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1.0 INTRODUCTION

R.E. Ginna Nuclear Power Plant (Ginna) has prepared this Annual Radioactive Effluent Release
Report (ARERR) in accordance with the requirements of Technical Specification Section 5.6.3.

This report, covering the period from January 1, 2019 through December 31, 2019, provides a
summary of the quantities of radioactive gaseous effluents. liquid effluents, and solid waste
released from the plant presented in the format outlined in Appendix B of Regulatory Guide
1.21, Revision 1, June 1974.

All gaseous and liquid effluents discharged during this reporting period complied with the limits
of the Ginna Technical Specifications as defined in the Offsite Dose Calculation Manual
(ODCM). The ODCM is Ginna procedure CY-GY-170-300, Offsite Dose Calculation Manual
(ODCM) R.E. Ginna Nuclear Power Plant.

2.0 SUPPLEMENTAL INFORMATION

2.1 Regulatory Limits

The ODCM limits applicable to the release of radioactive material in liquid and gaseous
effluents are:

2.1.1 Fission and Activation Gases

The instantaneous dose rate, as calculated in the ODCM, due to noble gases released
in gaseous effluents from the site shall be limited to a release rate that would yield
< 500 mrem/yr to the total body and < 3000 mrem/yr to the skin if allowed to
continue for a full year.

The air dose, as calculated in the ODCM, due to noble gases released in gaseous
effluents from the site shall be limited to the following:

(I)  During any calendar quarter to < 5 mrad for gamma radiation and to
< 10 mrad for beta radiation.

(i1))  During any calendar year to < 10 mrad for gamma radiation and to
< 20 mrad for beta radiation.

2.1.2 Radioiodine, Tritium, and Particulates

The instantaneous dose rate, as calculated in the ODCM, due to radioactive materials
released in gaseous effluents from the site as radioiodine species, radioactive
materials in particulate form, and radionuclides other than noble gases with half-lives
greater than eight days shall be limited to a release rate that would yield < 1500
mrem/yr to any organ if allowed to continue for a full year.

R.E. Ginna Nuclear Power Plant 1 ARERR
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2.2

2.2.1

222

Dose to an individual from radioiodine, radioactive materials in particulate form, and
radionuclides other than noble gases with half-lives greater than eight days released
with gaseous effluents is calculated in accordance with ODCM methodology. The
dose to an individual shall be limited to:

(i)  During any calendar quarter to < 7.5 mrem to any organ.

(i1))  During any calendar year to < 15 mrem to any organ.

Liquid Effluents

The release of radioactive liquid effluents shall be such that the concentration in the
circulating water discharge does not exceed 10 times the limits specified in Appendix
B, Table II, Column 2 and notes thereto of 10 CFR 20, as explained in Section 4 of
the ODCM. For dissolved or entrained noble gases the total activity due to dissolved
or entrained noble gases shall not exceed 2E-04 uCi/ml.

The dose or dose commitment to an individual from radioactive materials in liquid
effluents released to unrestricted areas is calculated according to ODCM
methodology and is limited to:

(i)  During any calendar quarter to < 1.5 mrem to the total body and to < 5 mrem to
any organ, and

(i1)  During any calendar year to < 3 mrem to the total body and to < 10 mrem to
any organ.

Effluent Concentration Limits (ECLs)

For gaseous effluents, effluent concentration limits (ECLs) are not directly used in
release rate calculations since the applicable limits are stated in terms of dose rate at
the unrestricted area boundary, in accordance with Technical Specification 5.5.4.g.

For liquid effluents, ECLs ten times those specified in 10 CFR 20, Appendix B, Table
I1, column 2, are used to calculate release rates and permissible concentrations at the
unrestricted area boundary as permitted by Technical Specification 5.5.4.b. A value
of 2E-04 uCi/ml is used as the ECL for dissolved and entrained noble gases in liquid
effluents.

R.E. Ginna Nuclear Power Plant 2 ARERR
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23 Release Rate Limits Based on Average Nuclide Energy
The release rate limits for fission and activation gases from the R.E. Ginna Nuclear
Power Plant are not based on the average energy of the radionuclide mixture in gaseous
effluents; therefore, this value is not applicable. However, the 2019 average beta/gamma
energy of the radionuclide mixture in fission and activation gases released from Ginna is
available for review upon request.
2.4  Measurements and Approximations of Total Radioactivity
Gamma spectroscopy was the primary analysis method used to determine the
radionuclide composition and concentration of gaseous and liquid effluents. Composite
samples were analyzed for Fe-55, Ni-63, Sr-89, and Sr-90 by a contract
laboratory. Tritium and alpha analyses were performed using liquid scintillation and gas
flow proportional counting respectively.
The total radioactivity in effluent releases was determined from the measured
concentration of each radionuclide present in a representative sample and the total
volume of effluents released.
2.5 Batch Releases
2.5.1 Liquid
1. Number of batch releases: 6.00 E+01
2. Total time for batch releases (Minutes): 5.74 E+03
3. Maximum time for a batch release (Minutes): 2.35 E+02
4. Average time for batch releases (Minutes): 9.57 E+01
5. Minimum time for a batch release: 4.00 E+01
6. Average.efﬂuent rel.ease flowrate into the discharge 3.60 E402
canal (Liters per Minute):
7. Average dilution flowrate of discharge canal during 122 06
effluent releases (Liters per Minute): '
2.5.2 Gaseous
1. Number of batch releases: 2.00 E+01
2. Total time for batch releases (Minutes): 5.39 E+05
3. Maximum time for a batch release (Minutes): 4.46 E+04
4. Average time for batch releases (Minutes): 2.70 E+04
5. Minimum time for a batch release (Minutes): 6.00 E+01
R.E. Ginna Nuclear Power Plant 3 ARERR
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2.6 Abnormal Releases

In 2019, there were two abnormal releases of gaseous effluents.

1. On 7/2/2019, a seal leak was noted on the ‘B’ waste gas compressor. This leaking gas
compressor resulted in a lowering of ‘A’ Gas Decay Tank pressure of nine PSIG over
five hours. As this release traveled through a monitored pathway, a release permit was
conservatively generated to capture the release (see Issue Report 04261457 and Release
Permit G-2019028).

2. On 9/16/2019, a lowering of vent header pressure of 0.25 PSIG was noted and there were
no water transfers in progress or operations that would affect vent header pressure. The
‘D’ Gas Decay Tank (GDT) was in service and aligned to the vent header, pressure
within the tank increased from 24 PSIG to 27 PSIG. As this potential release traveled
through a monitored pathway, a release permit was conservatively generated to account
for any issues associated with the ‘B’ waste gas compressor (see Issue Report 04279840
and Release Permit G-2019035).

3.0 SUMMARY OF GASEOUS RADIOACTIVE EFFLUENTS

The quantities of radioactive material released in gaseous effluents are summarized in Tables 1A
and 1B. Plant Vent and Containment Vent releases are modeled as mixed mode and the Air
Ejector is modeled as a ground level release.

4.0 SUMMARY OF LIQUID RADIOACTIVE EFFLUENTS

The quantities of radioactive material released in liquid effluents are summarized in tables 2A
and 2B.

5.0 SOLID WASTE

The quantities of radioactive material released in shipments of solid waste transported from
Ginna during the reporting period are summarized in Table 3. Principal nuclides were
determined by gamma spectroscopy and non-gamma emitters were calculated from scaling
factors determined by an independent laboratory from representative samples of that waste type.
The majority of Dry Active Waste (DAW) is processed utilizing an off-site vendor that reduces
the volume and then transports the waste to a permitted landfill for disposal.

6.0 LOWER LIMIT OF DETECTION

The required Lower Limit of Detection (LLD), as defined in Table 2-1 of the ODCM, was met on
all effluent samples in 2019.

R.E. Ginna Nuclear Power Plant 4 ARERR
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7.0 RADIOLOGICAL IMPACT

An assessment of doses to the hypothetical maximally exposed individual member of the public
from gaseous and liquid effluents was performed for locations representing the maximum
calculated dose in occupied sectors. Meteorological sectors to the north from NW through ENE
are entirely over Lake Ontario, while the remaining meteorological sectors to the south (WNW
through E) are over land. In all cases, doses were well below Technical Specification limits as
defined in the ODCM. Doses were assessed based upon historical meteorological conditions
considering the noble gas exposure, inhalation, ground plane exposure, and ingestion pathways.
The ingestion pathways considered were the fruit, vegetable, fish, drinking water, goat's milk,
cow's milk and cow meat pathways.

Results of this assessment are presented in Tables 4A and 4B. Population doses are inferred from
the population density, distance from the plant, and drinking water source.

7.1 Total Dose

40 CFR 190 limits the total dose to members of the public due to radiation and
radioactivity from uranium fuel cycle sources to:

e <25 mrem total body or any organ and;
e <75 mrem thyroid for a calendar year.

Using the maximum exposure and uptake pathways, the maximum liquid pathways,
including C-14 dose, and the maximum direct radiation measurements at the site
boundary, yield the following dose summaries to the hypothetical maximally exposed
individual member of the public. The maximum total body dose is determined by
summing the hypothetical maximum direct radiation dose exposure and the total body
dose from gaseous and liquid pathways. Dose to any real member of the public should be
conservatively bounded by these calculated doses:

e Maximum Annual Total Body Dose: 1.08E-03 mRem
Sum of no detectable direct radiation dose, 1.07E-03 (Total Body Liquid Dose),
and 1.35E-05 (Total Body Gas Dose).

e Maximum Annual Organ Dose: 4.91E-03 mRem (Child, Thyroid)

e Maximum Annual Thyroid Dose: 4.91E-03 mRem (Child)

8.0 METEOROLOGICAL DATA

The annual summary report of meteorological data collected during 2019 is included with this
report, as Appendix A, Annual Report on the Meteorological Monitoring Program at the Ginna
Nuclear Power Plant by Murray and Trettel, Incorporated.

R.E. Ginna Nuclear Power Plant 5 ARERR
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9.0 LAND USE CENSUS CHANGES

In September 2019, Ginna staff conducted a Land Use Survey to identify the location of the
nearest milk animal, the nearest residence, and the nearest garden greater than 500 square feet in
each of the nine sectors within a five-mile radius of the power plant. The Land Use Survey is
conducted in accordance with Ginna procedures (Reference #4). If changes are noted in the
annual Land Use Survey, alterations to Ginna’s REMP program would be made to ensure
sampling practices cover these new areas of potential public exposure.

Over the past year, the following land use observations were made within a 5-mile radius of the
power plant:

B The nearest residence remains in the SSE sector, approximately 610 meters from the
reactor.

B Single-family home / senior housing subdivision / development construction was
observed near the plant on LaFrank Drive (Ontario), and South of Route 104 near Tops
Plaza (Ontario).

B Lake Front Estates and Summer Lake subdivisions continue to expand along with the
southeast corner of Lake Road and Slocum Road.

B Other single-family home construction was observed sporadically within 5-miles of the
plant.

B A new 120-acre commercial hydroponic farm has 25 acres of active production of
“AGRI-GROW” tomatoes year-round at East end of Dean Parkway. (North of Route
104).

B Commercial fishing information was collected from the New York State Department of
Environmental Conservation (NYSDEC) which shows activity only in the Eastern basin
of Lake Ontario. Commercial fishing operations have not changed in the last five-years
and no commercial fishing takes place within 5-miles of Ginna.

B No new agricultural land use was identified.

B No new food producing facilities were identified as the commercial hydroponic farm is
not currently growing produce.

B No new milk producing animals were identified.

10.0 CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL

There were no changes to the Offsite Dose Calculation Manual (ODCM) in 2019. The most recent
revision of the ODCM (Revision 36) was made effective on 12/27/2018 and is included within this
report as Appendix B.

11.0 CHANGES TO THE PROCESS CONTROL PROGRAM

There were no changes to the Process Control Program in 2019.

R.E. Ginna Nuclear Power Plant 6 ARERR
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12.0 MAJOR CHANGES TO RADWASTE TREATMENT SYSTEMS

There were no changes to the Radwaste Treatment Systems during the reporting period.

13.0 INOPERABLE MONITORS

There was one occurrence in 2019 satisfying the requirement stated in Section 5.4 and Table 5-1,
of the ODCM for weekly sample (cartridge) collection.

The surveillance of R-14A is redundant to R-10B. R-10B exhibited an extended run time on the
filter due to R-14A being out of service which caused R-10B to not be changed. The filter on R-
10B collected sample from 12/29/2018 — 1/8/2019, exceeding the weekly periodicity mandated
by the ODCM. At no time did gaseous effluents leave the station in an unmonitored pathway.
Both detectors were restored to operability on 1/8/2019.

