHNICAL SPECIFICATIONS)

( T AB LE- '3. 3-9 ):

RADIOACTIVE LIQUID' EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS

INSTRUMENT- OPERABLE ACTION

1. Radioactivity Monitors Providing
Alarm and Automatic Termination of
Release

a. Liquid Radwaste Effluent-Line 1 -37
( R E-0 018 )- .

b.- Steam Generator 1 Blowdown Effluent 1 38Line- (RE-0021)-

c. Turbine Bldg. (Floor Drains). Sumps- 1 - 38
. s

'

Effluent.Line (RE-0848)

2. Radioactivity MonitorsiProviding Alarm-
ButLNot Providing Automatic 1, Termination
of Release

a. Nuclear Service - CoolingLVater
- -- 1 -39

System-Effluent Line,(RE-0020AL&-B)
3. Flow Rate Measurement Devices-

a.. Liquid Radwaste EffluentiLine 1- ;40
(FT-0018)

b. Steam Generator Blowdown 1- 40
Effluent Line (FT-0021)-
Flow to Blowdown 1 Sump 'l ~ L40

c .-

(AFQI-7620.1FR-7620, pen 11)
-(common)'-

~

%

8

_ _ _ _ _ _ _



. . _ _ . _ _ _ . . _ _ _ _ _ . . . . . _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ = . _ _ . _ _ _ _ _ . . _ _ . _ ~ _ _

l
1

|
I

: ;

1

I TABLE-1-1 (CONTINUED)-

| 1

ACTION STATEMENTS

ACTION 37 Withothe number of channels--OPERABLE less than i

: required by the Minimum Channels OPERABLE requirement, ,

effluent releases via this pathway 5may continue [;
' provided that prior to initiating aLrelease

'

| a. At least-two independent samples are' analyzed in
i accordance with-Specification- 4.11.1.1.1, and

: b. At least two-technically. qualified members of the
'

facility staff-independently verify the~ release
rate calculations and discharge line valving.

,

j Otherwise, suspend release of ' radioactivity-_ef fluent s
: via this pathway.

<

ACTION 38 With the number of channels' OPERABLE.less than,

required by the Minimum Channels O PER AB LE-' r e q ui r e m e n t',4

: effluent releases via this pathway may1 continue-
provided grab. samples are analyzed for-radioactivity'

-

; at a lower limit-of detection of no-more thanc10-7

| microcurie /mle
:
+ a.- At least once-per 12 hours when-the spec-ific-

activity of the secondary? coolant-.is1 greater than
0.01 microcurle/ gram DOSELEQUIVALENT.I-131, or?

j b. At leastuonce1per-24 hours when the specific
| activity of.-the' secondary coolantTis!1ess thanfor-
j equal to10.01/ microcurie /gramiDOSE|EOUIVALENT.
| I-131.

,

ACTION 39 With the number of channels OPERABLE:lessithan-
required.by-the Minimum 7 Channels?OPERABLELrequirement i:

effluent releases via'this_-pathway may continue
provided that, at--. leas t once per 12 L hours ,7 s ra b4

I samples are collected and; analyzed,for radioactivityc
at a lower limit of detectioncofino more than.10-7,

microcurie /ml.: |

g[ .&

.

6

d
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&
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I
i

ACTION 40 With the number of channels OPERABLE less than
required by the Minimum Channel OPERABLE requirement,
effluent releases via this pathway may continue
provided the flow tate is estimated at least once per
4 hours during actual releases. Pump performance
curves generated in place ma'y be used to estimate flow.

i

f

10

. - . - . . - - - _ - - .



. _ . . - - -

1.2 Maximum Permissible Concentration (HPC)

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

For dissolved or entrained noble gases in liquid radwaste,
the MPC is obtained from Technical Specifications 3.11.1.1 as
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 categoriesoof
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 1.4 of this report.-

1.3 Measurements and Approximations of Total Radioactivity

Prior to release of any tank containing liquid radwaste, and
following the required recirculations, samples are collected

i

I and analyzed in accordance with Technical Specification Table
| 4.11-1. A sample from each tank planned for release is

analyzed for principal gamma emitters, I-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 radvaste sample analyses are performed as
follows:

MEASUREMENT FREQUENCY METHOD

| 1. Gamma Isotopic Each Batch Gamma-Spectroscopy
with computerized
data reduction

2. Dissolved or entrained Each batch Gamma Spectroscopy
noble gases with computerized

data reduction

3. Tritium Monthly Distillation and
Composite liquid scintillation

counting |

I
4. Gross Alpha Monthly Gas flow proportional i-

Composite counting |

11
|
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MEASUREMENT FREQUENCY METHOD

5. Sr-89 and St-90 Quarterly Chemical separation
Composite and gas flow

proportional or
scintillation counting

6. Fe-55 Quarterly Chemical separation
,

Composite and liquid
scintillation counting

Gamma isotopic measurements are performed in-house in the
radiochemistry lab using germanium spectrometry. This consists of
four high purity germanium detectors with resolution of 1.80 kev or
lower. The detectors are shicided by four inches of lead. A liquid<

radwaste sample is poured into a graduated cylinder to measure out one
liter of sample which is then poured lato a bottle or into a 1 liter
marinelli in preparation for a 2000-4000 second count. A peak search
of the resulting gamma ray spectrum is performed by the 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 Table Notation 3 of Technical Specification
Table 4.11-1: Mn-54, Fe-59, Co-58, Co-60, 2n-65, Mo-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 radionuclide would be located, if
present.

Tritium, Gross Alpha, St-89, Sr-90 and Fe-55 are, in some cases,
performed off-site rather than in-house to more efficiently use plant

' technicians.

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-90 and Fe-55 are used along with the corresponding
MPC values to determine a MPC fraction for che. 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 permissible release rate and a liquid effluent
monitor setpoint. The' monitor setpoint is calculated to assure that
the limits of Technical Specification 3.11.1.1 are not exceeded.

A monitor reading in excess of the calculated setpoint results in an
automatic termination of the liquid radwaste discharge. Liquid
effluent 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.

12
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!

Radionuclide concentrations, safety factors, dilution stream flow
rate, and liquid-effluent radiation monitor; calibrations are' entered

| into the computer and a pre-release printout is generated. If.the
| release is 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 processing. When the release is completed, the
necessary data from'the release (ex., release volume) is 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.

1.4 Liquid Effluent Release Data

Regulatory Guide 1.21 Tables'2A and 2B are found-in this-
report as Table 1-2a and Table 1-3a for Unit 1,1 Tables 1-2b
and 1-3b for Unit 2.

1.4.1 Methodology

The values for the four categories of Table 1-2a and 1-2b are-
calculated and are completed as follows:

1.4.1.1 Fission and activation products

The total release values-(not including tritium, gases, and
alpha) are comprised of the sum of the measured individual
radionuclide activities. This sum is for each batch released
to the river for the respective quarter.

1.4.1.2 Tritium

L The measured' tritium concentrations in the monthly composite
samples 1are used to-calculate theitotal release and-average
diluted. concentration dur'ing each period. i

1.4.1.3 Dissolved and entrained gases|

|

[ Concentrations-of dissolved and entrained gases in liquid
! effluents are measured by germanium-spectroscopy on each one

liter sample for each liquid radwaste -batch.. Radioisotopes
of: iodine-in any form are;alsoidetermined during theLisotopic
analysis for each batch; t h e r e f o r e ', - a separate analysis--for
possiblegaseous forms is not performed ~because it would-not
provide a ditional.information

13
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1.4.1 4 Gross alpha radioactivity.
,

The measured gross alpha concentrations in the monthly l
composite samples are used to calculate the total: release- !
of alpha radioactivity. -- |

1.4.1.5 Total Error Measurement i

i

The total or maximum error associated with-the effluent
meusurement 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 1
statistical evaluation aof error is not suggested. - The
objective should be-to: obtain an overall estimate:of the

,

error associated with measurements oof radioactive
materials' released in liquid effluents.

Estimated errors are basedron errors in counting equipment
-calibration, counting' statistics, dilution flow rates,
sample and-tank flow rates.

1.4.1.5.1 Fission and activation total release was calculated from
sample analysia results'and'releasenpointjflow rates.

Sampling and statistical error 10%
Counting Equipment Calibration 10%
Tank' Volumes and System FlowLRates 20%
TOTAL ERROR 40%-

1.4.1.5.2 Tctal tritium release-__was-calculated 1from-sample 1 analysis
results and release point; volumes.

Tank volumes 1and-system flow rate 20%
Sampling and statistical errors 10%-

> Counting equipment-calibration 10%~
TOTAL ERROR 40%-r

1.4.1.5.3 Dissolved and entrained ~ gases'were1 calculated from' sample-
analysis results and release point-volumes.

( L Tank Volumes and system flow rate 20%
\ Sampling and statistical _ error 20%

Counting equipment calibration 10%
TOTAL: ERROR 50%-

1
1

14
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i

1.4.1.5.4 Gross alpha radioactivity was calculated from sample
,

analysis results and release point volumes. '

Tank volumes and system flowrates 20% i

Sampling and statistical error 10% I

Counting Equipment calibration 10% ;

Compositing sample error 5%

TOTAL ERROR 45% {

1.4.1.5.5 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 . T6T ;

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

i
Flow rate indicator error 10%
Operator interpretation of gauge 10%

TOTAL ERROR 20%

,

1.4.2 Batch Release Data
e

other data pertinent to batch releases of radioactive *

liquid effluent are listed in Table 1-6a for Unit 1, and
Table 1-6b for Unit 2.

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 Technical
Specification 3/4.11.1.2 using the methodology presented in !

the plant Vogtle Offsite Dose Calculation Manual. Results
are presented in Table 1-4a for Unit 1 and 1-4b for Unit
2. This is submitted as required by section 6.8.1.4 of
Technical Specifications, r

1.6 Abnormal Releases '

,

1.6.1 Itemization of the Location / Source of the Unplanned
'

Releases

1.6.1.1 There were three unplanned releases for this report period.

15
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Unplanned release from Unit 2 Waste Gas Decay Tank # 5

On October 26, 1990, I&C performed a calibration on Unit 2 Waste Gas
Hyrogen monitor. Upon instructions from Operations, Chemistry |
sampled and analyzed for hydrogen which agreed with the hydrogen '

monitor reading. On October 28, 1990, the gas compressor tripped.
At this time it was found that valve 2-1902-U6-713 was open. After
closing the valve, a sample was taken to determine the activity in
the tank for initiating an unplanned monitored release permit. The
pressure drop was from 74 psig to 40 psig. The ten minute averages
on both 2-RE-013 and 2-RE-12442 for the pariods October 25 - October
29, 1990, were investigated. All were below the detectable limit.
The release permit 290141-G did not exceed any dose or activity
limits.

Unplanned liquid release from Unit 2 Reactor Water Storage Tank

Due to heavy rain on October 12, 1990, water entered the Unit 2 RWST
valve room through (1) interconnecting drains between the moat and
the valve room (2) Icaks in the roof, and (3) a leak in pipe
penetration between the moat and valve room. Water from the roof
overflowed a carboy used by Chemistry to collect flush water from
sampling. This water presumably contained water identical to RWST
water, and thus the room and moat were contaminated. This water
flowed through an opening in the floor to the NSCW tunnel.
Subsequently, the water in the NSCW tunnel / sump and much of the
water from the moat was pumped to the Turbine building drain
system. Some of the water leaked out of the moat from an
imperfection in the most wall onto the ground and flowed into a
storm drain, to Retention Pond # 1, and then to the River. Samples
have been taken regularly from October 10, 1990 to October 14,
1990. Based on these samples and the area of the spill, the
radioactivity released to the environment was calculated. No dose
or release limits were exceeded. This was used in permit 290196-L
to calculate the doses to the public.

Unplanned Liquid Release from Unit 2 Steam Generator

On September 19, 1990, the Steam Generator Blowdown (SGBD)-System
was removed from service for maintenance and the SGBD effluent line

i radiation monitor 2RE-0021 was valved out and isolated without a
Limiting Condition for Operation (LCO) tracking sheet being
initiated.

I
On September 27, 1990, a portion of the SGBD was restored to service
in order to drain Steam Generator (SG) # 3. However, 2RE-0021 was

! not restored to service and a violation of TS Table 3.3-9 Action 38,
! occurred when the SG contents were released to the Savannah River

(via the Waste Water Retention Basin) and no grab samples were
taken. Action 38 provides for liquid effluent releases in the event
of an inoperable radiation monitor on the condition that grab
samples are taken and appropriarely analyzed for radioactivity. On

October 1, 1990, a similar release occurred when SG # 4 was drained.

16
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On October 20, 1990, a monthly alignment check was being performed
on the 2RE-0021 radiation monitor skid when personnel discovered the
closed inlet valve which had isolated 2RE-0021. The Shift
Supervisor (SS) was notified and a LCO tracking sheet was initiated.

The last samples taken from the SG's prior to draining and the first
samples taken after refilling indicated that there were no primary
to secondary leaks in the Vogtle Electric Generating Plant SG's. In
addition, there was no primary water in the SG's during this
period. As a result, there was no radioactive effluent released
when the SG's were drained. Based on this consideration, there was
no adverse effect on plant safety or public health and safety as
result of this event.

1.7 River Flow

1.7.1 The ave rage flow rate of the Savannah River for this
Semiannual Effluent Report pericd was obtained from the
Clark Hill Dam Corp of Engineers Office. The average
flow rate is 5937 cubic feet /sec.
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Tablo 1-2a
Georgia Power Company

Vogtle Electric Generating Plant U-1

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
ALL LIQUID EFFLUENTS

Unit: 1
Starting : 1-gul.1990 Ending : 31-Dec-1990

TYPE OF EFFLUENT UNITS QUARTER 3 QUARTER 4 EST. TOT
ERROR %_.._________________...............__..._____............._______.............__.

A. FISSION & ACTIVATION PRODUCTS
..._____...._______....______...__........... ..____..__...... __................
1. TOTAL RELEASE (NOT INCLUDING

TRITIUM, GASES, ALPHA) CURIES 1.488E-01 1.045E-01 40........__.. _____________.....__..............___............. __...__.__....__
2. AVERAGE DILUTED CONCENTRATION

DURING PERIOD uCi/ML 3.159E-07 4.408E-08
__..._____..._______....._...____.___........__......__ ..._______........__....
3. PERCENT OF APPLICABLE LIMIT % N/A N
_.... _____________.........._______ ____ .. _.. .........._____./A...____________
B. TRITIUM
_____________.______...___.__...___.__............__. ...........__-_.._........
1. TOTAL RELEASE CURIES 1.974E+02 1.886E+0 40......._________....___________..._...._________________. ___...____2__ ..... ...
2. AVERAGE DILUTED CONCENTRATION

DURING PERIOD uC1/ML 4.189E-04 7.955E-05
........ __________ ...._____..._________..___ .....________... _____....__..___
3. PERCENT OF APPLICABLE LIMIT % N
______________________ ___________. ________________/A N/A

___ ..______ ......___. ___

C. DISSOLVED AND ENTRAINED GASES
......__________ ..____......__..____________._ .........____________... _______
1. TOTAL RELEASE CURIES 1.738E-02 2.316E- 50.. ___..______ ...____________________________________. .. __......02__... ___.._
2. AVERAGE DILUTED CONCENTRATION

DURING PERIOD uC1/ML 3.688E-08 9.767E-09________________..______________________...... 4...__..__________ ___ ....._____3. PERCENT OF APPLICABLE LIMIT % N N/A._______________ ___________ ._____________....______/A________ .. _______________

D. GROSS ALPHA RADIOACTIVITY
...______________. ____________________............__________ _______......._____
1. TOTAL RELEASE CURIES *0E0 *0E0
_______._________ .._.......____________________________.......__ -______45_______

______________.. ...____________________________________._ .___ _ _______________

E. WASTE VOL RELEASED (PRE-DILUTION) LIT 1.52SE+06 1.813 20
_________________________________________________ ..._________ ..E+06.._.....__..__.

F. VOLUME OF DILUTION WATER USED LIT 4.697E+08 2.369E+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 2b
Georgia Power Company

Vogtle Electric Generating Plant U-2

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
ALL LIQUID EFFLUENTS

Unit: 2
Starting : 1-Jul-1990 Ending : 31-Dec-1990

TYPE OF EFFLUENT UNITS QUARTER 3 QUARTER 4 EST. TOT
ERROR %

.... .... ........................ __......... _____.._______.....___... .......

A. FISSION & ACTIVATION PRODUCTS
......___..__.. ........__._-_...........___.__..___..________ ...___.... ...___
1. TOTAL RELEASE (NOT INCLUDING

TRITIUM, GA3ES, ALP." A ) CURIES 8.145E.02 8.176E-02 40
_______......___ .....__ . _______...............____......-________....__......
2. AVERAGE DILUTED CONCENTRATION

DURING PERIOD uCi/ML 1.017E.08 1.942E-07
____....___................____................____.......__... __ ....... __...
3. PERCENT OF APPLICABLE LIMIT % N/A N/A
______........__... _____........___________ .....________________________ .. __

B. TRITIUM
............_______..._____..__.....______............... ______________... __...
1. TOTAL RELEASE CURIES 1.903E+02 7.074E+01 40
.... ........ _____. ________. __....___.........__________________.....________
2. AVERAGE DILUTED CONCENTRATION

! DURING PERIOD uCi/ML 2.078E-04 1.680E-04
, ......______...__..._______ _____.....__.._______....._________________________

,
3. PERCENT OF APPLICABLE LIMIT % N/A N/A

! .______.. ______________ ...__... ..______________.......____________.._____._..
|

| C. DISSOLVED AND ENTRAINFD GASES
!- _____ .......___... .... ____ ..____________...._______________________......._.

1. TOTAL RELEASE CURIES 1.152E-02 2.636E-03 50
..._________________ .__..._____ ...__ ..________.._______ _________...__ .____.
2. AVERAGE DILUTED CONCENTRATION

DURING PERIOD uCi/ML 1.439E-08 6.260E-09 ,,

....___ .....__.__________________....... ______ .____________________________ .
3. PERCENT OF APPLICABLE LIMIT % N/A N/A-
....________ ..__. _. ______ .. . ______________________________ ______________

r

D. GROSS ALPHA RADIOACTIVITY
..._____.. ___..._____.. ___ ...____________________________________________....
1. TOTAL RELEASE CURIES *0E0 *0E0 45
____..__________ ...____.._________... __________. __. _________________________

.,. _______...._..___ _________..__________ ._________.... .. __.._______......_

E. WASTE VOL RELEASED (PRE-DILUTION) LIT 2.295E+06 9.512E+05 20
__....._-_____________.___... _-___..___..____....._______________________.._-__
F. VOLUME OF DILUTION WATER USED LIT 7.979E+08 4.201E+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.
18
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Tablo 1-2c
.

Georgia Power Company

Vogtle Electric Generating Plant'
i

I

SEMIANNUAL SUMMATION OF ALL RELEASES T" QUARTER
ALL LIQUID EFFLUENTS

SITE
Starting 1-Jul-1990 Ending : 31-Dec-1990

TYPE OF EFFLUENT UNITS QUARTER 3 QUARTER 4 EST. TOT
ERROR %

......................................................__........................

L. FISSION & ACTIVATION PRODUCTS
................................................................................

1. TOTAL RELEASE (NOT INCLUDING
TRITIUM, GASES, ALPHA) CURIES 2.303E-01 1.863E-01 40

.........................................__.....................................

2. AVERAGE DILUTED CONCENTRATION
DURING PERIOD uCi/ML 1.811E-07 6.672E-08

........................__......................................................

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

B. TRITIUM
................................................................................

1. TOTAL RELEASE CURIES 3.877E+02 2.593E+02 40
................................................................................

2. AVERAGE DILUTED CONCEN"' RATION
DURING PERIOD uCi/ML 3.048E-04 9.289E-05

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

3. PERCENT OF APPLICABLE LIMIT % N/A N/A
............................................................................__..

C. DISSOLVED AND ENTRAINED GASES
................................................................................
1. TOTAL RELEASE CURIES 2.890E-02 2.579E-02 50
..................___................................................__.........
2. AVERAGE DILUTED CONCENTRATION

DURING PERIOD uCi/ML 2.273E-08 9.240E-09
....__..........__.....................___.................................... 4

3. PERCENT OF APPLICABLE LIMIT % N/A N/A-
.....................................................................____.......

D. GROSS ALPHA RADIOACTIVITY
......................................__..........................__.............
1. TOTAL RELFASE CURIES *0E0 *0E0 45
.............................................................................. -

m..........__.............................__................................__...
E. WASTE VOL RELEASED (PRE-DILUTION) LIT 3.820E+C6 2.764E+06 20
.....................................___................................___.....
F. VOLUME OF DILUTION WATER USED LIT 1.2(8E+09 2.789E+09 20
...__...___......................__..........................__..........___.....
* Zoroes in this table indicate that no radioactivity was present above

detectable levels. See Table 1-5 for typical LLD for liquid sample analyseb.
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Table 1-3a )
REPORT CATEGORY : SEMIANNUAL LIQUID CONTINUOUS AND BATCH RELEASES i

: TOTALS FOR EACH NUCLIDE RELEASED, UNIT 1 ;

TYPE or ACTIVITY : ALL RADIONUCLIDES
REPORTING PERIOD QUARTER # 3 AND QUARTER 8 4 YEAR 1990

.................__................-......... .

I CONTINUOUS RELEASES | BATCH RELEASES | |
..........__ ............................................................__ . ...

I UNIT | QUARTER 3 IQUARTER 4 | QUARTER 3 | QUARTER 4 |
NUCLIDE I | | | | |
...__..................................................__.....................
AG-110M | CURIES | 0.00E+00 1 0.00E+00 | 5.57E-05 1 0.00E+00 |
AR-41 | CURIES 1 0.00E+00 | 0.00E+00 | 3.54E-06 1 0.00E+00 l
BE-7 I CURIES | 0.00E+00 | 0.00E+00 | 1.02E-06 | 0.00E+00 |
CO-57 | CURIES | 0.00E+00 | 0.00E+00 | 1.30E-04 | 2.59E-04-|
CO-58 | CURIES | 0.00E+00 | 0.00E+00 | 2.56E-02 | 5.38E-02 |
CO-60 | CURIES | 0.00E+00 | 0.00E+00 | 3.06E-03 1 5.41E-03 iCn-51 | CURIES | 0.00E+00 | 0.00E+00 | 7.75E-04 | 4.12E-03 |
CS-134 | CURIES | 0.00E+00 | 0.00E+00 | 1.63E-06 | 1.85E-05 |
CS-137 I CURIES I 0.00E+00 | 0.00E+00 | 5.88E-06 | 2.48E-05 |
FE-55 | CURIES | 0.00E+00 | 0.00E+00 | 9.13E-02 | 2.28E-02 iTE-59 | CURIES | 0.00E+00 | 0.00E+00 | 6.71E-04 | 1.10E-03 |
G-ALPHA | CURIES | 0.00E+00 | 0.00E&OO | *0E0 | *0E0 |H-3 | CURIES | 0.00E+00 | 0.00E+.30 | 1.97E+02 | 1.88E+02 |
I-131 | CURIES | 0,00E+00 | 0.00i+co | 2.40E-04 | 7.32E-03 I
I-133 | CURIES | 0.00E+00 1 0.00E+00 | 7.61E-06 | 4.99E-06 |1A-140 | CURIES | 0.00E+00 | 0.00E+00 | 6.85E-06 1 1.82E-05 |MN-54 | CURIES | 0.00E+00 | 0.00E+00 | 1.04E-03 | 1.84E-03 |NA-24 | CURIES | 0.00E+00 | 0.00E+00 1 2.54E-05 1 7.20E-06 1NB-95 | CURIES | 0.00E+00 | 0.00E+00 | 1.56E-03 | 1.22E-03 |NB-97 | CURIES | 0.00E+00 | 0.00E+00 | 6.94E-05 | 0.00E+00 |SB-122 | CURIES | 0.00E+00 | 0.00E+00 | 5.03E-03 1 0.00E+00 |SB-124 | CURIES | 0.00E+00 | 0.00E+00 | 4.52E-04 | 6.98E-04 iSB-125 J CURIES | 0.00E+00 | 0.00E+00 | 2.50E-02 | 5.11E-03 |SN-113 | CURIES | 0.00E+00 l 0.00E+00 | 3.34E-06 | 6.49E-05 |SR-89 | CURIES | 0.00E+00 | 0.00E+00 | t0E0 1 *0E0 |SR-90 | CURIES | 0.00E+00 | 0.00E+00 | #0E0 | *0E0 |SR-92 | CURIES | 0.00E+00 1 0.00E+00 | 1.18E-05 | 2.70E-06 |TC-99M | CURIES | 0.00E+00 | 0.00E+00 | .44E-06 | 3 . E 'J E-0 5 I

*

XE-131M | CURIES | 0.00E+00 | 0.00E+00 | 0.00E+00 | 9 25E-05 |XE-133 | CURIES | 0.00E+00 | 0.00E+00 | 1.73E-02 | 2.27E-02 |
'

XE-133M | CURIES | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.63E-05 |XE-135 i CURIES | 0.00E+00 | 0.00E+00 | 7.64E-05 | 3.49E-04 |Y-92 | CURIES | 0.00E+00 | 0.00E+00 | 0.00E+00 l 5.66E-05 |ZN-65 i CURIES | 0.00E+00 | 0.00E+00 | 3.10E-06 | 1.09E-05 |ZR-95 | CURIES | 0.00E+00 | 0.00E+00 | 4.27E-05 | 5.07E-04............_____ ......___...................................................|
TOTAL FOR PERIOD | CURIES | 0.00E+00 | 0.00E+00 | 1.97E+02 | 1.88E+02 |
.......__...... ______...................__......__................__.........
* Zoroes in this table indicate that no radio stivity was present above

detectable levels. See Table 1-5 for typical LLD for liquid sample analyses.
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Table 1-3b>

i REPORT CATE00RY : SEMIANNUAL LIQUID CONTINUOUS AND BATCH RELEASES
| TOTALS FOR EACH NUCLIDE RELEASED, UNIT 2

TYPE OF ACTIVITY t ALL RADIONUCLIDES;

i REPORTING PERIOD : QUARTER # 3 AND QUARTER 4 4 YEAR 1990
* .............................................

| CONTINUOUS RELEASES | BATCH RELEASES I
; ..............................................-.--------------------------------

| : UNIT : QUARTER 3 IQUARTER 4 | QUARTER 3 | QUARTER 4 l.
' NUCLIDE 1 l l l I I 1

. . . . . . . . . . . ... . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - ~ . - - - ~ ~ . . . . . - . - - . - . . -
1i AG-110M | CURIES | 0.00E+00 | 0.00E+00 | 3.72E-05 1 0.00E+00 | |

AR-41 | CURIES | 0.00E+00 | 0.00E+00 | 5.49E-05 | 0.00E+00 |,

j BE-7 | CURIES | 0.00E+00 j 0.00E+00 | 3.78E-04 | 1.08E-04 1
' Co-57 i CURIES | 0.00E+00-| 0.0kSJ00-l 1.47E-04 |-2.03E.04 i

CO-58 i CURIES | 0.00E+00 | 1.39E-06 | 3.88E-02 | 6.01E-02 |
CO-60 l CURIES | 0.00E+00 |-0.00E+00 | 3.02E-03 | 3.42E-03 | ,

CR-51 | CURIE 3 | 0.00E+00-| 0.00E+00 | 2.24E-03 | 8.64E-03 | 1

CS-137 | CURIES | 0.00E+00 | 1.68E-07 | 1.69E-06 | 1.39E-03 |FE-55 l CURIES | 0.00E+00 l 0.00E+00 | 1.68E-02 | 6.08E-03 |FE-59 i CURIES | 0.00E+00 | 0.00E+00 | 6.45E-04 | 3.95E-04 |
G-ALPHA l CURIES | 0.00E+00 | 0.00E+00 | *0E0 | *0E0 l

'

H-3 | CURIES | 0.00E+00 1 3.69E-03 | 1.90E+02 | 7.07E+01 |; HP-181 | CURIES | 0.00E+00 | 0.00E+00 | 0.00E+00 | 2.06E-06 |
I-131 | CURIES | 0.00E+00 | 0.00T+00 | 9.71E-04 1 7.69E-06 |.

| I-133 | CURIES | 0.00E+00 1 0.00E+00 | 2.18E-04 l'O.00E+00 |; KR-88
| CURIES | 0.00E+00 | 0.00E+00 | 2.55E-05 | 0.00E+00 |LA-140 i CURIES | 0.00E+00 | 0.00E+00 | 4.48E-05 | 1.74E-05 |1

MN-54 | CURIES | 0.00E+00 l 0.00E+00 | 1.41E-03 | 7.75E-04 |
'

NA-74 i CURIES | 0.00E+00 | 0.00E+00 | 4.01E-05 | 0.00E+00 |,

NB-95 |- CURIES | 0.00E+00 1 0.00E+00 i 6.48E-04'| 9.58E-04 || NB-97 | CURIES | 0.00E+00 | 0.00E+00 | 8.49E-05 | 0.00E+00 |SB-124 | CURIES | 0.00E+00 | 0.00E+00-| 8.89E-04 | 1.04E-04 |SB-125 i CURIES | 0.00E+00 | 1.21E-06.| 1.46E-02 |-2.09E-04 ||

| SN-113 | CURIES | 0.00E+00 | 0.00E+00 | 3.86E-04 l 1.50E-04 |SR-89 | CURIES | 0.00E+00 l 0.00E+00 | *0E0 | *0E0 |SR-90 | CURIES | 0.00E+00 | 0.00E+00 | *0E0 | *0E0 |SR-92 | CURIES | 0.00E+00 l 0.00E+00 | 1.19E-05 | 0.00E+00 |TC-99M | CURIES | 0.00E+00 | 0.00E+00 l 7.53E-06 | 0.00E+00 |XE-131M | CURIES | 0.00E+00 | 0.00E+00 | 3.13E-04 1 0.00E+00 |XE-133 | CURIES | 0.00E+00 | 0.00E+00 | 1.02E-02 | 2.56E-03 |XE-135 | CURIES | 0.00E+00 1 0.00E+00 | 9.36E-04 | 7.40E-05 |ZN-95 | CURIES | 0.00E+00 | 0.00E+00 | 1.98E-05 1 0.00E+00 l.ZR-95 l CURIES- | 0.00E+00 1 0.00E+00 |-2.66E-04 |-5.06L-04-................................................................................|
TOTAL FOR PERIOD | CURIES | 0.00E+00-| 3.69E-03 | 1.90E+02 | 7.08E+01................................................................................| 4

* 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 1-3e
REPORT CATEGORY : SEMIANNUAL LIQUID CONTINUOUS AND BATCH RELEASES

: TOTALS EOR EACH NUCLIDE RELEASED, SITE f

TYPE or ACTIVITY t ALL RADIONUCLIDES !

