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April 28, 2016
U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555
Limerick Generating Station, Unit 1 and 2

Renewed Facility Operating License Nos. NPF-39 and NPF-85
NRC Docket Nos. 50-352 and 50-353 and 07200065

Subject: Annual Radioactive Effluent Release Report No. 41

In accordance with Section 6.9.1.8 of the Limerick Generating Station (LGS) Technical
Specifications (TS) and Section 6.2 of the Offsite Dose Calculation Manual (ODCM),
Attachment 1 is the Annual Radioactive Effluent Release Report No. 41, 2015 Limerick
Generating Station.

During 2015 the ODCM was revised. Therefore, in accordance with Section 6.14.1.c of
the LGS TS, Attachment 2 is the entire Limerick Generating Station Units 1 and 2 Offsite
Dose Calculation Manual.

Limerick has reviewed the Dosimeter of Legal Record (DLR) data from the ISFSI
modules currently loaded. During the period of January 1, 2015 to December 31, 2015,
there were no liquid or gaseous effluent releases from the ISFSI at Limerick.

There are no commitments contained in this letter.

If you have any questions or require additional information, please contact Aaron Briggs
at 610-718-2701.

Respectfully,
\f

Richard W. Libra

Vice President-Limerick Generating Station
Exelon Generation Company, LLC
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1.

2.

LIMERICK GENERATING STATION —UNITS 1 & 2

Introduction

EXELON GENERATION COMPANY, LLC

In accordance with the reporting requirements of Technical Specification 6.9.1.8 applicable during
the reporting period, this report summarizes the effluent release data for Limerick Generating
Station Units 1 and 2 for the period January 1, 2015 through December 31, 2015. This submittal
complies with the format described 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.

Meteorological data was reported in the format specified in Regulatory Guide 1.23, Revision 1,
"Meteorological Monitoring Programs for Nuclear Power Plants".

All vendor results were received and included in the report calculations. Therefore, the 2015 report

is complete.

Supplemental Information

Page 1

A. Regulatory Limits
Limit Units Receptor ODCM and 10 CFR 50, Appendix
| Design Objective Limits
1. Noble Gases:
a. <500 mrem/Yr Total Body ODCM Control 3.2.2.1.a
<3000 mrem/Yr Skin
b. <10 mRad Air Gamma Quarterly air dose limits
<20 mRad Air Beta ODCM Control 3.2.2.2.a
C. <20 mRad Air Gamma Yearly air dose limits
<40 mRad Air Beta ODCM Control 3.2.2.2.b
d. <10 mrem Total Body 10 CFR 50, Appendix I, Section
(Gamma) 11.B.2(b) (limits listed here are
<30 mrem Skin (Beta) based on two unit operation)
2. lodines, Tritium, Particulates with Half Life > 8 days:
a. <1500 mrem/Yr Any Organ ODCM Control 3.2.2.1.b
b. <15 mrem Any Organ Quarterly dose limits
ODCM Control 3.2.2.3.a
C. <30 mrem Any Organ Yearly dose limits
ODCM Control 3.2.2.3.b
3. Liquid Effluents
a. 10 times the concentration limits in 10 CFR 20, ODCM Control 3.2.1.1
Appendix B, Table 2 Col. 2
b. <3 mrem Total Body Quarterly dose limits
<10 mrem Any Organ ODCM Control 3.2.1.2.a
C. <6 mrem Total Body Yearly dose limits
<20 mrem Any Organ ODCM Control 3.2.1.2.b
4. 40 CFR 190, 10 CFR 72.104
<25 mrem Total Body or Organ  Yearly dose limits
<75 mrem Thyroid ODCM Control 3.2.3
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LIMERICK GENERATING STATION —UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

Effluent Concentration Limits

Gaseous dose rates rather than effluent concentrations are used to calculate permissible release rates for
gaseous releases. The maximum permissible dose rates for gaseous releases are defined in Offsite Dose
Calculation Manual (ODCM) Controls 3.2.2.1.a and 3.2.2.1.b as 500 mrem/yr (Total Body), 3000 mrem/yr
(Skin), and 1500 mrem/yr (Organ).

The Effluent Concentration Limit (ECL) specified in 10 CFR 20, Appendix B, Table 2, Column 2 for
identified nuclides, were used to calculate permissible release rates and concentrations for liquid
release per the Limerick ODCM Control 3.2.1.1. The total activity concentration for all dissolved or
entrained gases was limited to < 2E-04 uCi/ml.