14.0 CHANGES TO PREVIOUS ANNUAL RADIOACTIVE EFFLUENT
RELEASE REPORTS

None.

15.0 GROUNDWATER MONITORING

In accordance Ginna’s Chemistry procedures, environmental groundwater monitoring wells are
sampled on a routine frequency. In 2019, Ginna staff collected and analyzed samples collected
from a total of 14 groundwater monitoring wells:

GWO01: Warehouse Access Road (Control)

GWO03: Screenhouse West, South Well

GWO04: Screenhouse West, North Well

GWO05: Screenhouse East, South

GWO06: Screenhouse East, Middle

GWO07: Screenhouse East, North

GWO08: All Volatiles Treatment Building

GW10: Technical Support Center, South

GW11: Southeast of Contaminated Storage Building (CSB)
GW12: West of Orchard Access Road

GW13: North of Independent Spent Fuel Storage Installation (ISFSI)
GW14: South of Canister Preparation Building

GW15: West of Manor House

e GWI16: Southeast of Manor House

Groundwater samples are analyzed for tritium to a detection limit of 500 pCi/L and for gamma
emitting radionuclides to the environmental LLDs. The analytical results for groundwater
monitoring well samples collected during 2019 are presented in Table 5.

R.E. Ginna Nuclear Power Plant 7 ARERR
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16.0 OFFSITE DOSE DUE TO ISFSI

A review of direct radiation between the Ginna ISFSI facility and the nearest residents was
conducted. Environmental TLD station 64 is the highest direct radiation dose offsite and is the
basis for the maximum direct radiation dose reported in 7.1 A review of TLD stations 14, 15, 16
since fuel was first stored in the ISFSI in 2010 indicate no change in offsite direct radiation dose
as measured by TLDs.

Ginna ISFSI design is such that effluent releases of noble gases are precluded.

17.0 OFFSITE DOSE DUE TO CARBON-14

A study of Carbon-14 in effluent releases from Ginna was conducted in 1982 by Charles Kunz of
New York State Department of Health, Center for Laboratories and Research. Results of this
study are used as the basis for current Carbon-14 production and releases at Ginna. Using the
Carbon-14 releases measured in the Kunz study at 4.3 Curies, adjusted for power uprate from
490 MWe to 580 MWe, and adjusted for increased capacity factor and 18-month fuel cycles,
leads to a conservative estimate of 6.8 Curies released in gaseous effluents in 2019. Kunz further
determined the chemical form of the Carbon-14 at Ginna to be approximately 10% Carbon
Dioxide (CO»).

As a cross-check, the EPRI Carbon-14 Source Term Calculator was used to estimate Carbon-14
releases from Ginna, using Ginna specific reactor core data and reactor coolant chemistry to
estimate the products of the activation reactions. The resulting estimate of 6.9 Curies per
Equivalent Full Power Year (EFPY) agrees with the Kunz data, adjusted for current operating
cycles.

R.E. Ginna Nuclear Power Plant 8 ARERR
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17.1 Gaseous Effluents

Dose due to Carbon-14 in gaseous effluents was calculated using the following conditions:

a. 6.8 Curies of C-14 were released to the atmosphere in 2019.

b. There was no refueling outage in 2019. However, according to the Kunz study it has
little or no impact on the C-14 effluents and was not considered in this report.

c. 10% of the C-14 was in the chemical form of carbon dioxide (CO2), which is the only
dose contributor. The bulk of C-14 is released in the chemical form of methane (CH4).
Methane would exhibit high upward velocity due to its low density relative to air.
Additionally, CH4 does not have an uptake pathway for humans.

d. Meteorological dispersion factor, (X/Q), at the site boundary to the hypothetical
maximally exposed member of the public is 2.43E-07 sec/m”.

e. Dose calculations and dose factors are from Regulatory Guide 1.109 methodology.

f. Pathways considered were inhalation, milk consumption, and vegetation ingestion.

g. The critical receptor is a child at the site boundary in the ESE direction.

See Table 6 for an estimate of Carbon-14 in gaseous effluents during 2019.

17.2 Liquid Effluents

Dose due to Carbon-14 in liquid effluents was calculated using the following conditions:

a. The liquid waste processing system at Ginna has not been evaluated for efficiency of
removal of Carbon-14. Therefore, no removal term was used in estimation of offsite dose.

b. Average concentration of C-14 in wastewater as measured in the Kunz study was
adjusted for current operating conditions and was 6.0E-07 uCi/cc.

c. 9.12E+05 liters of liquid waste (with the potential to contain C-14) were released with a

total dilution flow of 1.94E+12 liters.

Average diluted concentration of C-14 released was 2.83E-13 uCi/cc.

Liquid effluent dilution factor for potable water pathway is 200.

Liquid effluent dilution factor for fish pathway is 1.

Dose calculations and dose factors are from Regulatory Guide 1.109 methodology.

The critical receptor is a child for the fish consumption pathway and the infant is the

critical receptor for the potable water pathway.

@ omoe e

See Table 6 for an estimate of Carbon-14 in liquid effluents during 2019.
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Table 5
Groundwater Monitoring Wells

Location Sample Date Tritium (pCi/l) Gamma' (uCi/ml)
GWO01: Warehouse Access Road (Control) 3/13/2019 <460 < 6.95E-09
6/26/2019 <426 < 5.92E-09
9/4/2019 <431 < 6.97E-09
12/13/2019 <451 <1.12E-08
GWO03: Screenhouse West, South Well? 1/27/2019 <444
2/22/2019 <453
3/14/2019 <450 < 8.80E-09
4/12/2019 <404
5/24/2019 446
5/29/2019 579
6/27/2019 <426 <7.06E-09
7/25/2019 <413
8/16/2019 <428
9/4/2019 <439 < 1.02E-08
10/25/2019 <488
11/19/2019 <459
12/13/219 <469 <7.98E-09
GWO04: Screenhouse West, North Well 3/14/2019 <454 < 8.09E-09
6/27/2019 <428 < 6.86E-09
9/4/2019 <439 < 6.78E-09
12/13/2019 <482 < 6.33E-09
GWO05: Screenhouse East, South (15.5%) 3/14/2019 <452 < 6.10E-09
6/26/2019 <427 < 8.44E-09
9/4/2019 <457 <9.30E-09
12/13/2019 <484 <8.43E-09
GWO06: Screenhouse East, Middle (20.0”) 3/14/2019 <451 < 6.52E-09
6/26/2019 <425 < 6.52E-09
9/4/2019 <434 <7.23E-09
12/13/2019 <483 < 8.59E-09
GWO07: Screenhouse East, North (24.0%) 3/14/2019 <454 <7.31E-09
6/26/2019 <423 <6.61E-09
9/4/2019 <448 <7.17E-09
12/13/2019 <486 <7.17E-09
R.E. Ginna Nuclear Power Plant 24 ARERR
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Table 5 (Continued)

Groundwater Monitoring Wells

Location Sample Date Tritium (pCi/l) Gamma (uCi/ml)
GWO08: All Volatiles Treatment Building? 1/27/2019 <443
2/22/2019 <449
3/14/2019 <454 <9.62E-09
4/12/2019 <409
5/24/2019 542
5/29/2019 521
6/27/2019 <424 < 8.21E-09
7/25/2019 <430
8/16/2019 <429
9/4/2019 <425 < 1.14E-08
10/25/2019 <486
11/19/2019 <462
12/13/219 <483 <1.12E-08
GW10: Technical Support Center, South 3/14/2019 <457 < 6.85E-09
6/26/2019 <426 < 8.46E-09
9/4/2019 <424 < 1.88E-09
12/13/2019 603 <9.61E-09
gl\:l(lﬁll.l;?(ljltsh]g;lst of Contaminated Service 3/14/2019 < 449 < 9.89E-09
6/26/2019 <427 < 6.19E-09
9/4/2019 <448 < 8.20E-09
12/13/2019 <479 <8.13E-09
GW12: West of Orchard Access Road 3/13/2019 <453 < 6.85E-09
6/26/2019 <418 <9.77E-09
9/4/2019 <422 < 7.33E-09
12/13/2019 <487 <9.35E-09
gg;lfétizrzlllsc;fslgdependent Spent Fuel Storage 3/14/2019 < 458 <7 38E-09
6/26/2019 <427 < 6.21E-09
9/4/2019 <426 <7.98E-09
12/13/2019 <488 <7.92E-09
GW 14: South of Canister Preparation Building 3/14/2019 <454 < 1.05E-08
6/26/2019 <422 < 6.30E-09
9/4/2019 <430 < 9.36E-09
12/13/2019 <480 <7.50E-09
R.E. Ginna Nuclear Power Plant 25 ARERR
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Table 5 (Continued)
Groundwater Monitoring Wells

Location Sample Date Tritium (pCi/l) Gamma (uCi/ml)

GWI15: West of Manor House 3/13/2019 <454 <6.71E-09
6/26/2019 <425 < 7.68E-09

9/4/2019 <419 < 7.42E-09

12/13/2019 <485 <9.98E-09

GW16: Southeast of Manor House 3/13/2019 <456 < 8.12E-09
6/26/2019 <427 <7.95E-09

9/4/2019 <422 < 8.35E-09

12/13/2019 <487 <9.01E-09

! Gamma analysis is performed on a quarterly basis for groundwater monitoring well results.
2 Groundwater monitoring wells GW03 and GW08 are sampled monthly due to their location being important for early detection

of any tritium within the environment.

R.E. Ginna Nuclear Power Plant

Docket No. 50-244

26

ARERR

01/01/2019 —12/31/2019




610¢/1¢/C1 —6102/10/10

Jdddv

LT

Y C-0S "ON 19320
ue[d Jomo  Jes[onN euuln) gy

S0-d91°C PIIYD aso( ues10/Apog [e10], [ENUUY ‘601 [ 9PIND T DUN
0-480°1 PITUD 950(J duog [ENUUY ‘60 [ 9PIND ToF DUN
RUVITER L ady uesiQ

6107 NI SINANTAAA AINOI'T NI #1-D OL dNd SANTVA ASOd WNINIXVIA
€0-498°¢ PIIYD aso(J ues10/Apog [e10], [ENUUY ‘601 [ 9PIND T DUN
C0-dv6°1 PIIYD 9s0(] duog [ENUUY ‘601 [ 9PIND T DUN
RIVITER L dnoa) 33y uesdiQ

610C NI SINANTAAT SNOASVYI NI ¥1-D OL dNd SHNTVA ISOd WNNIXVIA

syudanpyy pmbr pue snoasen) ul $-uoqae)) 03 In( ISo( NISPO

9dTdV.L



Annual Report
On the
Meteorological Monitoring Program
At the
Ginna Nuclear Power Plant

2019

prepared for

Exelon Nuclear
Warrenville, IL 60555

by

Murray and Trettel, Incorporated
600 First Bank Drive, Suite A
Palatine, IL 60067

(847) 963-9000
e-mail: mt@weathercommand.com
web : http:.//www.weathercommand.com

For Exelon Use Only

Reviewed By:'%./%/

Pd
Date: 2‘/ 27/ 202.0)

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000



Table of Contents

Section Description Page

CISE BT T v oo S i ST T R AR AT s ii
1 IEROBUICHION. ¢.:nivsmsavsmasmvnsviniassvmiemsmssm s s AR AR s sipassii T
2 SR o oxcnasnmmenrsmssmanen s SO BN e R TR SR RS
3 Dt ACCHEISRIBH . cicoiunsmpamprmiscars s isiss s s s s e e 3
4 DAEE ATTRIVSIB... ..cnrensssommessmsnssmmsnssuapmuss smansssanssnsswsnsinassamspsivsaihmarpssasisss 4

5 R OIS o i s S T e R A S R s T

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, lllinois 60067 (847) 963-9000



List of Tables
Number Description Page
1 INSITEIIONE LOCHHOME . oo coscnssmmmsamassmersrnosvessismassmmerstres sonssn o sasssesshasshic 3
2 DRI LOODRID i o e s m s sevess 3
3 Wind DHection CINSSEE ;...cuviumusssmissimsaasiniaiasfiremsemisas 5
4 Wind Speed CIasSes ...........cccuieriiericriiiiiesesreesssesesssessssssesssnsesssnsesns 5
5 Atmoaphefic SIability ClaBRO8S. ... mursimusissismsismmsivitasisisersisi 6
6 D/Q Plant Vent Release ............ccceeeiueireneeriinniennieiinseossiisasinssesssesnes 8
7 XIQ Plart: Vent ReIBEEE ...counnnumiminsriminesism nisrisimnismmiios 9
8 D/Q Containment Vent RelEaSE .............cccevviviiiiiiiiiiiiiiiiiiiciiesinennns 10
9 X/Q Containment Vent Release ..............cccccvieniiniininicniimessaneesansenen 11
10 D/Q Air Ejector Release ............ccccooiiiiviciiiiieieieiiiece e ccesineee e 12
11 XIQ-Alr EJoCtor Releass: .. cciasiinanassivsmnasanasmsmasiies 13
12 Special X/Q and DAY ReIGEES.. . xsismsmminscs v snimvessorennarasensnsse 1H
13 Data ReCOVEry SUMMAIY ........ccccoovieiiiieeiireesiireeeinsnssesisessssssssssessesnsas 16
14 2 [=750] 011 €1 1[0 2 65 [} - |- S R N 18
15 Annual Joint Frequency Tables ..........ccccoieireeeiiiniei e 20

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, Ilinois

60067 (847) 963-9000



Introduction

The purpose of the meteorological program being conducted at the Ginna Plant site is to
provide information sufficient to assess the local weather conditions and to determine

the degree of atmospheric dispersion of airborne radioactive effluent from the station.