REPORTING PERIOD : QUARTER $ 3 AND QUARTER $ 4 YEAR 1990
....--~~~~-------------- -------~~----------- ;

,

| CONTINUOUS RELEASES 1 BATCH RELEASES | !

......... ................ -----------------------------------------------------
r

: UNIT : QUARTER 3 IQUARTER 4 lQUARTER 3 IQUARTER 4 1 ;
NUCLIDE I I I I I I

.........--.......... -...-- .- ....-- ------------------------------------------ ;
AG-110M | CURIES | 0.00E+00 1 0.00E+00 | 9.29E-05 | 0.00E*00 1 !
AR-41 | CURIES | 0.00E+00 | 0.00E+00 | 5.84E-05 | 0.00E+00 |BE-7 | CURIES | 0.00E+00 l 0.00E+00 | 3.79E-04 | 1.08E-04 |Co-57 | CURIES I 0.00E+00 1 0.00E+00 | 2.77E-04 1 4.62E-04 1 !

.

Co-58 i CURIES | 0.00E+00 | 1.39E-06 | 6.44E-04 | 1.14E-01 |CO-60 | CURIES | 0.00E+00 | 0.00E+00 | 6.08E-03 | 8.83E-03 1CR-51 | CURIES | 0.00E+00 | 0.00E+00 | 3.01E-03 | 1.28E-02 | ~

,

CS-134 I CURIES | 0.00E+00 | 0.00E+00 | 1.63E-06 | 1.85E-05 |CS-137 | CURIES | 0.00E+00 | 1.68E-07 | 7.57E-06 | 3.87E-05 |TE-55 | CURIES | 0.00E+00 | 0.00E+00 | 1.08E-01 | 2.88E-02 |rE-59 i CURIES | 0.00E+00 | 0.00E+00 | 1.32E-03 | 1.50E-03 iG-ALPHA | CURIES | 0.00E+00 | 0.00E+00 | *0E0 | *0E0 |
-

H-3 | CURIES | 0.00E+00 | 3.69E-03 | 3.87E+02 1 2.59E+02 |nr-181 | CURIES | 0.00E+00 | 0.00E,00 1 0.00E+00 1 2.06E-06 | ,

I-131 | CURIES | 0.00E+00 | 0.00E+00 | 1.21E-03 l 7.33E-03 1I-133 | CURIES | 0.00E+00 | 0.00E+00 | 2.26E-04 | 4.994*06 |KR-88 | CURIES | 0.00E+00 | 0.00E+00 | 2.55E-05 | 0.00E+00 |LA14 0 | CURIES | 0.00E+00 | 0.00E+00 | 5.17E-05 | 3.56E-05 | !

MN-54 | CURIES | 0.00E+00 | 0.00E+00 | 2.45E-03 | 2.62E-03 iNA-24 ! CURIES | 0.00E+00 | 0.00E+00 | 6.55E-05 1 7.20E-06 |NB-95 | CURIES | 0.00E+00 | 0.00E+00 | 2.21E-03 1 2.18E-03 |NB-97 | CURIES | 0.00E+00 | 0.00E+00 | 1.54E-04 | 0.00E+00 |SB-122 | CURIES | 0.00E+00 | 0.00E+00 | 5.03E-03 1 0.00E+00 | ;

'

SB-124 | CURIES | 0.00E+00 | 0.00E+00 | 1.34E-03 | 8.02E-04 | i

SB-125 | CURIES | 0.00E+00 | 1.21E-06 | 3.96E-02 | 5.32E-03 |SN-113 | CURIES | 0.00E+00 | 0.00E+00 | 3.89E-04 | 2.15E-04 |SR-89 | CURIES | 0.00E+00 | 0.00E+00 | *0E0 | *0E0 |SR-90 | CURIES | 0.00E+00 | 0.00E+00 | *0E0 | *0E0 | i

SR-92 | CURIES | 0.00E+00 | 0.00E+00 | 2.37E-05 | 2.70E-06 | '

TC-99M | CURIES | 0.00E+00 1 0.00E+00 | 1.10E-05 1 3.28E-05 1XE-131M | CURIES | 0.00E+00 l 0.00E+00 | 3.13E-04 | 9.25E-05 1XE-133 | CURIES | 0.00E+00 | 0.00E+00 | 2.72E-02 1 2.52E-02 |XE-133M | CURIES | 0.00E+00 | 0.00E+00 | 0.00E+00 1 2.63E-05 |XE-135 i CURIES | 0.00E+00 | 0.00E+00 | 1.01E-03 | 4.23E-04 |Y-92 | CURIES | 0.00E+00 | 0.00E+00 1 0.00E+00 | 5.66E-05 | ,

ZN-65 CURIES | 0.00E+00 1 0.00E+00 | 2.29E-05 | 1.09E-05 IZR-95 i CURIES | 0.00E+00 | 0.00E+00....___.- __ ......__........______.....__...............1 3.09E-04 | 1.01E-03 | ;
................._-...

-

TOTAL FOR PERIOD | CURIES | 0.00E+00 | 3.69E-03 3.87E+02 2.5............................-.......... ...................|...........|....9E+02 |
;

._....

* 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 1-4A

V0GTLE ELECTRIC GENERATING PLANT
SEMIANNUAL RADI0 ACTIVE EFFLUENT RELEASE REPORT

IND4VIDUAL DOSES DUE TO LIQUID RELEASES

July 1, 1990 Through Isecember 31, 1990

UNIT 1

Cumulative Done Per Quarter
Organ Tech Unite Quarter % of Quarter % of

Spec Tech Tech
Limit 3 Limit 4 Limit

Bone 5.0 mrem 1.19E-03 2. 3 8 E- 02 6.24E-04 1.2SE-02 r

Li ve t 5.0 mrem 5.431-03 1.09E-01 6.11E-03 1.22E-01

T. Body 1.5 mrem 5.22E-03 3.48E-01 5.89E-03 3.93E-01

Thyroid 5.0 mrem 5.13E-03 1.03E-01 1.67E-02 3.34E-01

Kidney 5.0 mrem 4.82E-03 9.64E-02 5.38E-03 1.08E-01

Lung 5.0 mrem 6.42E-02 1.28E+00 1.56E-02 3.12E-01
GI-LLI 5.0 mrem 1.23E-02 2.46E-01 1.01E-02 2.02E-01_

,

I Cumulative Dose Per Year
Organ Tech Units Year to Date % of Tech Spec Limit :

Spec
Limit

|

| Bone 10.0 mrem 6.92E-03 6.92E-02 <

Liver 10.0 mrem 1.96E-02 1.96E-01 ;

T. Body 3.0 mrem 1.78E-02 5.95E-01
| Thyroid 10.0 mrem 2.84E-02 2.84E-01

| Kidney 10.0 mrem 2.01E-02 2.01E-01 i

| Lung 10.0 mrem 2.04E-01 2.04E+00
GI-LLI 10.0 mrem 6.99E-02 6.99E-01

,.

| I
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!

|

TABLE 1-4b
j

V0GTLE ELECTRIC GENERATING PLANT
SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT *

INDIVIDUAL DOSES DUE TO LIQUID RELEASES
July 1, 1990 Through December 31, 1990

UNIT 2

i

Cumulative Dose Per Quarter
Organ i Tech Units Quarter % of Quarter % of >

Spec Tech Tech
Limit 3 Limit 4 Limit

Done 5.0 mrem 4.03E-04 8.06E-03 6.58E-03 1.32E-01
Liver 5.0 mrem 5.72E-03 1.14E-01 1.08E-02 2.17E-01
T. Body 1.5 mrem 5.75E-03 3.83E-01 8.02E-03 5.35E-01' "

Thyroid 5.0 mrem 7.31E-03 1.46E-01 7.78E-03 1.55E-01 ;

Ridney 5.0 mrem 5.47E-03 1.09E-01 1.82E-03 3.65E-02 .

,

Lung 5.0 mrem 3.99E-02 7.98E-01 1.75E-02 3.50E-01 i
GI-LLI 5.0 mrem 1.19E-02 2.38E-01 9.60E-03 1.92E-01

:
:

Cumulative Dose Per Year !

Organ Tech Units Year to Date % of Tech Spec Limit
Spec
Limit

Bone 10.0 mrem 7.84E-03 7.84E-02 ,

Liver 10.0 mrem 3.01E-02 3.01E-01 ;
T. Body 3.0 mrem 2.69E-02 8.97E-01 !

Thyroid 10.0 mrem 2.83E-02 2.83E-01
Kidney 10.0 mrem 2.00E-02 2.00E-01 !

; Lung 10.0 mrem 8.53E-02 8.53E-01
GI-LLI 10.0 mrem 4.33E-02 4.33E-01

i

.

6

-f

,

!

24

i
'

- . - . , _ . - _ _ - . .~ ..__.__...,m.. . , . _ . . , _ . . . ~ . . - .. , . - . . . .



_ . _ _ _ _ .__ _ _ . _ _ _ _ _ _ _ . _ _ _ . _. ..._ _ .- _ .... . _ _ _ _ _ _ _ . _ _ . . . . .__ _ _ _ . _ . _ _ __ .. ._

i

:

TABLE 1-5 (Page 1 of 2)

LOWER LIMITS OF DETECTION - LIQUID SAMPLE ANALYSES

V00TLE ELECTRIC GENERATING PLANT
(July 1, 1990 Through December 31, 1990)

The values in this table represent a priori lower limits of
detection
LLD) which are typically achieved in laboratory analysen of.11guld

i radwaste sampics.

'

RADIONUCLIDE LLD UNITS

Mn-54 2.73E-08 uCi/ml
Fe-59 8.33E-08 uCi/mi
co-58 3.78E-08 uC1/mi
Co-60 6.76E-08 - uC1/mi-
Zn-65 1.32*-07 uC1/ml'

Mo-99 4.31 07 uC1/mi
Cs-134 3.06E-08 uC1/ml
Cs-137 4.51E-08 uCi/mi
Ce-141 - 6.99E-08. uCi/mi
Ce-144 2.95E-07 uC1/mi
1-131 5.97E-08 uCi/mi
Xe-133 9.11E-08 uC1/mi-
Xe-135 4.27E-08 uC1/mi
Fe-55 1.00E-06 uci/mi
Sr-89 5.00E-08 uci/mi
Sr-90 7.00E-09 uci/mi
H-3 2.00E-06 uC1/mi
Gross Alpha 7.00E-08 uCi/mi

26

L

=e' se y-* - - - - - y e r w 1.vw - -4m- 't -- '-T 4+e"'g ?-P-e q e Me* w '*vp7'



_ . _ _ . . . _ . _ . . _ . _ . . _ . . _ _ . _ _ . . . -. . _ _ . . . . . _ . . _ _ . . . _ . _ . . _ . _ . . . _ . . ._. .

i

TABLE 1-5 (Page 2 of 2)

LOWER LIMITS OF DETECTION - LIQUID SAMPLE ANALYSES

V0GTLE ELECTRIC GENERATING PLANT
July 1, 1990 Through December 31, 1990

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

1

RADIONUCLIDE LLD UNITS

Au-198 3.47E-08 uC1/ml
Ba-140 1.16E-07 uCi/mi
Be-7 3.49E-07 uCi/mi
Co-57 3.35E-08 uCi/mi
Cr-51 4.24E-07 uC1/mi
Cs-138 5.37E-08 uCi/mi
1-133 7.17E-08 uCi/mi
I-135 2.05E-07 uCi/ml
La-140 8.21E-08 uC1/mi
Mn-56 2.39E-07 uCi/ml
Na-24 7.22E-08 uCt /ml
Nb-95 6.67E-08 uCi/mi

i Nb-97 7.17E-08 uCi/ml
Np-239 1.62E-07 uCi/ml
Ru-106 5.24E-07 u Ci /mi
Sb-122 5.53E-08 uCi/ml
Tc-99m 2.90E-08 uC1/mi
Te-132 3.59E-08 uC1/ml
W-187 2.09E-07 uCi/ml
Xe-131m 2.75E-07 uC1/ml
Xe-133m 3.86E-07 u ci /ml
Zr-95 9.03E-08 uCi/mi
Zr-97 4.13E-08 uC1/mi
Sb-124 9.47E-08 uCi/mi

|-

1
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i Table 1-6a |
J

Georgia Power Company
;

Vogtle Electric Generating Plant U-1 j

BATCH RELEASE SUMMARY OF ALL RELEASES hi

i
i Starting i 1-Jul-1990 Ending 31-Dec-1990 j

-

t

................ .. .................. ........... .......................... ..
i................................................................................
t

i

!.
"

LIQUID RELEASES ,
. ........ ................... ... . ........ ....... ..... ........ .. ......

.

NUMBER OF RELEASES : 134 !
'

TOTAL TIME FOR ALL RELEASES : 16177.00 MINUTES
MAXIMUM TIME TOR A RELEASE : 886.00 MINUTES *

AVERAGE TIME FOR A RELEASE t 120.72 MINUTES
4 MINIl4UM TIME FOR A RELEASE 2.00 MINUTES'

AVERAGE STREAM FLOW t 54.53 GPM
,

,

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

?

1

GASEOUS RELEASES ,

................................................................................ i

NUMBER OF RELEASES : 107
TOTAL TIME FOR ALL RELEASES : 27048.00 MINUTES
MAXIMUM TIME FC,R A RELEASE : 7325.00 MINUTES

| AVERAGE TIME FOR A RELEASE : 252.79 MINUTES
,

'

i MINIMUM TIME FOR A RELEASE : 2.00 MINUTES '

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

I

P

.

+

h

|

5
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.

Table 1-6b |
'

Georgia Power company

Vogtle Electric Generating Plant U-2

BATCH RELEASE SUMMARY OF ALL RELEASES

Starting 1-Jul-1990 Ending i 31-Dec-1990

,

................................................................................
,

LIQUID RELEASES
.....................___........................................................

NUMBER OF RELEASES : 117
TOTAL TIME FOR ALL RELEASES : 13514.00 MINUTES
MAXIMUM TIME FOR A RELEASE 542.00 MINUTES
AVERAGE TIME FOR A RELEASE : 115.50 MINUTES
MINIMUM TIME FOR A RELEASE : 4.00 MINUTES-

AVERAGE STREAM FLOW t 62.32 GPM

........._______.......__.......................................................

GASEOUS RELEASES
......................................____.................___..................
NUMBER OF RELEASES 68
TOTAL TIME FOR ALL RELEASES 121060.00 MINUTES
MAXIMUM TIME FOR A RELEASE 10279.00 MINUTES
AVERAGE TIME FOR A RELEASE : 1780.29 MINUTES
MINIMUM TIME FOR A RELEASE 4.00 MINUTES

.........__........................ __...__........______.......................

28
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2.0 Gaseous Effluents !

!

2.1 REGULATORY LIMITS / TECHNICAL SPECIFICATIONS '

The Technical Specifications presented in this section are '

for Unit 1 and Unit 2. The instrumentation required may
be found in Table 2-1 of this report.

i

2.1.1 Process Effluent Monitoring System

3.3.3.10

The radioactive gaseous effluent monitoring
instrumentation channels shown in Table 3.3-10 shall be
OPERABLE with their Alarm / Trip Setpoints set to ensure
that the limits of Specifications 3.11.2.la and 3.11.2.5
are not exceeded. The Alarm / Trip Setpoints of these
channels meeting Specification 3.11.2.la shall be
determined and adjusted in accordance with the methodology
and parameters in the ODCM.

2.1.2 Dose Rate Limit

3.11.2.1

The dose rate due to radioactive materials released in
gaseous effluents from the site to areas at and beyond the
SITE BOUNDARY (see Figures 5.1-1 and 5.1-2) shall be
limited to the followingt,

{
| a. For noble gases: Less than or equal to 50^ mremo/yr

to the whole body and less than or equa: to 3000
| mrems/yr to the skin, and
1

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

2.1.3 Air Doso 'Due to Noble Gas

3.11.2.2

| The air dose due to noble gases released in gaseous'

effluents, from each unit, to areas at and beyond the. SITE
BOUNDARY (see Figures 5.1-1 and 5.1-2) shall be limited to
the following:

29
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a. During any c lendar 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 years Less than or equal to 10
mrada for gamma radiation and less than or equal to 20
mrads for beta radiation.

2.1.4 Dose to Any Organ

3.11.2.3

The dose to a MEMBER OF THE PUBLIC from Iodine-131,
Iodine-133, tritium, and all radionuclides in particulate
form with half-lives greatar than 8 days in gaseous
effluents released, from each unit, to areas at and beyond
the SITE BOUNDARY (see Figures 5.1-1 and-5.1-2 of the
Technical Specifications) shall be limited to the
following

,

a. During any calendir quarter less than or equal to
7.5 mreme to any organ and,

b. During any calendar yeart Less than or equal to 15
mroms to any organ.

;

2.1. % Ventilation Exhaust Treatment System and Gaseous Waste
Processing System

3.11.2.4

The VENTILATION EXHAUST TREATMENT SYSTEM and the GASEOUS
WASTE PROCESSING SYSTEM shall be OPERABLE and appropriate
portions of these systems shall be used to reduce releases

| of radioactivity when the projected doses in 31 days due
to gaseous effluent releases, from each unit, to areas at
and beyond the SITE BOUNDARY (See Figures 5.1-1 and 5.1-2
of the Technical Specifications) would exceeds

a. 0.2 mrad to air from gamma radiation or
*

b. 0.4 mrad to air from beta radiation, or

c. 0.3 mrem to any organ of a MEMBER 0F THE PUBLIC.

30
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3.1.6 Explosive Oas Mixture

3.11.2.5

The concentration of oxygen in the GASEOUS WA$TE
PROCESSING SYSTEM shall be limited to less than or equal
to 2% by volume whenever the hydrogen concentration
exceeds 4% by volume.

2.1.7 Activity in Gas Decay Tanks

3.11.2.6

The quantity of radioactivity contained in each gas decay
tank shall be limited to less than or equal to 2.005
curies of nobic gases (considered as Xe-133 equivalent).

2.1.8 Total Fuel Cycle Dosa Commitment

3.11.4

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

APPLICABILITY ACTION:

At all times

a. With the calculated doses from the release of
radioactive materials in liquid or gaseous effluents
exceeding twice the limits of Specifications
3.11.1.2a, 3.11.1.2b, 3.11.2.2a, 3.11.2.2b, 3.11.2.3n,
or 3.11.2.3b, calculations shall be made including
direct radiation contributions from the unit
(including out ide storage tanks etc.) to determine
whether the above limits of specification 3.11.4 have
been exceeded.

6.8.1.4 States in part

i The Semiannual Radioactive Effluent Release Report to be
submitted within 60 days after January 1 of each year
shall also include an assessment of radiation doses to the
likely most exposed MEMBER OF THE PUBLIC from reactor
releases and other uranium fuel cycle sources within 8 km,
including doses from primary effluent pathways and direct
radiation for the previous calendar year to show
conformance with 40 CFR part 190, " Environmental Radiation
Protection Standards for Nuclear Power Operation."

. Accep abic methods for calculating the dose contributien
! from itquid and gaseouw effluents are given in Regulatory

Ouide .109, Rev. 1, October 1977.
31
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, ,

.' 2.1.9 Reporting of Semiannual Releases (Unplanned) i
: !

;

| 6.8.1.4 states in parts t

! i

The Semiannua'l Radioactive Effluent Release Reports shall |,

| include a list and description of unplanned releases from j
3 the stie to UNRESTRICTED AREAS of radioactive materials in !

gateous and liquid _ effluents made.during the reporting ;

period. !

J VEGP unplanned' releases are described in section 1.6 of ;

1,

this report. :
+
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TABLE 2-1 (Sheet 1 of 4)
(Frcm Technical Specifications)

(TABLE 3. 3-10)

RAD 10 ACTIVE GASECUS ErrLUENT MONITORING _INSTRUMENTAT!tN
MINIMUM CHANNELSINSTRUMENT CPERABLE APPLICABILITY ACTION

1. CASECUS WASTE
_

PROCES$1NG

4. Noble Gas Activity
Monitor-Providing
Alarm and Automatic
Termination of
Release (AAE-0014) Ctemon 1 ***

45
b. Effluent System riow

Rate Measuring Device 1 ***
(art-0014) ccamon 46

2. GASEOUS WASTE PROCESSING *

SYSTEM - Explosive Gas
Monitoring System -

| a. Hydrogen Monitor 1/recombiner " 50
| b. Oxygen Monitor 2/recombiner " 49

3. CONDENSER AIR EJECTOR
AND STEAM PACKING
EXMAUSTER SYSTEM

a. Hoble Gas Activity
| Monitor (M-12839C) 1 *** 47

b. Iodine Sampler
(M-128398) 1 *" 51,

c. Particulate Sampleri

(RE-12839A) 1 "* 51

d. Flow Rate Monitor 1 ***
(PT-12839) (FIS-12862)$ 46

e. Sampler Flow Rate
1 no

Monitor (FI-13211) 46

33,
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TABLE 2-1 (Sheet 2 of 4)
(Trem Technical Specifications)

(TABLE 3.3-101

RADIOACTIVE CASECUS ETTLUENT MONITORING INSTRUMENTAT!tN

MINIMUM CRANNELSINSTRUMENTS OPEPABLE APPLICABILITY ACTION
4. PLANT VENT

a. Noble Gas Activity
Monitor (M -12442C or
RE-12444C) 1 *

47, 48
b. Iodine Sampler /Honitor

(RE-124 428 or M-124 4 48) 1 *
51

c. Particulate Sampler /
Monitor (M-124 42A
or RE-12444A) 1 *

51
d. Flow Rate Monitor *

( FT-124 4 2 ),
1 * 46

e. Sampler Flow Rate
Monitor (FI-12442 or
FI-12444) 1 * 46

TABLE NOTATIONS
* At all times.**

During GASEOUS WASTE PROCESSING SYSTE.M operation"*
During radioactive releases via this pathway

i During E,mergency Filtration

|

|

34
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i

.

TABLE 2-1 (Sheet 3 of 4)
(FROM TECHNICAL SPECIFICATONS)

TABLE 3.3-10

i

ACTION STATEMENTS'

ACTION 45 With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE requirement,
the contents of the tank (s) may be released-to the

.

environment provided that prior to initiating the
release: i

~

a. -At least two independent-samples _of-the tank's ;

contents are analyzed, and {

b. At least two technically qualified members of the
facility staff independently verify the release
rate calculations and discharge valve lineup, ,

)
i

Otherwise, suspend releaee of radioactive effluents
via this pathway.i

1

ACTION 46 With the number of channels OPERABLE less than
required by the Minimum Channels:0PERABLE requirement,
effluent releases via this pathway may continue
provided the flow rate is estimated at least once per
4 hours.

!.

ACTION 47 With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLELrequirement,
effluent releases via this pathway may continue

i provided grab samples are taken at least once per 12
hours and these samples are analyzed for-radioactivity
within-24 hours.

ACTION 48 With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE' requirement,
immediately suspend containment PURGING of radioactive i

effluents via this pathway.

ACTION 49 a. With the' outlet oxygen monitor channel !

inoperable,-_ operation 1of_the system may continue
; provided grab samples' art taken and. analyzed at
~ least once:per 24 hours and-the, oxygen

concentration remains.-lesa.than 1 percent,

! b. With the inlet _ oxygen monitor inoperable,

| operation may continue if the inlet hydrogen
monitor is OPERABLE.-

|- ,

|
35-
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i

|

|
j

|

|

TABLE 2-1 (Sheet 4 of 4)
FROM TECHNICAL SPECIFICATIONS

TABLE 3.3-10

TABLE NOTATIONS (Continued)

c. With both oxygen channels or both of the inlet
oxygen and inlet hydrogen monitors inoperable,
suspend oxygen supply to the recombiner.
Addition of waste gas to the system may continue
provided grab samples are taken and analyzed at
least once per 4 hours during desassing
operations or at least once per 24 hours during
othe r ope ra tions at.d the oxygen concentration
remains less than 1 percent.

ACTION 50 With the number of channels OPERABLE one less than
required by the Minimum Channels OPERABLE requirement,
suspend oxygen supply to the recombiner. Addition of
waste gas to the system may continue provided grab
samples are taken and analyzed at least once per 4
hours during degassing operation or at least once per
24 hours during other. operations and the oxygen
concentration remains less than 1 percent.

ACTION 51 With the number of channels OPERABLE less than
required by the Minimum Channels OPERABLE requirement,
effluent releases via the affected pathway may
continue provided samples are continuously collected

! with auxiliary sampling equipment as required in Table
4.11-2 of the Technical Specifications.

.

|

l

|

.
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;

2.2 Release points of Gaseous Effluents

'

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

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

'

respective plant 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 lodines. Sample
collection is in accordance with Technical
Specification Table 4.11-2. During this release
period, there were no radioactive releases through the
condenser air ejector and steam packing exhauster
system vents. Unless required more frequently under
certain circumstances specified in Table Notations to
the above mentioned tables, samples are collected as
follows:

1. Noble gas samples are collected by grab sampling
monthly.

2. Tritium samples are collected by grab sampling
monthly. Since spent fuel was placed in the spent
fuel pool during the first Unit i refueling,
tritium samples are collected weekly on the Unit
1 and Common plant Vent.

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.

5. The 7-day particulate filters above are analyzed
for gross alpha activity.

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-90.

37
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i

l

1

i
Batch Waste Gas Decay Tank releases are analyzed for

,

lodines, particulates and noble gases before eachi

release. In addition, the containment atmosphere is
analyzed for tritium on at least a monthly basis.-

r
'

Sample analyses results and release' flow rates from
: the release points form the basis for calculating

released quantitles of radionuclido 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.

,

The noble gas grab sample and-analysis (for principal [
gamma emitters) results are used along with maximum

; expected release flow rates-from each of the vents to

calculate monitor setpointslease points,for the gaseous offluentmonitors serving the two re to assure
that the limits of Technical Specifications 3.11.2.la
are not exceeded. Calculation of monitor setpoints is

i described in the Vogtle Electric Generating Plant.0DCM. '

With each release period and batch release,
radioactivity, dose rates and cumulative doses are

'

calculated. Cumulative dose results are tabulated,,

I along with percent of Technical Specification limits
L (3.11.2.2 and-3.11.2.3), for each release for the

current quarter and year.

(
After each calendar quarter (13 weeks), a summary of
waste gas releases from the two vents and batch
processes is compiled for preparation of the
Semiannual Radioactive' Effluent. Release Report-
required by Technical Specifications 6.8.1.4 and NRC ,

Regulatory Guide 1.21.