Average Energy (g)

The Limerick ODCM limits the instantaneous dose equivalent rates due to the release of noble gases to
less than or equal to 500 mrem/year to the total body and less than or equal to 3000 mrem/year to the
skin. The average beta and gamma energies (E) of the radionuclide mixture in releases of fission and
activation gases as described 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,” may be used to calculate doses in lieu of more
sophisticated software. The Limerick radioactive effluent program employs the methodologies presented
in U.S. NRC Regulatory Guide 1.109 "Calculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR Part 50, Appendix |," Revision
1, October 1977 and NUREG-0133, "Preparation of Radiological Effluent Technical Specifications for
Nuclear Power Plants, October 1978. Therefore, average energies are not applicable to Limerick.

Measurements and Approximations of Total Radioactivity

1. Fission and Activation Gases

The method used for Gamma Isotopic Analysis is the Canberra Gamma Spectroscopy System with
a gas Marinelli beaker. Airborne effluent gaseous activity was continuously monitored and recorded
in accordance with ODCM Table 4.2-2. Additional vent grab samples were taken from the North
Stack, Unit 1 South Stack and Unit 2 South Stack and analyzed at least monthly to determine the
isotopic mixture of noble gas activity released for the month. The data from the noble gas radiation
monitors were analyzed to report net noble gas effluent activity. When no activity was found in the
grab isotopic analysis, the isotopic mixture was assumed to be that evaluated in the UFSAR
(Section 11.5, Table 11.5-4). If activity was found in the grab isotopic analysis, the isotopic mixture
for the Noble Gas Monitor was determined from that isotopic mixture.

Each month a monitor background was determined at the time of the noble gas grab sample and
used to determine net radiation monitor activity. When no isotopic activity was identified in the grab
noble gas sample, the noble gas radiation monitor 15-minute average data for one-hour prior to and
one-hour post noble gas grab sampling were used to determine monitor background for the month.
The mean plus two standard deviations was used as background for each Noble Gas Monitor.
When activity was identified the background determination was made from the last month that no
activity was found.

2. Particulates and lodines

The method used for Gamma Isotopic Analysis is the Canberra Gamma Spectroscopy System with
a particulate filter (47 mm) or charcoal cartridge, respectively. Particulate and iodine activity was
continuously sampled and analyzed in accordance with ODCM Table 4.2-2. Charcoal and
particulate samples are taken from the North Stack, Unit 1 South Stack, Unit 2 South Stack and

the Hot Maintenance Shop exhausts and analyzed at least weekly to determine the total activity
released from the plant based on the highest vent flow rates recorded for the sampling period.
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Carbon-14 in gaseous effluents

Gaseous releases of Carbon-14 were estimated based upon a study by EPRI (EPRI 1021106,
Estimation of Carbon-14 in Nuclear Power Plant Gaseous Effluents). The principal production
reaction leading to the release of C-14 during plant operation is the O-17(n,a) C-14 nuclear
reaction in reactor coolant. Carbon-14 is also produced by neutron activation of N-14 in the BWR
drywell and dissolved nitrogen in the reactor coolant, however these sources are a small fraction
of that produced by the O-17(n,a) C-14 reaction and can be neglected since reactor coolant
normally contains less than 0.1 ppm by weight nitrogen and the neutron flux in the

drywell is low. Most of the C-14, produced in a BWR is released in a gaseous form by the off-gas
system, primarily in the form of CO,

An Exelon fleet-wide spreadsheet was developed using the production factors from the EPRI
report. The spreadsheet requires site specific inputs of total reactor power ratings (7030) MWth
and Equivalent Full Power Operation (350) days. Using this method, total C-14 production was
estimated at 34.03 Curies (Ci). Ninety-five percent or 32.33 Ci was in the form of *CO ,which was
the chemical form necessary to be incorporated in the dose pathways of vegetation, meat and milk.
Only inhalation pathway uses the full C-14 production value in estimating dose.

To simplify the dose calculations for C-14, the total production value was used in calculating dose
via the offsite effluent pathways. Using the total production C-14 production value, results

in a conservative five percent overestimation of dose via the vegetation, meat and milk pathways. In
addition, releases of C-14 were assumed to occur only through the North Vent, which is common to
both units. The North Vent has the most conservative X/Q factors for calculating dose.