The meteorological tower is 300 ft. high and is instrumented at three levels. Wind speed
and direction, and ambient temperature are measured at 33 ft., 150 ft., and 250 ft.
Differential temperatures, referenced to 33 ft., are measured at 150 ft. and 250 ft.

Precipitation is measured at ground level.

Joint frequency stability wind rose tables of wind direction, wind speed, and stability are
routinely tabulated from hourly measurements. The annual tables are included in this

report.

Descriptions of the instruments and data computers are given in Section 3 (Data
Acquisition) of this report. Data reduction and processing are described in Section 4
(Data Analysis). The results given in Section 5 of this report include X/Q and D/Q data

results and site meteorology.

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000



Summary

The Ginna Plant meteorological monitoring program produced 96,197 hours of valid data
out of a possible 96,360 priority parameter hours during 2019, which represents an
overall data recovery rate of 99.8%. Priority parameters are all parameters except

precipitation.

The stability wind rose tables included in this report have been generated using the 33 ft.
wind data with the 150-33 ft. differential temperature data, the 150 ft. wind data with the
150-33 ft differential temperature data and the 250 ft. wind data with the 250-33 ft.

differential temperature data.

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000



3. Data Acquisition
Wind speed and direction are measured with Climatronics F460 wind sensors. The wind speed sensors
have a starting speed of 0.5 mph (0.22 mps), a range of 0 to 100 mph (0 to 44.7 mps), and a system
accuracy of £1.0 mph at 100 mph (£0.45 mps at 44.7 mps). The wind direction sensors have a threshold

speed of 0.5 mph (0.22 mps), a range of 0 to 540°, and a system accuracy of +5°,

Ambient and differential temperature are measured with the Climatronics 100093 system. Ambient
temperature is measured within the range of -20 to 120°F (-28.9 to 48.9°C) with an accuracy of +0.5°F
(£0.3°C). Differential temperature is measured within the range of -10 to 20°F (-5.6 to 11.1°C) with an
accuracy of +0.18°F (+0.10°C). Precipitation is measured with a Climatronics tipping bucket rain gauge
and is measured in increments of one one-hundredth of an inch with a system accuracy of +0.01"

(+0.25mm).

The meteorological data are collected and stored by Campbell Scientific CR3000 and CR850 data
loggers. The data loggers measure the analog voltages of the instruments and record the digital
equivalent within the range of 0 to +5 volts. Data are obtained from the Campbell Scientific CR850 by a

direct dial telephone hookup to an in-house computer system.
Table 1

Instrument Locations

and Precipitation

Measurement Sensor Type Location Elevation
Wind Speed Climatronics 100075 F460 Tower 250 ft.
Wind Direction Climatronics 100076 F460 Tower 250 ft.
Differential Temperature Climatronics 100093 Tower 250 ft.
Wind Speed Climatronics 100075 F460 Tower 150 ft.
Wind Direction Climatronics 100076 F460 Tower 150 ft.
Differential Temperature Climatronics 100093 Tower 150 ft.
Wind Speed Climatronics 100075 F460 Tower 33 ft.
Wind Direction Climatronics 100076 F460 Tower 31
Ambient Temperature Climatronics 100093 Tower 331t
Precipitation Climatronics 100097-1 Meteorological Ground
Tipping Bucket Rain Gage shelter roof
Table 2
Data Loggers
Sampling
Measurement Logger Type Frequency
Winds, Temperatures, Campbell Scientific CR3000 (A & B) and CR850 1 sec.
and Precipitation
Winds, Temperatures, Johnson Yokogawa Corp. Digital Recorder 10 sec.

Murray & Trettel, Inc.
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Data Analysis

The meteorological data are collected via modem connection to a Campbell Scientific
CR850 data logger. Data are sampled once per second. The data are then stored in
the meteorological data base and hourly listings of the data are generated. The data
listings are examined by qualified personnel and any apparent problems are brought to
the attention of the Project Manager or Environmental Meteorologist and the Instrument

Maintenance staff.

Hourly values of wind speed, wind direction, ambient temperature, differential
temperature, and precipitation are obtained through measurements taken at the site.
The standard deviation of wind direction (sigma) is derived. The wind direction variation
is described in terms of the standard deviation of the direction about the mean direction.

The MIDAS computer derives an hourly value of wind sigma.

The data base files are edited approximately once a week. Missing values are replaced

with back up data values, when available. Invalid data are deleted from the data base.

When an hourly value is missing or invalid, the numeral 999 is entered into the computer

data file in the appropriate location.

A professional meteorologist reviews the data, calibration findings, equipment
maintenance reports, and other information and determines which data are valid. Only

the valid data are retained in the data base.

Joint frequency stability wind rose tables of hourly data measured at the site are
generated. These tables indicate the prevailing wind direction, wind speed, and stability
classes measured during the period of observation as well as the joint frequencies of
occurrence of the wind direction, wind speed, and stability classes. The values are also
used as input to the atmospheric transport and diffusion models. Wind direction, wind

speed, and stability classes are given in Tables 3, 4, and 5.

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000



Table 3

Wind Direction Classes

IF 348.75° < WD < 11.25° THEN Classis N
IF 11.25° < WD < 33.75° THEN Classis NNE
IF 33.75° < WD < 56.25° THEN Classis NE
IF 56.25° < WD < 78.75° THEN Classis ENE
IF 78.75° < WD < 101.25° THEN Classis E
IF 10125° < WD < 12375° THEN Classis ESE
IF  123.75° < WD < 146.25° THEN Classis SE
IF 146.25° < WD < 168.75° THEN Classis SSE
IF 168.75° < WD < 191.25° THEN Classis S
IF  19125° < WD < 21375° THEN Classis SSW
IF 213.75° < WD < 236.25° THEN Classis SW
IF 236.25° < WD < 25875° THEN Classis WSW
IF 25875° < WD < 281.25° THEN Classis W
IF 28125° < WD < 30375° THEN Classis WNW
IF 303.75° < WD < 326.25° THEN Classis NW
IF 32625° < WD < 34875° THEN Classis NNW
Table 4

Wind Speed Classes
IF WS < 050m/s THEN Classis 1
IF 050m/s < WS < 1.0m/s THEN Classis 2
IF 11mls < WS < 15m/s THEN Classis 3
IF 16mls < WS < 20m/s THEN Classis 4
IF 21m/is < WS < 30m/s THEN Classis 5
IF 31mls < WS < 40m/s THEN Classis 6
IF 41m/s < WS < 50m/s THEN Classis T
IF 51m/s < WS < 6.0m/s THEN Classis 8
IF 6.1mls < WS < 80m/s THEN Classis 9
IF 81mis < WS < 100m/s THEN Classis 10
IF 100m/s < WS THEN Classis 11

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000



Table 5

Atmospheric Stability Classes

Differential Temperature Differential Temperature Differential Temperature

Interval Interval (in °F over the Interval (in °F over the
Class i (in °C/100m) ™ 150-33ft. range) @ 250-33ft. range) @
Extremely Unstable AT <-1.9 AT < -1.2 AT < -23
Moderately Unstable -1.9 < AT <-1.7 -1.2< AT < -11 2.8 & AT < <21
Slightly Unstable -1.7 < AT =-15 -1.1< AT < 1.0 21 < AT < -18
Neutral -1.56 < AT <-05 -1.0< AT < -0.3 1.8 < AT < -06
Slightly Stable 05 < AT < 1.5 -03< AT < 1.0 06 <« AT < 1.8
Moderately Stable 15 < AT < 4.0 1.0< AT < 26 18 < AT < 4.8
Extremely Stable 4.0 < AT 26< AT 48 < AT

) from ANSI/ANS 2.5
@ ANSI/ANS 2.5 intervals scaled for instrument heights on the Ginna meteorological tower

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000



5. Results

5.1 X/Q and D/

The ground and mixed mode values for X/Q and D/Q can be found in tables 4-9.

The following program was used to calculate X/Q and D/Q values:

1. XOQDOQ: Computer Program for the Meteorological Evaluation of Routine
Effluent Releases at Nuclear Power Stations (NUREG/CR-2919).

The program is based on the theory that material released to the atmosphere will
be normally distributed (Gaussian) about the plume centerline. A straight-line
trajectory is assumed between the point of release and all receptors.

The program implements the assumptions outlined in Section C of NRC
Regulatory Guide 1.111. In evaluating routine releases from nuclear power
plants, it primarily is designed to calculate annual relative effluent concentrations,
X/Q values and annual average relative deposition, D/Q values.

Murray & Trettel, Inc. 600 First Bank Drive, Suite A  Palatine, Illinois 60067 (847) 963-9000



Table 6

D/Q PLANT VENT 2019

DIRECTION

804m _ [1609m  [2416m _ |3218m  |4022m  |4827m  |5632m _ |6436m _ |7240m _ ]8045m

b/Q

N

3.11E-09 1.52E-09 9.03E-10 5.90E-10 4.17E-10 3.12E-10 2.43E-10 1.95E-10 1.60E-10 1.34E-10

NNE

1.58E-09 7.39E-10 4.32E-10 2.83E-10 2.01E-10 1.51E-10 1.18E-10 9.47E-11 7.79E-11 6.52E-11

NE

2.57E-09 1.21E-09 7.11E-10 4.63E-10 3.27E-10 2.44E-10 1.90E-10 1.53E-10 1.26E-10 1.05E-10

ENE

4.12E-09 2.13E-09 1.27E-09 8.29E-10 5.84E-10 4.36E-10 3.39E-10 2.72E-10 2.23E-10 1.87E-10

E

4.02E-09 2.17E-09 1.31E-09 8.56E-10 6.04E-10 4.51E-10 3.53E-10 2.83E-10 2.35E-10 1.94E-10

ESE

8.32E-09 4.01E-09 1.88E-09 1.20E-09 8.54E-10 6.32E-10 4.84E-10 4.02E-10 3.39E-10 2.95E-10

SE

7.60E-09 2.62E-09 1.34E-09 8.35E-10 5.72E-10 4.22E-10 3.68E-10 2.97E-10 2.82E-10 2.50E-10

SSE

2.66E-09 9.25E-10 5.36E-10 3.52E-10 2.49E-10 1.84E-10 1.63E-10 1.88E-10 1.39E-10 1.20E-10

S

1.58E-09 6.15E-10 3.26E-10 2.13E-10 1.53E-10 1.30E-10 1.17E-10 1.08E-10 9.49E-11 7.87E-11

SSW

1.64E-09 6.94E-10 4.11E-10 2.64E-10 1.87E-10 1.39E-10 1.16E-10 1.15E-10 1.04E-10 9.31E-11

SW

3.80E-09 1.48E-09 7.82E-10 5.15E-10 3.55E-10 2.83E-10 2.30E-10 1.85E-10 1.60E-10 1.49E-10

WSW

5.46E-09 1.99E-09 1.04E-09 6.65E-10 4.60E-10 3.43E-10 2.67E-10 2.16E-10 1.87E-10 1.61E-10

W

3.44E-09 1.43E-09 7.73E-10 5.05E-10 3.58E-10 2.69E-10 2.11E-10 1.70E-10 1.40E-10 1.17E-10

WNW

5.30E-10 3.53E-10 2.30E-10 1.57E-10 1.15E-10 8.74E-11 6.90E-11 5.58E-11 4.60E-11 3.85E-11

NW

1.02E-09 6.03E-10 3.79E-10 2.56E-10 1.85E-10 1.40E-10 1.10E-10 8.88E-11 7.32E-11 6.14E-11

NNW

3.00E-09 1.49E-09 8.87E-10 5.79E-10 4.08E-10 3.05E-10 2.38E-10 1.91E-10 1.57E-10 1.31E-10

Page 8



Table 7

X/Q PLANT VENT 2019

DIRECTION [804m  [1609m  [2416m  [3218m  [4022m  [4827m  [5632m  [6436m  [7240m  [8045m
X/Q )