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

__

The methods for determining release-quantities of
,

L radioactivity, dose rates and cumulative doses are as
'

follows:

,

.$

~

_.
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2.4.1 Fission and Activation Gas

The radionuelide-specific released radioactivity is
d e t e r mi n e'd from sample analyses results 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 limi':s specified in
3.11.2.la for noble gases, and 3.11.2.lb of the
Technical Specifications for radiolodine, 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 celculated for each
release period and cumulative totals ate kept for each
unit for the calendar quarter and year. Cumulative
air doses are compared to the done limits specified in
Technical Specification 3.11.2.2. Current percent of
the technical specification limits are shown on the
printout for each release period. Air dose
calculation methodology is presented in the ODCM.

l

2.4.2 Radioiodine, Tritium and particulate Releases

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

Release quantities of particulates are determined 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 individoal dose calculations.
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|

Tritium samples are obtained at least monthly from I

each vent by bubbling the sample stream through a l

water trap. The tritium concent ration 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 radiciodine, 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 :he highest. Dose rates are calculated
for each releehe point, for each release period, and
the total done rate from both release points are
compared to the dose rate limits specified in
Technical Specification 3.11.2.lb.

Individual doses due to radiciodine, tritium and
particulates are calculated for the critical 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 done limits
specified in Technical Specification 3.11.2.3.

Current percent of technical specification limits are
shown on the printout for each release period. I

2.4.3 Gross Alpha Release

The gross alpha release is computed each month by 3

counting the particulate filters offsite for each week
. for gross alpha activity in a proportional counter.'

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

I composite file of the computer and is used for release
calculations.

|

|
|

2.5 Gaseous Effluent Release Data'

i
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2.5.1 Hethodology !;

I i'
! Regulatory Guide 1.21 Tables _1A, IB, and 1C are found
! in this report as Tables 2-2a, 2-2b 2-3a 2-3b, 2-4a

i and 2-4b. Data is presented on a quarterly basis as
required by Regulatory Guide 1.21. |

'

| To complete Table 2-2a and 2-2b. total release for I

4 each of the four categories (fission-and activation !
i gases, iodines, particulates, and tritium) was

divided by the number of seconds in the quarter to. ,

obtain a release rate in uC1/second for_each category i
;

; for each quarter. However, the percent of the {
| applicable Technical Specification limits are'not-

,

; applicable because we_have no curie limits for gaseous t

i releases, Noble gases are limited as specified in |
The other three fTechnical Sp(ecification 3.11.2.la.|

categories tritium, radiciodines, and particulates) )i
are limited as a group-as specified in Technicalj

i Specification 3.11.2.lb. Dose rates due to noble gas i
releases and due to radiciodine, tritium, and !

particulates were calculated as part A of_the' t
pre-release and post-release permits on individual !,

| permits. No limits were exceeded for this reporting |

| perion. _ !
: !

Gross alpha radioactivity is reported:in Table 2-2a j
-

and 2-2b as curies released in each~ quarter. [
!

'

Limits f or cumulative beta and gamma air doses due to
i noble gases are specified in Technical Specification

_ i,

i
3.11.2.2. Cumulative ; air, doses, are presented in Table ;

2-6a and 2-6b along with percent'of-technical- [
specification limits. - i

!
. - !

Limits for cumulative individual doses''due_to - r

radioiodine, tritium, and particulates, are specified [
in Technica1ESpecification 3.11.2.3..; Cumulative ;

individual doses are presented.in Table 2-7a.and 2-7b t

along with-percent of technical specification limits. ;
;

The total or maximum error associated with the .

effluent measurement will include the cumulative 1 i
errors resulting from the total operation of sampling j

and measurement. Because-it may-be very-difficult to j
'

assign error terms for each parameter affecting the 1
| final measurement detailed statistica11 evaluation-of |

error are not. suggested. The-objective should be-to
.j
i

obtain an overall-estimate of the error associated
with measurements of radioactive materials released in 4

liquid and gaseous effluents and solid waste. !
>

;

!
i

+
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I
Estimated errors are based on e7 tors in co"nting
equipment calibration. counting statistic, 'nt-flow

.

'

rates, vent sample flow rates, non-steady .,4 ease

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 20% |
Counting equipment calibration 10%
Vent flow rates 10% i

Non-steady release rates 20%
TOTAL ERROR T(T

,

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 IV3Y ;

,

!

2.5.1.3 particulates with half lives greater than 8 day !
releases were calcolated from sample 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 901

t

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

,

Sample collections efficiency in !
| bubble sampler 10%
| Vent flow rates 10% i

Counting calibration and statistics 10%
Non-steady release rates 10%

,

TOTAL ERROR 40% |
'

2.5.2 Gaseous Batch Data

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.

|
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k

The requirenent for hourly meteorological date for )
batch releases will be met if the batch releases are
made in a non random menner. If the batch releases '

are made in a random mar.ne r , average annual
meteorological parameters will be used for these |
calculations and the hourly meteorological data will !

not have to be included in the Semiannual' Radioactive
Effluent Reports. This methodology is representative ;

for dose calculations and is lest susceptible to ;

errors in data management.
|

i

This is in accordance with Technical Specification !

6.8.1.4, the ODCM, NUREG 0133, and is standard
practice in the nuclear industry.

All batch releases were made in a random manner. ;

r

2.6 Radiological Impact Due to Gaseous Releases
:

Dose rates due to nobic gas releases were calculated
for the site in accordance with Technical

!Specification 3/4.11.2.la. Dose rates due to
radioiodine, tritium, and particulates in gaseous !

releases were calculated in accordance with Technical !

Specification 3/4.11.2.lb.
,

t

Instantaneous off-site dose rates were calculated as
part of the pre-release and post-release permits on ;

individual releases. No limits were exceeded for this
reporting period.

Cumulative air doses due to noble gas releases were
calculated for each unit in accordance with Technical ;
Specification 3/4.11.2.2. These results are presented
in Tables 2-6a and 2-6b.

Cumulative doses to an individual due to radioiodine,
tritium, and particulates were calculated in ,

accordance with Technical Specification 3/4.11.2.3. ,
These results are presented in Tables 2-7a and 2-7b. i

Dose rates and doses were calculated using the
methodology presented in the Vogtle Electric

| Generating plant Offsite Dose Calculation Manual..

t

l

t

!

,
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Table 2-2a

Georgia Power Company
Vogtle Electric Generating Plant

t

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER'

ALL AIRBORNE EFFLUENTS
UNIT: 1

Starting : 1-Jul-1990 Ending 31-Dec-1990

TYPE OF EFFLUENT UNITS QUARTER 3 QUARTER 4 EST.-TOT'

ERROR %
................................................................................

A. FISSION & ACTIVATION PRODUCTS
................................................................................

1. TOTAL RELEASE CURIES 1.173E+01 5.755E+01 50
................................................................................

2. AVERAGE RELEASE RATE FOR PERIOD uCi/ Soc 1.476E+00 7.241E+00
.............__.................................................................

3. PERCENT OF APPLICABLE LIMIT t- N/A N/A
_............................................................... ~..............

B. RADIOIODINES
................................................................................

1. TOTAL IODINE-131 CURIES 7.924E-06 3.359E-06 '100
..........................................................__....................

2. AVERAGE RELEASE RATE FOR PERIOD uCi/Sec 9.96SE-07 4.226E-07
........................................... .....................................

3. PERCENT OF APPLICABLE LIMIT % N/A N/A
............................ .........................................___.......

C. PARTICULATES
.........................................__.....................................

1. PARTICULATES (HALF-LIVES >8 DAYS) CURIES 1.657E-05 2.895E-06 90
........................................................................__......

2. AVERAGE RELEASE RATE FOR PERIOD uCi/Sec 2.085E-06 3.642E-07
..............__..............__.................__.............................

3. PERCENT OF APPLICABLE LIMIT % N/A N/A
, ................................................................................

4. GROSS ALPHA RADIOACTIVITY CURIES 8.152E-08 1.331E-07
................................................................................

D. TRITIUM
................................................................................

1. TOTAL RELEASE CURIES 4.069E+01 7.706E+01 40
.............................................................._.................

2. AVERAGE RELEASE RATE FOR PERIOD uC1/Sec 5.119E+00 9.695E+00
..................................................... ..........................

3. PERCENT OF APPLICABLE LIMIT % N/A N/A
........................................______............. ....................

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

l-
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Table 2-2b
t

Georgia Power Company i

Vogtle Electric Generating Plant

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
ALL AIRBORNE EFFLUENTS !

UNITt 2 )

Starting i 1-Jul-1990 Ending i 31-Dec-1990
.
t

TYPE OF EFFLUENT UNITS QUARTER 3 QUARTER 4 EST. TOT ,

ERROR % !
....__....................-...................................................... ;

A. FISSION & ACTIVATION PRODUCTS
................................................................................

.

I1. TOTAL RELEASE CURIES 7.225E+00 4.189E+00 50 1
..........................................,..................................... ;

2. AVERAGE RELEASE RATE FOR PERIOD uci/Sec 9.089E-01 5.271E-01 !
................................................................................ ,

,

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

B. RADIOIODINES
'................................................................................

1. TOTAL IODINE-131 CURIES 4.460E-06 5.480E-07 100
................................................................................. ;

2. AVERAGE RELEASE RATE FOR PERIOD uCi/Suc 5.610E-07 6.894E-08
,

................................................................................
3. PERCENT OF APPLICABLE LIMIT % N/A N/A i

.....-...........__..._..... ...................................................

C. PARTICULATES,

............................................__............. .....................
1. PARTICULATES (HALF-LIVES >8 DAYS) CURIES 1.219E-06 3.817E-06 90
....................................__......... ................................
2. AVERAGE RELEASE RATE FOR PERIOD uCi/Sec 1.534E-07 4.802E-07
.........................__.................. .........__.........__............
3. PERCENT OF APPLICABLE LIMIT % N/A N/A
................................................................................
4. GROSS ALPHA RADIOACTIVITY CURIES 5.351E-08 3.888E-08
........................... ___..................__.............................

D. TRITIUM
............ .............................___.......__ .......................__
1. TOTAL RELEASE CURIES 5.082E-01 0.000E+00 40
................................................................................
2. AVERAGE RELEASE RATE FOR PERIOD uCi/Sec 6.393E-02 0.000E+00
..................................__.....................__........ .............
3. PERCENT OF APPLICABLE LIMIT % N/A N/A

, .... ___ __ .. ._....____ .___ ...................................____..........

Zoroes in this table indicate that no radioactivity vac present above*
datoctablo levels. See Table 2-8 for typical LLD for gaseous sample analyses.
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Table 2-2c

Georgia Power Company
Vogtle Electric Generating Plant

t

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
ALL AIRBORNE EFTLUENTS

SITE
Starting i 1-Jul-1990 Ending 31-Dec-1990

TYPE Or ETFLUENT UNITS QUARTER 3 QUARTER 4 EST. TOT
ERROR %

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

A. TISSION & ACTIVATION PRODUCTS
.................................................................................

1. TOTAL RELEASE CURIES 1.090E+01 6.174E+01 50
................................................................................

2. AVERAGE RELEASE RATE FOR PERIOD uCi/Sec 2.385E+00 7.768E+00
..................... ..........................................................

3. PERCENT OT APPLICABLE LIMIT % N/A N/A
.....................__.........................................................

B. RADIOIODINES
................................................................................

1. TOTAL IODINE-131 CURIES 1.238E-05 3.908E-06 100
.............................................................u..................

2. AVERAGE RELEASE RATE FOR PERIOD uC1/Sec 1.557E-06 4.916E-07
................................................................................
3. PERCENT OF APPLICABLE LIMIT % N/A N/A
_...............................................................................

C. PARTICULATES
....................................................................__ .........
1. PARTICULATES (HALF-LIVES >8 DAYS) CURIES 1.78"'-05 6.690E-06 90
................................................... .........................

2. AVERAGE RELEASE RATE FOR PERIOD uC1/Sec 2.2s 06 8. 41 bF.-07
.................................................................................
3. PERCENT OF APPLICABLE LIMIT % N/A N/A
........................................................__................... ..

4. GROSS ALPHA RADIOACTIVITY CURIES 1.348E-07 1.719E-07
, .................................................................................

D. TRITIUM
................................................................................

1. TOTAL RELEASE CURIES 4.119E+01 7.706E+01 40
................................................................................

2. AVERAGE RELEASE RATE TOR PERIOD uCi/Sec 5.183E+00 9.695E+00
.................. .............................................................
3. PERCENT OF APPLICABLE LIMIT % N/A N/A
.........................................................__.....................

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

:
,
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TABLE 2-3a (Page 1 of 2)
V0GTLE ELECTRIC GENERATING PLANT

SEMIANNUAL RADI0 ACTIVE EFFLUENT REPORT
GASEOUS EFFLUENTS - MIXED MODE

July 1, 1990 Through December 31, 1990
UNIT 1

Continuous Mode Batch Mode,
Nuclides Unit Quarter Quarter Quarter Quarter
Released

3 4 _3 ,4
_

1. Fission 73ses

Kr-88 Ci '0.00;+00 0.00E+00 0.00E+00 3.88E-03
6'" ' O 00E+00 0.00E+00 2.50E-01 0.00E+00Kr-85 t

Xe-133 dl 8.32E+00 1.0$E+01 2.78E+00 4.50E+01

_Xe-135 Ci 0.00v.+00 1.55E-01 2.68E-02 2.92E-01
Ar-41 Ci 0. 0"d E + 0 0 0.00E+00 2.54E-01 7.54E-01
Xc-131m __ Ci 0.00E+00 0.00E+00 5.10E-02 4.08E-01
Xe-133m Ci 0.00E+00 0.00E+00 2.02E-02 4.54E-01

~

Kr-85m Ci 0.00E+00 0.00E+00 2.10E-03 3.28E-02

TOTAL FOR P EP.'IO D ' Ci 8.$ 1.07E+01 3.38E+00 4. 6 9 E4 01

. ._,

I

2. Iodines

I-131 Ci 7.92E-06 3.36E-06 0.00E+00' O.00E+00
~

I-3 J3 Ci 1.66E-0$ 0.00E+00 0.00E+00 0.00E+00

TOTAL FOR PERIOD C1 2.412-05 3.36E-06 0.00E+00 0.00E+00

* 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 analysea.;

|
'

,

|

I
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TABLE 2-3a (Page 2 of 2)
V0GTLE ELECTRIC GENERATING PLANT

SEMIANNUAL ~AD10 ACTIVE EFFLUENT REPORT
GAS 200S EFFLUENTS - MIXED MODE

! July 1, 1990 Through December 31, 1990
UNIT 1'

|

|

Continuous Mode Batch Mode
Nuclides Unit Quarter Quarter Quarter Quarter

3 4 3 4Relecsed
. ,._

_

3. Pa r t i cula t e s * *
~

58 C1 1.66E-05 1.70E-06 0.00E+00 0.00E+00
'. 60 Ci 0.00E+00 1.19E-06 0.00E+00 0.00E+00

"'

C1 3.72E+01 7.64E+01 3.38E+00 6.22E-01'

2[ iha Ci 8.14E-08 1.33E-07 0.00E+00 0.00E+00

_.

,f " p o FOR PERIOD C1 3.72E+01 7.64E+01 3.38E+00 6.22E-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.

!

L
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TABLE 2-3b (Page 1 of 2)
V0GTLE ELECTRIC GENERATING PLANT

SEMIANNUAL RADIOACTIVE EFFLUENT REPORT
GASEOUS EFFLUENTS - MIXED MODE

July 1, 1990 Through December 31, 1990
UNIT 2

Continuous Mode Batch Mode
Nuclides Unit Quarter Quarter Quarter Quarter
Released

3' 4 3 '4
1. Fission Gases

Kr-85 Ci 0.00E+00 ~0.00E+00~ ~0.00E+00 2.74E-04
Kr-85m Ci 0.00E+00 5.66E-02 "4.76E-03 0.00E+00
Xe-133 Ci 3.38E+00 2.86E+00 9.78E-01 9.72E-01
Xe-135 Ci 9.60E-01 9.04E-02 1.92E-01 2.62E-02
Ar-41 Ci 0.00E+00 0.00E+00 1.71E+00 1.84E-01
Xe-131m Ci 0.00E+00 0.'00E+00 0.00E+00 3.08E-05

TOTAL FOR PERIOD C1 4.14E+00 3.01E+00 2.88E+00- 1.18E+U5
'

_

2. Iodines

I-131 C1 4.46E-06 5.48E-07 0.00E+00 0.00E+00
1-133 C1 1.71E-05 0.00E+00 0.00E+00 0.00E+00

TOTAL FOR PERIOD C1 2.16E-05 5.48E-07 0.00E+00 0.00E+00

* 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 sampic analyses.

i
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TABLE 2-3b (Page 2 of 2)
V0GTLE ELECTRIC GENERATING PLANT ;

SEMIANNUAL RADI0 ACTIVE EFFLUENT REPORT ,

GASEOUS EFFLUENTS - MIXED MODE
July 1, 1990 Through December 31, 1990

UNIT 2 ,

!

Continuous Mode Batch-Mode
Nuclides Unit Quarter Quarter Quarter Quarter
Released 3 4 3 4 ,

3. Particulates** i

. .

Co-58 C1 1.22E-06 3.80E-06____ 0.00E+00 0.00E+00
H- 3 Ci 0.00E+00 0.00E+00 5.08E-01 0.00E+00
U-Alpha C1 3.J4E-UU J.UVE-UU ~U . U U t t U '. U.UUt+UU

I
_.

,

t
b

iTOTAL FOR PERIOD C1
1.27E-06 3.84E-06 5.08E-01 0.00E+00

.

'

* Zeroes ia 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. |

|

.

!

,

t
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1ABLE 2-3c (Page 1 of 2)

i

V0GTLE ELECTRIC GENERATING PLANT '

SEMIANNUAL RADIOACTIVE 1 EFFLUENT REPORT
GASEOUS EFFLUENTS-- MIXED MODE

July 1, 1990-Through December 31 1990'
Site

i

,

' Co n t i nu o u s ' Mo'd e Batch Mode
Nuclides Unit Quarter Quarter Quarter Quarter- 1
Released ~3 4 3 '4 !

!

1. Fission Gases Ci

Kr-88 Ci 'O.00E+00 0.00E+00 0.00E+00 3.88E-03
Kr-85m Ci 0.00E+00 5.'66E-02- 6.86E-03 3.28E-02 ,

Kr-U3 Gi U.UUE+UU U.UUE+0V Z.30E-U1 Z.74E-U4 |

Xe-133 C1 1.17E+01 1.34E+01 3.76E+00 4.60E+01-

Xe-133 Gi V.bOE-Ul Z.430-U1 Z.19E-01 3.15E-01
Ar-41 C1 '0.00E+00 0.00E+00 ~1.96E+00- 9.38E-01-
Xe-131m Gi 0.00E+00 0.00E+00 3.10E-02 4.0SE-01
Xe-133m Ci- 0.00E+00 0.00E+00- 2.02E-02 4.54E-01

TOTAL FOR PERIOD Ci 1.27E401 1.37E+01 :6.27E+00 4.81E+01

2. Iodines

,

I-1 31 :Ci 1.24E-05 3.-91E-06- 0.00E+00' O.00E+00
_I-133 -Ci 3.37E-05 -0.00E+00 -0.00E+00- 0. 0 0 E+ 0 0 --

TOTAL FOR PERIOD C1 4.61E-05 3.91E-06 0.00E+00 0.00E+00

* Zeroes in this table-indicate that no1-radioactivity wasTpresent'above-
detectatie levels. See Table--2-8-for4 typical lower limitscof detection
for caseous sample _ analyses.
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TABLE 2-3c (Page 2 of 2)
V0GTLE ELECTRIC GENERATING PLANT

SEMIANNUAL RADI0 ACTIVE EFFLUENT REPORT
GASEOUS EFFLUENTS - MIXED MODE

July 1, 1990 Through December 31, 1990
Site

;

.

Continuous Mode Batch Mode
|

! Nuclides Unit Quarter Quarter Quarter Quarter
| Released 3 4 3 4

3. Pa r t ic ula t e s * *

Co-58 C1 1.78E-05 5.50E-06 0.00E+00 0.00E+00
Co-60 Ci 0.00." 9 0 1.19E-06 0.00E+00 0.00E+00
H-3 Ci 3.72'?01 7.64E+01 3.89E+00 6.22E-01
G-Alpha C1 1.35E-07 1.72E-07 0.00E+00 0.00E+00

TOTAL FOR PERIOD C1 3.72E+01 7.64E+01 3.89E+00 6.22E-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.

|

|

|

:

!

I

l
|
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|
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TABLE 2-4a (Page 1 of 2)

V00TLE ELECTRIC GENERATING PLANT
SEMIANNUAL RADIOACTIVE EFFLUENT REPORT ,

GASEOUS EFFLUENTS - GROUND RELEASES
July 1, 1990 Through December 31, 1990

UNIT 1 ,

Coutinuous Mode Batch Mode
Nuclides Unit Quarter * Quarter * Quarter * Quarter *

,~

Released 3 4 3 4

1. Fission Gases Ci

Kr-85 Ci
~

Kr-85m Ci '

Kr-87 C1
Kr-88 C1
Xe-133 Ci
Xe-135 Ci
Xe-135m Ci
Xe-138 Ci-
Xe-133m Ci

TOTAL FOR PERIOD C1

2. Iodines

i

I-131 C1

i- I-133 Ci
l

l

TOTAL FOR PERIOD C1
'

,

*No releases during this period.

|

|

|

,
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TABLE 2-4a (Page 2 of 2)

V0GTLE ELECTRIC GENERATING PLANT
SEMIANNUAL RADI0 ACTIVE EFFLUENT REPORT

GASEOUS EFFLUENTS - GROUND LEVEL '

July 1, 1990 Through December 31, 1990
UNIT 1

,

Continuous Mode Batch Mode ,

Nuclides Unit Quarter * Quarter * Quarter * Quarter *
Released 3 4 3 4

3. Particulates ** *

'Mn-54 Ci
'

Fe-59 Ci
'Co-58 C1

Co-60 Ci
Zn-65 Ci
Sr-89 Ci
Sr-90 C1
Mo-99 Ci

l Nb-95 C1
Cs-134 C1
Cs-137 C1
Ba-140 Ci
La-140 Ci
Ce-144 Ci
Ce-141 Ci

TOTAL FOR PERIOD Ci

* No releases during this period

** Half lives greater than 8 days

.
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TABLE 2-4b_(Page 1 of 2) f
>

V0GTLE ELECTRIC CENERATING PLANT
,

l SEMIANNUAL RADIOACTIVE EFFLUENT REPORT
GASEOUS EFFLUENTS - GROUND RELEASES

July 1, 1990 Through December 31, 1990
UNIT 2 j

|

'
Continuous Mode Batch Mode

Nuclides Unit Quarter * Quarter * Quarter * Quarter *
Released 3 4 3 4 '

1. Fission Gases Ci
.

Kr-85 Ci
Kr-85m Ci
Kr-87 Ci
Kr-88 Ci ,

Xe-133 Ci |
Xc-135 Ci

'

Xe-135m Ci
Xe-138 Ci

'
Xe-133m C1

TOTAL FOR PERIOD Ci

2. Iodines
| ,

I-131 Ci
I-133 Ci
I-135 Ci

TOTAL FOR PERIOP Ci
,

*No releases during this period.

.

.
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TABLE 2-4b (Page 2 of 2)

V0GTLE ELECTRIC GENERATING PLANT
SEMIANNUAL RADIOACTIVE EFFLUENT REPORT

GASEOUS EFFLUENTS - GROUND LEVEL
July 1, 1990 Through December 31, 1990

UNIT 2

Continuous Mode Batch Modo
Nuclides init Quarter * Quarter * Quarter * Quarter *
Released 3 4 3 4
3. Particulates **

Mn-54 Ci
Fe-59 C1
Co-58 C1
Co-60 Ci
Zn-65 Ci >

Sr-89 Ci
Sr-90 Ci
Mo-99 Ci
Nb-95 C1
Cs-134 C1
C s -13 7 Ci
Ba-140 C1
La-140 C1
Ce-144 C1
Ce-141 Ci

TOTAL FOR PERIOD Ci

* No releases during this period

** Half li v'a s greater than 8 days

,
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TABLE 2-4c (Page 1 of 2)

V0GTLE ELECTRIC GENERATING PLANT
SEMIANNUAL RADIOACTIVE EFFLUENT REPORT

GASEOUS EFFLUENTS - GROUND RELEASES
July 1, 1990 Through December 31, 1990

*
Site

Continuous Mode Batch Mode
Nuclides Unit Quarter * Quarter * Quarter * Quarter *
Released 3 '4 3 4

1. Fission Gases Ci

Kr-85 Ci
Kr-85m Ci
Kr-87 Ci
Kr-88 Ci

Xe-133 Ci
xe-13) ci

Xe-135m Ci
Xe-138 Ci
Xe-133m Ci

TOTAL FOR PERIOD C1

2. Iodines

I-131 Ci
1-133 C1

|

TOTAL FOR PERIOD Ci

*No releases during this period.
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TABLE 2-4e (Page 2 of 2)
V0GTLE ELECTRIC GENERATING PLANT

SEMIANNUAL RADIOACTIVE EFFLUENT REPORT
GASEOUS EFFLUENTS - GROUND LEVEL

July 1, 1990 Through December 31, 1990
Site

Continuous Mode Batch Mode
_

Nuclides Unit Quarter * Quarter * Quarter * Quarter *
Released 3 4 3 4

3. Particulates **

Mn-54 Ci
Fe-59 Ci
Co-58 Ci
Co-60 Ci
Zn-65 Ci
Sr-UY Gi

Sr-90 Ci
Mo-99 Ci
Nb-95 C1
Cs-134 C1

Cs-137 Ci
Da-140 G1

La-140 Ci
; ce-144 ci

j Ce-141 'Ci

TOTAL FOR PERIOD Ci
.

* No releases during this_ period.

** Half lives greater than 8 days

!
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TABLE 2-6A
V0GTLE ELECTRIC GENERATING PLANT

SEMIANNUAL RADI0 ACTIVE EFFLUENT RELEASE REPORT
AIR DOSES DUE TO NOBLE GAS RELEASES

,

July 1, 1990 Through December 31, 1990
UNIT 1

Type of Tech Units Quarter % of Quarter % of
Radiation Spec Tech Tech-

Limit 3 Limit 4 Limit

Gamma 5.0 mrad 6.49E-04 1.30E-02 4.08E-04 8.16E-03
Beta 10.0 mrad 8.22E-04 8.22E-03 9.2bE-04 9.26E-03

Cumulative Doses Per Year

Type of Tech Units % of
Radiation Spec 1990 Tech

Limit Limit

Gamma 10.0 mrad 1.06E-03 1.06E-02
Beta 20.0 mrad 2.23E-03~ 1.11E-02
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TABLE 2-6b
'

V0GTLE ELECTRIC GENERATING PLANT
SEMIANNUAL RADI0 ACTIVE EFFLUENT RELEASE REPORT

AIR DOSES DUE TO NOBLE GAS RELEASES
,

July 1, 1990 Through December 31, 1990
,

UNIT 2

,

i

Type of Tech Units Quarter % of Quarter % of
Radiation Spec Tech Tech

Limit 3 Limit 4 Limit

Gamma 5.'O mrad 4.35E-03 8.70E-02 8.10E-04 1.62E-02
Beta 10.0 mrad 1.67E-03 1.67E-02 3.87E-04 3.87E-03

i

;

I

a

&

Cumulative Doses Per Year !

Type of Tech Units % of
Radiation Spec 1990 Tech

Limit Limit

Gamma 10.0 mrad 1.77E-03 1.77E-02
Beta 20.0 m rad 1.36E-03 6.80E-03

|

.

a
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i

i

i
TABLE 2-7A ;

i

V00TLE ELECTRIC GENERATING PLANT -

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT ,

INDIVIDUAL DOSES DUE TO RADI0 IODINE. TRITIUM |
AND PARTICULATES IN GASEOUS RELEASES ,'July 1, 1990 Through December 31, 1990-

UNIT 1
'

;

:
i

i
!

!

Cumulative Dose Per Quarter ;

Organ Tech Units Quarter- % of Quarter % of-
1

Spec Tech Tech.
Limit 3 Limit 4 Limit ;

;
I

Bone 7.5 mrem 1.13E-06 1.73E-05 9.57E-07 -1.28E-05

Liver 7.5 mrem ~ 1.85E-04 2;47E-03- 3.50E-04 4.67E-03 !
!