Liquid Effluents

Each batch of liquid effluent was sampled and analyzed for gamma isotopic activity in accordance
with ODCM Table 4.2-1 prior to release. The total activity of each released batch was determined
by multiplying each nuclide's concentration by the total volume discharged and then summing. The
total activity released during a quarter was then determined by summing the activity content of all
batch releases discharged during the quarter.

Tritium in Liquid and Gaseous Effluents

Liquid effluents are analyzed for tritium using a Liquid Scintillation Counter.

Gaseous effluents are analyzed for tritium by passing air from stack effluents through two
bubblers in series. An aliquot of the water from each bubbler was analyzed using a Liquid
Scintillation Counter.

The monthly liquid radwaste composite was analyzed for tritium using a Liquid Scintillation
Counter.

Composite Samples and Lower Limit of Detection (LLD)

Particulate air samples were composited monthly and analyzed for gross alpha, Sr-89, Sr-90, and
Ni-63. Liquid radwaste samples were composited monthly and quarterly and analyzed for gross
alpha (monthly) and Fe-55, Sr-89 and Sr-90 (quarterly). These composites were submitted to an
offsite vendor laboratory for analysis.

The ODCM required lower limit of detection for airborne and liquid releases as follows:

Airborne: LLD

Gross Alpha, Sr-89, Sr-90 1E-11 uCilcc
H-3 1E-06 uCil/cc
1-131 1E-12 uCilcc
Principal Gamma Emitters (Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, 1E-11 uCi/ce
1-131, Cs-134, Cs-137,Ce-141, Ce-144)

Noble Gas (Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, Xe-135m, Xe-138) 1E-04 uCi/cc
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2

LICENSEE: EXELON GENERATION COMPANY, LLC

Liquid: LLD
Principal Gamma Emitters (Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, ) .
Cs-134, Cs-137, Ce-141, Ce-144) SE-07 uCi/mi
1-131 1E-06 uCi/ml
Entrained Gases (Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, Xe-135m, 1E-05 uCi/ml
Xe-138) oo ubliim
H-3 1E-05 uCi/ml
Gross Alpha 1E-07 uCi/ml
Sr-89, Sr-90 5E-08 uCi/ml
Fe-55 1E-06 uCi/ml

7. Estimated Total Error Present

Procedure CY-AA-170-2100, Estimated Errors of Effluent Measurements, provides the methodology
to obtain an overall estimate of the error associated with radioactive effluents. The sum of errors

E. Batch Releases

Liquid Qtrl Qtr 2 Qtr 3 Qtr4 Total

Number of Batch Releases 0.00E+00 | 2.20E+01| 0.00E+00| 1.00E+00| 2.30E+01

Total time period for batch releases (min) 0.00E+00 | 2.42E+03| 0.00E+00| 2.00E+02| 2.62E+03

Maximum time period for batch release (min) | 0.00E+00 | 1.25E+02| 0.00E+00| 2.00E+02| 2.00E+02

Average time period for batch release (min) 0.00E+00 | 1.10E+02| 0.00E+00| 2.00E+02| 1.14E+02

Minimum time period for batch release (min) | 0.00E+00 | 1.00E+02| 0.00E+00| 2.00E+02| 1.00E+02

Average stream flow (Schuylkill River)

during periods of release of effluents into a 0.00E+00 | 2.47E+07 | 0.00E+00 | 1.02E+04 | 2.28E+07

flowing stream (LPM)

Average Blowdown Flowrate (LPM) 0.00E+00 | 2.29E+04| 0.00E+00| 1.89E+04 | 2.26E+04

Gaseous Qtrl Qtr 2 Qtr 3 Qtr4 Total

Number of Batch Releases 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00

Total time period for batch releases (min) 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00

Maximum time period for batch release (min) | 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00

Average time period for batch release (min) 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00

Minimum time period for batch release (min) | 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00

F. Abnormal Releases

1. Liquid Qtr 1 Qtr 2 Qtr 3 Qtr 4 Total
Number of Releases 0.00E+00| 0.00E+00 | 0.00E+00 | 1.00E+00 1.00E+00
Total Activity Released (Ci) | 0.00E+00| 0.00E+00 | 0.00E+00 | 1.09E-04 1.09E-04

2. Gaseous Qtr1 Qtr2 Qtr3 Qtr 4 Total
Number of Releases 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00
Total Activity Released (Ci) | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00

used in this report was documented in IR 138895-02.

o Tritiated water identified in the Unit 1 Underground Normal Waste Holding Tank was released via
the Hold Pond. The concentrations released represent a small fraction of the Total Body and
Organ Dose limits, 1.09E-05% and 3.28E-06% respectively, and is included in the Appendix A
Table 2A summary. The event was documented in IR 2589026.
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LIMERICK GENERATING STATION —UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

Spills
No Spills in 2015.