N 1.256-07 1.18E-07 9.99E-08 8.13E-08 6.69E-08 561E-08 4.79E-08 4.16E-08 3.66E-08 3.25E-08
NNE 7.67E-08 7.67E-08 7.01E-08 6.00E-08 5.11E-08 4.39E-08 3.82E-08 3.37E-08 3.00E-08 2.69E-08
NE 9.67E-08 1.03E-07 9.46E-08 8.11E-08 6.92E-08 5.97E-08 5.20E-08 4.59E-08 4.10E-08 3.69E-08
ENE 1.49E-07 1.34E-07 1.10E-07 8.91E-08 7.34E-08 6.18E-08 5.30E-08 4.62E-08 4.08E-08 3.65E-08
E 1.47E-07 1.29E-07 1.03E-07 8.26E-08 6.76E-08 5.67E-08 5.12E-08 4.45E-08 4.13E-08 3.50E-08
ESE 1.83E-07 2.01E-07 1.056-07 8.69E-08 8.48E-08 7.33E-08 5.54E-08 5.38E-08 4.82E-08 4.31E-08
SE 1.32E-07 8.83E-08 7.74E-08 6.38E-08 5.43E-08 5.23E-08 4.63E-08 4.15E-08 3.92E-08 3.55E-08
SSE 9.89E-08 7.23E-08 6.61E-08 6.53E-08 5.69E-08 4.85E-08 4.35E-08 4.42E-08 3.49E-08 3.11E-08
S 4.75E-08 5.70E-08 3.98E-08 4.00E-08 3.49E-08 3.47E-08 3.10E-08 2.78E-08 2.42E-08 2.09E-08
SSW 4.79E-08 4.49E-08 5.41E-08 5.056-08 4.18E-08 3.64E-08 3.30E-08 3.23E-08 3.00E-08 2.75E-08
SW 6.94E-08 6.69E-08 5.98E-08 5.87E-08 4.67E-08 4.40E-08 4.09E-08 3.51E-08 3.10E-08 2.91E-08
WSW 1.04E-07 8.08E-08 6.26E-08 6.33E-08 4.80E-08 4.24E-08 3.54E-08 3.11E-08 2.85E-08 2.52E-08
W 1.02E-07 1.05E-07 7.95E-08 6.87E-08 5.91E-08 5.13E-08 4.51E-08 4.00E-08 3.59E-08 3.25E-08
WNW 1.956-08 3.91E-08 4.12E-08 3.73E-08 3.28E-08 2.88E-08 2.55E-08 2.27E-08 2.05E-08 1.86E-08
NW 3.276-08 5.12E-08 4.84E-08 4.15E-08 3.53E-08 3.03E-08 2.63E-08 2.32E-08 2.06E-08 1.85E-08
NNW 1.076-07 9.63E-08 7.81E-08 6.24E-08 5.08E-08 4.24E-08 3.61E-08 3.13E-08 2.75E-08 2.45E-08
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Table 8 D/Q CONTAINMENT VENT 2019 Page 10

DIRECTION [804m 1609m  [2416m  [3218m  [4022m  [4827m [5632m  [6436m  [7240m  [8045m
b/Q

N | 1536-08 4.87E-09 2.44E-09 1.49E-09 1.01E-09 7.30E-10 5.56E-10 4.39E-10 3.56E-10 2.96E-10
NNE 1.04E-08 3.33E-09 1.67E-09 1.02E-09 6.89E-10 5.00E-10 3.81E-10 3.01E-10 2.44E-10 2.03E-10
NE 1.52E-08 4.82E-09 2.41E-09 1.47E-09 9.92E-10 7.20E-10 5.49E-10 4.34E-10 3.52E-10 2.92E-10
ENE 1.82€-08 5.76E-09 2.88E-09 1.75E-09 1.18E-09 8.58E-10 6.53E-10 5.16E-10 4.19E-10 3.47E-10
E 1.69E-08 5.36E-09 2.68E-09 1.63E-09 1.10E-09 8.01E-10 6.15E-10 4.88E-10 4.00E-10 3.32E-10
ESE 1.96E-08 6.28E-09 3.13E-09 1.90E-09 1.29E-09 9.34E-10 7.13E-10 5.64E-10 4.69E-10 4.07E-10
SE 1.21E-08 3.80E-09 1.90E-09 1.15E-09 7.81E-10 6.06E-10 4.86E-10 3.85E-10 3.12E-10 2.58E-10
SSE 5.10E-09 1.61E-09 8.00E-10 4.92E-10 4.11E-10 3.04E-10 2.31E-10 1.83E-10 1.48E-10 1.22€-10
S 3.02E-09 9.54E-10 4.76E-10 2.95E-10 2.55E-10 1.90E-10 1.44E-10 1.14E-10 9.20E-11 7.61E-11
SSW 3.39E-09 1.20E-09 5.99E-10 3.98E-10 2.93E-10 2.30E-10 1.75E-10 1.38E-10 1.12E-10 9.24E-11
SW 6.48€-09 2.26E-09 1.13E-09 6.83E-10 4.63E-10 3.94E-10 3.09E-10 2.44E-10 1.97E-10 1.63E-10
WSW 9.91E-09 3.16E-09 1.58E-09 9.57E-10 6.49E-10 4.72E-10 3.61E-10 2.87E-10 2.36E-10 1.98E-10
W 1.07E-08 3.44E-09 1.69E-09 1.03E-09 6.99E-10 5.08E-10 3.88E-10 3.07E-10 2.50E-10 2.08E-10
WNW 4.04E-09 1.34E-09 6.81E-10 4.17E-10 2.84E-10 2.07E-10 1.58E-10 1.26E-10 1.03E-10 8.60E-11
NW 5.50E-09 1.81E-09 9.21E-10 5.63E-10 3.83E-10 2.79E-10 2.13E-10 1.69E-10 1.38E-10 1.15E-10
NNW 1.20E-08 3.82E-09 1.91E-09 1.16E-09 7.87E-10 5.71E-10 4.35E-10 3.43E-10 2.79E-10 2.31E-10




Table 9

X/Q CONTAINMENT VENT 2019

DIRECTION [804m  [1609m  [2416m  [3218m  [4022m  [4827m [5632m  [6436m  [7240m  [8045m
X/Q -

N 1.28E-06 4.72E-07 2.68E-07 1.80E-07 1.33E-07 1.04E-07 8.41E-08 7.03E-08 6.00E-08 5.21E-08
NNE 1.03E-06 3.96E-07 2.30E-07 1.56E-07 1.16E-07 9.10E-08 7.42E-08 6.21E-08 5.32E-08 4.63E-08
NE 1.54E-06 5.73E-07 3.31E-07 2.25E-07 1.67E-07 1.31E-07 1.07E-07 8.93E-08 7.64E-08 6.65E-08
ENE 1.53E-06 5.59E-07 3.22E-07 2.18E-07 1.62E-07 1.27E-07 1.03E-07 8.68E-08 7.44E-08 6.48E-08
E 1.34E-06 4.93E-07 2.85E-07 1.94E-07 1.45E-07 1.14E-07 9.51E-08 8.00E-08 7.04E-08 5.99E-08
ESE 9.76E-07 4.23E-07 2.19€-07 1.53E-07 1.24E-07 9.93E-08 7.67E-08 6.78E-08 5.85E-08 5.09E-08
SE 5.386-07 2.336-07 1.57E-07 1.15E-07 8.98E-08 7.75E-08 6.43E-08 5.45E-08 4.73E-08 4.09E-08
SSE 4.856-07 2.04E-07 1.366-07 1.10E-07 8.55E-08 6.74E-08 5.54E-08 4.60E-08 3.88E-08 3.34E-08
S 2.49E-07 1.54E-07 8.64E-08 7.08E-08 5.49E-08 4.55E-08 3.66E-08 3.02E-08 2.55E-08 2.19E-08
SSW 2.56E-07 1.38E-07 1.16E-07 9.356-08 7.06E-08 5.65E-08 4.69E-08 3.97E-08 3.35E-08 2.88E-08
SW 3.42E-07 2.00E-07 1.31E-07 1.05E-07 7.70E-08 6.45E-08 5.40E-08 4.47E-08 3.80E-08 3.29E-08
WswW 4.89E-07 2.41E-07 143E-07 1.13E-07 8.09E-08 6.56E-08 5.29E-08 4.46E-08 3.90E-08 3.39E-08
w 1.06E-06 4.38E-07 2.54E-07 1.79€-07 1.37E-07 1.10E-07 9.07E-08 7.70E-08 6.66E-08 5.86E-08
WNW 5.70E-07 2.38E-07 1.48E-07 1.05E-07 8.01E-08 6.43E-08 5.33E-08 4.54E-08 3.93E-08 3.46E-08
NW 6.59E-07 2.59E-07 1.54E-07 1.06E-07 7.99E-08 6.32E-08 5.19E-08 4.38E-08 3.76E-08 3.29E-08
NNW 9.74E-07 3.56E-07 2.03E-07 137E-07 1.02E-07 7.94E-08 6.46E-08 5.41E-08 4.63E-08 4.03E-08
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Table 10 D/Q AIR EJECTOR 2019 Page 12

DIRECTION [804m 1609m  [2416m  [3218m [4022m  [4827m [5632m  [6436m  [7240m  [8045m
D/Q

N 1.69E-08 5.33E-09 2.66E-09 1.61E-09 1.09E-09 7.89E-10 6.00E-10 4.73E-10 3.83E-10 3.17E-10
NNE 1.186-08 3.73E-09 1.86E-09 1.13E-09 7.62E-10 5.52E-10 4.20E-10 3.31E-10 2.68E-10 2.22E-10
NE 1.70E-08 5.37E-09 2.68E-09 1.62E-09 1.10E-09 7.96E-10 6.05E-10 4.776-10 3.86E-10 3.19E-10
ENE 2.02E-08 6.37E-09 3.18E-09 1.93E-09 1.30E-09 9.44E-10 7.18E-10 5.65E-10 4.58E-10 3.79E-10
E 1.91E-08 6.01E-09 3.00E-09 1.82E-09 1.23E-09 8.90E-10 6.77E-10 5.33E-10 4.32E-10 3.57E-10
ESE 2.16E-08 6.80E-09 3.39E-09 2.06E-09 1.39E-09 1.01E-09 7.66E-10 6.03E-10 4.88E-10 4.04E-10
SE 1.34E-08 4.22E-09 2.11E-09 1.28E-09 863E-10 6.26E-10 4.76E-10 3.75E-10 3.03E-10 2.51E-10
SSE 6.23E-09 1.96E-09 9.79E-10 5.94E-10 4.01E-10 2.91E-10 2.21E-10 1.74E-10 1.41E-10 1.17E-10
S 3.84E-09 1.21E-09 6.04E-10 3.66E-10 2.48E-10 1.80E-10 1.37E-10 1.08E-10 8.71E-11 7.20E-11
SSW 4.656-09 1.47E-09 7.31E-10 4.44E-10 3.00E-10 2.17E-10 1.65E-10 1.30E-10 1.05E-10 8.72E-11
SW 8.29E-09 2.62E-09 130E-09 7.91E-10 5.35E-10 3.87E-10 2.95E-10 2.32E-10 1.88E-10 1.55E-10
WSW 1.186-08 3.71E-09 1.85E-09 1.12E-09 7.58E-10 5.49E-10 4.18E-10 3.29E-10 2.66E-10 2.20E-10
W 1.39E-08 4.39E-09 2.19E-09 1.33E-09 8.98E-10 6.51E-10 4.956-10 3.90E-10 3.16E-10 2.61E-10
WNW 6.27E-09 1.98E-09 9.86E-10 5.98E-10 4.04E-10 2.93E-10 2.23E-10 1.76E-10 1.42E-10 1.18E-10
NW 7.40E-09 2.33E-09 1.16E-09 7.05E-10 4.77E-10 3.45E-10 2.63E-10 2.07E-10 1.68E-10 1.39E-10
NNW 1.34E-08 4.24E-09 2.11E-09 1.28E-09 8.66E-10 6.28E-10 4.77E-10 3.76E-10 3.04E-10 2.52E-10