T. Body 7.5 mrem 1.85E-04 -2.47E-03 3.50E-04 4.67E-03
Thyroid 7.5 mrem 4.97E-04- 6.63E-03 3.50E-04 4.67E-03 ;

Kidney 7.5 mrem 1.86E-04 2.48E-03- -3.50E-04 4.67E-03
Lung 7.5 mrem ?_84E-04 2.47E-03 -3.50E-04 4.67E-03 *

G1-LLI 7.5 mrem .24E-04 2.4?E-03 3.50E-04 4.67E-03

C_nmulative Dose Per Year,
Otgan Tech Units; Year to Date -%~of Tech Spec Limit -

'

Spec
Limit

_,

''

Bone 15.0 mrem 3.58E-06 2.39E-05
'

Liver 15.0 mrem 8.65E-04 5.77E-03
T. Body 15.0 mrem 8.65E-04 5.77E-03 .!

'

Thyroid 15.0 mrem 1.18E-03- ,7.85E-03-
Kidney 15.0 mrem-- 8.66E-04 5.77E-03- -

Lung 15.0 mrem 8.64E-04 5.76E-03-
GI-LLI- 15.0 -mrem 8.63E-04 5.75E-03

!

:
>

e

e !

-'

t

.

b

+
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l
. TABLE 3-7b'

:

V0GTLE ELECTRIC GENERATING PLANT i

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
INDIVIDUAL DOSES DUE TO RADI0 IODINE, TRITIUM ~ j

AND PARTICULATES IN GASEOUS-RELEASES !

July 1, 1990 Through December 31 -1990 .|
UNIT-'2 [

I,

i
t

',-

Cumulative Dose Per Quarter' -f
Organ Tech Units Quarter % of Quarter % of ;

Spec Tech Tech' :

Limit 3 Limit 4 Limit '!
!

Bone 7.5 mrem 2.02E-08 2.69E-07 4.56E-08 6.03E-07 i

Liver 7.5 mrem 2.32E-06 3.09E-05= 4.56E-08 6.08E-07 j

T. Body 7.5 mrem 2.32E-06 -3.09E-05 4.56E-08 6.08E-07 -!
Thyroid 7.5 mrem 2.61E-06 3.48E-05 -8.13E-08 1.08E-01 1
Kidney 7.5 mrem 2.32E-06 -3.09E-05 4.57E-08 6.09E-07 :

Lung 7.5 mrem 2.32E-06 3.09E-05 6.24E-08- 8.32E-07 !

GI-LLI 7.5 mrem 2.32E-06 3.09E-05 4.60E-08- 6.13E-07 i
;- -

,

:
t

Cumulative Dose Per' Year [
Organ Tech Units- Year to Date - % : o f LTe c h --S pe c Limi t --

{Spec
.

'
Limit

r

Bone 15.0 mrem- 1.42E-07- 9.49E-07- '!
Liver 15.0- mrem 1.12E-04; 7.49E-04 :|
T. Body 15.0 mrem -1.12E-04- 7.49E-04 1

~;Thyroid 15.0 mrem 1.13E-04' . 7.51E-04-
^~ '

Kidney 15.0 mrem 1.12E-04 7.49E-04 . .;
~~'

Lung 15.0 mrem 1.12E-04- 7.49E-04 ;

GI-LLI 15.0 arem 1.12E-04= 7.49E-04
5

.

|-
:

l

i

.

~h.

*

b

!

-!

?

f

h

'
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ITABLE 2-8
'

LOWER LIMITS OF DETECTION - GASEOUS SAMPLE ANALYSES
V0GTLE ELECTRIC GENERATING PLANT ;

JULY 1, 1990 - DECEMBER 31, 1990 i

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

:
,

;

RADIONUCLIDE LLD UNTIS |
!

Kr-87 3.82E-08 uC1/ml
Kr-88 2.53E-08 uCi/mi .

'
Xe-133 2.0$E-08 uC1/ml
Xe-133m 8.63E-08 uC1/mi *

Xe-135 7.12E-08 uCi/mi !

xe-138 1.05E-07 uCi/mi
1-131 7.93E-15 uC1/ml
Mn-54 3.94E-14 .uCd /ml

';

Fe-59 2.45E-14 uC1/ml.
Co-58 1.39E-14 uCi/mi
Co-60 1.75E-14 uC1/ml

'

Zn-65 2.82E-14 uC1/ml
Mo-99 9.57E-14 uC1/ml '

Cs-134 1.12E-14 uCi/ml i
Cs-137 8.71E-15 uCi/ml !
Ce-141 8.62E-15 uCi/ml- ,

Ce-144 2.77E-14 uCi/mi "

Sr-89 1.00E-13* uCi/mi -

Sr-90 1.00E-13* uCi/ml
H-3- 9.00E-08 uC1/ml
Gross Alpha 1.00E-13 uci/mi-

* Based on an estimated sample volume of 5.7E+08 cc's.
,

i
r

r

f

63
,

!
!

- . . . - - .



_ . . _ ___ ..___ .. . . . _ _ _ . . _ _ _ . _ . . . . _ _ _ . _ . ~ _ _ _ _ _ - . . . . ._.-._.

3.0 Solid Waste

3.1 Regulatory Limits / Technical-Specification

The Technical Specifications presented in this section
are for Unit 1 and Unit 2-and are' stated in part.

3.1.1 Use of Solid Radioactive Waste System

3.31.3

Radioactive wastes shall be solidified or dewatered in
accordance with the PROCESS CONTROL PROGRAM to meet
s'*pping and transportation requ'irements during
t . sit, and disposal site requirements when 'receival
at the disposal site,

f

3.1.2 Reporting Requirements

6.8.1.4

The-Semiannual Radioactive ~ Effluent Release Reports
shall include-a summary of_the quantities of
radioactive liquid and gaseous effluents and solid

,

waste released from the unit as outlined in Regulatory
Guide 1.21, " Measuring ~, Evaluating..and Reporting
Radioactivity in Solid Wastes'and Releases-of
Radioactive Materials _in Liquid and_ Gaseous Effluents-

from-Light-Water-Cooled-Nuclear Power Plants",
Revision 1 June'1974, with' data summarir.ed on a-
quarterly basis following the format of Appendix'B-.

thereof. For solid wastes, the format for Table 3 in
Appendix B shall be supplemented with-three' additional-

categories: class:of sol-id wastes (as defined-by 10
CFR Part 61), type of container (e.g.,'LSA, Type A,
Type B, Large Quantity) and SOLIDIFICATIONiagent or '

absorbent (e.g.,' cement,-urea formaldehyde).

3.1.3 Process Control Program (PCP)

6.12.1

The PCP shall be approved by the. Commission prior to
implementation.

6.12.2

Licensee - initiated changes to the-PCP.-

a. Shall be submitted to the Commission in-the
Semiannual Radioactive Effluent Release Report
for the period in which the change (s) was made.
This submittal'shall containt

1. Sufficiently detailed information to totally
support 1the rationale for the change without

L benefit of additional or1 supplemental
| information;-

|-
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2. A determination that the change did not
reduce th< overall conformance of the
solidified waste product to existing
criteria for solid wastes; and

3. Documentation of the fact that the change
has been reviewed and found acceptabic by
the PRL.

b. Shall become effective upon approval by the
General Manager - Nuclear Plant.

For this reporting period there was no revision to the PCP.
P

3.2 Solid Waste Data

Regulatory Guide 1.21, Table 3 is found in this report
as Table 3-1.

,

h
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TABLE 3-1 (Page 1-of 2)

V0GTLE ELECTRIC GENERATING PLANT
JULY 1, 1990 THROUGH DECEMBER 3|, 1990

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT-
SOLID AND. IRRADIATED FUEL SHIPMENTS

Solid Waste Shipped Offsite for Burial or Disposal
(Not Irradiated Fuel)

1. Type of Waste Unit 6 month Est. Total
Period Error %-

a. Spent resins, filter sludges m3 2. 2f0 E+01
evaporator bottom, etc. Ci '4.393E+01 1.00E+01

b. Dry compressible waste, m3 4.223 E+01
contaminated equipment, etc. -Ci 5.855E-01 -4.00E+01

c. Irradiated components, m3 * *

control rod, etc. Ci * *

~

d. Other (describe) oily trash. m3 * *

speedi-dry six equipment, Ci * *

etc., Solidified oil,
CRD filters

2. Estimate of major nuclide' composition (by type of waste)
-Isotope Percent- Curies-

a. Co-58- 4.614E+01 12.027E+01
Co-60 3.224E+01 1.416E+01
All others 2.162E+01 9.498E+00

b. Co-58 3.58E+01 2.096E-01
Fe-55 2.46E+01 1.440E-01

All others 3.96E+01' 2. 319 E-01-

* No solid waste during this report period.
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TABLE 3-1 (Page 2 of 2 )-
V0GTLE ELECTRIC GENERATING PLANT

July 1, 1990 THROUGH December 31, 1990
EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT

SOLID AND IRRADIATED FUEL SHIPMENTS
J

'

Isotope Percent Curies

c. None shipped this period
d. Co-60 * *

Zn-65 * *

Nb-95 * *
Zr-95 * *
All others * *

* No solid waste shipped during this report period.

3. Solid Waste Disposition

Number of Shipments Mode of Transportation Destination
5 Tractor and Shielded cask Chem Nuclear

Barnwell, S.C.
6 Tractor -Trailer Scientific Ecology,

Oakridge, TN.

4. Irradiated Fuel Shipments (Disposition)

Number af Shipments Mode of Iransportation Destination
0 N/A N/A

Additional Information Required by Tech Specs:

Shipment Waste Type Shipping Solidification Agent
No. Class Container Class

RWS-90-004 A stable Type A LSA N/A
RWS-90-005 A stable LSA- N/A

" "

RWS-90-006 A stable LSA N/A
" "

RWS-90-007 A stable LSA N/A
'" "

RWS-90-008 A stcble LSA N/A
" "

RVRS-90-005 A unstable Strong-Tight LSA N/A
RVRS-90-006 A unstable Strong-Tight LSA N/A
RVRS-90-007 A unstable LSA N/A

" "

RVRS-90-008 A unstable LSA N/A
" "

RVRS-90-009 A unstable LSA N/A
" "

RVRS-90-0010 A unstable LSA N/A
" "

NOTES: Vogtle Electric Generating Plant performed-five (5) shipments to
Chem Nuclear, Barnwell, SC and six (6) shipments to Scientific
Ecology Group, Inc. in Oak Ridge, TN. During this reporting
period, the waste volume and activity on this report reflects
only that voluae of waste and activity which was processed and
disposed of as radir active wa ste a t chem-Nuclear Systems,-Inc.,
Barnwell Waste Management Facility, or by Scientific Ecology

--L__-___



4.0 Changes to the Vogtle Electric Generating Plant ODCM

6.8.1.4

Technical Specification 6.8.1.4 requires, in part,
that changes to the Offsite Dose Calculation Manual
(ODCM) be reported to the Commission in the next
Semiannual Effluent Release Report.

There were no changes to the Vogtle Electric
Generating Plant ODCM for the period of July 1, 1990
through December 31, 1990.

6.13.2

Licensee-initiated changes to the ODCM

a. Shall be submitted to thc Commission in the
Semiannual Radioactive Effluent Release Report
for the period in which the change (s) was made
effective. The submittal shall contain:

1. Sufficiently detailed information to totally
support the rationale for the change without
benefit of additional or supplemental
information. Information submitted should
consist of a package of those pages of the
ODCM to be changed with each page numbered,
dated and containing the revision number,
together with appropriate analyses or
evaluations justifying the change (s);

2. A determination that the change will not
reduce the accuracy or reliability of dose
calculations or setpoint determinations; and

3. Documentation of the fact that the change
has been reviewed and found acceptabic by
the PRB.

b. Shall become effectivr upon approval by the
General Manager - Nuclear Plant.

3.12.1

The Radiological Environmental Monitoring Program
shall be conducted as specified in Table 3.12-1.

Table Notation (1) states in part:

It is recognized that, at times, it may not be
possibic or practicable to continue to obtain samples
of the media of choice at the most desired location or
time. In these instances, suitable alternative media
and locations may be chosen for the particular pathway
in question and appropriate substitutions, if
available, will be made within 30 days in the
Radiological Environmental Monitoring Program given in
the ODCM.

68
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pursuant to specification 6.13, submit in the next
Semiannual Radioactive Effluent Release Report
documentation for a chang; in the ODCM including a

I revised figure (s) and Table for the ODCM reflecting
the ne, location (s), if any, with supporting
information identifying the cause of the
unavailability of samples for the pathway and
justifying the selection of the new location (s) for

| obtaining sampics, or the unavailability of suit;'ule
new locations.

3.12.2 states in part
!

A Land Use Census shall be conducted. . . .

1
' The Action Statement for this requirement states in

part:

a. k'it h a Land Use Census identifying a location (s)
that yields a calculated dose or dose commitment
greater than the value currently being calculated
in specification 4.11.2.3, pursuant to
specification 6.8.1.4, identify the new
location (s) in the next Semiannual Radioactive
Effluent Release Report.
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| 4.1 Changes in the Radiological Environmental Monitoring
Program

| For this semiannual period, there has been no change
j to the Radiological Environmental Monitoring Program.
!

5.0 Doses to Members of the Public Inside the Site Boundary

6.8.1.4 states in part:

This same report shall also include an assessment of
the radiation doses from radioactive liquid and
gaseous effluents to MEMBERS OF THE PUBLIC due to
their activities inside the Site Boundary (Figure
5.1-1 of the Technical Specifications) during the ,

report period. All assumptions used in making these
assessments, i.e., specific activity, exposure time,
and location, shall be included in these reports.

The locations of concern within the site bound-ry are
the Visitors Center and Plant Wilson. The activities
at the Visitor Center consists of the occasional
attendance at meetings and/or ahort visits for
informational purposes. The activity at Plant Wilson
consists of regular employment. There will be no
radiation dose at these locations due to. radioactive
liquid effluents. Delineated in Table 5-1 for each of
these locations are the values of the basic data
assumed in the dose assessment due to radioactive

!

L gaseous effluents. Listed in this tabic are: The
' ' distances and directions from a point midway between

the center of Unit 1 and the Unit 2 reactors; the
dispersion and deposition factors for any releases

lant vent (mixed mode) and from the turbinefrom thebuilding p(ground level); and the estimated-maximums
-

occupancy factor for an individual and the assumed age
group of this individual.

Not listed-in Tabic 5-1 is the source term. Listed in
Tables 2-4a and 2-4b for the ground level releases and

in Tables 2-3a and 2-3b for the mixed mode releases
are the noble gases, radiciodines, and particulates
with half lives greater than eight days; these are
tabulated by radionuclide and by quarter. The tritium

releases in units of curies were as follows:

Quarter 3 4

Mixed Mode 4.12E+01 7.71E+01

70

1
u , . - _ , -



, _ . ._ . . _ .

,

, ,

f:

The maximum doses in units of mrem accumulated by an
individual MEMBER OF THE PUBLIC due to their
activities inside the site boundary during the second
half of the year were assessed to be as follows:

r
!

VISITORS CENTER PLANT WILSON

Total Body 5.04E-07 6.05E-05
(direct radiation from plume)

Maximum Organ 1.30E-06 1.73E-04
"

(Thyroid) Inhalation and ground-plane i-

s

+

t

7

,

1

!

>

-

>

9
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Table 5-1

JULY 1,1990 THROUGH DECEMBER 31,1990

Basic Data Assumed in Dose assessments
TO MEMBERS OF THE PUBLIC

Item Visitors conter Plant Wilson

Distance (meters) 447 1420
Sector SE ESE
X/Q (sec/m3) (1) 5.93e-06 9.45e-07
Depleted X/Q (sec/m3)(1) 5.58e-06 8.34e-07
D/Q (m-2) (1). 2.28e-08 -4.20e-09
X/Q (soc /m3) (2) 7.12e-07 1.76e-07
Depleted X/Q (sec/m3) (2) 6.74e-07 1.59e-07-

D/Q (m-2) (2) 5.77e-09 2.07e-09
Occupancy factor 0.00046 (4hr/yr) 0.228 (2003 hrfyr)
Age group Child Adult

(1) Ground level release
(2) Mixed mode release

VISITORS CENTER PLANT WILSON

Quarter 3 Quarter 4 Total Quarter 3 Quarter 4 Total
mrem mrem mrem mrem mrem mrem

| Total Body 2.54e-07 2.81e-07 5.35e-07 3.05e-05 3.45e-05 6.50e-05

'

ORGAN DOSE

Bone 8.o'3-10 1.93E-10 1.09E-09 1.06E-07 4.77E-07 5.83E-07
|

l Liver 4.53E-07 8.46E-07 1.30E-06 5.98E-05 1.13E-04 1.73E-04

TBoc 53E-07 8.46E-07 1.30E-06 5.98E-05 1.13E-04 1.73E-04.

Thy: 4.56E-07 8.47E-07 1.30E-06 6.00E-05 1.13E-04 1.73E-04-
,

| Kidnt. 4.53E-07 8.46E-07 1.30E-06 5.98E-05- 1.13E-04 1.73E-04

Lung 4.53E-07 8.46E-07 1.30E-06 5.98E-05 1.13E-04 1.73E-04

GI 4.53E-07 8.46E-07 1.30E-06 5.98E-05 1,13E-04 1.73E-04
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6.0- Major Changes to Liquid, Gaseous or. Solid Radwaste-
Treatment Systems i

6.8.1.4 states in part

The Semiannual Radioactive Effluent _ Release Report y
A shall' include any major change to Liquid,. . _ . '

Gaseous, or: Solid-Radwaste Trectment-Systems pursuant
'

to Specification 6.14. '

6.14.1.

Licensee-initiated' major-changes to.the Radwaste
Treatment Systems (liquid,_ gaseous,-and solid):

a. Shall be reported _to the Commission in'the
Semiannual Radiactive Effluent Release-Report fo
the period in which-the evaluation was1 reviewed ;

by the'PRB.- The discussion of each' change shall
'

contain: ,

1. A summary of_the evaluation that led;to the
determinationfthat the change:could be made In
accordance with 10'CFRL50.59;-

2. Sufficient. detailed informationEto_ totally
support the reason for tho' change:without benefit-
of additional-or supplemental:information;-

3. A detailed = description of the: equipment,
c omponents',n and --proce s se s involved b andi the--

-

t
interfaces with other plantasystfms; ~

4. An evaluation _of the. change, which nhows the
predicted releases of=radioactiveLmaterials in

-

liquid and gaseous affluent 21and/orLquantity of
solit waste that differ from those greviously
predicted in~th2 Lic-e n s e application;and-

| amendments thereto
,

5. An evaluation of the change, which-shows the-

expected maximum erpoiures'to a(MEMBEL OF THE
L PUBLIC-in the UNRESTx1CTED AREA and to the
| general poput.ation'that= differ from those

previously eatimatedLin the~ License application
and amendments thereto;.

6. A comparisofi of the-predicted' releases.of '

radioactive materials,:-in liquid and ? gaseous
e f fluents - and :in solid _-wan ce , to the ac tual.

releases.-forithe period prior to whenDthe change
is to-be made;-

|
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t

t

i

7. An estimate of the exposure to plant operati.g ,

personnel as a result of the change; and ;

8. Documentation of the fact that the change was F

reviewed and found acceptable by the PRB. ;

| b. Shall become effective upon approval by the
General Manager - Nuclear Plant.

IThere have been no major changes to the Liquid,
Gaseous or Solid Radwaste Treatment Systems -,

during this report period. )
:

7.0 Meteorological Data
,

*

6.8.1.4 states in part

The Semiannual Radioactive Effluent Release Report to
be submitted within 60 days after January 1 of each ;

year shall include an annual summary.of hourly
meteorological data collected over the previous year.
This annual summary may be cither in the form of an
hour-by-hour listing on magnetic tape of wind speed,
wind direction, atmospheric stability, and
precipitation (if measured), or in the form of joint
frequency distributions of wind speed,-wind direction,
and atmospheric stability.

The meteorological data is included in Attachment A.
.

>

d
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t

8.0 Inope rable Liquid or Gaseous Ef fluent Monitoring i

instrumentation

6.8.1.4 states in part thatt

The Semiannuel Radioactive Effluent Release Reports !

shall also include the followingt an explanation as
to why the inoperability of liquid or gaseous effluent
monitoring instrumentation was not corrected within
the time specified in Specifications 3.3.3.9aor
3.3.3.10 respectively. -

3.3.3.9 states in part

The radioactive liquid effluent moeitoring
instrumentation channels shown in Table 3.3-9 shall'be
OPE".ABLE . . .

Action b. statest

With less than the minimum numb $r of radioactive
liquid effluent monitoring instrumentation channels
OPERABLE, take-the-ACTION-shown in-Table 3.3-9.
Restore the inoperable instrumentation to OPERABLE
status within 30 days and, if unsuccessful, explain in
the next Semiannual Radioactive Effluent Release
Report pursuant to Specification 6.8.1.4 why this )

inoperability was not corrected in a~ timely manner.

3.3.3.10 states in part:

The radioactice gaseous effluent monitoring
instrumentation channels shown in Table 3.3-10 shall
be OPERABLE .- . .

L Action b. statest

i With'less.than the minimum number of radioactive
gaseous effluent monitoring instrumentstion channels-
OPERABLE, take the ACTION shown in Table-3.3-10.
Restore the inoperable _ instrumentation to OPERABLE
status withis 30 days'and, if unsuccessful. explain in
the next Semiannual Radioactive Effluent Release
Report pursuant to specification 6.8.1.4 why this.
inoperability was.not corrected in a timely manuar.-

|

I

-

L

-
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Inoperable Tech Spec monitors are tracked on Lietting
Condition of Operation (LCO) Forms. The operators
declare equipment operable and inoperable and monitors
are considered inope rable if there are open LCO's for
that monitor.

8.1.1 LCO 2-90-547 was written on October 20, 1990, for
2-RE021 monitor. The monitor was isolated on

j September 19, 1990. On September 27, 1990 and on
October 1, 1990, the SG contents were released to the
offsite while the monitor was isolated. On October
20, 1990, during the monthly alignment check on
2-RE021, it was found that it had been valved out and
isolated.

Sampics had been taken prior to d raining and refilling
the SG's. These results did not indicate any primary
to secondary leak. Procedures 13601-1 and 13601-2
have been revised to require personnel to check that
RE021 is in service or take the appropriate actions to
meet the Technical Specificatitis by way of taking
grab sampics. This LCO was closed on October 29, 1990.

9.0 Tanks Exceeding Curie Content Limits

6.8.1.4 states in part:

The Semiannual Radioactive Effluent Release Reports
shall also include the following, " and description of
the events leading to liquid holdop tanks or gas |

storage tanks exceeding the limits of specification
3.11.1.4 or 3.11.2.6, respectively ".

( 3.11.1.4.

The quantity of radioactive material contained in each
outside temporary tank shall be limited to less than
or equal to 10 Curios, excluding tritium and dissolved
or entrained noble gases.

Action A statest

With the quantity of radioactive material in any of
the outside temporary tanks exceeding the above limit,
immediately suspend all additions of radioactive

j material to the tank, within 48 hours reduce the tank
| contents to within the limit, and describe the events

laading to this condition in the nexc Semiannual
haddoactive Effluent Release Report, pursuant to
specification 6.8.1.4.

3.11.2.6

The quantity of radioactivity contained in each gan
decay tank shall be limited to less than or equal to
2E5 curies of noble gases (considered as Xe-133
equivalent).

76
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Action A statest

With the quantity of radioactive material in any gas
decay tank exceeding the above limit, immediately
suspend all additions of radioactive material to the
tank, within 48 hours reduce the tank contents to
within the limit, and describe the evente leading to
t his condition in the next Semiannual RadioactiveEffluent Release Report, pursuant to specification
6.8.1.4.

There were no outside temporary liquid tanks for
radioactive liquido during this reporting period. The
radioactive material contained in each waste gas decay
tank did not exceed 2E5 curies of noble gases
(considered an Xe-133 equivalent).

10.0 40 CFR Part 190 Assessment

A review of cumulative doses resulting from liouid ef fluents
(Table 1-4) and gaseous ef fluents (Tables 2-6 and 2-7) shows
total annual doses to be a small fraction of one millirem.
These evaluations and those discussed in Section 5.0 of this
report (Doses to Members of the Public Inside the Site
Bounday) indicated the total dose to any Member of the Public
is well below the criteria of 40 CTR 190.

77



, - - . . . _ - . _ _ . _ . . . . _ _ _ _ _ __ . _ . . . _ _ . _ . . .._._ _ ._ _ __ _ . . . . _ . __
.

! r
i
: i
1 t
I !

t

1

! .!
,

| }

|
I
>

| r
t,
I

I
| t
1 L

i l
-

t
,

5

ii

i !
- ;
i

I :
I !

i
'

t
0

?

I,
t

f.
,

t

t
] f
. .
.

\ !'
,i i

!

!'EN01.050RE A
.

;
I

METEOROLOGICAL DATA'

JANUA:. l. 1990 ;
i

THRU

JUNE 30, 1990-
,

.

P

h

i
.

:
l
,

i

t

e

)

!

.'

,

i.

s

*

!

n

.

, .,..,-..-~.-....,;.,._.,..,-,,4.... - . . , - . . . . ..n -,-... .. ,l. ,.,...r_,- . . . . , - , ..,,,,--.-,..._-,,,_,..-m,.. - . - - , .,. . , ... . . . _ _ . - . . --,-



r
-

ENCLOSURE A

PICKARD, LOWE AND GARRICK, INC.
1615 M $TRf(T N.W., $UIT! 730

WASHINGTON. 0.C. 20036

N(WPORT 0(ACH. Call 80RNM WASHINC10N. D C.
flLIPHONI 714 6%0 6000 tillPHONI 203659till
illlCOPitt 714 646 to23 flLICOPitt 302 It6.ons
flLit Af t$ll) PLC lty fitt: 241921 PLC Ut

i

July 26,'1990

,

P:r. Shan Sundaran
Georgia Power Company N & '' rw - , 1

}W. L,6 ,,^ T'I Q;. ,
Plant Vogtle i 1

'

nt,

' a 4- o s .Route 2. Box 299A "
' -

,' * " 'Waynesboro, GA 30830

Dear Shan

As you requested, enclosed is the semi-annual meteorological report for
Plant Vogtle for the first and second quarters of 1990. The data'used in
the attached tables and figures were generated primarily from the on-site
micro-processor (ORT) supplemented by strip chart data for a few periods
of missing data.

The data quality and recovery rate for the first half of 1990 were quite
good. It averaged about 98% for pertinent parameters of wind speed,
direction and delta temperature. The only major problem was with the dew
point temperature that was out of adjustment intermittently during the
spring.

4

The attachments are as follows:

* Attachment 1. Data Recovery Percentage for Each Parameter and
Composites of Pertinent Parameters. January 1, 1990 through
June 30, 1990.

* Attachment 2. Wind Roses

A-1 : .10m Wind Speed and Direction January 1 -1990 through-

June 30,1990.

A-2: 10m Wind Speed and Direction January 1,1990 through-

March 31, 1990.

A-3: 10m Wind Speed and Direction April 1,.1990 through-

June 30, 1990..

B-1 : 50m Wind Speed and Direction January 1,1990 through-

June 30, 1990.

IN0lNilR$ . APPLllD SCllNTitTS MANAOlMINT CONSULTANil.

'M- _ _ _ _ _ _ _
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i' ENCLOSURE A ::
1>

! i

Mr. Shan Sundaran July 25, 1990 :,

Georgia Power Company Page 2 |
8,

i

I
'

B-2: 60m Wind Speed and Direction January 1,1990 through !
i -

t
! March 31, 1990, !
;t l

B-3: 60m Wind Speed and Direction April 1.-1990 through! -
;

June 30,1990. !

* Attachment 3. Joint Frequency Tables of Wind Speed and Direction 10m i

jvs Delta Temper;ture 60-10m. ,

'

A: January 1,1990 ti - ough June 30, 1990. ;

8: January 1,1990 through March 31, 1990. |
-

-

C: April 1, 1990 through June 30, 1990. .
-

i

e Attachment 4. Joint Frequency Tables of Wind Speed and Direction 60m i

vs Delta Temperature 60-10m.

jA: January 1, 1990 through June 30, 1990. -
-

B: January 1,1990 through March 31, 1990. >

C: April 1, 1990 through June 30, 1990. !
-

>-

* Attachment $. Daily and Monthly Rainf all Totals for January 1,1990 ]
'

ithrough June 30, 1990.
i

e Attachment 6. Average of the Daily Maximum and Minimum Temperatures i
for January 1, 1990 through June-30, 1990.

i
>

A: Ambient Temperature ;-

8: Dew Point Temperature |-

i

If you have any questions or-need additional information, please call. )

| Very truly yours, f
i

YN _ .fV
Mark J. Abrams -

!