ERRATA

The total values and respective percent of ODCM limit listed in Appendix A, Table 2A Fission and Activation
Products Excluding Tritium, Gasses, & Alpha for whole body and organ dose were misreported in the 2014
ARERR. These data were not updated from the 2013 ARERR. The corrected whole body dose for 2014
from fission and activation products is 4.93E-04 mrem and the corrected organ dose for 2014 from fission
and activation products is 5.59E-04 mrem. This represents 8.21E-03% of the whole body dose limit and
2.79E-03% of the organ dose limit. (IR 02653815)

The affected, corrected pages, in their entirety, are included in Appendix D.

Revisions to the ODCM

Revision 28 of the ODCM was issued in March 2015. The summary of changes is included in Appendix E.
The ODCM Revision 28 is being submitted, in its entirety, along with this Annual Report.

Radioactive Effluent Monitoring Instrumentation Out of Service for More Than 30 Days

One piece of radioactive effluent monitoring instrumentation was out of service for more than 30 days in
2015. The B RHRSW (Residual Heat Removal Service Water) radiation monitor was unavailable from
10/21/14 — 1/10/15. Parts availability delayed the restoration of the instrument. During this period
compensatory samples were collected and analyzed to meet the requirements of the ODCM. (IR 2398865)

Independent Spent Fuel Storage Installation (ISFSI)

An Independent Spent Fuel Storage Installation (ISFSI) was placed in service starting July 21, 2008. In
2015 the dose to the nearest resident from the ISFSI was 0.00 mrem, using environmental dosimeters
from the Radiological Environmental Monitoring Program.

Annual Land Use Census Changes

The 2015 Land Use Survey identified differences in locations for residences, gardens, and meat animals
between 2014 and 2015. New residences in sectors SE and WNW were identified closer to LGS than in
2014. The nearest gardens in 2014 in sectors NE, E, SE, and WNW are no longer in existence. The
gardens identified in sectors NE, E, and SE are farther away than in 2014 and there is no garden present in
the WNW sector. Meat animals (beef, dairy cows, pigs, poultry, etc.) found in sectors NE, ENE, and SSW
are closer to LGS than in 2014. New meat animals were found in sectors SW and NNW in 2015.

Radiological Impact to Man and Compliance to 40 CFR 190 Limits

A

Dose to Members of the Public at or Beyond Site Boundary

Per ODCM Control 6.2, the Annual Radioactive Effluent Release Report shall include an assessment of
the radiation doses to the hypothetically highest exposed MEMBER OF THE PUBLIC from reactor
releases and other nearby uranium fuel cycle sources. The ODCM does not require population doses to
be calculated. For purposes of this calculation the following assumptions were made:

« Long term annual average meteorology X/Q and D/Q and actual gaseous effluent releases were
used.

< Gamma air dose, Beta air dose, Total Body and Skin doses were attributed to noble gas releases.

« Critical organ and age group dose attributed to iodine, particulate, carbon-14 and tritium releases.

< 100 percent occupancy factor was assumed.
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« Dosimetry measurements (minus background levels) obtained from the Radiological Environmental
Monitoring Program for the nearest residence to the Independent Spent Fuel Storage Installation (ISFSI)
was used to determine direct radiation exposure.

« The highest doses from the critical organ and critical age group for each release pathway was
summed and added to the net dosimetry measurement from nearest residence to the ISFSI for
40CFR190 compliance.

Gaseous Releases:

The critical age-organ group was the child-bone. Calculated dose was 1.29E+00 mrem, which represents
4.30E+00 percent of the allowable limits. Carbon-14 represented 99.9% or 1.29E+00 mrem of the total
dose (Table 1).

Liguid Releases:

The critical age-organ was the child-Bone. Calculated total body dose was 2.36E-04 mrem and organ dose was
6.20E-04 mrem.

40 CFR 190 Compliance:

The maximum calculated dose to a real individual would not exceed 2.62E-01 mrem (total body),
1.30E+00 mrem (organ), or 2.62E-01 mrem (thyroid).