Table 11

X/Q AIR EJECTOR 2019

DIRECTION [804m |1609m  [2416m  [3218m  [4022m  [4827m  [5632m  [6436m  [7240m  [8045m
X/Q -

N 1.956-06 6.70E-07 3.67E-07 2.41E-07 1.75E-07 1.34E-07 1.086-07 8.94E-08 7.57E-08 6.54E-08
NNE 1.65E-06 5.74E-07 3.15E-07 2.07E-07 1.50E-07 1.16E-07 9.30E-08 7.70E-08 6.53E-08 5.64E-08
NE 2.30E-06 8.03E-07 4.43E-07 2.92E-07 2.12E-07 1.64E-07 1.32E-07 1.09E-07 9.26E-08 8.01E-08
ENE 2.42E-06 8.37E-07 4.62E-07 3.056-07 2.22E-07 1.71E-07 1.386-07 1.15E-07 9.72E-08 8.41E-08
E 2.28E-06 7.89E-07 4.36E-07 2.88E-07 2.09E-07 1.62E-07 1.30E-07 1.08E-07 9.16E-08 7.92E-08
ESE 1.63E-06 5.50E-07 2.986-07 1.95E-07 1.40E-07 1.08E-07 8.61E-08 7.11E-08 6.01E-08 5.18E-08
SE 1.196-06 4.03E-07 2.21E-07 1.45E-07 1.056-07 8.11E-08 6.52E-08 5.40E-08 4.58E-08 3.96E-08
SSE 1.00E-06 3.39E-07 1.85E-07 1.21E-07 8.69E-08 6.67E-08 5.34E-08 4.42E-08 3.73E-08 3.22E-08
S 6.42E-07 2.18E-07 1.19E-07 7.79E-08 5.63E-08 4.33E-08 3.47E-08 2.87E-08 2.43E-08 2.10E-08
SSW 8.49E-07 2.84E-07 1.55E-07 1.02E-07 7.34E-08 5.64E-08 4.53E-08 3.75E-08 3.17E-08 2.74E-08
SW 1.02E-06 3.38E-07 1.83E-07 1.19E-07 8.60E-08 6.60E-08 5.28E-08 4.36E-08 3.68E-08 3.18E-08
WSW 1.19€-06 3.94E-07 2.13E-07 1.39E-07 1.00E-07 7.68E-08 6.15E-08 5.08E-08 4.30E-08 3.71E-08
W 2.39E-06 8.25E-07 4.56E-07 3.01E-07 2.19E-07 1.69E-07 1.36E-07 1.13E-07 9.61E-08 8.31E-08
WNW 1.43E-06 4.99E-07 2.78E-07 1.84E-07 1.34E-07 1.04E-07 8.40F-08 6.98E-08 5.94E-08 5.14E-08
NW 1.30E-06 4.48E-07 2.47E-07 1.63E-07 1.18E-07 9.12E-08 7.34E-08 6.08E-08 5.16E-08 4.46E-08
NNW 1.55E-06 5.31FE-07 2.91F-07 1.91E-07 1.39E-07 1.07E-07 8.57E-08 7.10E-08 6.02E-08 5.19E-08
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Table 12
Distance to Air Ejector Containment Vent Plant Vent
Direction Nearset Residence X/Q D/Q X/Q D/Q X/Q D/Q
(m) (sec/m?) | (m™2) | (sec/m?) | (m™?) | (sec/m?)| (m7?)

E 1170 1.27E-06 1.03e-08 7.70E-07 9.17E-09 1.41E-07 2.98E-09
ESE 1660 5.24E-07 6.45E-09 4.03E-07 5.96E-09 1.91E-07 3.81E-09
SE 840 1.11E-06 1.25E-08 5.08E-07 1.13E-08 1.23E-07 7.14E-09
SSE 610 1.56E-06 9.69E-09 6.06E-07 7.77E-09 8.78E-08 3.44E-09

S 1500 2.43E-07 1.37E-09 1.60E-07 1.08E-09 5.54E-08 6.86E-10

SSwW 620 1.31E-06 7.06E-09 3.53E-07 5.01E-09 5.40E-08 2.15E-09
SW 740 1.16E-06 9.49E-09 3.79E-07 7.38E-09 7.18E-08 4.22E-09
WSW 900 9.89E-07 9.80E-09 4.27E-07 8.28E-09 8.74E-08 4.90E-09
W 1330 1.10E-06 6.07E-09 5.47E-07 4.76E-09 1.02E-07 1.84E-09
Distance to Air Ejector Containment Vent Plant Vent
Direction Nearest Milk Producing X/Q D/Q X/Q D/Q X/Q D/Q
Animal (m) (sec/m?) (m™2) (sec/m?3) (m~?) (sec/m?3) (m™?)
ESE 8240 5.01E-08 3.87E-10 4.93E-08 3.90E-10 4.18E-08 2.87E-10
Distance to Air Ejector Containment Vent Plant Vent
Direction Nearest Garden X/Q D/Q X/Q D/Q X/Q D/Q
(m) (sec/m?) | (m™) | (sec/m?) | (m™) | (sec/m?)| (m7?)

E 610 3.55E-06 2.97E-08 2.03E-06 2.62E-08 1.56E-07 4.90E-09
ESE 430 4.43E-06 5.76E-08 2.54E-06 5.22E-08 3.50E-07 1.56E-08
SSE 660 1.37E-06 8.56E-09 5.65E-07 6.93E-09 8.91E-08 3.13E-09
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5.2 Instrument Maintenance

In January and February, at the Primary Tower, the 150’ A wind direction lost a tailpiece.
All invalid data was replaced with the 150’ B wind direction. The issue was fixed February
20.

In June, a calibration of the Primary Tower and Backup Tower was performed.

In July, at the Backup Tower, the cable, crossarm and wind direction were replaced.

No other problems were encountered with the equipment, and at the end of the year, no
problems were evident at the site.

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000
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5.3 Data Recovery

The record of data recovery for the year is summarized in Table 12.

Table 12

Ginna Site
Data Recovery Summary
2019

Recovered Recovered Lost Percent
Measurement Elevation Hours Percent Hours Changed
Wind Speed 33 ft. 8754 99.9 6 0.1
Wind Speed 150 ft. 8711 99.4 49 0.6
Wind Speed 250 ft. 8700 99.3 60 0.7
Wind Direction 33 ft. 8754 99.9 6 0.1
Wind Direction 150 ft. 8754 99.9 6 8.4
Wind Direction 250 ft. 8754 99.9 6 0.2
Ambient Temperature 33 ft. 8754 99.9 6 0.1
Ambient Temperature 150 ft. 8754 99.9 6 0.1
Ambient Temperature 250 ft. 8754 98.9 6 0.1
Differential Temperature 150-33 ft. 8754 99.9 6 0.3
Differential Temperature 250-33 ft. 8754 99.9 6 0.7
Precipitation 10 ft. 8754 99.9 6 0.2
AVERAGE* 99.8

* average of priority parameters (all except precipitation)

Valid Recovered Lost

Hours Percent Hours
Lower Level Joint Frequency % 8754 99.9 6
Middle Level Joint Frequency % 8711 99.4 49
Upper Level Joint Frequency % 8700 99.3 60

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000
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17

Stability Wind Rose Data

The annual stability wind roses are given at the end of this report. Wind speed classes

have been altered to reflect the sensor threshold.

For the year, winds measured at 33 ft. most frequently came from the west southwest
(10.61%) and most frequently fell into the 2.1-3.0 m/s wind speed class (23%). Calms
(wind speeds at or below the sensor threshold) were measured 0.00% of the time and
speeds greater than 10.0 m/s were measured (2.72%) of the time. Winds measured at
150 ft. most frequently came from the west northwest (11.%) and most frequently fell
into the 6.1-8.0 m/s wind speed class (18.6%). Calms were measured 0.00% of the time
and speeds greater than 10.0 m/s were measured (10.67%) of the time. Winds
measured at 250 ft. most frequently came from the west northwest (11.85%) and most
frequently fell into the 6.1-8.1 m/s wind speed class (22.08%). Calms were measured

0.00% of the time and speeds greater than 10.0 m/s were measured (16.19%) of the

time.

Stability based on the 150-33 ft. differential temperature most frequently fell into the
neutral classification (35.24%) and stability based on the 250-33 ft. differential

temperature most frequently fell into the neutral classification (43.01%).

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000



18

55  Precipitation

Table 13
Precipitation Totals (Inches) - 2019

Ginna Site

Month Total

January 2.18

February 1.89

March 1.32

April 2.74

May 4.41

June 4.11

July 1.48

August 3.74

September 3.37

October 5.13

November 1.77

December 3.96

TOTAL: 36.10*

*Indicates some precipitation missing.

Murray & Trettel, Inc. 600 First Bank Drive, Suite A Palatine, Illinois 60067 (847) 963-9000
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Joint Frequency Tables
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Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
A1l Stabilities

Elevations:: Winds 33ft Stability 150ft

Wind Wind Speed Range (m/s)
Direction 0.5- 1.1- 1.6- 2.1- 3.1- 4.1- 5.1- 6.1- 8.1- >10.00

Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0 Total

N 1 18 33 38 60 32 ) 5 3 0 0 195

NNE 0 12 34 36 83 45 26 24 22 8 5 295

NE 1 18 27 54 75 57 38 45 39 44 28 426

ENE 1 12 41 74 150 108 101 93 65 31 29 705

E 0 15 28 68 129 116 77 40 23 1 0 497

ESE 0 9 22 33 72 37 8 3 0 0 0 184

SE 0 8 20 28 92 63 23 10 6 0 0 250

SSE 1 8 27 33 96 79 71 51 79 19 10 474

S 0 25 49 62 139 157 127 99 115 31 8 812

SSW 0 25 77 162 293 204 97 48 14 0 0 920

SW 0 21 70 146 326 166 79 47 16 0 3 874

WSW 1 13 27 50 146 145 132 114 167 83 51 929

W 0 12 30 28 98 157 160 109 176 49 24 843

WNW 2 11 22 40 153 149 141 128 122 73 77 918

N 1 17 26 51 77 43 37 29 39 11 3 334

NNW 0 17 17 20 24 15 3 2 0 0 0 98

Tot 8 241 550 923 2013 1573 1125 847 886 350 238 8754
Hours of-Call = & =« & 3 &4 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 8754
Hours of Missing Data . . . 6

Hours in Period . . . . . . 8760



Joint Freguency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class A Extremely Unstable based on Lapse Rate

Elevations:: Winds 33ft Stability 150ft

Wind Wind Speed Range (m/s)
Direction 0.5- 1.1- 1.6- 2.1- 3.1- 4.1- 65.1- 6.1- B.1- =10.00

Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0 Total

N 0 0 0 7 6 9 1 3 2 0 0 28

NNE 0 0 1 1 11 6 6 3 9 6 5 48

NE 0 0 0 0 4 19 20 20 20 36 28 147

ENE 0 0 0 4 28 34 45 63 48 28 29 279

E 0 0 0 0 0 3 0 7 9 1 0 20

ESE 0 0 0 0 0 2 0 0 0 0 0 2

SE 0 0 1 0 1 5 1 1 0 0 0 9

SSE 0 0 0 0 2 7 1 4 5 1 0 20

S 0 0 0 0 3 11 7 4 3 1 0 29

SSW 0 0 3 0 5 10 2 0 0 0 0 18

SW 0 0 0 3 4 15 11 2 0 0 0 35

WSW 0 0 0 0 0 4 3 3 3 0 0 13

W 0 0 0 0 3 6 9 6 5 2 0 31

WNW 0 0 0 1 47 65 55 50 33 14 11 276

N 0 0 0 12 29 16 23 10 14 3 2 109

NNW 0 0 0 9 4 11 3 0 0 0 0 27

Tot 0 0 3 37 147 223 187 176 151 92 75 1091
Hours of Calm . . . . . . . 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 1091
Hours of Missing Data . . . 6

Hours in Period . . . . . . 8760



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class B Moderately Unstable based on Lapse Rate
Elevations:: Winds 33ft Stability 150ft
Wind Wind Speed Range (m/s)

Direction 0.5- 1.1- 1.6- 2.1- L 4.1- 5.1- 6.1- 8.1-
Sector <0.50 1.0 15 2.0 3.0 4.0 5.0 6.0 8.0 10.0