-Enclosures :
i
I
I
i;

t
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f

- ?

,
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:

ENCLOSURE A !

1

ATTACHMENT 1. PERCENT DATA REC 0VERY BY PARAMETER
JANUARY 1,1990 THROUGH JUNE 30, 1990-

t

Parameter Percent !
,

i

'

Wind Speed 10m 98.6 .

Wind Speed 60m 99.7 i

Wind Direction 10m 99.3
Wind Direction 60m 99.5
Delta Temperature 60-10m 99.2
Temperature 10m 98.9
Dew Point Temperature 10m 89.3 ,

Precipitation 96.7 i

.

Composites
,

Wind Speed and Direction 10m, Delta Temperature 60-10m 97,9

Wind Speed and Direction 60m, Delta Temperature 60-10m 98.8
'

.

-

,

!

r

.

|

|

1

>
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|
| ERCLOSURE A

ATTACHMENT 28-3. 60m WIND ROSE !
APRIL 1,1990 THROUGi JLHE 30, 1990

fx
1 '
|

"

Ng (
*

,

s= __
<Umogrvorn

\ -

kY \ -

x .

. WIND SPEED LESS THAH3.5 tFH
, Wits SPEED LESS THAN7.5 t1PH

xWIND SPEED LESS THANt2.5 r1PH [, WIND SPEED GREATER THArt 12.5 tFM 8.0 PERCENT CAlt15 i

SITE: PLANT UOGTLE 07/25/30 14:33
~

.

D

5

_ . . . _ _ __. . _ . _ - - . _ _ . . . _ . _ - _ , . . _ . _ _ _ - . _ _ _ . . . _ . . . _ , - _ - _ . . _ .__.. __._____- _ _ __ _ _ _
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EWCLO5URE fl

ATTACliMENT 3A (continued)

HOURS AT EACH UITID SPEED ATID DIRECTIOri
PERIOD OF RECORD = 90010101-90063024
STABILIT/ CLASS: B DT/DZ
ELEVATI0ti: SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60M
--_____-_--__-_- -___-______-___-___________-______-_______-__ _

UItiD SPEED (MPH)
.LtiD

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
___ __--_-____---_ -___-

___-----_
_-_ --_

N O 12 5 0 0 0 17

'ItiE O 9 0 0 0 0 9

lie 2 10 5 0 0 0 17

EtE 2 8 16 1 0 0 27

E 3 10 4 0 0 0 17

ESE 1 13 2 0 0 0 16

SE O 8 1 0 0 0 9

SSE 1 13 4 1 0 0 19

S 1 12 4 1 0 0 18

SSU 1 8 6 4 0 0 19

SU 3 13 6 1 0 0 23

USU 0 14 5 2 0 0 21

U 1 14 9 1 0 0 25

UNU 0 13 7 0 0 0 20

NU 2 9 3 0 0 0 14

NNU 2 8 8 1 0 0 19
-_----_--_-_

- -----____ -__ _-----___--------__- ___ -- __-_- 8 290
TOTAL 19 174 85 12 0

- ------__- ----- --- --_--- _---_-- _-_ --- __--_--_--_----__
PERIODS OF CALM (HOURS): 12

UARIABLE DIRECTIOri 74
HOURS OF MISSIriG DATA: 93

0
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_______ _______ __ _ _ _

EWCLO5URE A

ATTACHMENT 3A fcontinued)

HOURS AT EACH UITID SPEED AND DIRECTIOri
PERIOD OF RECORD = 90010101-90063024
STABILITY CLASS: E DT/DZ

SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60M
ELEVATION:
-_--__-___ __________-______- ______________ ______________-___-

UIND SPEED (MPH)

UIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

-- - ---
_-- _- -- ----

-----

4 16 3 0 0 0 23- __-- --

N
f!NE 12 9 3 0 0 0 24

tie 19 23 14 0 0 0 56

Erie 17 27 8 0 0 0 52

17 32 1 0 0 0 50
E
ESE 26 49 6 0 0 0 81

SE 20 72 7 0 0 0 99

SSE 36 87 6 0 0 0 129

S 34 51 2 3 0 0 90

SSU 24 51 12 3 1 0 91

SU 29 52 12 0 0 0 93

USU 33 33 12 0 0 0 78

U 9 39 9 2 0 0 59

UtiU 22 38 8 1 0 0 69

7 19 2 1 0 0 29
NU
titiu 9 32 1 1 0 0 43

----- ----- - ------- ---

_------- ---- ----- ---- - _ -- -- -11318 636 106 1 0 1966
TOTAL-- - -- ---------- ---- ----..- -- -- ----- ----- -_- - --- --
PERIODS OF CALM (HOURS): 12

UARIABLE DIRECTI0tt 140

HOURS OF MISSIriG DATA: 93
4

93



_ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______ _ . _ _ _ . -

_

E?! CLOSURE A '

ATTACHMENT 3A (continued)

1

HOURS AT EACH UIriD SPEED AffD DIRECTIOff
PERIOD OF RECORD = 90010101-90063024
STABILITY CLASS: F DT/DZ |

ELEVATIOrt: SPEED:SPD10M DIRECTI0ti:DIR10f1 LAPSE:DT60M
___-_-_______-________-_-______-__________________________-_____

UIriD SPEED (!1PH)
UItiD

DIRECTI0tt 1-3 4 -7_ 8-12 13-13 19-24 >24 TOTAL
___ _____

__-______ ___ -__ ____ -____ _____

ti 6 1 1 0 0 0 8

tine 6 2 0 0 0 0 8

i riE 7 12 1 0 0 0 20

ErlE 10 11 1 0 0 0 22

,

E 21 15 1 0 0 0 37
t

ESE 18 15 1 0 0 0 34

! SE 25 20 0 0 0 0 45

SSE 25 18 2 0 0 0 45^

| S 34 17 1 1 0 0 53
!

i SSU 26 21 0 1 0 0 43

SU 36 32 1 0 0 0 09
USU 34 14 0 0 0 0 48

U 31 19 1 0 0 0 51

IJIU 17 10 3 0 0 0 30

tiU -14 0 2 0 0 0 16

- titiu 8 15 0 0 0 0 23
___________________________---___-_______-_-_-________________

TOTAL 318 222 15 2 0 8 557 |
_____________--_______-________________-____-___-________-__--
PERIODS OF CALM (HOURS): 12

-

'JARIABLE DIREC(10tt 90
HOURS OF F1ISSItfG DATA: 93

. ,

4

1

! 94
i

|

- - - , . . , _ _ , . . , ,



______ - - _ _ _ -_ - - . .-_ _ _ ._ .- . .

EVICLOSURE A !

!

ATTACHMENT 3A (continued)

!

i

,

HOURS AT EACH UIrfD SPEED ATfD DIRECTIOri
PERIOD OF RECORD = 90010181-90063024
STABILITY CLASS: G DT/DZ
ELEUATIOti: SPEED:SPD10M DIRECTIOti:DIR10M LAPSE:DT60M

.;

-------------------_----- ___--------_---_-- -_-_---- ---- --_--
UItiD SPEED (MPH)

,

WIND
i DIRECTI0tl 1-3 4 -7 8-12 13-18 19-24 >24 TOTAL

_-- --------- ----_ -_---
|

___ ---
_-_--_-_-

N 7 1 1 0 0 0 9
I

title S 1 0 0 0 0 6
i

tie 10 2 1 3 0 0 16

ErlE IS 3 2 1 0 0 21

E 10 S 4 1 0 0 20

ESE 12 2 3 3 0 0 20

SE 20 6 2 0 0 0 28

SSE 12 4 1 0 0 0 17

S 21 13 0 1 0 0 3S

SSU 28 10 2 0 0 0 40

SU 41 23 1 1 0 0 66 ;

|

USU 29 20 0 0 0 0 49-

l

U 29 6 0 0 0 0 3S

UtlU 14 S 1 0 'O O 20

tiu 6 3 1 0 .0 0 10
>

tifiU 10 9 2 0 0 0 21
-

_ _ _ - - _ _ _ - _ - _ _ _ _ _ - _ _ _ - - _ - - - - - - _ - - _ - - - _ - - - - - - - - - - - - - _ - - _ _ _ -
TOTAL 269 113 21 10 0 0 413
------_-------------- ---------_----_------_ _-- ----------_-

j

PERIODS OF CALM (HOURS): 12
!,

; UARIABLE DIRECTIOtt 109
|

L HOURS OF MISSIrlG DATA: 93 :
., .

!

) I

| r

i

95
. . - _ _ . ,. _ .. _ _ _ _. . . . - - . _ . _.._ . _ . _ . m. . . ~. _._.-. - __..~.._,. ,..- _ . ..._.- _ _ _ . _.
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FNCLOSURE A

ATTACHMENT 38. JOINT FREQUENCY TABLE OF WIND SPEED
AND DIRECTION 10m VS DELTA TEMPERATURE 60-10m

JANUARY 1,1990 THROUG1 MARCit 31, 1990

HOURS AT EACH UIND SPEED AtID DIRECTI0tt
PERIOD OF RECORD = 90010101-90033124
STABILITY CLASS: A DT/DZ
ELEVATION: SPEED:SPD10M DIRECTION:DIR10M LAPSE:DT60M
________________________________________________________________

UIND SPEED (MPH)
UIND

DIRECTI0tt 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
___ ___ ____ _____ _____ ___ _____

_________

ti 1 5 1 0 0 0 7 i

!ritiE O O O O O O O

tie 1 8 3 0 0 0 12

ErlE 1 1 9 0 0 0 11

E O 5 4 0 0 0 9 .

'

ESE O 1 0 0 0 0 1

SE 2 1 0 0 0 0 3

SSE 1 4 2 0 0 0 7
S 1 1 2 0 0 0 4 ,

SSU 0 5 6 5 0 0 16 |

SU 0 10 7 1 0 0 18

USU 0 4 7 1 0 0 12

U 0 5 13 2 0 0 20
UNU 1 6 6 3 0 0 16

tiU 1 10 6 1 0 0 18
:

titiu 1 4 3 1 0 0 9
-

______________________________________________________________
TOTAL 10 70 69 14 0 0 163

________
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

PERIODS OF CALM (HOURS): 7 ,
,

UARIABLE DIRECTIOff 18
HOURS OF MISSIlfG DATA: 75

t-

97

. _ _ - _ _ _ - -



- _________ _ _ _

ENCLOSURE A

i

ATTACHMENT 3B (continued)
-

HOURS AT EACH UIffD SPEED ATID DIRECTIOri
PERIOD OF RECORD = 90010101-90033124
STABILITY CLASS: B DT/DZ
ELEVATION: SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:0T60M
____________--___________________- _--__________________________

UIND SPEED (t1PH)
9

UIND>

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
_-_ --_ _- __ _---_ -_--_

--__----_ _-- -__

' t! O 4 2 0 0 0 6
'

J- Nile O 2 0 0 0 0 2

flE 1 3 3 0 0 0 7

ErlE O 2 9 1 0 0 12

E 2 7 3 0 0 0 12

ESE 1 6 1 0 0 0 8

SE O 1 0 0 0 0 1

! SSE O 4 1 0 0 0 5,

i S 0 5 3 1 0 0 9

| SSU 0 2 3 4 0 0 9

j SU 0 8 4 1 0 0 13

i USU 0 4 5 2 0 0 11

U 1 5. 4 0 0 0 10

IJiU 0 4 3 0 0 0 7

. NU 1 4 2 0 0 0 7,

titiU 2 5 7 1 0 0 15'
-

_-_______________________--__---__-________ _-_-______________i

TOTAL 8 66 50 10 0 0 134
.

_-_____________________________--_-_-_________________________;

PERIODS OF CALM (HOURS): 7

UARIABLE DIRECTIOri 31
HOURS OF MISSIrlG DATA: 75

.

4

h

98

_.
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ENCLO5URE A

ATTACINENT 3B (continued)

HOURS AT EACH UIIID SPEED ARID DIRECT.Orf
PERIOD OF RECORD = 90010101-90033124
STABILITY CLASS: C DT/DZ
ELEVATI0ti: SPEED:SPD10M DIRECTIOti:DIR10M LAPSE:DT60M
-- ---------------- ----------- ----- --------------------- ----

UItID SPEED (MPH)
UIND

DIRECTIOri 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
_-- -__--_- - -____ __---_-- _--

--_--__-_

ti . . 1 3 2 0 0 0 6

riffE O 2 0 0 0 0 2

tlE O 3 3 1 0 0 7

ErlE O 5 2 2 0 0 9

E 2 5 2 0 0 0 9

ESE O 3 0 0 0- 0 3

SE 1 7 0 0 0 0 8

SSE O 3 1 0 0 0 4

S 2 3 7 1 0 0- 13

$$U 0 8 8 2 0 0 18

i SU 1 3 2 3 1 0 10

| USU 0 6 3 0 0 0 9

| .U 1 2 3 1 0 0 7

L UNU 1 4 1 1 1 0 8

NU 1 4 0 1 0 0 6

flMU 1 3 1 0 0 0 5
!- ------------

, -- ---------- -------------------------- ---- --- 0 124
' TOTAL 11 64 35 12 2
--- -- --------------- -------- ----- ---------- -------------
PERIODS OF CALM (HOURS): 7
VARIABLE DIRECTIOil 31

HOURS OF MISSING DATA: 7S
.

99
8

. . - - . - . _ . _ _ - _- m , . 4, -- - ; -n
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ENCLOSURE A

ATTA01 MENT 3B (continued) 4

4

>

' HOURS AT EACH UIND SPEED AND DIRECTION
PERIOD'0F. RECORD = 90010101-90033124

' STABILITY CLASS: F DT/DZ
ELEVATION: SPEED:SPD10M DIRECTION:DIR10M LAPSE:DT60M

1 ----- -------------------------------------------------- -.-----
UIND SPEED (MPH)

UIND
DIRECTION 1-3 4 -? 8-12 13-18 19-24 >24 TOTAL'

--- -----.---- ----- --------. ------------

N .5- 1 1 ~0 0 0 7

NNE. 2 '2 0 0 0 0 4'

NE. 2' 9 i 'O O O 12,

ENE' 2 5- 1 0 0 0: 8'

E 6 6 1- 0 0 0 13
:

ESE 7 8 1 0- 0 0 16*

:. .SE -14 13 .0 ' 0 -: 'O O 27

;. SSE. 14~ 12- 2 0 0 0 28
E S :- 16 ' 11 1 1 1 0 0- 29

SSU -- ' 13 - 9 0 1 0 0 23
SU 14' 12 1 0 -0 -0 27 3

.USU 12 7' O O O O 19

U ~11 11 1 0 0 0 23
i

L t#1U 4 -5 '3 0 0 8 12

j .NU 7 0 2- 0 0 0 '9-
- .HNU 4 ~2 0 0 0 .0 6

. ------------------------------------------------------------ -

'5TAL- 133~ 113. 15 2' O O 263..
.

_ _ _ .. - _ - _ _ - - - - _ - _ - _ - _ - - - _ _ - - _ - _ - - - - - _ - - - - - _ - - - _ _ - - _ - _ _ - - - - - - - _ -[,
i..

' PERIODS OF CALM (HOURS):'- 7
:UARIABLE DIRECTION: 35

! ' HOURS OF MISSING. DATA: 75.
-

!

:
<

102-
;

4-
_ _ _ _ __ _ _ - _ , . .



. _ . . _ _ _ - - _ - _ - - - _ _ _ .. .

14

EWCLOSURE A
c-

2 ;

.(
.i

ATTACHPfENT 3B (continued) .
.

-
.

..

.:HOURS AT EACH UltiD SPEED AtiD DIRECTIOrt -i

i PERIOD:OF RECORD = 90010101.-90033124 :

j
STABILITY CLASS: .G DT/DZ 0
ELEVATION: SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60t1

1 ___________________________________________________________.____
! UIND SPEED (IPH) q

!- UIND
DIRECTION 1-3 4-7 8-12 13218 19-24 >24 TOTAL

.,

N' 6 1 1' 0- 0 0 8
:

flNE 3 1 0 0- 0 0 4

I ffE 7 1 1 3 0 0 12 '!

: ErlE 10 2 2 1 -0 8 15 .i

: E 7 1 4 1. -0 0 13 .

ESE 5 2 3- 3 0 0 13 .

'

; SE 15^ ~4 2 0 0 0 21 ,

SSE 8 3 1. 0 0 0 12 1
'

-S 15 10 0" 1 :0 0 26 1

SSU- 16 7 -2 0' 0- 0 25 l
:SU 28 7- 1 -1 0 0 37-

'

;
'

| USU 15' 15 0 0- 0 0- 30- . j
-

!

i' U 10 =2 0 0 0 0~ 12

(Jiu :2 ~ 3 :1~ 0 0 0 26~

'NU '4 1 1- -0 0 0 6
,

'
-

|{tiNU -6 6 -- .2 0. 0 0 14
.

| - _____________________________________________________-________
! TOTAL 157 66 .21~ ~10 0 0 254 i

4. ..
.. . .

. . - ..

PERIODS-0F CALM (HOURS):- .7

) UARIABLE'DIRECTIOtt 57 ;,

' HOURS 0F MISSIllG DATA: 75
5 .

;

|
n

i 103
:
l' - . - - + - - -- ,. , _ .\.e.e _- - - . - , . . . , - . , . .s



I .

E11 CLOSURE A

ATTACHMENT 38 (continued)
-

<

!

i

-HOURS AT EACH UIND SPEED AND DIRECTION'

i PERIOD OF RECORD = 90010181-90033124 ij
STABILITY CLASS:' ALL DT/DZ
ELEVATION: SPEED:SPD10M DIRECTION:DIR10M LAPSE:DT60M i

:!
________________________________________________________________

-UIND SPEEDUPH)- ,

,

UIND-

i DIRECTION 1-3. 4 -7 8-12'13-18 19-24 >24 TOTAL j
,
,___._____ -

___ ___ ____ _____ _____._________ ,

N 23 39' '12 0 0 0 74 --

NNE 12 20 15 , 8. 0 0 47 j
,

NE 25 62 78- 5 0 0 170- j

ENE- 28 '58 53 6 0. 0 145 !

E 31 73 19 -- 1. :0- 0 124 i
;

ESE 28 66 17 3 0 0 114

SE.' 38 -64 15 0 0 0 117 [

.SSE :39 96 .24- 0: 0 0 159 i

S 57 80 26 9 0- 0 172- 1
'

.SSU :47 63' '40 :26 - '2- 0 ~178
0 1 0 1761SU ' 58' 74 .33

USU -45 68' 36- :5 -0 0 154 ,

!
U - 35 60 51 14 1 0. .161

UNU- 23 "45 -40 13 1 0 .122 |
'

NU 23 -- 27- - 14 5 -: 0 0 69
!

NNU 25 .54 20 .4 0- 0 103:
!

______________________________________________________________ :

' TOTAL- 537 949 493 101 5 0 2085 :

!

'
:

PERIODS 0F CALM (HOURS): 7 ;

!
,ORIABLE DIRECTIOri- 340-
HOURS OF MISSIflG DATA: 75

'

:
-

,

104
, ,

t
'

-._-- . - - - - ~ _ + - - - - . . .
.

- __._-____L



_ _ _ _ _ - .

EWCLOSURE A

e
ATTACHMENT 3C. JOINT FREQUENCY TABLES OF WIND SPEED

AND DIRECTION Oc 10m VS DELTA TEMPERAeURE 60-10m
APRIL 1, 1990 THROUGH JUNE 30, 1990

HOURS AT EACH UIND SPEED AND DIRECTION
PERIOD OF RECORD = 90040101-90063024
STABILITY CLASS: A DT/DZ
ELEVATI0ti: SPEED:SPD10M DIRECTION:DIR10M LAPSE:DT60M
________-__________________________________-_______-____________

,
UIND SPEED (PFH)

WIND
DIRECTION 1-3- 4-7 8-12 13-18 19-24 >24 TOTAL

_-_ _-_-_____ _____ ________ ___
____-____

N- 2 11 1 0 0 0 14

NNE 2 12 1 0 0 0 15

NE- .4 8 3 1 0 0 16

ENE 1 9 8 0 0 0 18

E 1 22 11 0 0 0 34

ESE- 0 10 5 ,0 3 0 15

SE: 1 10 9' O O O 20

SSE~ 1 15 2 0 0 0 18

S 2 17 5 0 0 -0 24

SSU
^

1 9 4' .0 0 0 14

SU 2 15 24 1 0 0 42

USU O' 30 28 0 0 0 58

U 1 31 31 .1 0 0 64

Ltiu 1 ~16 27 1 0 0 45'

NU '1 '16 :16 1 0 O 34'

>

NNU 0 ;8 - 13- 0 0 0 21

____.______-_____-__-____________-__-___-____________ -__-___-
TOTAL '20 239 188 5 0 0 452

.__-___- ________________-____-__-_____-___ _____-_-__--_-_-__-
PERIODS OF, CALM (HOURS):: 5
UARIABLE DIRECTION 79
HOURS 0F MISSING DATA: '18

.

105
__.
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Erict.05URE A

ATTACHMENT 3C (continued)

HOURS AT EACH UIND SPEED AND DIRECTION'
PERIOD OF RECORD = 90040181-90063024

' STABILITY CLASS: B DT/DZ
ELEVATION:- SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60M
________________________________________________________________

UIND SPEED (tfH) i

UIND
DIRECTION 1-3 4-7 8-12 13-18-19-24 >24 TOTAL

___ _____
___ ___ ____ _____ _____

_________

N O 8 3 'O O O 11

NNE O 7 0 0 0 0 7

ffE 1' 7 2' O O O 10

ENE 2 6 7- 0 0 0 15

E 1 3 1 0 0- 0 5

ESE O 1 0 0 0 8'

SE O r 1 0 0 0 8

SSE 1 9 3 1 0 0 14

S- 1 ,7 1 0 0 0 '9 -

SSU 1 6 3 0 0 0 10

SU. 3 5 2 0 0 0 '10

USU 0 -10 0 0 0 0 10

0 0 9 S 1 0 0 15

Ltiu 0 ._ 9 4 0 0 0 13

NU 1 '5- 1 0 0 0 -7
-

NNU 0 3 1 0 0 0 4
--_-___

______________________________________________________56-
TOTAL

'

11 108 '35 2 0 0 1

______________________________________________________________
j

| PERIODS OF CALM (HOURS): 5

i UARIABLE DIRECTION 43
I HOURS OF MISSING DATA: 18

.

;
- 106
s.



_ _ _ _ - _ _ _ - _ _ _ _ . _ - _ _ _ __ _

EWCLOSURE A ,

i
i

: o' 'ATTACIMENT 3C (continued)
i

HOURS AT EACH UIND SPEED AMD DIRECTION .j

PERIOD OF' RECORD = 90040101-90063024 :

STABILITY CLASS: C .DT/DZ ,

!
ELEVATION: SPEED:SPD10M DIRECTION:DIR10M LAPSE:DT60M
________________________________________________________________

'

UIND SPEED (MPH) :

UIND !
DIRECTION 1-3 4-7 d-12 13-18 19-24 >24 TOTAL-

,|___ _.________ _____ ________ ____________

N 1 10 1 0 0 0 12

NNE 3- 3 3 'O O O 9 ;

i

ilE 0.- 6 2 0 0 0 8
|

ENE 0 3 1 0 0 0 4

E'- 1 5 3 0- 0 0 9

ESE- 0 ,4 6 0 0 0 10 4

I
SE 0- 7 7 0 0 0 14

SSE i '3 1 2 0 0 7

S 1 -5 3 0' O O 9

SSU. - 'O 1 3- 2 0 0 6 'l
SU' '0. 4 1' -O. 0 0 5

-

USU :0 5 3 0 0. 0 8
|

U L2 7' .3 1 0 0 13
|

UNU -O ~2' O O O' O 2
:

NU 'O 3 2 0 0 0 5
|

.NNU' 1- 3 1 0 0 0 5 ,

TOTAL 10 71 ~40 5 0 8 126-
________________________-_________---__-_-____-_-____-_-__-___
PERIODS OF CALM (HOURS): -5;

. VARIABLE DIRECTIOrt 27
.

.. HOURS OF MISSIllG DATA: .18
.-

|
'

|

107
. . - . ._ .- _- .

.
..
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I

|

ENCLOSURE A
;

ATTACHMENT 3C (continued) or ~

l
<

'

HOURS AT EACH UIND SPEED AND DIRECTION
PERIOD.0F RECORD = 90040101-90063'424 ,

!
STABILITY' CLASS: D DT/DZ
ELEVATION: SPEED:SPD10M DIRECTION:DIR10M LAPSE:DTCOM

|
'

________________________________________________________________
UIND SPEED (PFH) :

UIND
DIRECTION 1-3 4-7 8-12.13-18 19-24 >24 TOTAL

__ ;
___ _____

-________ ___ ___ ____ ____- _____

N 3 18 1 0 0 0 22

tine 1 .6 8 1 0 0 16.

NE 2 8 5 5 0 0 20

ENE 2 11 '16 0 1 0 30
.|

E. 8 19 2 0 0 0 29
2

;

ESE 5. 16 3 0 0 0 24-
'

SE 9 27 17 1 0 0 54 -

|
SSE 5 34' 5 3 0 0 47

S 11 20 2 0 0 0 33

i .SSU 6 13 5 .0 0 8 24'

SU 4 31 ~10 0 0 0 45

USU 2 21 1- 0 0 0 24

U O' 12 4 0 0 0 16

(JNU 2 10 5- O! 0 0 '17

NU 2- '9- 3- 0 0 0 14

NNU -4- '11 7 0 0 0 22 ;'

i

______________________________________________________________,

TOTAL 66 266 94 10 1 0 437"

:
______________________________________________________________
PERIODS OF CALM (HOURS): 5'

;

UARIABLE' DIRECTION 83 '

I HOURS OF MISSING DATA: 18
'

,

'
t

>

+
*

108- !
'

2
- __ __

____
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ENCLOSURE A

ATTAOIMENT 3C (continued)
~

# 4

HOURS AT EACH UIND SPEED AND DIRECTION
PERIOD OF RECORD = 90040181-90063024
STABILITY CLASS: E DT/DZ
ELEVATION: SPEED:SPD10M DIRECTION:DIR10M LAPSE:DT60M
________________________________________________________________

,

UIND SPEEDGPH)
i

UIND
DIRECTION 1-3 4-7- 8-12 13-18 19-24 >24 TOTAL-

___ _________ _____ ________ ___
_________

N' 1 6 2 0 0 0 9

NNE 8 3 2 8. 0 0 13

NE 10 10 0 0- 0 0 20

ENE 6 8 1 0 0 0 15

E 9 14 0 0 0 0 23

ESE 18- 21 0 0 0 0 39

SE 17 46 3 0 0 0 66

SSE 28 38 2 0- 0 0 68

S 20 21 1 0 0 0 42

SSU 13 34~ 6 0 0 0 53

SU 18 35 3 0 0 0 56

USU 18 19- 1 0 0 0 38

U S 13 0 0 0 0 16

thiU 13 23 1 0 0 0 37

NU 3 17.. '2 0 0 0 22

NNU S 19 1 0 0 0 25
____-_-_____

_________________________________-__--_-__________0 542
TOTAL -190 327 25 0 0

- - ~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ii i66i 67 EEr~~~66ii~~~~~~i
UARIABLE DIRECTIOtt .74
HOURS OF MISSIt!G DATA: 18

.

=

109
__

-_ --

_
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ENCLOSURE A

ATTACHMENT 3C (continued) ee_.

-HOURS AT EACH UIND SPEED AND DIRECTION
PERIOD OF RECORD = 90040101-90063024
STABILITY CLA5S:' F -. DT/DZ

ELEVATION: SPEED:SPD10M DIRECTION:DIR10M LAPSE:DT60M
---------.-------------------------------- ----------- ---------

:
UIND SPEEDGPH)

UIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

--- --------- ----- -------- ---
---------

N 1 0 0 0 0 0 1

NNE 4 0 0 0 0 0 4

NE 5 3 0 8 0 0 8

'ENE 8 6 0 0 0 0 14

E 15 9 0 0 0 0 24

ESE 11 7 0 0 0 0 18

SE 11 7 0 .0 0 0 18

SSE 11 6 0 0 0 0 17

S' 18 6 0 :0 0 'O 24

SSU 13 12 0 0 0 0 25

SU 22 20 0 0 0 0 42

USU 22 7 0 0 0 8. 29

U 20 8.. 0- 0 0 0 28

UNU 13 5 0 0 0 0 18

NU 7 'O O O O O 7

ffNU 4- -13- 0 0 0 0 17
--------

---- -------------------- ----------------------- --- 294
TOTAL 185 109 0 'O O O

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- -~ -~~~~~

~Eiii555 5E 5Gis55Eii i

UARIABLE'DIRECTI0t1 55
HOURS OF MISSING DATA: 18

.