All doses calculated were well below all ODCM and 40 CFR Part 190 limits to a real individual.

Table 1 Summary of Gaseous and Liquid Effluent Doses to Members of the Public at the
Highest Dose Receptors and 40CFR190 Compliance
Maximum Individual Applicable Estimated | Age % of Limit Unit
Noble Gas Dose Dose Group | Applicable
Limit
Nearest Residence Gamma Air Dose | 4.30E-03 All 2.15E-02 20 mRad
Nearest Residence Beta Air Dose 2.59E-03 All 6.46E-03 40 mRad
Nearest Residence Total Body 4.07E-03 All 4.07E-02 10 mrem
Nearest Residence Skin 6.73E-03 All 2.24E-02 30 mrem
lodine, Particulate, C-14 &
Tritium
Vegetation Pathway Bone 1.29E+00 | Child 4.30E+00 30 mrem
Liquid
Aqua PA Total Body 2.36E-04 | Child 3.94E-03 6 mrem
LGS Outfall Bone 6.20E-04 | Child 3.10E-03 20 mrem
40 CFR 190 Compliance
Gaseous Effluents
: Liguid |Net Direct % of
Noble |Particulate,| -9 - Total | Applicable | Limit| Unit
Gas lodine, C-14 Effluents | Radiation Limit
& Tritium

Total Body Dose | 4.07E-03 | 2.58E-01 |2.36E-04 | 0.00E+00| 2.62E-01 | 1.05E+00| 25 | mrem
Organ Dose 6.73E-03 | 1.29E+00 |6.20E-04| 0.00E+00| 1.30E+00| 5.19E+00| 25 | mrem
Thyroid Dose 4.07E-03 | 2.58E-01 |2.21E-04| 0.00E+00| 2.62E-01| 3.50E-01 | 75 | mrem
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B. Dose to Members of the Public Inside the Site Boundary

ODCM Control 6.2 also requires that the Annual Effluent Release Report shall include an assessment
of the radiation doses from radioactive liquid and gaseous effluents to members of the public due to
activities inside the Site Boundary during the report period. MEMBER OF THE PUBLIC shall include
all persons not occupationally associated with the plant. This category does not include employees of
the utility or contractors. 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 education, or other purposes not associated with the plant. A MEMBER OF
THE PUBLIC may receive up to 100 mrem in a year (10CFR20.1301). Areas within the site boundary,
where radiation dose of this type could occur include the Limerick Information Center on Longview
Road, Frick's Lock on the south shore of the Schuylkill River, and the railroad track that runs along the
north shore of the Schuylkill River. The radiation doses to Members of the Public have been estimated
using methodology stated in the ODCM. The maximum gaseous dose to members of the public at
these locations is based on the following assumptions:

- Long term annual average meteorology and actual effluent releases for the sectors encompassing
the Railroad Tracks (W), Information Center, and Frick's Lock.

« Dose is from ground plane and inhalation only. No ingestion dose is included.

= The maximum expected occupancy factor is 25% of a working year at all locations.

The maximum calculated dose for activities on site was 3.76E-02 mrem at the Rail Road Tracks in the
West sector (Table 2). All Doses calculated were a small fraction of the 10 CFR 20.1301 limits.

Table 2 Summary of Gaseous Radiation Doses to Members of the Public for Activities on Site

Total BOdy(P)OSG, Organ Dose’
mrem
_ Approx. X/Q D/Q . mre.m
Location | Sector | Distance ~ N lodine lodine Total
s/m”3 1/m"2 e, e,
(meters) Noble Gas |Particulate, | Particulate,
C-14 & H-3| C-14 & H-3
R.R. Tracks W 225 | 2.66E-06 | 2.36E-08 | 6.20E-03 | 5.48E-03 2.59E-02 | 3.76E-02
Info. Center | ESE 884 [ 7.32E-07 | 9.27E-09 | 1.71E-03 | 1.52E-03 7.13E-03 | 1.04E-02
Frick's Lock | WSW | 450 |5.58E-07 [4.78E-09 | 1.30E-03 | 1.15E-03 5.43E-03 | 7.88E-03

(1) The limit for sum of the Total Body Dose and Organ Dose = 100 mrem (ref. 10 CFR 20.1301)
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Appendix A
Effluent and Waste Disposal Summary
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SITE:
LICENSEE:

LIMERICK GENERATING STATION —UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