N 0 0 1 5 7 10 1 0 1 0

NNE 0 0 2 3 19 6 4 9 12 1

NE 0 0 0 4 8 8 3 9 9 5

ENE 0 0 3 3 16 21 21 15 12 2

E 0 0 0 0 3 13 16 11 6 0

ESE 0 0 0 0 0 3 0 0 0 0

SE 0 0 0 1 0 3 1 2 2 0

SSE 0 0 0 1 6 9 5 3 6 1

S 0 0 0 2 6 4 5 2 2 4

SSW 0 0 1 2 5 5 4 1 0 0

SW 0 0 0 0 10 11 7 3 0 0

WSW 0 0 0 0 6 z 8 4 8 1

W 0 0 0 2 2 3 5 4 11 4

WNW 0 0 1 6 9 11 14 13 11 9

NW 0 0 0 4 3 4 4 7 10 5

NNW 0 0 2 0 0 2 0 0 0 0

Tot 0 0 10 33 100 120 98 83 90 32
Hours of Calm . . . . . . . 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 577
Hours of Missing Data . . . 6

Hours in Period . . . . . . 8760

>10.00

11

Total

25

56

46

93

49

31

25

18

31

34

31

85

37

577



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class C Slightly Unstable based on Lapse Rate

Elevations:: Winds 33ft Stability 150ft

Wind Wind Speed Range (m/s)
Direction 0.5- 1.1- 1.6- 2.1- 4= 4.1- 5.1- 6.1- 8.1- =10.00

Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0 Total

N 0 0 0 4 9 6 2 0 0 0 0 21

NNE 0 0 1 3 10 13 5 4 1 0 0 37

NE 0 0 2 2 13 8 6 8 4 1 0 44

ENE 0 0 2 3 11 6 6 3 2 1 0 34

E 0 0 0 2 10 6 14 2 2 0 0 36

ESE 0 0 0 1 1 3 0 0 0 0 0 5

SE 0 0 0 0 3 2 2 0 0 0 0 i

SSE 0 0 1 0 1 3 2 2 7 1 0 17

5 0 0 0 0 6 4 3 0 5 2 0 20

SSW 0 0 0 1 10 5 0 3 0 0 0 19

SW 0 0 0 0 6 5 3 2 2 0 0 18

WSW 0 0 1 2 1 4 3 4 4 3 0 22

W 0 0 0 0 3 10 8 4 7 1 0 33

WNW 0 0 0 2 B 3 4 7 7 11 14 52

NW 0 0 0 3 1 3 1 4 3 2 0 17

NNW 0 0 2 1 2 1 0 0 0 0 0 6

Tot 0 0 9 24 91 82 59 43 44 22 14 388
Holurs of Gatm » & s o & s s 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 388
Hours of Missing Data . . . 6

Hours in Period . . . . . . 8760



Joint Freguency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class D Neutral based on Lapse Rate

Elevations:: Winds 33ft Stability 150ft

Wind Wind Speed Range (m/s)
Direction 0.5- 1.1- 1.6- 2.1 3.1- 4.1- 5.1- 6.1- 8.1-
Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0

N 1 9 17 15 34 6 1 2 0 0

NNE 0 4 18 20 30 15 8 5 0 0

NE 0 6 5 24 28 20 9 6 4 1

ENE 0 3 12 15 41 26 16 8 1 0

E 0 2 5 22 51 52 38 14 3 0

ESE 0 0 3 8 38 20 6 3 0 0

SE 0 2 4 7 36 40 17 7 4 0

SSE 0 1 3 13 26 40 48 35 49 14

S 0 2 12 16 35 51 58 36 56 19

SSW 0 3 4 14 49 46 21 16 8 0

SW 0 1 7 10 46 64 30 27 9 0

WSW 0 2 3 6 26 56 74 70 139 75

W 0 5 8 7 31 64 83 65 140 42

WNW 1 3 7 10 25 29 40 42 62 37

NW 1 0 13 14 21 19 9 7 11 1

NNW 0 7 9 5 16 1 0 2 0 0

Tot 3 50 130 206 533 549 458 345 486 189
HElrS of Calm » wiow o & o o 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 3085
Hours of Missing Data . . . 6

Hours in Period . . . . . . 8760

>10.00

51

24

40

136

Total

85

100

103

122

187

78

117

239

293

161

196

502

469

296

97

40

3085



Joint Freguency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class E Slightly Stable based on Lapse Rate
Elevations:: Winds 33ft Stability 150ft
Wind Wind Speed Range (m/s)

Direction 0.5- 1.1- 1.6- 2.1- 3.1- 4.1- 5.1- 6.1- 8.1-
Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0

N 0 8 13 5 3 1 0 0 0 0

NNE 0 7 10 8 12 5 3 2 0 1

NE 1 5 5 10 13 1 0 2 0 1

ENE 1 3 10 23 25 13 11 4 1 0

E 0 7 11 31 37 27 6 6 3 0

ESE 0 1 12 21 26 7 2 0 0 0

SE 0 4 8 10 37 12 2 0 0 0

SSE 0 3 3 8 35 18 15 7 12 2

s 0 5 10 16 54 68 50 57 49 5

SSW 0 6 22 18 90 92 65 28 6 0

SW 0 11 a3 30 138 69 28 13 5 0

WSW 0 7 15 22 64 70 44 33 13 4

W 0 4 13 15 50 71 54 30 13 0

WNW 1 8 10 13 44 31 24 15 8 2

NW 0 11 11 9 8 0 0 1 1 0

NNW 0 4 2 2 1 0 0 0 0 0

Tot 3 94 178 241 637 485 304 198 111 15
Houns X Gat « = = s 5 9w 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 2268
Hours of Missing Data . . . 6

Hours in Period . . . . . . 8760

>10.00

Total

30

38

91

128

69

73

103

314

327

318

272

250

157

41

2268



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class F Moderately Stable based on Lapse Rate

Elevations:: Winds 33ft Stability 150ft

Wind Wind Speed Range (m/s)
Direction 0,5- 1 1.6- 2.1 3.1- 4.1- 5.1- 6.1- 8.1-
Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0

N 0 1 2 2 1 0 0 0 0

NNE 0 0 2 1 1 0 0 1 0

NE 0 4 9 7 5 1 0 0 2

ENE 0 B 8 8 13 5 1 0 0

E 0 4 9 4 17 6 2 0 0

ESE 0 5 6 2 3 2 0 0 0

SE 0 2 4 6 13 1 0 0 0

SSE 0 3 10 6 18 2 0 0 0

S 0 9 11 8 19 19 4 0 0

SSW 0 8 17 33 51 38 5 0 0

SW 0 7 26 48 72 2 0 0 0

WSW 1 2 6 15 39 4 0 0 0

W 0 2 4 2 8 3 1 0 0

WNW 0 0 3 3 13 9 4 1 1

NW 0 3 2 7 12 1 0 0 0

NNW 0 3 1 1 0 0 0 0 0

Tot 1 57 120 153 285 93 17 2 3
Hours of Calm . . . . . . . 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 731
Hours of Missing Data . . . 6

Hours in Period . . . . . . 8760

>10.00

Total

28

39

42

18

26

39

70

152

155

67

20

34

25

731



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class G Extremely Stable based on Lapse Rate
Elevations:: Winds 33ft Stability 150ft

Wind Wind Speed Range (m/s)

Direction 0.5- 1.1- 1.6- 2.1- 3.1- 4.1- 5.1- 6.1- 8.1-

Sector <0.50 1.0 L5 2.0 3.0 4.0 5.0 6.0 8.0 10.0

N 0 0 0 0 0 0 0 0 0

NNE 0 1 0 0 0 0 0 0 0

NE 0 3 6 7 4 0 0 0 0

ENE 0 2 6 18 16 3 1 0 1

E 0 2 3 9 11 9 1 0 0

ESE 0 3 1 1 4 0 0 0 0

SE 0 0 3 4 2 0 0 0 0

SSE 1 1 10 5 8 0 0 0 0

S 0 9 16 20 16 0 0 0 0

SSW 0 8 32 94 a3 8 0 0 0

SW 0 2 14 55 50 0 0 0 0

WSW 0 2 2 5 10 0 0 0 0

W 0 1 ) 2 ;| 0 0 0 0

WNW 0 0 1 B 11 1 0 0 0

N 0 3 0 2 3 0 0 0 0

NNW 0 3 1 2 1 0 0 0 0

Tot 1 40 100 229 220 21 2 0 1
Hours of Calm . « « = + = = 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 614
Hours of Missing Data . . . 6

Hours in Perjod . . . . . 8760

>10.00

Total

20

47

35

25

61

225

121

19

18

614



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
All Stabilities
Elevations:: Winds 150ft Stability 150ft
Wind Wind Speed Range (m/s)

Direction 0.5- 1. 1.6- 21 3.1- 4.1- 5.1- 6.1 8.1
Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0

N 0 a 16 20 32 27 8 14 25 15

NNE 0 13 15 22 37 24 24 18 23 22

NE 0 < 22 29 55 45 32 32 47 37

ENE 0 9 12 25 93 101 73 61 77 38

E 0 13 18 34 116 119 147 107 64 2

ESE 1 6 18 20 58 81 52 32 11 0

SE 0 4 7 12 69 91 85 39 19 3

SSE 0 4 8 14 48 60 94 89 144 95

S 1 5 9 15 51 73 109 135 205 99

SSW 0 8 12 13 41 64 97 117 152 20

SW 0 6 10 19 47 103 210 190 131 38

WSW 0 9 10 13 56 90 142 149 207 111

W 1 8 16 20 60 65 110 115 161 140

WNW 0 4 8 21 65 81 76 91 217 158

NW 0 10 20 16 61 44 41 31 95 82

NNW 0 10 15 33 49 28 32 27 42 22

Tot 3 121 216 326 938 1096 1332 1247 1620 882
Hours of GEIM » < < u o v s 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 8711
Hours of Missing Data . . . 49

Hours in Period . . . . . . 8760

>10.00

11

61

34

42

50

112

152

238

196

19

930

Total

171

207

369

523

620

279

329

598

752

526

758

899

848

959

596

277

8711



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class A Extremely Unstable based on Lapse Rate
Elevations:: Winds 150ft Stability 150ft
Wind Wind Speed Range (m/s)

Direction 0.5- 1.1- 1.6- 2.1s 3.1- 4.1- 5.1- 6.1- 8.1-
Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0

N 0 0 0 0 4 4 0 2 5 7

NNE 0 0 0 0 4 2 2 3 6 10

NE 0 0 0 0 4 10 11 15 20 23

ENE 0 0 0 1 14 30 28 49 55 34

E 0 0 0 0 1 6 19 17 14 1

ESE 0 0 0 0 0 2 0 0 0 0

SE 0 0 0 1 0 1 4 1 1 0

SSE 0 0 0 0 0 3 7 2 i 5

S 0 0 0 0 2 4 7 L, 3 2

SSW 0 0 0 0 2 3 8 0 0 0

SW 0 0 0 2 3 4 10 12 5 0

WSW 0 0 0 0 1 1 4 4 4 3

W 0 0 0 0 1 1 3 1 3 1

WNW 0 0 0 0 ] 14 27 31 59 34

NW 0 0 0 0 21 22 16 16 40 22

NNW 0 0 0 0 13 4 2 1 10 4

Tot 0 0 0 4 75 111 148 163 229 146
Hours of Calm & & o w3 w & 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 1089
Hours of Missing Data . . . 49

Hours in Period . . . . . . 8760

>10.00

57

31

47

S

213

Total

26

34

140

242

58

24

27

13

36

17

11

217

194

40

1089



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class B Moderately Unstable based on Lapse Rate

Elevations:: Winds 150ft Stability 150ft

Wind Wind Speed Range (m/s)
Direction 0.5- 1.1- 1.6- 2.1- 3.1z 4.1- 5,1z 6.1- 8.1- >10.00

Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0 Total

N 0 0 0 0 7 2 0 2 8 1 4 24

NNE 0 0 2 1 12 3 1 2 9 4 1 35

NE 0 0 2 4 3 8 3 4 14 9 1 48

ENE 0 0 0 3 10 13 15 7 8 2 0 58

E 0 0 0 0 1 8 22 21 15 1 0 68

ESE 0 0 0 0 1 1 1 0 0 0 0 3

SE 0 0 0 0 0 2 4 3 2 1 0 12

SSE 0 0 0 2 4 3 6 4 4 6 1 30

S 0 0 0 1 4 4 3 3 & 1 4 24

SSW 0 0 0 1 5 5 4 0 3 0 0 18

SW 0 0 0 0 0 8 9 6 6 0 0 29

WSW 0 0 0 0 2 4 B 7 10 6 1 34

W 0 0 0 2 3 1 0 2 4 3 3 18

WNW 0 0 0 2 5 6 8 3 20 13 26 83

NW 0 0 0 0 3 3 0 0 4 11 32 53

NNW 0 0 1 4 ] 4 0 1 5 7 1 28

Tot 0 0 5 20 65 75 80 65 116 65 74 565
Hours of Calm . . . . . . . 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 565
Hours of Missing Data . . . 49

Hours in Period . . . . . . 8760



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class C Slightly Unstable based on Lapse Rate

Elevations:: Winds 150ft Stability 150ft

Wind Wind Speed Range (m/s)
Direction 0.5- 1.1- 1.6- 2.3 3.1- 4.1- 5.1- 6.1- 8.1- =10.00

Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0 Total

N 0 0 0 1 2 3 3 4 4 2 0 19

NNE 0 0 1 2 5 5 4 6 2 2 0 27

NE 0 0 0 1 8 6 3 6 7 2 0 33

ENE 0 0 0 3 6 6 6 1 5 0 1 28

E 0 1 0 1 6 6 13 7 3 0 0 37

ESE 0 0 0 0 0 4 1 1 0 0 0 6

SE 0 0 0 0 4 0 4 2 0 0 0 10

SSE 0 0 1 1 1 2 1 2 5 7 1 21

S 0 0 0 0 1 6 4 2 1 2 2 18

SSW 0 0 0 0 4 5 4 0 3 0 0 16

SW 0 0 0 0 4 2 3 2 4 3 0 18

WSW 0 0 0 0 1 2 4 3 4 5 3 22

W 0 0 0 1 1 1 4 3 6 4 0 20

WNW 0 0 0 0 0 3 4 6 7 9 27 56

NW 0 0 0 1 3 1 1 1 0 3 18 28

NNW 0 0 0 3 2 1 2 1 4 6 4 23

Tot 0 I 2 14 48 53 61 47 55 45 56 382
HaiE GFEaIN . v w o 4 o o 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 382
Hours of Missing Data . . . 49

Hours in Period . . . . . . 8760



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class D Neutral based on Lapse Rate

Elevations:: Winds 150ft Stability 150ft

Wind Wind Speed Range (m/s)
Direction 0.5- 1.1- 1.6- 2.1- 3.1- 4.1- 5.1- 6.1- 8.1- =>10.00

Sector  <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0 Total

N 0 0 8 g 6 15 5 4 5 3 2 57

NNE 0 1 6 12 10 11 8 5 3 4 0 60

NE 0 1 11 15 22 13 11 6 6 2 1 88

ENE 0 2 B 6 27 30 Z 2 6 2 0 86

E 0 1 2 10 33 35 39 27 21 0 0 168

ESE 0 1 4 6 21 20 24 14 8 0 0 98

SE 0 1 2 3 32 40 33 17 13 2 0 143

SSE 0 0 0 3 16 22 31 32 82 57 30 273

S 0 0 1 9 21 17 42 47 68 35 33 273

SSW 0 1 6 4 14 19 28 20 16 7 2 117

SW 0 1 2 4 11 26 35 49 46 17 3 194

WSW 0 1 1 2 10 21 39 52 112 77 103 418

W 0 3 2 4 12 10 31 47 94 117 142 462

WNW 0 1 4 5 10 19 14 27 60 58 121 319

NW 0 3 7 5 14 6 11 9 32 32 79 198

NNW 0 2 6 11 15 16 18 15 16 4 8 111

Tot 0 19 66 108 274 320 376 373 588 417 524 3065
Houps:of Caim 3 v w2 o = 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 3065
Hours of Missing Data . . . 49

Hours in Period . . . . . . 8760



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class E Slightly Stable based on Lapse Rate
Elevations:: Winds 150ft Stability 150ft
Wind Wind Speed Range (m/s)

Direction 0.5- 1.1- 1.6- 2.1- 3.1- 4.1- 5.1- 6.1- 8.1-
Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0

N 0 0 L 5 5 3 0 2 3 2

NNE 0 & 4 3 4 1 9 2 2 2

NE 0 o 4 6 10 4 2 0 0 1

ENE 0 5 2 10 21 11 14 1 2 0

E 0 2 6 15 29 34 30 24 8 0

ESE 0 0 9 9 14 23 16 13 2 0

SE 0 0 0 3 13 27 22 12 2 0

SSE 0 0 3 4 14 12 33 34 38 20

S 1 0 3 4 10 25 31 55 106 59

SSW 0 2 3 4 10 15 33 68 89 13

SW 0 2 0 5 20 21 87 79 65 18

WSW 0 3 5 4 20 22 35 55 77 20

W 0 1 b L 17 22 36 46 50 15

WNW 0 1 2 4 26 22 19 20 61 42

NW 0 2 4 4 14 5 9 5 17 12

NNW 0 4 4 7 7 2 8 7 6 1

Tot 1 33 58 92 234 249 384 423 528 205
Hours of ‘Calm « « + s 5 & 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 2265
Hours of Missing Data . . . 49

Hours in Period . . . . . . 8760

>10.00

15

10

58

Total

25

35

32

66

148

86

79

165

305

237

298

246

203

212

82

46

2265



Joint Frequency Distribution

Site:: Ginna Primary

Period:: Months Jan - Dec for years 2019 - 2019

Stability Class F Moderately Stable

Elevations:: Winds 150ft

Wind Wind Speed Range (m/s)
Direction 0.5: 1.1- 1.6- 2.1
Sector <0.50 1.0 1.5 2.0 3.0

N 0 1 3 3 5

NNE 0 0 1 0 1

NE 0 2 1 2 5

ENE 0 2 4 0 9

E 0 7 4 4 24

ESE ] 1 4 3 3

SE 0 2 2 3 7

SSE 0 2 2 0 4

S 0 1 1 0 6

SSW 0 3 0 3 2

SW 0 2 5 2 2

WSW 0 1 0 3 3

W 1 1 1 2 11

WNW 0 2 2 3 11

NW 0 2 4 - 6

NNW 0 1 2 6 5

Tot 2 30 36 38 104
Hodps of ‘Gal = 5 & = = wou 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 731
Hours of Missing Data . . . 49

Hours in Period . . . . . . 8760

Stability 150ft

based on Lapse Rate

3.1-
4.0

12

20

12

11

26

20

13

11

149

4.1-
5.0

12

49

29

16

155

5.1-
6.0

12

12

21

29

24

10

124

6.1- 8.1-

8.0 10.0

21

32

87

>10.00

Total

12

15

27

69

37

37

40

58

84

119

80

59

49

22

19

731



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class G Extremely Stable based on Lapse Rate
Elevations:: Winds 150ft Stability 150ft

Wind Wind Speed Range (m/s)

Direction 0.5- 1.1- 1.6- 2.1- 3.1- 4.1- 5.1- 6.1- 8.1-

Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0

N 0 2 1 2 3 0 0 0 0

NNE 0 8 1 4 1 1 0 0 0

NE 0 2 4 1 3 2 1 0 0

ENE 0 0 2 2 6 4 1 0 0

E 0 2 6 4 22 18 11 7 2

ESE 0 4 1 2 19 11 7 3 0

SE 0 1 3 2 13 9 12 0 0

SSE 0 4 2 4 9 14 9 3 2

S 0 4 4 1 7 9 13 7 2

SSW 0 2 3 1 4 6 8 8 9

SW 0 1 3 6 7 16 17 13 1

WSW 0 4 4 4 19 20 27 4 0

W 0 3 8 6 15 17 20 6 0

WNW 0 0 0 7 8 6 1 1 0

NW 0 3 5 2 0 5 1 0 1

NNW 0 3 2 2 p 1 0 0 0

Tot 0 38 49 50 138 139 128 52 17
Hours:of €alm + & ». ¢ 55 & 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 614
Hours of Missing Data . . . 49

Hours in Period . . . . . . 8760

>10.00

Total
0 8
0 12
0 13
1 16
0 72
0 47
0 40
0 45
0 47
0 41
0 64
0 82
0 75
0 23
0 19
0 10
1 614



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
A11 Stabilities
Elevations:: Winds 250ft Stability 250ft
Wind Wind Speed Range (m/s)

Direction 0.5- 1.1- 1.6- 2.1- 3.1- 4.1- 5.1- 6.1- 8.1-
Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0

N 0 7 18 27 33 24 12 12 26 19

NNE 0 5 13 17 46 29 21 12 28 24

NE 0 9 19 34 64 68 50 37 60 48

ENE 2 9 24 39 110 103 113 61 56 33

E 1 6 17 35 91 61 101 100 86 5

ESE 2 7 11 18 48 40 50 57 56 8

SE 0 3 7 9 31 48 77 68 92 25

SSE 0 3 5 7 19 38 45 64 168 153

3 1 1 2 8 38 37 50 74 156 129

SSu 0 8 8 10 29 30 46 69 147 125

SW 0 3 6 16 26 46 69 137 280 92

WSW 0 6 10 12 35 41 87 138 277 152

W 0 4 10 9 44 68 68 114 195 125

WNW 0 7 7 10 58 78 66 72 173 176

NW 0 6 8 24 51 50 42 29 87 84

NNW 0 5 11 20 59 34 32 26 33 27

Tot 6 89 176 295 782 795 929 1070 1920 1225
Hours:of “Calm + & 5 % & & 3 5
Hours of Variable Direction 0
Hours of Valid Data . . . . 8700
Hours of Missing Data . . . 60

Hours in Period . . . . . . 8760

>10.00

11

58

26

139

94

20

17

154

258

383

208

26

1408

Total

189

204

447

576

503

257

365

641

590

492

692

912

895

1030

589

273

8695



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class A Extremely Unstable based on Lapse Rate
Elevations:: Winds 250ft Stability 250ft
Wind Wind Speed Range (m/s)

Direction 0.5- L 1.6- 2.1- 3.1= 4.1- 5.1- 6.1- 8.1-
Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0

N 0 0 0 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0 0 0 2
NE 0 0 0 0 0 0 4 5 9 12
ENE 0 0 0 0 0 4 11 8 9 12
E 0 0 0 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 1 1 1 0
SSE 0 0 0 0 0 0 1 0 0 0
S 0 0 0 0 0 0 0 0 0 0
SSW 0 0 0 0 0 0 0 0 0 0
SW 0 0 0 0 0 0 0 0 0 0
WSW 0 0 0 0 0 0 0 0 0 0
W 0 0 0 0 0 0 0 0 0 0
WNW 0 0 0 0 2 4 3 7 17 10
NW 0 0 0 0 3 12 11 8 11 7
NNW 0 0 0 0 2 2 1 0 0 1
Tot 0 0 0 0 ¥ 22 32 29 47 44

Hotrs:of Call « « & v 2w o 0

Hours of Variable Direction 0

Hours of Valid Data . . . . 260

Hours of Missing Data . . . 60

Hours in Period . . . . . . 8760

>10.00

30

13

20

79

Total

60

57

48

72

11

260



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class B Moderately Unstable based on Lapse Rate

Elevations:: Winds 250ft Stability 250ft

Wind Wind Speed Range (m/s)
Direction 0:5- 1.1- 1.6- 2.1- IR E 4.1- 5.1+ 6.1- 8.1- >10.00

Sector <0.50 1.0 15 2.0 3.0 4.0 5.0 6.0 8.0 10.0 Total

N 0 0 0 0 0 1 0 0 0 3 0 4

NNE 0 0 0 0 0 0 0 0 0 0 1 1

NE 0 0 0 0 0 0 4 5 2 6 17 34

ENE 0 0 0 0 0 2 4 4 10 5 3 28

E 0 0 0 0 0 0 0 0 0 0 0 0

ESE 0 0 0 0 0 0 0 0 0 0 0 0

SE 0 0 0 0 0 0 0 0 0 0 0 0

SSE 0 0 0 0 0 0 1 0 0 0 0 1

S 0 0 0 0 0 0 1 1 0 0 0 2

SSW 0 0 0 0 0 0 1 0 0 0 0 1

SW 0 0 0 0 0 1 0 1 1 0 0 3

WSW 0 0 0 0 0 0 0 0 0 0 0 0

W 0 0 0 0 0 0 0 1 1 0 0 2

WNW 0 0 0 0 0 1 5 1 5 3 6 21

NW 0 0 0 0 3 2 1 1 6 1 10 24

NNW 0 0 0 0 3 5 0 0 0 1 1 10

Tot 0 0 0 0 6 12 17 14 25 19 38 131
Hours of Calm . . . . . . . 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 131
Hours of Missing Data . . . 60