110..
-
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EWCLOStlRE A

ATTACHMENT 3C (continued)
-

HOURS AT EACH UIND SPEED AND DIRECTION
PERIOD OF RECORD = 90040101-90063024

. STABILITY CLASS: G' DT/DZ
ELEVATI0ti: ' SPEED:SPD10M DIRECTION:DIR10M LAPSE:DT60M
-_------------- --------------------_-- ------------------------

:
UIND SPEED (ifH)

UIND
DIRECTIOil 1-3 '4-7 8-12 13-18 19-24 >24 TOTAL

__- -_____-__ --- _ -_--_
__-__---- _-_ _ - _.

N 1 0 0 0 0 0 1

titiE .2 0 0' O .0 0 2

tiF 3 1 0- 0 0 0 4

E:"c 5- 1 0 0 'O O 6

E- 3 4 8 O. 0 0 -7

ESE 7 0 0 0 0 0 7

SE 5- .2 0 0 0 0 7

SSE 4 1- 0 0 0 0 5
'

S- 6 3 0 0 0 0 9

SSU 12 3 0 .0 0 8 15

SU: 13 16. 0 0 0 0 29

USU '14 'S 0: 0 0 0 19

u , 19 4 :0 0 0 0 23

IJfu 12 2 8. 'O O O 14

NU -2- 2 .0 0 0 0 4-

.NNU 4 3 0 0 0 0 7
------_---_.

_----____---_--__---_-_-_----_---- -------------- 0 .159
TOTAL 112 47 0 0- 0

---- - -------- ----_---_----_-- - -- ---------- ---------_---
PERIODS OF CALM (HOURS): 5

L
UARIABLE DIRECTI0ti 52'

HOURS 0F MISSItiG DATA:- 18
.

111
_
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ENCLOStlRE A
:

!

ATTACHMENT 3C (continued) -$

!

.

HOURS AT EACH UIND SPEED Arid DIRECTION
- PERIOD OF RECORD = 90040101-90063024

i STABILITY. CLASS: ALL DT/DZ
'

ELEVATI0ti: . SPEED:SPD10M- DIRECTION:DIR10M LAPSE:DT60M
4

,
. ----------__------_---_--_--__----___--_-_-----__--_------------

UIND SPEED (MPH) :

UIND
^

DIRECTION 1-3- 4-7 8-12 13-18 19-24- >24 TOTAL
___-_-__- ___ ___ __-- _-_-_ -_--_ _-_ _____

N 9 53 8 0 0 0 70
NNE- 20 31 14 1 0 0 66
NE- 25 43 12 6. 0 0' 86

; ENE' .24 44 33 0 1 0 102
E 38 76. 17 0 0 0 131' ,

ESE 41 65 15 0 0 -0 121
3

i SE 43 106 37 1 0 0 187 ,

SSE 51 106 13 .6 0 -0 176' -
'

S 59 79 :12 0 0 0 150
4

'

.SSU 46 .78 21 2 0- 0 147
<

SU :62 126 .40 1 0 0 229
USU 56 97- 33 -0 0- 0 186 i

U 45 84 43 3 0 0' .175 |
,

(Jiu :41 G7- 37. 1' 'O O- 146

NU 16- 52 24 1 0 0 93,

>

Ntiu 18 .60- 23- 0 0 O. 1P1
<

_--___-_________-____ __-__________-__-______-___-______----_-'

TOTAL 594 1167 382 22 1 0 2166
.---_---------_--- -- ----------___.----------------_--------

} PERIODS'0F CALM (HOURS): 5
-UARIABLE DIRECTI0tl 413
HOURS OF MISSING DATA: 18

i -

|

$ -

i 112 i
u _- 'i.- . -. . , . _ .-
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- __

ENCLOSURE A

ATTACHMENT 4A (continued)

HOURS AT EACH UIND SPEED AND DIRECTIOff
PERIOD OF RECORD = 90010101-90063024
STABILITY CLASS: C DT/DZ
ELEVATION:- SPEED:SPD60M DIRECTION:DIR60M LAPSE:DT60M

________________----- _-_---______---__---_--____-__-__-______.
UIND SPEEDGPH)

UIND
DIRECTION 1-3 4-7 8-12 13-18 19-24' >24 TOTAL

-__ _______-_ -_-__ __-_-
--------- -_- . _ - _

N 3- 12 5 1 0 0 21

NNE- 0 3 3 0 0 0 6

NE -1 5; 7 .2 1 0 16

ENE O 5 5 0 1 0 11

E 1 7 11 0 0 0- 19

ESE O 6 7 1 0 0 14

SE '2 .1? 5 1' O O 21

-SSE O -: 3 -1 1 0 12

S 3 4 9 3 1' O 20

SSU 2 1 -7 6 2 0 18

SU 1 5' 8 3 2 0 19

UStd - 1 .6' 16 3 0 1 27

.U '1 2 4 5 1 0 13

( UNU O 3' 3 1 0 1 13r-
'

i NU 'O 3, -4 2 1 0 10

! NNU .2 4' 4- 0 0 0 10
-------

[ ------------ ------- ----------------------------- --- 50
TOTAL 17- 91- 101 29 10 2 2

'-

--- --------------- ------------------------------ -----------

PERIODS 0F CALM (HOURS):- 1

UARIABLE DIRECTION 34
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EPICLOSURE A

ATTACIMEi1T 4B (continued) af e

' HOURS AT EACH UIND SPEED AND DIRECTION
PERIOD OF RECORD = 90010101-90033124
STABILITY CLASS: D DT/DZ

.

EL_EUATION: SPEED:SPD60M DIRECTION:DIR60M LAPSE:DT60t1
---- ---,,------,-,,---,,,,------------------------------------

. WIND. SPEED (ifH) ,

WIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
---,---., --- --- ---- ---,- ----, --- -----

H 1 ? 12 1 0 0 21

NNE 1 8 BS 2- 8. .0 36
flE 3 15 39 28 1 0 86
ENE 3- 14 -22 8 1 0 48
E S 25 14 3 0 0 47 .

ESE 3 13 10 0 0 0 26

SE . 1 :6 8 8 0- 0 23
SSE 3 14 17' 6 0 0 40 i

S 3 17 '15- 11 5 0 51
-

.

SSu 2- 9 11 9 4 0 3S !

SW S 6 14 5 3 0 33 .|'

usu- 2- 7 17- 14 3 0 43 |

u 1 1 '10 15- 12 2 41
,

: UNu a .9 S 21 7 2 46
Nu .1 8 .S 3 1 0 18 .

NNu 2 13 13 S 0 0 33 !

: --------, ,,--,-----,-----------------------------------------

TOTAL .38 -172 237 139 37 4 627 |4

----------,----,,--------------------------------------------- t

PERIODS OF CALM (HOURS): 0
|- VARIABLE DIRECTION. 50

.

!HOURS OF MISSING DATA: 37
,
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ENCLOSURE A

ATTACIMENT 4B (continued)

HOURS AT EACH UIND SPEED AtiD DIRECTI0tl
PERIOD OF RECORD =- 90010101-90033124
STABILITY CLASS: -ALL DT/DZ
ELEVATION: SPEED SPD60M DIRECTI0ft:DIR60M LAPSE:DT60t1

|.
........,,..,......... ..-------------------,----------,--------

! UIND SPEEDGPH)
! UIND

DIRECTION 1-3 4-7: 8-12 13-18 19-24 >24 TOTAL.
......... ... ... --.- -, -- -...- --- -----

N 7 20' 27- 3 0 0 57 3

tine .S 21 43 4' O O 73 ,

NE 4 33 66 .50 2 0 155

ENE 4 34 78 22- 2 0' 140

E 14 47 '60 10 0 0' 131

ESE -7 33 42 9. 0 0 '91

SE 4 25 56 24 0 0 109

SSE 7- 48 80 16 8 0 151

S 9- 82 73 36 11 2 213

SSU 4 ~28 79 50 8 0 169

SU ~8 35- 73 46 10 0 1?2

USU S 35' S2 64 7 4 177

U 7 la 63 80 23 .5 190

f.Kiu 5 31 35 4 1; '17 3 132

NU 'S- 24 - 43 13 5 0 90

NNU 6 .22 3S 10- C' 8 73
.......-... ,,,,,,, ,, ,,,,-,,,--------,.---,----- .--- -------

TOTAL 101 S30 915 478 85 14 -2123

PEkkbbS U CALMiHbbkS5 b
UARIABLE DIRECTION- 106
HOUR $ OF' t1TSSING DATA: 37

.

%

lI8.--
- - - ._ _m ,
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i i

ENCLOSURE A
'

i.

A%CthENT 4C. JOINT FREQUENCY TABLES OF WIND SPEED '
'

AND DIRECTION;60m VS DELTA TEMPERATURE 60-10m
;

APRIL I, 1990 THROUGH JUNE 30, 1990
t

:

.

HOURS AT EACP ejlHD SPEED AND DIRfCTION !

-PERIOD OF. RECORD 900401ci-90063024 i

STABILITY CLASSt A DT/DZ
ELEVATI0ti: SPEED:~SPD60M ' DIRECTIO!!:DIR6Drl LAPSCtDT60M

'

-c------__-----e,..------.-_------__----_-____________m___..

'UIND SPEEDOPH) e. ,

WIND
DIRECTION- 1-3 4-? 8-12 13-18 19-24 >24 TOTAL

:<
--------- 4-- --- .- - _---- ----- --- __---

! N 3 ? 4 0 0 0 14
.NNE 2 G 2 0- 0 0' 9'

; NE 1 8 5 0 1 3 15

: E '1'
~14 16 1 0 0 31ENE 0-

S 16 0 C 0 26
ESE 2 8 4 0 0 0 14

.

e. SE 1 8' 10 0- 0 0 19 -

| SSE 2 12 2 0 0 0 ts :

' S 1 9 8 3 2 0 21 i

SSU 0 3 3- 0 0 0 12
.

; Su i 14 14 12 0 0 41 +

U$td 1 16 41: 25 0 0 83" ,

W 6 10 :3i' 14 2 0 S? i'
'

IMU 3- 8 32 6 3 0 52
NU 2 ? 9 6 0 0 -24 ,

<

NNU 0 9 6 3 C 0 10 , |_ _ - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ - - - - _ _ _ - - - - _ _ ' _ _ _ _ _ _ _ _ - - - - - _ _ _ - - - _ _ _ _ _ - - - -,,!

TOTAL 20 153 203 70 6 8 452
---________----______________-----________________ --___---___

PERIODS OF CALM (HOURS): 1
,

UARIABLE DIRECTIOil 63
HOURS OF HISSIllG' DATA: 15

,

'

:

,

129
,
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' ENCLOSURE A

!
!

ATTACHMENT' 4C (continued) |
'

: ;

!
'

i i

t i
!

HOURS AT EACH UItt0 SPEED At1D DIRECTI0ti |

PERIOD OF. RECORD = 90040181-90063024- !
STABILITY CLASSt ALL DT/DZ t

,

! ELEVATI0ti: SPEED SPD60t1 DIRECTI0tt:DIR60t1 LAPSE:DT60M |
1

---,,,,,,,,,,-----,,--------------------------------------------

} UItt0 SPEED (ifH)
'

i ' UIllD ;

S DIRECTI0tt 1-3.. 4-7 8-12 13-18 19-24 >24 TOTAL !

. ,- ,,-, -, --, --, --, ---- ----.- --- ----- .

~ fl la 41 25 5 0 0 83 :

i tittE - 7 29 '15 8 1 0 68 i

j' ilE ' 8., 31 29 9 6 8 83 i

, EtlE 9 37 S2 7 0 0 10S
'

'

i

E 10- 44 68~ 10 8 ;8 124
I

ESE- 13 53 46 4 8 8 116'

SE. 18, ?? 83 .15 1 0 186 i

SSE- 18 81 71' 8 3 8 181 !

4 S 24' 73 54 -11 8 8 162 ,

.SSU 6- 43 65 28' 3 8 137.
SU 3 57 93 48 1 0 282*

USU 8 39 115 57 1 0 - 228 t

y 3' 36 76 41- 3 8 159 |
,

1 utiu 7 36 82 38- 3 -8 166- -

! tiu 31 31 44 18 8 ~8 88 ;

b . titlU ? 44 30- 16 8 8 97
'

j. ---------,,,--- ---------------------------------------------- ,

i TOTAL 148 752 940 307 '22 8 2169 !
t

------,,,,,,,,,----,------------------------------------------ ;

j.
'

' PER10DS OF CALM (HOURS): 1 |
[

UARIABLE DIRECTI0tt 203'

i
! it0VRS OF tilSSIllG DATA:' 1S

:

i f

136 ,
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ENCLOSURE A

ATTACHMENT 5. PLANT V0GTLE RAINFALL
JANUARY 1, 1990 THROUGH JUNE 30, 1990

.

_

Precipitation Precipitation
Month (Inches) Month (Inches)

.

AprilJanuary

1 0.06 6 0.0'
6 0.49 7 0.14
7 1.19 10 0.24

8 0.09 11 0.02
1.83 14 0.04

28 0.60
30 Qat

1.07February _

4 0.19
10 0.15 May -

16 1.01
18 0.54 5 0.11

19 0.24 9 0.39
22 0.30 10 0.19

2.43 17 0.06
28 0.66

1.41
March

,

2 0.05 June
9 0.28

16 0.65 3 0.35
28 0.31 8 0.47
29 0.36 10 0.04
30 0.06 16 0.11

1.11 0.97

137
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ENCLOSURE A

ATTACHMENT 6A. PLANT V0GTLE
AVERAGE OF DAILY MAXIMUM, MINIMUM AND

' AVERAGE VALUES OF AMBIENT TEMPERATURE
JANUARY 1, 1990 THROUGH JUNE 30, 1990
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ENCLOSURE A

ATTACHMENT 6B. PLANT V0GTLE
AVERAGE OF DAILY MAXIMUM, MINIMUM AND

AVERAGE VALUES OF DEW POINT TEMPERATURE
JANUARY 1, 1990 THROUGH JUNE 30, 1990
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ENCLOSURE B j
!

PLG, Inc.,1616 M Street N W., Suite 730. WasNngton. O C. 20036 3215

G .

Tel202 6591122. Far 202 296 0774

PLG, Inc., Newport Dea:h, CA, Oftece !

TeL 714 833 2020. rar 714 033 2085 !
-

ENGINEE AS' APPUED SCIENTISTS. i
MANAGEMENT CONSULTANTS

i
i
i

!

|
!

January 22, 1991

i

i

Mr. Shan Sundaran. j
Georgia Power Company

~

Plant Vogtle !

Route 2 Box 299A :

Waynesboro, GA 30830 |
|

Dear Shan: ,

i

As you requested, enclosed is the semi-annual meteorological report for |
Plant Vogtle covering the third and fourth quarters of 1990. The data |
used in the attached tables and figures were generated primarily from the |
on-site micro-processor (DRT) supplemented by strip cnart data for a few i

[

periods of missing data in September and November, j

| The data (,uality and recovery rete for the second half of 1990 were quite >

good, avataging about 97% for pertinent parameters of wind speed,;

direction and delta temperature. The only major problem was with the 60m
,

'

wind speed which was out of service during the end of July. The daily :
'rainf all totals continue to be somewhat questionable. .The total for the

second half of the year was about normal but there were still extended '

periods of more than a month with no rain at all'. The rain gage should ;

be checked periodically to make sure it is clear of all debMt. The data j
for 1990 is summarized in Attachment 7.

The attachments are as follows:

* Attachment 1. Data Recovery Percentage for Each Parameter and :
Composites of Pertinent Parameters. July 1, -1990 through
December 31, 1990.

* Attachment 2. ' Wind Roses-

A-1: 10m Wo,d Speed and Direction July 1, 1990 through---

December 31 1990.
,

A-2: 10m Wind Speed and Direction July 1,.1990 through' !-
.

September 30, 1990.

,
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1
1

'
i E!4 CLOSURE B

.

:

Mr. Shan Sundaran January ??,1991
; Georgio Power Company Page ?

,

A-3: 10m Wind speed and Direction October 1,1990 through-

December 31, 1990..

B-1 : 60m Wind Speed and Direction July 1,1990 through-

December 31, 1990.

B-2: 60m Wind Speed and Direction July 1, 1990 through
t

-

September 30, 1990.

B-3: 60m Wind Speed and Direction October 1,1990 through-

December 31, 1990.

* Attachment 3. Joint Frequency Tables of Wind Speed and Direction 10m
vs Delta Temperature 60-10m.

A: July 1, 1990 through December 31, 1990.-

B: July 1,1990 through September- 30,1990.-

C: October 1,1990 through December 31, 1990.-

* Attachment 4. Joint frequency' Tables of Wind Speed and Direction 60m
vs Delta Temperature 60-10m. +

| .

t

A: July 1, 1990 through December 31, 1990.-

0: July 1, 1990 throu9h September 30, 1990.|.
-

0: October 1, 1990 through December 31, 1990.i
-

|-
I * Att'achment S. Daily and Monthly Rainf all Totals for January 1,1990

through December 31, 1990.

* Attachment 6. Average of the Daily' Maximum and Minimum Temperatures
f or January 1,1990 through December 31, 1990.

A: Ambient Temperature-

B: Dew Point Temperature- y

* Attachment 7. 1990 ClimatologicalLSummary and comparison with:
previous years.

If you have any questions or need additional information, please call.

Very truly yours,

4 ?s a & n
Mark J.: Abrams

:

Enclosures

_-
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ENCLOSURE B

ATTACHMENT 1. PERC[NT OATA RECOVERY BY PARAMETER
JULY 1, 1990 THROUGH DECEMBER 31, 1990

.

Parameter Percent
.

Wind Speed 10m 98.8
Wind Speed 60m 96.0
Wind Direction 10m 99.2
Wind Direction 60m 99.3
Delta Temperature 60-10m 97.4
Temperature 10m 90.1
Dew Point Temperature 10m 98.1
Precipitation 99.9

Corposites

Wind Speed and Direction 10m, Delta Temperature 60-10m 97.0
Wind Speed and Direction 60m, Delta Temperature 60-10m 93.9

6947 A012291
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EPICE05URE B

ATV ",HMENT 3A. JOINT FREQUEtiCY IABLE OF ilIND SPEED < -

NiD DIRECTION 10m VS DELTA TEMPERATURE 60-10m
JULY I,1990 THROUGH DECEMBER 31, 1990

HOURS AT EACH UIND SPEED AND DIRECTI0tt
PERIOD OF RECORD - 90070101-90123124
STABILITY CLASS: A DT/DZ
ELEVATION: SPEED:SPD10M DIRECTIOff:DIR10M LAPSE:DT60M
________________________________________________________________

UIND SPEED (MPH)
i

UIND
DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
_________ ___ ___ ____ _____ _____ ___ _____

!! O 6 5 0 0 0 11

! ilNE O 5 4 0 0 0 9

NE O 2 '8 0 0 0 10
EtiZ 1 16 12 2 0 0 31

E O 15 11 0 0 0 26
ESE O 17 5 0 0 0 22
SE O 6 6 2 0 0 14

SSE O 6 5 0 0 0 11

S 1 8 2 0 0 0 11

SSU 0 2 13 0 0 0 15
SU 1 7 5 0 0 0 13

USM 0 10 8 0 0 0 18
U 2 10 22 0 0 0 34
UNU 0 7 11 0 0 0 18

:

i NU 0 5 3 0 0 0 8
ttNU 1 5 5 0 0 0 11
______________________________________________________________

TOTAL 6 127 125 4 0 0 262
______________________________-______-______-____________-____

PERIODS OF CALM (HOURS): 41
VARIABLE DIRECTION 38
HOURS OF MISSING DATA: 132

149
,
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ENCLOSURE B \
s.

!< [

j, ATTACHMENT 3A (continued) ;s'~ }
I
.

s

I
!

!d

t
!

I' HOURS AT EACH UIND SPEED AND DIRECTION
PERIOD OF RECORD = '90070101-90123124 !<

STABILITY ~ CLASS: B DT/DZ
j. . ELEVATION: SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60M
t- ;
4

WIND SPEED (MPH) |
,

<-

UIND :

-DIRECTION 1 -3 4-7 8-12 13-18 19-24 >24 TOTAL !
1

._________ ___ ___ ____ _____ _____ ___ _____
,

I H 1' 3 1 0 0 0 5

!. - NNE- 1 '6 2 0- 0 0 9 ;

I ~ tlE ' 5 8 9 1 0 0 23- !

j. . Erie 2 6 10 0- 0 0 18 f

!~ iE ' 2 7. 8 0 0 0 17 .

l
ESE 2 8-- .1 0 0 0 11 '

: SE 3 .5~ 3 8. 0 0 11
I

SSE'- 0 10. 0 0 0 0 10.
f

<

2 10- 2 0 .' O O 14'S
..

2 9 3 0' O O 14 !:SSU.

i|SU 5 5- 1' O O O 11L

'USU 1 6 0 0 0 0 7
.U. 1 5' 7 0 0' O 13 i

'UNU 0 .8 4 0 0 0 12 i

f,

NU 1- .9- 3 1 0 0 14

NNU 1- 2 0 0 0 15 [
;

.._________________________12 .,
i- ,

<

_____________________________________;

'3
-

. TOTAL 29 117- 56 2 0 0- 204

~~ikibbi~5~~CK~i~55ki~i~~~~~i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
;

1

I :VAP,IABLE DIRECTION G1
- i

i HOURS.OF MISSING DATA: 132 ie
!+

i; r

k .,

'
k {

*!

150
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E1 CLOSURE B
i

ATTADMENT 3A (continued) -

,

i

i

.

HOURS AT EACH UIriD SPEED AND DIRECTIOH
PERIOD OF RECORD = 90070101-90123124
STABILITY CLASS: D DT/DZ
ELEVATI0ti: SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60M
_-___------_-__-__-_--___-__-__-__--__-____-_----_______--__-___

UIND SPEED (MPH) '
UIND

DIRECTIOtt 1-3 4-7 8-12 13-18 19-24 >24 TOTAL4

_ _ _ _ _ , , _ _ _ --_ __- __-_ __--- --___ ___ ___--

'

N 23 35 8 1 0 0 67
tine 8 41 18 0 0 0 67
tie . 15 71 50 0 0 0 136
ErfE 12 64 26 1 0 0 103
E 12 47 14 0 0 0 73
ESE 11 35 9 0 0 0 55
SE 5 25- 15 0 0 0 45
SSE 6 29 6 0 0 0 41 i

S 13. 45 11 0 0 0 69
'

SSU 13 21 25 9 0 0 68
StJ 11 44 6 0 0 0 61
USU 3 25 7 0 0 0 35
U 12 32 15 0 0 0 59
UNM 10 44 11 0 0 0 65

s

NU 6 29 10 1 0 0 46
HNU 11 53 17 8 0 0 89'

---_---_ _--_--__---__-----__-- --__._ __--__-_--_____-_------_ ,

TOTAL 171 640 248 20 0 0 1079
-_---_ -----_---_-_---_-___- ----___-- --__-------_----_---_-_

PERIODS OF CALM (HOURS): 41
UARIABLE DIRECTIOff 299
HOURS OF MISSING DATA: 132

i
;
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k

EHCLOSURE B

ATTACHMENT 3A (continued) i

,

HOURS AT E9CH UIllD SPEED AND DIRECTI0ti ;

; PERIOD.0FiRECORD = 90070101-90123124' ,

!STABILITY CLASS: G DT/DZ .
ELEVATION: SPEED:SPD10M - DIRECTION:DIR10M LAPSE:DT60M [

,

WIND SPEED (IPH) , ,,

WIND
e DIRECTION 1-3 4-7 8-12,13-18 19-P4 324. TOTAL |

___ _____
_________ ___ ___ ____ _____ _____

N 27 0 0 0 0 0 27 ..; ;
'!

ilNE 19 2' 1 0 0 0 22
NE 22 9 0 0 P 0 31 -!

'

ENE .16 17' 1 0- 0- O' 34

E '21- 4 .0 0- 0 0- 25
ESE 17 5 0 0' O O 22'

1 SE 16 2 0 0 0 0 18-

SSE- 13- 1 0 E. 0 0- 14 1

S 14- 5 0 0 0 0 19, .

SSU. 22 '20 |0 .0 0 0 42 !

SU 40 34 'O .O' 0- 0 74 1

USU 32 -- 22- 0- 8 0 0: 54 .i

U 30. 7 1.- '0- 0 0 38- - .i

UNU 18 1 O O- 0 0 19' |.

*

NU 19 -6 0 .0- -0 0 25 1

tiNU S1 31 ~ 3 0 ' 0 ~- 0~ 85 .
;

______________________________________________________________ .;,

'
1

TOTAL 377' .166 6 0: 0 0 549
<

;
i

i PERIODS'0F CALM (HOURS): 41'
i VARIABLE DIRECTION- 158-

fHOURS OF MISSING. DATA: 132
j

,

155''

. -.. . - - . . ._ - - -. .-.w_ .a .



s ,,

ENCLOSURE B

ATTACifMENT 3A (continued) 4 o' .'

HOURS AT EACH UIffD SPEED AffD DIRECTIOff
PERIOD OF RECORD = 90070101-90123124
STABILITY CLACS: ALL DT/DZ
J EUATION: SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60M

_____________________________________________________.._._______

UIffD SPEED (TPH)
e

UIllD
DIRECTION 1-3 4-7 8-12 13-18-19-24 >24 TOTAL

___ _________ _____ ________ ____________

N 93 92 19 '3 0 0 '207 .

NiiE 59 108 40- 0 0 0 297

NE 89 194 91 2 0 0 376

ENE. 88 204 .75 .5 0 0 372

E 87 -159 37. 3 0 0 286

'ESE 78 138 20 0 1 0 237

-SE 80 116 '32 .2 .0 8. 230

SSE 79 98 15 40 0 0 192

S 102 167 28 'O O O 297

.SSU 94- 132 62 -10 0- 0 298
SU. .-111 1SO. 26 0- 0 0 287

USU- '85 121 18 O' O O 224

U' 107 138' 56 'O .1 0 302 ,

UNU 74 .1E9' 38 1 'O O- 242

NU 68 95 22 3 0- 0 188

! NNU 111 177 41 10 0' O 339
| ______________________________________________________________

TOTAL 1405 2218 620 39. 2 0 4284
______________________________________________________________

I PERIODS-0F CALM (HOURS): 41
,.

VARIABLE. DIRECTION 1893
HOURS.0F MISSING DATA: 132

156
_



-____ _

Et1E' OSURE B

ATTACHMENT 38. JOINT FREQUENCY TABLE OF WIND SPEED ..

AND DIRECTION IC/ VS Dell A TEMPERA 10RE 60-10m
JULY 1,1990 THROUGH SEPTEMBER 30; 1990

HOURS AT EACH UItiD SPEED AtID DLhCTI0ti
PERIOD OF RECORD = 90070101-90093024
STABILITY CLASS: A DT/DZ-
ELEVATIOft: SPEED:SPD10M DIRECTIOff:DIR10M LAPSE:DT60M
_______________ ___________-__-___________--______ ____-________

UIND SPEED (MPH)
s

UIIID
DIRECTI0t1 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

- _-- -__ _-__ ___-- __--- __- ___
_-__-_-__

lit 1E O 4 4 0 0 0 8
flE O 2 6 0 0 0 8
Er1E 1 16 11 2 0 0 30
E O 14 11 0 0 0 25
ESE O 17 4 0 0 0 21
SE O 4 6 2 0 0 12
SSE O 6 5 0 0 0 11

S 1 8 2 0 0 0 11

SSU 0 2 12 0 8 0 14

SU 1 7 5 0 0 0 13

USU 0 10 8 0 0 0 18

U 2 10 22 0 0 0 34
UtlU 0 7 10 0 0 0 17'

NU 0 5 3 0 0 0 F

NtiU 1 5 4 0 0 0 5. 0

______________________-____________--___-________-__--____-_--

TOTAL 6 123 118 4 0 0 251
__________-_-___-___-_-____-_-_---_______-_-_____--_----_-__-_

PERIODS OF CALM (HOURS): 10
UARIABLE DIRECTI0ti 37
HOURS OF MISSItfG DATA: 102

157
,

, a , . , - , . , -



__ __
,

E?iCLOSURE B |
'

!

A11ACHMENT 38 (continued) .