TABLE 1A GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES PERIOD 2015
A. Fission And Activation ; Uncertainty
Gasses Units Qtrl Qtr 2 Qtr 3 Qtr 4 Total %)

Total Release Ci | 1.70E+00 | 7.46E+01 | 6.14E+00 | 2.12E+00 | 8.46E+01 36.6
é;‘;gadge Release Rate for uCi/sec | 2.19E-01 | 9.49E+00 | 7.73E-01 | 2.67E-01 | 2.68E+00
Dose - Gamma Air Dose mrad 7.73E-05 | 3.73E-03 | 3.88E-04 | 1.10E-04 | 4.30E-03
~Beta Air Dose mrad | 4.75E-05 | 2.25E-03 | 2.26E-04 | 6.59E-05 | 2.59E-03
Percent of ODCM Limit
- Gamma Air Dose % | 7.73E-04 | 3.73E-02 | 3.88E-03 | 1.10E-03 | 2.15E-02
~Beta Air Dose % | 2.38E-04 | 1.13E-02 | 1.13E-03 | 3.30E-04 | 6.48E-03
B. Radiciodines Units | Qtr1 | Qtr2 Qtr 3 Qtr 4 Total U”C%ﬂ/tsimy
Total I-131 Ci <LLD | 141E-06 | <LLD <LLD | 141E-05 20.4
é‘;‘;gadge Release Rate for uCi/sec | <LLD | 1.80E-06 | <LLD <LLD | 4.48E-07
Percent of ODCM Limit % * * * * *
C. Particulates Units | Qtr1 | Qtr2 Qtr 3 Qtr 4 Total Unce(g/t:;imy
Total Release Ci | <LLD 167E-05 | <LLD <LLD | 1.67E-05 22.6
fverage Release Rate for uCijsec| <LLD | 212E-06 | <LLD | <LLD | 5.28E-07
Percent of ODCM Limit % * * * * *
D. Gross Alpha Units | Qtr1 | Qtr2 Qtr 3 Qtr 4 Total U”C%ﬂ/tsimy
Total Release Ci <LLD <LLD <LLD <LLD <LLD 22.6
é;‘:'igadge Release Rate for uCi/sec | <LLD | <LLD <LLD <LLD <LLD
Percent of ODCM Limit % * * * * *
E. Tritium (H-3) Units | Qtr1 Qtr 2 Qtr 3 Qtr 4 Total Unce(g/t:;imy
Total Release Ci | 1.47E+01 | 1.03E+01 | 1.09E+01 | 6.04E+00 | 4.19E+01 15.7
ééﬁgadge Release Rate for uCi/sec | 1.89E+00 | 1.31E+00 | 1.37E+00 | 7.60E-01 | 1.33E+00
Percent of ODCM Limit % * * * * *
F.Carbon-14 Units Qtr 1l Qtr 2 Qtr 3 Qtr 4 Total
Total Release Ci | 6.96E+00 | 9.95E+00 | 1.01E+01 | 7.05E+00 | 3.40E+01
’F’,‘;‘r"i;adge Release Rate for uCi/sec | 8.96E-01 | 1.27E+00 | 1.27E+00 | 8.87E-01 | 1.08E+00
Percent of ODCM Limit % * * * * *
G. lodine 131 & 133, .
Particulate, C-14 & H-3 Units Qtr1l Qtr 2 Qtr 3 Qtr4 Total
Organ Dose mrem | 2.63E-01 | 3.76E-01 | 3.80E-01 | 2.66E-01 | 1.29E+00
Percent of ODCM Limit % | 1.75E+00 | 2.561E+00 | 2.53E+00 | 1.77E+00 | 4.30E+00

* ODCM Limit for combined lodine, Carbon-14, Tritium and particulate only, which is shown in ltem G.
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

TABLE 1B—1 GASEOUS EFFLUENTS—MIXED-LEVEL RELEASE—BATCH MODE PERIOD 2015
Fission And )