Hours in Period . . . . . . 8760



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class C Slightly Unstable based on Lapse Rate
Elevations:: Winds 250ft Stability 250ft
Wind Wind Speed Range (m/s)

Direction 0.5- 1.1- 1.6- 2.1- 3.1-
Sector <0.50 1.0 1.5 2.0 3.0 4.0

N 0 0 0 0 2 0

NNE 0 0 0 0 0 3

NE 0 0 0 0 2 F:

ENE 0 0 0 1 3 4

E 0 0 0 0 0 0

ESE 0 0 0 0 0 0

SE 0 0 0 0 0 0

SSE 0 0 0 0 0 4

S 0 0 0 0 0 2

SSW 0 0 0 0 0 1

SW 0 0 0 0 0 1

WSW 0 0 0 0 0 1

W 0 0 0 0 0 0

WNW 0 0 0 0 il 3

NW 0 0 0 0 2 4

NNW 0 0 0 0 3 5

Tot 0 0 0 3 & 13 35
Hoursof:Calm:., « » 3 5 & & 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 320
Hours of Missing Data . . . 60

Hours in Period . . . . . . 8760

4.1-
5.0

57

51-
6.0

44

6.1-
8.0

68

8.1-
10.0

11

57

>10.00

14

21

45

Total

20

39

65

20

12

47

51

18

320



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class D Neutral based on Lapse Rate
Elevations:: Winds 250ft Stability 250ft
Wind Wind Speed Range (m/s)

Direction 0.5- IS 1.6- 2.1- 3.1- 4.1- 5.d- 6.1 8.1-
Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0

N 0 0 7 13 15 16 10 10 22 9

NNE 0 0 8 11 22 18 12 6 21 12

NE 0 1 10 20 33 38 25 15 36 19

ENE 0 0 3 12 45 48 40 23 17 6

E 0 1 0 10 19 20 44 53 62 4

ESE 0 2 3 0 15 15 17 19 19 6

SE 0 0 0 4 19 18 39 37 35 14

SSE 0 0 1 3 5 11 18 26 64 72

S 1 0 1 5 26 19 24 27 50 20

SSW 0 1 2 & 18 13 15 26 31 4

SW 0 1 1 b 13 18 34 46 72 33

WSW 0 1 1 1 9 11 33 49 113 108

W 0 1 1 3 8 7 13 39 93 84

WNW 0 1 1 3 11 15 19 25 64 78

NW 0 1 3 9 12 8 13 8 48 42

NNW 0 1 2 7 21 10 24 20 20 17

Tot 1 11 44 110 288 285 380 429 767 528
Hours of Calm . . . . . . . 0
Hours of Variable Direction 0
Hours of Valid Data . . . . 3740
Hours of Missing Data . . . 60

Hours in Period . . . . . . 8760

=10.00

76

34

139

230

225

141

20

897

Total

108

112

200

202

213

96

170

276

207

113

230

465

479

442

285

142

3740



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class E Slightly Stable based on Lapse Rate

Elevations:: Winds 250ft Stability 250ft

Wind Wind Speed Range (m/s)
Direction 0.5- 1.1+ 1.6- 2.l 3.1- 4.1- 5. 1z 6.1- 8.1- >10.00

Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0 Total

N 0 2 5 7 8 3 1 1 1 2 2 32

NNE 0 4 2 1 16 5 ] 1 3 3 0 40

NE 0 3 6 B 15 12 6 4 2 g 4 60

ENE 0 2 11 15 44 25 19 13 4 1 0 134

E 0 1 8 13 36 16 35 33 16 1 0 159

ESE 0 2 5 7 11 10 14 17 23 1 0 90

SE 0 0 5 1 4 17 20 13 33 6 1 100

SSE 0 1 2 2 9 3 10 26 70 54 59 246

S 0 1 0 0 5 8 9 34 79 83 57 276

SSW 0 5 4 2 6 7 17 28 76 71 13 229

SW 0 0 4 5 8 18 17 56 133 48 10 299

WSW 0 1 4 4 15 17 16 45 113 43 15 273

W 0 2 4 3 16 28 24 40 60 35 27 239

WNW 0 4 2 1 25 33 20 24 55 58 101 323

NW 0 2 5 6 14 18 10 6 13 19 10 103

NNW 0 2 4 5 13 6 6 4 8 3 0 51

Tot 0 32 71 77 245 236 229 345 689 431 299 2654
Hotirs:of €aTm = « o o v % w 1
Hours of Variable Direction 0
Hours of Valid Data . . . . 2655
Hours of Missing Data . . . 60

Hours in Period . . . . . . 8760



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class F Moderately Stable based on Lapse Rate

Elevations:: Winds 250ft Stability 250ft

Wind Wind Speed Range (m/s)
Direction 0.5- 1.1- 1.6- 2.0 3.1- 4.1- 5.1- 6.1 8.1- >10.00

Sector <0.50 1.0 1.5 2.0 3.0 4.0 5.0 6.0 8.0 10.0 Total

N 0 0 4 4 5 2 1 1 0 2 0 19

NNE 0 1 1 3 4 2 ! i 1 1 1 16

NE 0 2 2 7 11 8 7 0 1 0 1 39

ENE 0 5 6 6 8 14 10 4 4 0 1 58

E 1 3 5 8 23 14 15 5 6 0 0 80

ESE 0 2 2 4 12 8 9 10 10 1 0 58

SE 0 2 0 2 3 6 5 8 13 4 0 43

SSE 0 1 2 1 3 4 2 5 19 16 2 55

S 0 0 0 1 2 6 4 6 13 19 1 52

SSW 0 1 0 3 5 3 6 4 25 35 3 85

SW 0 2 1 4 2 4 11 17 50 8 0 99

WSW 0 0 2 3 2 5 22 34 43 0 0 111

W 0 1 3 2 8 16 16 21 28 3 1 99

WNW 0 1 0 3 10 18 13 5 15 16 25 106

NW 0 1 0 5 8 0 4 2 0 2 1 23

NNW 0 1 2 6 14 5 1 0 0 1 0 30

Tot 1 23 30 62 120 115 127 123 228 108 36 973
Hours of 'Calm = w & v % w0 3
Hours of Variable Direction 0
Hours of Valid Data . . . . 976
Hours of Missing Data . . . 60

Hours in Period . . . . . . 8760



Joint Frequency Distribution
Site:: Ginna Primary
Period:: Months Jan - Dec for years 2019 - 2019
Stability Class G Extremely Stable  based on Lapse Rate
Elevations:: Winds 250ft Stability 250ft
Wind Wind Speed Range (m/s)

Direction 0.5- 1.1- 1.6- 2.1- 3.1- 4.1- LBl
Sector <0.50 1.0 1.8 2.0 3.0 4.0 5.0 6.0

N 0 5 2 3 3 2 0 0

NNE 0 0 2 2 B | 0 0

NE 0 3 1 2 3 3 1 2

ENE 2 2 4 5 10 6 1 1

E 0 1 4 4 13 11 7 6

ESE 2 1 1 7 10 7 8 11

SE 0 1 2 2 5 7 11 6

SSE 0 1 0 1 2 6 9 6

S 0 0 1 2 5 2 8 5

SSW 0 1 2 1 3 6 3 9

SW 0 0 0 2 3 4 5 12

WSW 0 4 3 4 9 7 14 9

W 0 0 2 1 12 17 14 12

WNW 0 1 4 3 9 4 4 6

NW 0 2 0 4 9 6 2 0

NNW 0 1 3 2 3 1 0 1

Tot 4 23 31 45 103 90 a7 86
Hours of Calm . . . . . . . 1
Hours of Variable Direction 0
Hours of Valid Data . . . . 618
Hours of Missing Data . . . 60

Hours in Period . . . . . . 8760

6.1-
8.0

10

12

15

24

10

96

8.1-
10.0

38

>10.00

14

Total

15

15

32

47

51

42

41

57

53

57

69

43

31

11

617
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OFFSITE DOSE CALCULATION MANUAL (ODCM)
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OPERABILITY and SURVEILLANCE REQUIREMENTS

The OPERABILITY requirements in this manual follow the same LCO applicabilities as
the Improved Technical Specifications with the exception of:

a. LCO 3.0.3 which relates to the failure to meet a Required Action and the
associated plant shutdown actions;

b. LCO 3.0.4 which relates to changing MODES with inoperable equipment; and

C. LCO 3.0.6 which deals solely with ITS LCOs on support/supported system
inoperabilities.

The failure to meet any Required Action for which no additional ACTIONS are provided
shall result in continued efforts to meet the specified Required Action. A plant shutdown
to exit the MODE of Applicability is not required unless directed by plant management.
This does not endorse the practice of failing to meet specified Required Actions.

The SURVEILLANCE REQUIREMENTS in this manual follow the same SR
applicabilities as the Improved Technical Specifications with the exception of:

a. SR 3.0.4 which relates to changing MODES with incomplete surveillances.
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2.0 DEFINITIONS

2.1

2.2

2.3

2.4

2.5

The defined terms of this section appear in capitalized type and are applicable
throughout these controls. Terms used in these controls and not defined herein
have the same definition as listed in the Technical Specifications and/or the
Technical Requirements Manual. If a conflict in definition exists, the definition in
the Technical Specifications takes precedence.

ACTION

ACTION shall be that part of a Control that prescribes required actions to be
taken under designated conditions, within specified completion times.

CHANNEL CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the
channel such that it responds within the required range and accuracy to known
values of input. The CHANNEL CALIBRATION shall encompass the entire
channel including the sensors and alarm, interlock display, and/or trip functions
and may be performed by any series of sequential, overlapping, or total channel
steps such that the entire channel is calibrated.

CHANNEL CHECK

A CHANNEL CHECK shall be the qualitative assessment of channel behavior
during operation by observation. This determination shall include, where
possible, comparison of the channel indication and/or status with other
indications and/or status derived from independent instrument channels
measuring the same parameter.

DOSE EQUIVALENT I-131

DOSE EQUIVALENT 1-131 shall be that concentration of 1-131 (microCurie/gram)
which alone would produce the same thyroid dose as the quantity and isotopic
mixture of 1-131, 1-132, 1-133, 1-134, and 1-135 actually present. The thyroid dose
conversion factors used for this calculation shall be those listed in ICRP 30,
Supplement to Part 1, Pages 192-212, table entitled, "Committed Dose
Equivalent in Target Organs or Tissues per Intake of Unit Activity" (Reference
10).

FREQUENCY NOTATION

The FREQUENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined as follows:
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NOTATION FREQUENCY

S At least once per 12 hours

D At least once per 24 hours
W At least once per 7 days

M At least once per 31 days

Q At least once per 92 days

SA At least once per 184 days

R At least once per 18 months
S/U Prior to each reactor startup
N/A Not applicable

P Completed prior to each release
6Y At least once per 6 years
FUNCTIONAL TEST

A FUNCTIONAL TEST shall be the injection of a simulated signal into the
channel as close to the sensor as practicable to verify OPERABILITY of alarm,
interlock display and/or trip functions. The FUNCTIONAL TEST shall include
adjustments, as necessary, of the alarm, interlock display and/or Trip Setpoints
such that the setpoints are within the required range and accuracy.

LOWER LIMIT OF DETECTION

The LOWER LIMIT OF DETECTION (LLD) is the smallest concentration of
radioactive material in a sample that will yield a net count above system
background that will be detected with 95% probability with only 5% probability of
falsely concluding that a blank observation represents a "real" signal. The LLD is
defined as a priori (before the fact) limit representing the capability of a
measurement system and not as a posteriori (after the fact) limit for a particular
measurement, the minimum detectable activity (MDA).

MEMBER(S) OF THE PUBLIC

MEMBER(S) OF THE PUBLIC shall include all persons who are not
occupationally associated with the plant. This category does not include
employees of the licensee, its contractors, or vendors. Also excluded from this
category are persons who enter the site to service equipment or to make
deliveries. This category does include persons who use portions of the site for
recreational, occupational, or other purposes not associated with the plant.

OFFSITE DOSE CALCULATION MANUAL

The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the
methodology and parameters used in the calculation of offsite doses resulting
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from radioactive gaseous and liquid effluents, in the calculation of gaseous and
liquid effluent monitoring Alarm/Trip Setpoints, and in the conduct