.j
>
s

4

i

HOURS'AT.EACH UIt1D' SPEED AtiD DIRECTION .

PERIOD:0F-RECORD = 90070101-90093024 |
.

.

STABILITY. CLASS: B DT/DZ ;

ELEVATI0ti: SPEED:SPD10M DIRECTION:DIR10M LAPSE:DT60M ||
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - . _

UIND SPEED (tPH)-;
'

i- UIND !
! DIRECTION 1-3 4-7 8-12 13-18 19-24' >24 TOTAL

._________ ___ ___ .____ ___.._ _____ .___ _____

i N 1 3 1 0 0 0 5
NNE O 4 2 0 0 0 64

HE 5 8 3 0 -0 0 16
;

j ENE- 2 3 6 .0 0 0 11

E O 4 -5- 0 LO- 0 9
i -ESE 1. 5' O O O O 6
i SE L2 4' :1 0 0 0 7
I SSE O 10- 0 0 0 0 10
i- S 1 10- 2 'O O' 'O 13 ;
'

SSU 2 9 2 0 0 0 13
SU 4- 4. 0 0 0 0 8- :*

| ..USU 1 4' '0- 0 0 0' 5 -

U 1 2 2 :0 0 0- 5 :'

,

{ UNU .0 4.~ 1L :D. O' O 5
NU 0 -7 2: 0 .0 0 9 ,

i ilNW : 0 10' -1 0 0 .0^ 11
5

: ______________________________________________________________

! TOTAL- 20 91 28 0 0 0 139
:

______________________________________________________________
'

'

PERIODS-0F.' CALM (HOURS): 10
l . VARIABLE DIRECTION 49' -

i HOURS OF MISSItfG DATA: .102
i
'

.

i :I
!

.
i158

;- <

_-:-_-______,. = _ _ - -. , . . - - - - , . ...



____-_

_

EPICLOSURE B

' ATT ACHMEN T 3B (continued)

HOURS AT EACH UIND SPEED AND DIRECTION
PERIOD OF RECORD = .90070181-90093024-
STABILITY CLASS: C DT/DZ.
ELEVATION: SPEED:SPD10M DIRECTION:DIR10M LAPSE:DT60M
________________________________________________________________

UIND SPEED (rPH) :

UIND
'

DIRECTION 1-3 4-7 8-12 13-18 19-24- >24 TOTAL
___ _________ _____ ________ ____________

NNE- ~1- '8 1 0 0 0 10

NE 3' 4 3 0 0.; O .10

ENE 1 3 9- 0 0- 0 13

E 1. 13 1. 0 -0. O. 15

ESE 2 5 1. O. 0- 'O '8

SE .0 6- 2 0 0. 0 8

SSE 6 -1 2 0 .- 0 0 9

S- 0 ~9 3- .0 0 0 .12

SSU 2- 9. 1 -. -0 -0 0 12

'SU 0 4 .1 0- 0 0 S

USU -1- '4 0 0 0 0 5-

U 0 8- 0 0 0- 0 .8

UNU
"

'O 4 -- 2 0 0 0 6

NU 0 8 2- 0 0- 'O 10

NNU .1 4 1 0 0- 0 6
____________________________________________________________._

TOTAL 20 L96 30- 0 0 .0 146
______________________________________________________________
. PERIODS OF CALM (HOURS): . ' .10 .

~UARIABLE DIRECTION. 61 . -

HOURS 10F MISSING ~ DATA:
102

159
.

.- - _ - . . -
-. . _ - . - - _ _ _ - - _ _ .



-. . . . _ . . . _ . . _ __ _ _ _ - __ __

'

EPICLOSURE B
t.

,

!-

ATTACHMENT 3B { continued),

1 :

14

. ;
,

HOURS AT EACH 7 SPEED At1D DIRECTION .

!PERIOD OF RECORD'=- 90070101 aud93024 ;
'

STABILITY CLASS: D DT/DZ . ;

ELEVATION: SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60M !'

'

________________________________________________________________ . ,

WIND SPEED (MPH)
'

',

WIND
i DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL 3

_________ ___ .___ ____._____ _____ ___ _____

ti 8 13 2, 0 0 0 23 ;

NiiE 3 10 8 0- LO 0 21-

'NE: 4 18' - 13 0 '0- 0 35 !-

.ENE 4 .28 10- 0 0. 0 42 -- . ,

E~ 2 19 '? O 0 0 '28 [
.ESE 5 '23 4 6 0 0 32 {

t

SE '3 12 10- 0 0 0 25
SSE- 4 23 5 -0 0 0 32 j

-

:

S 10 35 6 0 0 0 51 :

SSU 10 13 7 0 0 0 30
SU 4 31 1 0 0- 0 36'
USU- 2 7 1 0 0 0 10 ,

U 6: 8- 1 0 8 0 15 . i

t.tiu .4 11 1 0 0 0 16 {
NU 4 11. 2 0 0 0 17

j:NNU 3 23 .3 0 0 -0 29
. 1

i

TOTAL 76 285 81 0 0 0- 442 1

~bikibii~5~~ cum ~5Gki~~~~~~ii~~~~~~~~~~~~~~~~~~~~~~~^~~~~~~~~
UARIABLE DIRECTION '128
H'0URS OF MISSING'DATAi 102 ,

i

I
t

:

f
+

'

160
<

.

J

- , - - - - - . , - . n.- , . - , - . . , - . _-- - ,.- = - , _ . . . . , . ..- 9 - ___ _ _ _ _ _____ ____ _ _ _ _ _-



,

E?tCLOSURE B

ATTACHMEf11 3B (continued)

HOUPsS AT EACH UIllD SPEED AtlD DIRECTION
PERIOD OF RECORD.= 90070101-90093024
STABILITY CLASS: E DT/DZ
ELEVATION: SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60M
----------------------------------------------------------- ..---

UItiD SPEED (MPN) '
UIllD

DIRECTI0t1 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
------_-- -__ _-- _-__ _-_-- --_-_ -_- -__--

Il 15 11 1 0 0 0 27
ilNE 8 15 1 0 0 0 24
IIE 15 22 0 0 0 0 37
Et1E 17 29 5 0 0 0 51

E 23 23- 1 0 0 0 47
ESE 16 20 1 0 0 0 37
SE 19 25 1 0 0 0 45
SSE 22 30 2 0 0 0 54
S 38 48 1 0 0 0 87
SSU 26 30 6 0 0 0 62
SU 16 23 2 0 0 0 41

USU 11 10 0 0 0 0 21

U 11 25 1 0 1 0 38
UNU 8 18 2 0 0 0 28
NU S 8 1 0 0 0 14

tifiU 14 20 3 0 0- 0 37
--------------------------------------------------------------

TOTAL 264 357 28 0 1 0 650
--------------------------------------------------------------

PERIODS OF CALM (HOURS): 10
UAP,IABLE DIRECTION 160
HOURS OF MISSIlls DATA: 102

161

_ . _ _



-

. . .-

I

EtiCLOSURE B |

I

ATTACHMEtil 3B (continued) ~ to ,

'l
!

HOURS AT EACH UIt1D SPEED AND DIRECTI0tt

-||
PERIOD OF RECORD = 90070101-90093024

-STABILITY CLASS: F DT/DZ'

ELEVATION: SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60M j
________________________________________________________________ )

UIND' SPEED (MPH) i
!'

; UIND
- -

>24 TOTAL
t

DIRECTION 1 -3 4-7 8-12 13-18 19-24
j_________ ___ ____ ____ _____ _____ ___ _____

N 5 .4 1- 0 0 0 10 :

NNE 6 .. 4 2 0 0 0 12 i

fNE 8 19 1 0 0 0 28
EtiE 11- .25 2' O O O 38

i
i E' 8 .13 ' - 0 0- 0 -0 21

ESE- 18 8 1. 0 0 0 27 1

SE 2S 4 0 0 -0 'O 29 t

SSE 22 5 6' 0- 0 0 27. ;

: S -- 20 8 0- 8 -0 0 28 ,

2 SSU- -17 13. 0 0 ~0 0- 30 .

I
SU 14- -9 :1' |0 0 0 24

-

.

-

3

USU 10' 7' -0 0 0 0 17 1

U 16- 8 1 0- ~0. 0 25 i

i UNU: 11 3: 0 'O 0: 0 14 !

: NU 13 5 -0. 0 0 0 18 !

5 NNU '8- .14 0' - 0 0 0- 22 .

'
.

*

. TOTAL? -212- 149- 9 0 0 0- -370
I ______________________________________________________________.. .;

} , PERIODS OF CALM (HOURS):' 10
i VARIABLE DIRECTION- '95- -

', HOURS OF-MISSING DATA: 102-
:

i i

}

j 162' ;

: 1
- a



_ _ _ _ - _ _ _ _ _ _ _ _ ___ ____ . _ _ _ _ _ _ _

ENCLOSURE B

ATTACHMENT 3B (continued)
i

HOURS AT EACH UItiD SPEED ArtD DIRECTI0ti
PERIOD OF RECORD = 90070101-90093024
STABILITY CLASS: G DT/DZ
ELEVATI0ti: SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60M
_--------__-_-__--------__-_---_--_- __---_---_-----________-_-_

UIIID SPEED (MPH) '
UIIID

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
_---_-__- ___ ___ ____ _---_ ___-- ___ --___

tl 6 0 0 0 0 0 6
titiE 1 0 0 0 0 0 1

tlE 5 1 0 0 0 0 6 |

EtiE 2 1 0 0 0 0 3
4

E 2 2 0 0 0 0 4

ESE 5 0 0 0 0 0 5
SE 6 1 0 0 0 0 7
SSE 5' O O O O O 5
S 4 1 0 .0 0 0 5
SSU 4 8 0 0 0 0 12
SU 4 5 0 0 0 0 9
USU 10 4 0 0 0 0 14

U 8 0 1 0 0 0 9
IJiu 7 0 0 0 0 0 7
ilu 3 2 0 .0 0 0 5
titiu 8 '2 0 0 0 0 10

- - - - _ _ - _ _ - - - - _ - _ _ _ _ _ _ - _ _ - _ _ _ _ - - - _ - _ _ - _ - _ _ - - _ _ _ _ _ _ - _ - _ - _ _ _ - _ - _ -

TOTAL 80 27 1 0 0 0 108
_ - - _ - _ _ - - - - _ _ - _ - - _ _ - - _ _ _ _ - - _ _ - _ - _ _ _ _ _ - _ - _ - _ _ _ - _ - - _ _ - - - - _ _ _ - - -

PERIODS OF CALM (HOURS): 10
UARIABLE DIRECTI0tt 39
HOURS OF MISSI!iG DATA: 102

163
. _ _ _ _ _ _ . _ _ _



. _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ -_ . _

EPICLOSURE B
!

!
; ATTACHMENT 3B (continued) !
> ?

f
'

:

!
'

.HOUP,S AT EACH-UItiD SPEED AtiD DIRECTI0tt I
: PERIOD:0F RECORD = 90070101-90093024 i

STABILITY CLASS: -ALL 'DT/DZ !

! ELEVATION: SPEED:SPD10M, DIRECTIOrl:DIR10M LAPSE:DT60M ~f
i

__--____--___--__--____-----_-----_-_-__-_---_-----------------_

UIrlD SPEED (MPH) .
. WIND

DIRECTION 1-3 4-7 '8-12 13-18 19-24 >24 TOTAL
-

_-- -----______--- ___ -__ --_- _---- _--__

N 37 43 11 0 0 0 91 ;

tlNE 19 45 18 0 0 0 82 !
7
'

itie 40 . 74 26 0 0 0 140

I EtiE 38 '105 43 2- -0 0 188
E .36- 88 25- 0 0 0 149 :

ESE.. '47 .78 - 11 0 0 0 136 j
-

',SE 55 56- 20 '2 0 0 133'.
1 'SSE: 59 75 .14 0 0 0- 148
: .S- 74 119 14' 0 0 0 207

I,
!. SSU 61- 84 28- 0- 0 0 173

:

i SU .43 '83 10 0 0 0 '136- |

USU- 35' 46 .9 0 0 0 90 :|

r :U: 44' 161 28. 0 1 0 134: !

,

~UNU .30 47' 16' O .0 0 93 4

i tiU 25 46 .10 0 :.0 .0 81- i

' ilNU - 35- 78 ;12 .0 0 0- 125 ;'

. ---------------------------------------------------_----------

. '|TOTAL 678 -1128-- 295 4 1 0 2106
| --- ----------------------------------------------------------

!
PERIODS OF CALM (HOURS): 10
UARIABLE DIRECTI0tl- 569 -

1

I HOURS OF' MISSING' DATA: - 102
,

i
-

!
i 't

I k
;

'

I '|
4 164.
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i EELOSURE B
.

!

ATTACHMENT 3C (continued)
4

*
;

HOURS AT EACH UIrlD SPEED AtiD' DIRECTIOff
. ,

- :

PERIOD OF' RECORD = 90100181-90123124 i

STABILITY CLASS:- B DT/DZ - i
'

ELEVATION: ~ SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60M
|

5
k

UIND' SPEED (MPH) i

: UIND !
'

| : DIRECTION 1-3 4-7 8-12 13-18'19-24 >24 TOTAL |
, _________ ___ ___ ____ _____ _____ ___ _____ ;

! N O O O O 'O O O
'

I tine 1 2 0 0 0 -0 3
i NE O 0 6 1 0 0 7
I ErlE O 3 4 0 .. 0 0 7

E 2 3 3 0 'O O 8
ESE -1- '3 1 0 0 0 5
SE '1- 1 2- . 0' O O 4

7

! SSE 0- 0- 0 0 0 0 0
'

'S .1: 0 0 - 0- 0 0 1:

SSU O O 1' 0' O O 1
:'

SU 1 1- 1 0 0~ -0 ~3 !
2

USU 0- 2- 0 0 ~0 0 2. :

U 0 3' 5 0 0 0 8 |
I UNU 0. 4 3 0 0 0 7
i- NW 1 2 1- 1- 0- 0. 5
| NNU 1 .2 -1 - 0 O' 0 '4 - .

t !______________________________________________________________

' TOTAL. 9- 26 28 - 2 0 0- 65
______________________________________________________________ ,

,

i - PERIODS 0F: CALM (HOURS):. 31
: - VARIABLE' DIRECTION 12 ,

i- - HOURS OF MISSING DATA: 30-
;- 1

i' . |

.
|

1

(

.
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1 4

ERCLOSURE B

ATTACHMEN1 3C (continued) *- "

HOURS AT EACH UIfiD SPEED ATID DIRECTI0tl
PERIOD OF' RECORD = 90100101-90123124
STABILITY CLASS: D. DT/DZ

'

ELEVATION: SPEED:SPD10M- DIRECTI0ti:DIR10M LAPSE:DT60M
________________________________________________________________

'WIllD SPEED (MPH)
,

" UItID -
' DIRECTION- 1-3 4-7 8-12. L13-18 19-24 >24 TOTAL

___ _____
_________ ___ ___ ____ _____._____

N .. 15 '22 6 1 0 0 44
title 'S 31 10 0 0 0 46

'NE 11- 53- 37- 0 -O' O 101

ENE 8. 36 16' z1- 0 0 61

E ..10 28' -7 0 0 0 45
ESE 6 .12 - S'' ^ 0 0- 0 23
SE ~2' 13 15 0. -0 0 20
SSE 2 '6 0 01 0 -0 9-
S- 3- 10 5 0' -0; O 18

SSU 3 8 18 9 :D- -0 38
-SU 7~ 13 5- O' 0 0- -25-
USU 1 -- .18 6. "O' O O 25-
U 6 '244 -14 'O O O- 4 4 --'

t#fU . 6- 33 10 0 0 0 49-
NU 2: ' 18 ' _.8- 1 -0- 0 29

!. FINU - 8~ '30- - 14 ' '8 0 0 60

L .______________________________________________________________

L. . TOTAL' 95 -355 167~ ~20 0 0 637
______________________________________________________________

PERIODS OF: CALM (HOURS):: 31
UARIABLE' DIRECTION -171 -

| HOURS"0FLMISSINGjDATA:- 30

168-

- - _ .
- - - -



- . . . . .

- _ -

ETICLOSURE B

ATTACHMEN1 3C (continued)

HOURS;AT EACH UItiD SPEED AND DIRECTIOff
PERIOD OF RECORD = 90100101-90123124
STABILITY. CLASS: E DT/DZ
ELEVATI0ti: SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60M
_---______-----__-_-_-_____---_________--____-___---_-___--_____

UIND SPEED (tPH) '
UIND

.

DIRECTION 1 -3 - -4-7 8-12.13-18 19-24 >24 TOTAL
-____----_ ___ ___ -___ __--- ____- --_ _____

N 12 14. 2 ,2- 0 0 30
flNE 10- 18 9 0 0 0 37"

ffE .10 38 14- 1 0 0 63
Erie 7 19 9 2' -. 0 0 37
E' 11 - 18 1 3 0 0 33.
ESE 8- 28 1 0 1- 0 '38
SE 5 34 4. 0 0 0 43
SSE 5 16 0- 0- 0 0 21
S 10 29 5- !O O O 44
SSU 7 :17 12- 1 0 0- 37-
SU' 14- - 11 - -6- 'O - 0 0 31
USU- 13 22- 1 0 0 0 36

16- 21- -4 0 0 0 41U '

Utiu 19 31 :S 0 0 0 S5
,

flu - 12 -- 12 -2 0 - 0 -0 26
- titiu -7 -- 19 14: ;2 0- 0 32
-------------------------------------__------_----------------

TOTAL 166 347 ;- 79 11' . 1 0 604
'

-------------------------------------_-----_------------------

PERIODS OF CALM (HOURS):: 31
UARIABLE DIRECTI0ti ' 114 -

; HOURS OF MISSING DATA: 30-

-

-

l- :169
..

.,-w-.--- --.s.. m - ~ - - - - - -.m------- - - - - - + - --- w----rcu --- <- - - - - -
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~
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_ - _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ENCLOSURE B

,

ATTACHMENT 3C (continued)

,

HOURS AT EACH UIND SPEED AtID DIRECTI0ti
PERIOD OF RECORD = 90100101-90123124
STABILITY CLASS: F DT/DZ
ELEVATI0ti: SPEED:SPD10M DIRECTI0ti:DIR10M LAPSE:DT60M
________________________________________________________________

UIND SPEED (MPH)
UIND '

DIRECTIOri -1-3 4-7 8-12 13-18 19-24 >24 TOTAL
_________ ___ ___ ____ _____ _____ ___ _____

N 8 8 0 0 0 0 16
tine 6 4 2 0 0 0 12
tie 11 12 1 0 0 0 24
ErlE 20 16 0 0 0 0 36
E 9 6 0 0 0 0 15
ESE 4 8 0 0 0 0 12
SE 6 6 0 0 0 0 12
SSE 5- 0 0 0 0 0 S
S 3 4 0 0 0 0 7
SSU S 8 0 0 0 .0 13
SU 10 10 0 0 0 0 20
USU 12 11 0 0 0 0 23
U 19 9 0 0 0 0 28
UNU 7 9 0 0 0 0 16
NU 12 8 0 0 0 0 20
Nilu 14 15 4 0 0 0 33,

______________________________________________________________

TOTAL 151 134 7 0 0 0 292
___-____________-________-_-_-___-______-______---________-___

PERIODS OF CALM (HOURS): 31
VARIABLE DIRECTI0ti 72
HOURS OF.MISSItiG DATA: 30

| 170
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i '

EPICLOSURE B

!

A11ACHMEN1 3C (continued) !
'

i

!
'

i
HOURS AT EACH UIt1D SPEED Arid DIRECTION

PERIOD OF RECORD = 90100101-90123124 ,

STABILITY CLASS: ALL. DT/DZ !

ELEVATION: SPEED:SPD10M. DIRECTI0ti:DIR10M L.9PSE:DT60M !
j- |________________________________________________________________

j UIND SPEED (tPH) |
j UIND

..

i
'

}- DIRECTION 1-3 4-7.''8-12 13 18-19-24 >24 TOTAL !
._________ ___ .___ ____ _____ _____ ___ _____ ;

.: N 56- 49 8 3 0- 0 116 !
'

NNE- .40 63 22 0 8 0 .125
tie 149 '120 65 2 0 0 236- !
ErlE 50 99. 32 3 0 0 184 !

.E 51 71. 12 3 0 0 137'.

.ESE 31 60 -9 0 1. 0 101
SE 25. 60 12 0 0 0 97

2 ,SSE- -20 23 1 -0 0 0 44
i S L28 .. 4 8 " 14 . 0- 0 0 90 !-

F SSU 33: : 48 - 34- 10 O O 125
SU 68' '67- 16- .0 0 0 151 ')
USU L50- 75- 9 :- 0 0 0- 134 1'

; U- (63 77 .28 0- 0- 0 .. 168 j
: UNU '44- 82 22 1 0 -0 149~ '

. NU 43 49 12 3: 0- O. 107-
| TINU 176: 99 29 10 .0 'O 214 ;

} j______________________________________________________________

' TOTAL 727 1090 :325 -35 1 0 2178 !
i _'_____________________________________________________________ '|

PERIODS OF CALM (HOURS): 31- |.

VARIABLE DIRECTIOtt 524 - :1

' "

HOURS.0F'MISSIriG. DATA: 30-
;. 1

!s

i-

| 172
! .i

e
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. -

' EPICLOSURE B

ATTACHMENT 4A. JOIN 1 FREQUE' ICY TABLES OF WIfl0 SPEED
AND DIRECTION 60m VS DELTA TEMPERATURE 60-10m

JULY 1,1990 THROUGH DECEMBER 31, 1990

HOURS'AT EACH UIND SPEED AND DIRECTIOff
PERIOD OF RECORD'=- 90070181-90123124
STABILITY CLASS: A DT/DZ
ELEVATI0ti: . SPEED:SPD60M DIRECTI0ti:DIR60M LAPSE:DT60M
________________________________________________________________

UIND SPEED (MPH) '
WIND

DIRECTIOb 1-3 4-7 8-12 13-18 19_-24 >24 TOTAL
_________ ___ ___ ____ _____ _____ ___ _____

N 1 '7- 2- 0 0 0 10
' ilNE 0- 2 3 0 0 .0 5
flE O 8 9. 1 0 0 18-
EilE - 0 .10 18 2 0- 0 .30.

.E 1 6 19' 0 0 0 26
ESE O 14 -4 0 0 0 -18
SE 0- 6. 6 3 0 8. 15
SSE O 7 2 1- 0 0 10
S 0 '3 6: 2 0 0 11

| SSU '1 5- 5 3 0 0 14

| SU 1 6 3 '4 0 0 14

i' USU 2 7 12 5 1- 0 27
.U 1 5 .12 -- 17 1 0 36
UNU 0- 3 4 2. .2 0 '11
NU 1 .1 2 1' O O 5
Nilu O 7- 5 2- 0 0 14-

______________________________________________________________

TOTAL- 8- 97 7112 ' 43 - 4 0- 264
-

_________________________-__-__--__-____________-_____________

PERIODS OF-CALM (HOURS):' 2
UARIABLE DIRECTION 24 . -

HOURS OF MISSING DATA: 271

:173
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_ _ _ _ .

ENCLOSURE B

ATTACHMENT 4A (continued) -

HOURS AT EACH UItfD SPEED Arid DIRECTIOff
PERIOD OF RECORD = 90070101-90123124
STABILITY CLASS: B DT/DZ
ELEVATI0ti: SPEED:SPD60M DIRECTION:DIR60M LAPSE:DF6OM
_______________-_-____-___________--_.____-______-________-_____

UIriD SPEED (MPH) '
UIrlD

DIRECTIOff 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
_________ ___ ___ ____ _____ _____ ___ _____

N 3 6 2 0 0 0 11

tine 1 7 2 0 0 0 10
ffE 2 4 12 1 0 0 19
ENE 2 4 14 0 0 0 20

.E 2 3 6 2 0 0 13
ESE 2 3 2 0 0 0 7
SE 2 10 2- 0 0 0 14

j SSE O 9 6 1 0 0 16
S 0 6 4 0 0 0 10
SSU 3 2 1 2 0 0 8
SU 1 4 1 0 0 0 6
USU 3 5 4 3 0 0 15
U' 1 6 6 2 0 0 15
UtlU 0 5 8 1- 2 0 16

| NU 1 3 1 2 0 0 7
NNU 1 4 7 1 0 0 13

______________________________________________________________

TOTAL 24 81 78 15 2 0 200
_____________________________________________________~________

PERIODS OF CALM (HOURS): 2
UARIABLE DIRECTIOrt 51
HOURS OF MISSING DATA: 271

- 174

_



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ ___ _ _ __ _ _ _ _ _ __ . _ _ _ _ - _ _ - . - . _ . _ . - _

- 'ERCLOSURE B

.

L

ATTACHMENT 4A (continued) !
:

j
:
,

HOURS'AT.EACH UIND SPEED AND-DIRECTION
PERIOD OF RECORD'a '90070101-90123124 j
STABILITY CLASS: C- DT/DZ
ELEVATION: SPEED:SPD60M- DIRECTION:DIR60M LAPSE:DT60M i

,

!,

tUIND SPEED (IT'H)
, .-|

! UIND .

't

: DIRECTION 1-3= 4-7 .
_

8-12 13-18 19-24 ->24 TOTAL
! -_________ ___ ___ ____._____ _____. ___ _____

; N 2 14 2. 8- 0 0 18'
; .NNE 2 '6 3 0 .- 0 0 11'

P

; .NE 1 '12- -11 0- 0 -0 24 !
ENE O 14- 16 1 0 0 -31 :

: E. . 1 13 4 0 0 O 18
ESE :1 7 4 1 'O 0 13 [

:

.SE 1 6 5': 1 O O 13-,

.S 1. 4 '6- -1 .0 0 '12 ' .f
SSE. 0 10. '3- 8 0- 0 13

:|SSU 31 4 - 3~ 13 0 - 0 ;13: i,

SU 71 1 :5 :: 8 ? 2: 'O 0 - 16 ",
1 1

|
~

USU 2 :- 5. 19; 1: 0. 0 -17 ~!
I - U :0 i9- :11- 5- 0 : D- 25: .,

j UNU .0 .: 9 14 4 1 - 0; 18, j
j NU 1. 6- 3- 1. 1 ' O. 12 ;

[ NNU 9- 2.- 1 0 8 15 j____________________':-3-; __________________________________________ 3

TOTAL 19 133- -- 9 4 21- 2- 0 269 ;___________________'___________________________________________;

'

PERIODS:.0F CALM (HOURS):- '2.,
,

| VARIABLE DIRECTION '56 - ,

~

-HOURS'0F MISSING DATA:- -271; !
'

! -

1
i 175 1
i ,

.

.., . z - 2 ,. .,-n- - __ ..- , . . . . . . - .. . - ,



- - - - _ - - - - _ _ _ _ _ _ . _ . _ _ .. . _ __ _ _ __

i EPICLOSURE B ;
L '

|

,

; A11ACl! MENT 4A (continued)' i
,

i
,

*
.. .. i

HOURS AT EACH UIIID SPEED AND DIRECTION ,

II PERIOD OF~ RECORD =' 90070101-90123124
[STABILITY CLASS: D 'DT/DZ '

ELEVATION:- SPEED:SPD60M- DIRECTI0ti:DIR60M LAPSE:DT60M j
!

. h!

UIND SPEED (MPH) j,_

!' UIND~ !

! DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL'-
--_______ ___. ___ ____ _____ _____ -__ _____

p N- 12 '41 17 2 1' O 73 !
' ilNE 6 129' ,27 .2 0 0 64 -. ;<

-

NE '7 51 50 14- -0- 0 122 ;
"

. EilE 7 42 42 8 01 0.- 99
E 3 37- 19 8- 0 0 67

.
,

; ESE 5 ' 16 ' 20 3- 0 0 :44-

SE 10 13. - 18 8. O. 0 .49 !
*

: SSE 3 '26- .18 .2. 0- 0 49
S 7 33 ~. 33 4 0 0 '77'

,

. SSU .2: ~19 :13 - '16 -7 - 0 57.

i- SU 5 -13 13 4' 0~ 0- 35 ,

i =USU :5 20! 25 :11 0 1. 0 61~ :

y U. 1 :18t 16 11~ 4- 0 50
(Jiu - 2 17 26 9- 5 0 59,

i NU -6 '22: c13 6 2- 1 -50: :

: NNU 5 :40 20 171 0- 1 83 '!
rj. --_____________________________________________________________

Ii ~ TOTAL 86. 437:. 3'70 124 20" 2 1839:
,

______________________________________________________________

[ PERIODS OF-CALM (HOURS): 52- i

VARIABLE DIRECTION i148: - i
,

i HOURS OF MISSING DATA: '271: :

;!; *

1- :

k .

'j
!

] . 176
; 'l
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. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _. - _

EFlCLOSURE B

ATTACHMENT 4A (continued) 4 -

HOURS AT EACH UITID SPEED AND DIRECTIOtt
PERIOD OF RECORD = 90070101-90123124
STABILITY CLASS: E DT/DZ
ELEVATION: SPEED:SPD60M DIRECTI0ti:DIR60M LAPSE:DT60M
-_-__----_____-__-__---_--_--__--_------_--------_----_-__-----_

UIND SPEED (MPH)
'UIND

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
_____--_- _-_ --- -_-- ----- ___-_ --- --_--

N 5 12 11 4 2 0 34
TINE 8 42 19 6- 0 0 75,

tie 8 26 46 15 1 0 96
ENE 5 30 37 12 2 0 86
E 1 24- '34 4 2 1 G6
ESE 2 19 43 7 0 1 72
SE 4 15 59 16 0 0 94
SSE 8 44 50 2 0 0 104
S 4 51 65 7 1 0 128
SSU 2 12 47 20 2 0 83
SU 2 10 25 16 0 0 53
USU 2 8 33 15 0 0 58
U 7 14 27 17 -1 0 66
l 'iU 3 7 29 30 '2 0 71
1:U 3 13 23 13 1 0 53
titlU 3 20 23 11 2 1 60

---------------------------------------------------------_----

TOTAL 67 347 571 195 16 3 1199
'

--------------------------------------------------------------

PERIODS OF CALM (HOURS): 2
UARIABLE DIRECTION 66
HOURS OF MISSING DATA: 271

177

,



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ __ _ _ - _ _ _ _ _ _ - _ - _ _ - _ _ _ _ - _ . . __ _ __ -_ _ - _ _ _ _ _ _ _

i ENCLOSURE B .

;

I

ATTACHMENT 4A (continued)
''(

I
'

i .

I

!

: HOURS AT,EACH UIND SPEED AtiD DIRECTI0tt ;

' PERIOD OF RECORD = 90070181-90123124 i
'

STABILITY- CLASS: F 'DT/DZ :

ELEVATI0ti:' . SPEED:SPD60M DIRECTI0ti:DIR60M LAPSE:DT60M . ;.

1,

{. UIND SPEED (ifH) +g

! UIND !.
DIRECTI0tt 1-3 4-7 8-12 13-18 19-24 >24 TOTAL j

: _________ ___ ___ ____ _____ _____ ___ _____ ,
'

N 4 .7 6 6 0 0 23'

: NffE 1 6 9- 9- 0- 0 25
i

: NE 2- -14 18- 5 0 ~0 39
: ENE 4 19 35 12 0 0 70 :

'

E 3 15 35 10 'O 0 63,

! ESE ... 3 - 7 24 7 0 0' 41
'

SE .1 12 21 1 0 0' 35
SSE 4- 14 14 0 0 0 32'

fi- S 4 15 '9- - '5. O' O 33

I|-SSU 2 114 .24 8 0 0 48
;SU 0 ~8 26 10 0 0 44

L USO .3 '8 -24 10. 'O O 45 -r

i. U- 2 26 17 9 1 0 35 i
'

L LtlU 1 :6 20 '7 0 ? 34--

'

NU -1 5- -17 11 -0 0 34 ;

: Nilu 1 9 14 "10 0 0 34 .

~

TOTAL 36: 165 313 120 :1 0 635
{: ._____________.________________________________________________

PERIODS'0F. CALM (HOURS): :2 ;
,

-

VARIABLE DIRECTION 15- -

,-
;- ' HOURS OF_ MISSING' DATA: 271- :

,

i. !
2 ,

d
!

!
178

,i
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. _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - ._. . . _.___- __. _ _ _ _ _ _ _
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- t

' ERCLOSURE B
_ ,

;
i

i-

;

- - !ATTACHMENT 4A (continued)
!

!
,

HOURS AT EACH..UIND SPEED At1D DIRECTI0ti i

PERIOD OF RECORD-= 90070101-90123124
b STABILITY: CLASS: G . DT/DZ -

ELEVATI0ti: SPEED:SPD60M DIRECTI0ti:DIR60M LAPSE:DT60M
--__-_-_______-_-__-_______-__--__--__-__---__---____-__________

. WIND SPEED (MPH) '
UIND

i
~

1-3 -4-7 '8-12 13-18 19-24- >24 TOTAL - ;DIRECTION
'

_-__----_ ___ ___ ____ ____- _-___ -__ _____ j

N '2 . '2 9. 3 '0 0' 16 |.

*titiE 3 17 9 1 'O O 30
tie 3 10 11 1' O. 0 25 i

ENE 6: 8 26- 9- -O' O -49 |
E .1 7.. 28- 18" 0 . 0 44 '!
ESE 6 12 ~ 16 -3 0 "- 0 37 )

-

SE 22 14 18: 2 0 0 36i

SSE .7- 8- 3 0 0 - 0- 18 ;

S- 6 7 -3- 4' 0 0 20.
SSU 5 5 -7- 12 0 8. 29

I SU 4- ?? 28: 35' O ~ 0 74
!USU' -1' 4 21 20 8. 0 46 i

U- 2 -10 11 4 - '12 0 0 38' i

t&fU '1 -6 13 5 0- 0 -25 ;
'

ifU 2- 7 '16- 4 0 0 29 |
*

NNU 1~ '.7. 12 3 0 0 23: - i
'

;
-_______________-_-__-_----______-________-___-_---_------__--

;
'

TOTAL- 52.. 131- 234 122 0 0 539
__--_-__--__--------____--_'_-------_----__--_____--_----_---__

,

PERIODS:OF CALM (HOURS): 2 1
1

UARIABLE:'DIRECTI0ti 13 -

|
HOURS OF MISSIffG DATA:i .271

'

?

f
'

i
i

. n, 179' ~ {
'

1

.u., .- ---.~ , - < . _ . - , , * - - - ,.. . ,.-m .~.-w. 4 . - , - ,, , .4 , ---..,.5,-.- -.-i-.,a.--..--.-t--._ 4 .s 0-- -,- , . ....m._- _ . . -
- . - . , . .



. . _ _______

__ __. .. _-. -. .. .
._- _ . .. .

ET1 CLOSURE B

ATTACHMENT 4A (continued)

HOURS AT EACH UIND SPEED AND DIRECTI0tl
PERIOD OF RECORD = 90070101-90123124
STABILITY CLASS: ALL DT/DZ
ELEVATI0ti: SPEED:SPD60t1 DIRECTI0f t:DIR60f1 LAPSE:DT60f1
----------------------------------------------------------------

UIrlD SFEED(MPH) '
UIfiD

- DIRECTIOil 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
--_-_---- _-_ --- -_-- ---__ ----_ --- -_-_-

N 29 89 49 15 3 0 185
NiiE 21 109 72 18 0 0 220
ilE 23. 125 157 37 1 0 343
EfiC 24 127 188 44 2 0 385
E 12 105 145 32 2 1 297
ESE 19 78 113 21 0 1 232
SE 20 76 129 31 0 0 2EG
SSE 22 118 96 6 0 0 242
S 22 119 126 23 1 0 291
SSU 18 61 100 64 9 0 252
SU 14 53 104 71 0 0 242
USU 18 57 128 64 2 0 269
U 14 68 103 73. 7 0 265
UNU 7 53 104 58 12 0 234,

fiU 15 57 75 38 4 1 190
hffU 14 96 83 45 2 2 242

------------------------------------------------------- -.----

TOTAL 292 1391 1772 640. 45 5 4145
------------------------------ ---------------------- -------

PERIODS OF CALM (HOURS):- 2
UARIABLE DIRECTI0fi 373
HOURS OF F1ISSIfiG DATA: 271

s

4
t

180-
@

.-. _ -_
-_ _ . . , . - - _ ___



_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ . __ ,- ._. _.-_- _ ______ . - _ _ _ _ _ _ _ _ _ _ _ _ - . . - - -

ENCt05URE B,

ATTACHMENT 4B. JOINT FREQUENCY 1 ABLES OF WIND SPEED - 2 -' '

'.
AND DIRECTION 60m VS DELTA TEMPERATURE 60-10m ,

-JULY 1, 1990 lHROUGH SEPTEMBER 30, 1990 !

\>

a
HOURS AT EACH UIND SPEED AND DIRECTI0ff ;

PERIOD OF RECORD.= 90070101-90093024 -

STABILITY CLASS: A DT/DZ
ELEVATION: SPEED:SPD60M DIRECTION:DIR60M LAPSE:DT60M ;

!
_ - _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

,

WIND. SPEED (MPH)' |,.

UIIID - ;

DIRECTION '1-3- 4-7 '8-12 13-18 19-24 >24 TOTAL i
_________ ___ ___ ____ _____ _____ - ___ _____

N 1' 7 2 0 0 0- 10
tine :0 1 3- 0 .0- 0 4 ;

ffE O -8 .8 0 0 0 16- !'

- EtiE O. 9 16 2' O. 0 '27 !
4

E 1- 6 19- 0 0 0 26
ESE- 0 .14 2 0; O O 16 i

.
'

! SE 'O 6 6 3. 0: 0- 15
.SSE' O 7- 2- 1- 0 0 10
~. S 'O 3 6' 2 0 .-0 11 t'

SSU. 1 5- 5- -2' O O 13 ..
'

SU- 1- -6 3. 4 0 0- -14 i

USU 2 7 12- 5- 1- 0 '27 .];.

| U' 1 5- 121 17 . .- 1 0 36 .

.UNU 0 3: 3 2' 2- 0 10 ,

: .NU 1 1 2 .1- 0 0~ S 3
4

NtlU , 0 7. '5: 1 0~ 0 13 a
._______________________________________'______________________f _

06' '40' 4 -0 253 -

1 TOTAL '8- 95 1

{
.

PERIODS.0F CALM (HOURS)::- 1 '
VARIABLE DIRECTI0tl. 23

i- HOURS OF MISSIriG DATAi 241
:,

>

4 i

tz
i i

'181' ;y

.-, . a. - . . , ~ - . . ~-- - - . . - . - . - . , . . - . . - - - - . . . . . - - . - .. .. . - . - .
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ENCLOSURE B

,

AllACHMENT 4B (continued)

iHOURS AT EACH UItiD SPEED AtiD DIRECTIOtt
PERIOD OF RECORD =. 90070181-90093024
STABILITY CLASS: 8 JT/DZ^

ELEUATI0ti: SPEED:SPD60M DIRECTI0ti:DIR60M LAPSE:DT60M
----------------- -------------------------- .--- --------------

UItiD SPEED (MPH) n

UIND
DIRECTI0ti 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

--- -------- --- ---- ----- ---- .---------

N 1 6 2 0 0' O 9
titiE O 6 1 0 0 0 7
tie-- 2 4 6 0 0 0 12

ENE 1 3 7 0 0 0 11

E i 1 3 1 0 0 6

ESE 2 1 1 0 0 0 4

SE 1 9 0 0 0 0 10

SSE' O 8 6 1 0 0 15

| S 0 6 4 0 0 0 10

SSU 2 2 1 1 0 0 6
SU 1 3 0 0 0 0 4

USU 2 5 2 1 0 0 10
U 1 6 1 0 0 0 8
UtiU O 4 4 0 0 0 8
tiU O 2 1 1 0 0 4

| NtiU 1 2 7 0 0 0 10
----------------------------------------- - -_----------------

TOTAL 15 68 46 5 0 0 134
_--__----_--_-__-_----_ ------_--------------_----_---_------_

PERIODS OF CALM (HOURS): 1

UARIABLE DIRECTIori 39
HOURS OF MISSING DATA: 241

182,p
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P3 CLOSURE B

AllAchMENT 4B (continued) i

,

,

HOURS AT EACH UIfiD SPEED ATID DIRECTI0tf
PERIOD OF RECORD = 90070101-90093024
STABILITY CLASS: D DT/DZ
ELEUATI0ti: SPEED:SPD60M DIRECTION:DIR60M LAPSE:DT60M |

:----------------------------------------------------------------

UIND SPEED (IPH)
'UIND

DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
----_-_-_ _-- -_- -_-_ -__-- ---_- s -----

N 6 13 5 1 0 0 25
.

NNE O 10 6 0 0 0 16 !

NE 1 13 8 1 0 0 23
ENE 4 12 17 1 0 0 34
E 2 11 7 5 0 0 25
ESE 4 10 10 1 0 0 25
SE 5 5 8 7 0 0 25
SSE 3 22 15 1 0 0 41
S 5 26 25 2 0 0 58
SSU 0 15 6 2 0 0 23
SU 3 5 7 1 0 0 16
USU 4 11 8 1 0 0 24 |
U 0 4 0 2 0 0 6 :

UNU 0 4 6 2 0 0 12
NU 4 9 4 0 0 0 17
Ntfu 2 19 9 3 0 0 33

-------------------- ...---------------------------------------
,

i ' TOTAL 43 189 141 30 0 0 403
--__-_-_-__-__-----_---------------_---------__--------------_

PERIODS OF CALM (HOURS): 1

UARIABLE DIRECTI0tt 70
HOURS OF MISSING DATA: 241

184

,

. - _ _ . _ _
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ENCLOSURE B

ATTACHMENT 4B (continued)

,

HOURS AT EACH UIriD SPEED Arid DIRECTIOff t

PERIOD OF RECORD = 90070181-90093024
STABILITY CLASS: E DT/DZ
ELEVATI0ti: SPEED:SPD60M DIRECTIOff:DIR60M LAPSE:DT60M
________________________________________________________________

UIND SPEED (MPH)
,

!DIRECTI0tf 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
_________ ___ ___ ____ _____ _____ ___ _____

N 3 4 3 1 0 0 11
titiE 4 18 7 1 0 0 30
tie 4 12 14 2 0 0 32

.

Erie 4 17 19 2 0 0 42
E O 12 21 1 0 0 34 ;

ESE 2 12 19 3 0 0 36
'

,

'

SE 3 7 37 6 0 0 53
SSE 5 35 33 2 0 0 75 ;

S 2 40 31 3 0 0 76 i

SSU 0 11 33 9 0 0 53
SU 1 8 21 5 0 0 35
USU 0 2 14 6 0 0 22,

U 4 4 7 9 1 0 25
Utfu 2 3 5 11 1 0 22
NU 1 5 10 2 0 0 .S
titfU 2 11 12 6 0 0 31

______________________________________________________________

TOTAL 37 201 286 69 2 0 595
__________________-_________-____- ______________-_--_______-_

PERIODS OF CALM (HOURS): 1

UARIABLE DIRECTI0ti 35
HOURS OF MISSING DATA: 241

!

i

185 :
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|

5 !
j ERCLOSURE B {
:

i ATTACHMENT 4B (continued) |
*

<

I

i
1-

t

HOURS AT EACH UIND SPEED AffD DIRECTIOff !
t

4 PERIOD OF RECORD = 90070181-90093024 i,
' STABILITY CLASS: G DT/DZ.

ELEVATION: SPEED:SP960M DIRECTI0ti:DIR60M LAPSE:DT60M f
________________________________________________________________ .

ultiD' SPEED (ifH) - !
'

'
.

t UIND
_

i
? DIRECTION 1-3 4-7 8-12 13-18 19-24 >24 TOTAL I

.
. _ _ _ _ _ _ _ _ . _ ___ ___ ____ _____ _____ ___ _____ ;3

.

j N O O 1 0 0 0 1 !

i NNE O O 1 0 0 0 1 !
[ NE . 1 0 1 0 0- 0 2 |

ENE' 2 1 4 0 0 0 7 !3
'

E O O 5 0 0 0 5
i- ESE- .2 2 4' 1 0 0 9 j
: SE 1 3 3 0 0 0 7 !

t

SSE- 4 1' 'O O O O 5 !.
"

S '2 0 1 2 0 0 5 i

!' SSU O' 3 4 3' O O 10 ['
!. SU 2 -1 7 ;1. 0 -0 11

USU 0 1 4 0 0 0 5 i
.

U- 1 3 '3 0 0 0 7 ~ i*

!

,! (#1U - 8. 1- "1 1 'O ~0 3 !

; NU L2 2 8 3 0 0- 15 I
'

i NNU 0 3 ' 1 1 0 0 5
4

. i

f. TOTAL 17 21' 48 12 0 0 98
. .

[ PERIODS 0F CALM (HOURS): 1 i1-

i VARIABLE DIRECTION' 5
! HOURS OF MISSING DATA: '241
*

r

!, - f
i

;

- **

! 187
: !
*+ r
<-,,,,-,e,,, ,. - ,, m .. ---.<,..-,--,--e--., -e . . . - +.-< -c~ ,- , -4 -m.- .< .--. --.. -,4- . - - > = ~ . . , - - -- - c--.-

- ~,i
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(

i

E?iCLOSURE E

A11ACHMENT 4B (continued) i.

?
1

HOURS AT EACH UIND SPEED AND DIRECTIOri
PERIOD OF RECORD = 90070101-90093024
STABILITY CLASS: ALL DT/DZ
ELEVATI0ti: SPEED:SPD60M DIRECTION:DIR60M LAPSE:DT60M
--_-_-__---_--------_-----_----___-_--__--_---________-__-__--__

UItiD SPEED (MPH)
'UIriD

DIRECTI0ti 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
---_----_ --- --_ _--- __--- -_--_ --_ --___

IN 12 42 17 5 0 0 76
titiE 6 42 20 2 0 0 70
NE 10 47 43 4 0 0 104
Erie 14 61 93 12 0 0 180 ;
E 8 45 75 13 0 0 141
ESE 13 47 49 7 0 0 116
SE 11 42 74 17 0 0 144
SSE 16 92 71 5 0 0 184
S 13 92 77 14 0 0 196
SSU 7 53 69 22 0 0 151
SU 8 33 58 14 0 0 113
USU 12 36 54 18 1 0 121
U 8 32 34 31 2 0 107
(JNU 3 23 25 19 3 0 73 i

tiU 10 25 33 12 0 0 80 '

tiNU 7 52 39 13 0 0 111 '

------------------------------------------------_-------------

TOTAL 158 764 831 208 6 0 1967
--------------------------------------------------------------

PERIODS OF CALM (HOURS): 1

UARIABLE DIRECTION 223
HOURS OF MISSIriG DATA: 241

188

_ _ , ,
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EWCLOSURE B

AllACHMENT 4C (continued)

,

!

HOURS AT EACH UIIID SPEED Arid DIRECTI0tl '

PERIOD OF RECORD = 90100101-90123124
STABILITY CLASS: F DT/DZ
ELEVATION: SPEED:SPD60M DIRECTI0ti:DIR60M LAPSE:DT60M
_____-__________________________________________________________

UITID SPEED (TPH)
UIriD '

DIRECTI0tt 13 4-7 8-12 ~_-18 19-24 >24 TOTAL
_________ ___ ___ ____ _____ _____ ___ _____

t1 3 4 4 3 0 0 14
tiffE 1 3 9 8 0 0 21
FIE 1 9 16 4 0 0 30
ErlE 1 5 14 6 0 0 26 !

E O 5 15 4 0 0 24
ESE O 3 14 5 0 0 22
SE 1 S 5 1 0 0 12
SSE O 4 2 0 0 0 6
S 1 2 2 1 0 0 6
SSU 0 1 5 4 0 0 10
SU 0 2 8 7 0 0 17
USU 0 2 13 5 0- 0 20
U 1 2 11 7 1 0 22
UNU 0 2 15 4 0 0 21
NU 0 2 10 7 0 0 19

'tiffU 1 3 10 8 0 0 22
______________________________________________________________

. TOTAL 10 54 153 74 1 0 292

PERIODb0FCAL HOUPb 1 :
'VARIABLE DIRECTI0tf 6

HOURS OF MISSIrfG DATA: 30

i

..~
394

-. - - - - - - -
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EWCLOSURE B

ATTACHMENT 4C (continued) :

;

HOURS AT EACH UITID SPEED AtID DIRECTI0ff
PERIOD OF RECORD - 90100101-90123124
STABILITY CLASS: G DT/DZ
ELEVATI0ti: SPEED:SPD60M DIRECTI0ti:DIR60M LAPSE:DT60M i

|

________________________________________________________________
UIriD SPEED (MPH) ,

WItiD
DIRECTIOff 1-3 4-7 8-12 13-18 19-24 >24 TOTAL

___ _____
_________ ___ ___ ____ _____ _____

ti 2 2 8 3 0 0 15

tiffE 3 17 8 1 0 0 29
tie 2 10 10 1 0 0 23
Erie 4 7 22 9 0 0 42

E 1 7 23 8 0 0 39
ESE 4 10 12 2 0 0 28
SE 1 11 15 2 0 0 29
SSE 3 7 3 0 0 0 13

S 4 7 2 2 0 0 15

SSU S 2 3 9 0 0 19

SU 2 6 21 34 0 0 63
USU 1 3 17 20 0 0 41

U 1 7 11 12 0 0 31

UtiU 1 5 12 4 0 0 22
riu 0 5 8 1 0 0 14

titiU 1 4 11 2 0 0 18
! ______________________________________________________________

TOTAL 35 110 186 110 0 0 441
___________________________-___-__-__--______--__-_-______-___

| PERIODS OF CALM (HOURS): 1

! UARIABLE DIRECTI0tt 8
HOURS OF MISSItiG DATA: 30

195
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ENCLOSURE B
,

ATTACHMENT 4C (continued) .

I
!

MOURS AT EACH UIriD SPEED Arid DIRECTIOff
PERIOD OF RECORD = 90100101-90123124

i

; STABILITY CLASS: ALL DT/DZ
,

] ELEVATION: SPEED:SPD60M DIRECTIOff:DIR60t1 LAPSE:DT60r1 '

i, ________________________________________________________________

| UIriD SPEED (tPH) i
'~

UIND
) DIRECTIOtt 1-3 4-7 8-12 13-18 19-24 >24 TOTAL
,

1
4

ff - 17 47 32 10 3 0 109
titIE 15 67 52 16 0 0 150 !

IIE 13 78 114 33 1 0 239 I
Erie ' 10 66 95 32 2 0 205 !

.

E 4 60 70 19 2 1 156 !
ESE 6 31 64 14 0 1 116 ,

; SE 9 34 55 14 0 0 112 !
SSE 6 26 25 1 0 0 58 |
S 9 27 49 9 1 0 95 !

! SSU 11 8 31 42 9 0 101 |
'SU 6 20 46 57 0 0 129 .

| USU b 21 74 46 1 0 148 !

| .U' 6 36- 69 42 5 0 158
i LiiU 4 30 -79 39 9 0 161 '

i itu 5 32 42 26 4 1 110
titiu 7 44 .44 32 2 2 131 !

______________________________________________________________

TOTAL 134 627 941 432 39 5 2178 :
t

______________________________________________________________

PERIODS OF CALM (HOURS): 1 :
VARIABLE DIRECTIOff 150 -

|
HOURS OF MISSIriG DATA: 30 !

i
hr

!

1 !

l
t !

) 196 !
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ENCLO50RE B
i

ATTACHMENT 5. PLANT V0GTLE RAINFALL
JANUARY 1, 1990 THROUGH DECIMCIR 31, 1990

,

:

i

!

Precipitation Precipitation
Month (Inches) Month (Inches)

:

January April
,'

1 0.06 6 0.01
'

6 0.49 7 0.14
7 1.19 10 0.24
8 0.09 11 0.02

'

1.83 14 0.04 ;

28 0.60 -

30 0.02 :

Februarv 1.07

4 0.19
10 0.15 May ;

16 1.01
18 0.54 5 0.11

19 0.24 9 0.39 ,

'

22 0,30 10 0.19
2.43 17 0.06

28 0.66
1.41

!March

2 0.05 June
9 0.28

16 0.65 3 0.35
28 0.31 8 0.47

~

,

29 0.36 10 0.04
'

30 0.06 16 0,11

1.71 0.97

,.

|:

,

%
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ENCLOSURE B

:
| ATTACHMENT $ (continued)

|

Precipitation Precipitation
Month (Itahes) Month (Inches)

July Mhg,

13 0.87 4 0.29
14 0.10 7 0.02
10 0.35 10 3.40
19 0.03 11 1.30
22 0.26 12 2.99
23 0.03 13 0.20
24 1,50 10 0.10
25 1.20 22 0.66

4.34 23 1.76
24 0.58
25 0.19

August 26 0.18
11.83

2 0.21
6 0.03
7 0.11 Novembg
8 2.02

10 0.04 0.00
15 0.15
22 1.49
23 0.41 December

4.46
7 0.20

! 8 0.40September 20 0.39
21 0.12

14 0.26 24 0.04
22 0.04 1.15
30 0_.10

0.40 TOTAL 31.60

198 ''
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ENCLOSURE B
i

ATTACHMENT 6A. PLANT V0GTLE i

AVERAGE OF DALLY MAXIMUM, MINIMUM AND

AYERAGE VALUES OF AMBIENT TEMPERATURE
JANUARY 1. 1990 THROUGH DECEMBER 31, 1990

1
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,
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f
i

ATTACHMENT 6B. PLANT YOGTLE
>AVERAGE OF DAILY MAXIMUM M,1N] MUM AND

AVERAGE VALUES OF DEW POINT TEMPERATURE -

JANUARY 1. 1990 THROUGH DECEMBER 31. 1990 '

4
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i ENCLOSURE B

!
j

ATTACHMENT 7. 1990 CLIMATOLOGICAL SUMMARY AND COMPARISON

The 1990 data collectioi on the Vo9tle meteorological tower was quite;

good for the entire year. There were no extended outages, particularly.
| of the pertinent parameters of wind speed and wind direction 10m and

delta temperature 60-10m. The main problems were with the dew point
temperature and the wind speed at 60m that were each out of service for
more than one week during the -year. The site data collection computer
was operational more than 95% of the time durin9 1990. The main problem
with the computer data collection was the auto-answer msjem that
occasionally would be found in a non-functional mode.

The table below summarizes the data collection over the last 4 years.

'

1987 1980 1989- 1990

|
Wino Speed 10m 99.6 98.4 98.2 98.7Wind Speed 60m 95.4 95.8 98.1 97.8'

Wind Direction 10m 99.4 99.0 98.2 99.2Wind Direction 60m 99.1 99.0 98.5 99.4Delta Temperature 60-10m 85.4 96.7 95.3 98.3Temperature 10m
. 85.5 98.1 -98.1 98.5Dew Point Temperature 10m 82.5 78.8 95.2 94.0.Rainfall 99.8 99.5 97.7~ 98.3

Comoosite
WS, WD10m OT60-10m 84.9 95.8 94.9. 97.4WS, WO60m OT60-10m 81.61 93.2 93.8 96.3-

!_ The wind roses between the 10m and 60m-levels agree very well between
levels and with previous years. Over the course of 1990,-the peak wind
directions-were from the southwest with secondary peaks from the west and-
northeast. This is consistent with-the wind data over- previous-years.
Durin9 the first half of the year, the predominant direction was *he

.

southwest with a shift to the. northeast and east-northeast durin9 tte
- second half of the year.

__

6947A01229F
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ENCLOSURE B
4

The table below sumarites the joint f requency data of wind speed and
{airection 10m versus delta temperature 60-10m for the last three years.
!
!

t

Stability Category 1988 1989 1990

t

A 6.6 9.8 10.3 ig i5.8 4.1 5.8
h

;6.8 $.7 6.1
28.0 30.6 ?$.0

;

f i28.5 28.0 Pl.3
i13.9 12.4 I4 3g

10.4 8.8 11.3 i
.

i

The 1990 data showed the continued trend towards more-unstable,andIt6ble ;

hours with less hours of neutral conditions. Thisdoescorreshondtothe (l

low rainf all amounts discussed below because unstable and stable
fconditions usually occur with clear to Dartially cloudy sky conditions.
{The 1990 data does continue to show a normal breakdown by stability group

considerin9 the historical record f rom the site.
;~

N'
j|

The temperatures in 1990 were warmer than normal as was the ccse in the
!eastern United States. The ambient temperature was higher in each month'

than it had been in recent years. The summer high temperatures averaged
;

about 90', which is close to-the normal. The dew point temperature which
[

,

is also reliant on the moisture available, averaged above normal for the
year but not for each month.-

;

,

The rainf all total for 1990 equaled 31.6 inches which was considerably i

lower than in 1989 but somewhat consistent with many of the years in the
1980s. The rainf all in the first half of the year (9.42 inches) was much '

below what is normally expected. The total of 22.18 inches for the I

.

second half of the year was about normal. The annual total of
i

31.60 inches is about 10 inches below the Vogtle site normal.
>

t

!

,

6947A012291
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