Activation Gasses Units Qtrl Qtr 2 Qtr 3 Qtr 4 Total
Ar-41 Ci N/A N/A N/A N/A N/A
Kr-85 Ci N/A N/A N/A N/A N/A
Kr-85m Ci N/A N/A N/A N/A N/A
Kr-87 Ci N/A N/A N/A N/A N/A
Kr-88 Ci N/A N/A N/A N/A N/A
Xe-133 Ci N/A N/A N/A N/A N/A
Xe-135 Ci N/A N/A N/A N/A N/A
Xe-135m Ci N/A N/A N/A N/A N/A
Xe-138 Ci N/A N/A N/A N/A N/A
Total Ci N/A N/A N/A N/A N/A
Radioiodines Units Qtrl Qtr 2 Qtr 3 Qtr 4 Total
1-131 Ci N/A N/A N/A N/A N/A
1-133 Ci N/A N/A N/A N/A N/A
1-135 Ci N/A N/A N/A N/A N/A
Total Ci N/A N/A N/A N/A N/A
Particulates Units Qtrl Qtr 2 Qtr 3 Qtr 4 Total
Cr-51 Ci N/A N/A N/A N/A N/A
Mn-54 Ci N/A N/A N/A N/A N/A
Co-58 Ci N/A N/A N/A N/A N/A
Co-60 Ci N/A N/A N/A N/A N/A
Zn-65 Ci N/A N/A N/A N/A N/A
Sr-89 Ci N/A N/A N/A N/A N/A
Sr-90 Ci N/A N/A N/A N/A N/A
Mo-99 Ci N/A N/A N/A N/A N/A
Ag-110m Ci N/A N/A N/A N/A N/A
Cs-134 Ci N/A N/A N/A N/A N/A
Cs-137 Ci N/A N/A N/A N/A N/A
Ba-140 Ci N/A N/A N/A N/A N/A
La-140 Ci N/A N/A N/A N/A N/A
Ce-141 Ci N/A N/A N/A N/A N/A
Ce-144 Ci N/A N/A N/A N/A N/A
Total Ci N/A N/A N/A N/A N/A
H-3 Ci N/A N/A N/A N/A N/A
Gross Alpha Ci N/A N/A N/A N/A N/A
C-14 Ci N/A N/A N/A N/A N/A
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SITE:
LICENSEE:

LIMERICK GENERATING STATION —UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

TABLE 1B-2 GASEOUS EFFLUENTS — MIXED-LEVEL RELEASE - CONTINUOUS MODE PERIOD 2015
Fission And

Activation Units Qtrl Qtr2 Qtr 3 Qtr4 Total
Gasses

Kr-85m Ci 2.97E-02 1.33E+00 1.09E-01 3.81E-02 1.51E+00
Kr-85 Ci 8.93E-03 1.54E+00 2.38E-01 5.12E-02 1.83E+00
Kr-87 Ci 3.15E-02 1.64E+00 1.56E-01 4.83E-02 1.87E+00
Kr-88 Ci 3.46E-02 2.19E+00 2.40E-01 6.65E-02 2.53E+00
Ar-41 Ci 1.14E-01 3.87E+00 1.91E-01 1.02E-01 4.28E+00
Xe-131m Ci 2.24E-04 3.85E-02 5.95E-03 1.28E-03 4.59E-02
Xe-133m Ci 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xe-133 Ci 5.92E-01 2.02E+01 1.01E+00 5.37E-01 2.24E+01
Xe-135m Ci 4 .40E-01 1.78E+01 1.25E+00 4.96E-01 2.00E+01
Xe-135 Ci 3.42E-01 1.61E+01 1.39E+00 4.65E-01 1.83E+01
Xe-138 Ci 1.08E-01 9.83E+00 1.55E+00 3.13E-01 1.18E+01
Total Ci 1.70E+00 7.46E+01 6.14E+00 2.12E+00 8.46E+01
Radioiodines | Units Qtrl Qtr 2 Qtr 3 Qtr4 Total
1-131 Ci <LLD 1.41E-05 <LLD <LLD 1.41E-05
1-133 Ci <LLD <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD 1.41E-05 <LLD <LLD 1.41E-05
Particulates Units Qtrl Qtr 2 Qtr 3 Qtr 4 Total
Cr-51 Ci <LLD <LLD <LLD <LLD <LLD
Mn-54 Ci <LLD <LLD <LLD <LLD <LLD
Co-58 Ci <LLD <LLD <LLD <LLD <LLD
Co-60 Ci <LLD 1.67E-05 <LLD <LLD 1.67E-05
Ni-63 Ci <LLD <LLD <LLD <LLD <LLD
Zn-65 Ci <LLD <LLD <LLD <LLD <LLD
Sr-89 Ci <LLD <LLD <LLD <LLD <LLD
Sr-90 Ci <LLD <LLD <LLD <LLD <LLD
Mo-99 Ci <LLD <LLD <LLD <LLD <LLD
Cs-134 Ci <LLD <LLD <LLD <LLD <LLD
Cs-137 Ci <LLD <LLD <LLD <LLD <LLD
Ba-140 Ci <LLD <LLD <LLD <LLD <LLD
La-140 Ci <LLD <LLD <LLD <LLD <LLD
Ce-141 Ci <LLD <LLD <LLD <LLD <LLD
Ce-144 Ci <LLD <LLD <LLD <LLD <LLD
Total Ci <LLD 1.67E-05 <LLD <LLD 1.67E-05
H-3 Ci 1.47E+01 1.03E+01 1.09E+01 6.04E+00 4 19E+01
Gross Alpha Ci <LLD <LLD <LLD <LLD <LLD
C-14 Ci 6.96E+00 9.95E+00 1.01E+01 7.05E+00 3.40E+01
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SITE:
LICENSEE:

LIMERICK GENERATING STATION —UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

TABLE 2A LIQUID EFFLUENTS — SUMMATION OF ALL RELEASES

PERIOD 2015

Fission and Activation
Products Excluding

Uncertainty

I\TgLuam, Gasses & Units| OQtr1 Qtr 2 Qtr 3 Qtr 4 Total (%)
Total Release Ci N/A 5.80E-03 N/A <LLD 5.80E-03 211
IAverage Concentration uCi/ml N/A 1.02E-07 N/A N/A 9.54E-08
Dose - Whole Body mrem N/A 1.46E-04 N/A N/A 1.46E-04
- Organ mrem N/A 6.20E-04 N/A N/A 6.20E-04
% of ODCM Limit
- Whole Body Dose* % N/A 4.87E-03 N/A N/A 3.93E-03
- Organ Dose* % N/A 6.20E-03 N/A N/A 3.10E-03
o ] Uncertainty
Tritium Units Qtr1l Qtr 2 Qtr 3 Qtr4 Total (%)
Total Release Ci N/A 6.06E+00 N/A 1.09E-04 |6.06E+00 6.4
)Average Concentration uCi/ml N/A 1.06E-04 N/A 2.88E-08 |9.56E-05
% of ODCM Limit - ECL % N/A 1.06E+00 N/A 2.88E-04 |9.56E-01
Dissolved and Entrained ] Uncertainty
Gases Units Qtrl Qtr 2 Qtr 3 Qtr4 Total (%)
Total Release Ci N/A 2.32E-05 N/A <LLD 2.32E-05 211
IAverage Concentration uCi/ml N/A 4.06E-10 N/A N/A 3.81E-10
% of ODCM Limit - ECL % N/A 2.03E-04 N/A N/A 1.91E-04
. Uncertainty
Gross Alpha Units Qtr1 Qtr 2 Qtr 3 Qtr4 Total (%)
Total Release Ci N/A <LLD N/A <LLD <LLD 23.0
IAverage Concentration uCi/mi N/A N/A N/A N/A N/A
\Volume of Waste ) Uncertainty
Released Units Qtr1 Qtr 2 Qtr 3 Qtr4 Total (%)
Total Liters N/A 1.67E+06 N/A 1.89E+04 |1.69E+06 5.0
Volume of Dilution U aint
i ncertain
\é\gﬁg;“%d during Units| Qtr1 Qtr 2 Qtr 3 Qtr 4 Total %) Y
Total Liters N/A 5.54E+07 N/A 3.79E+06 |5.91E+07 5.0

*  Percent of limit includes gases and tritium.
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2

LICENSEE: = EXELON GENERATION COMPANY, LLC

TABLE 2A—1 LIQUID EFFLUENTS - BATCH MODE PERIOD 2015
E‘;ﬂggtg”d Activation | ,jrq otr 1 Qtr 2 tr 3 Qtr 4 Total
NA-24 Ci N/A 1.79E-06 N/A <LLD 1.79E-06
Cr51 Ci N/A 2.38E-05 N/A <LLD 2.38E-05
Mn-54 Ci N/A 9.95E-06 N/A <LLD 9.95E-06
Fe-55 Ci N/A 4.52E-03 N/A <LLD 4.52E-03
Co-58 Ci N/A 3.31E-05 N/A <LLD 3.31E-05
Fe-59 Ci N/A <LLD N/A <LLD <LLD
Co-60 Ci N/A 1.27E-04 N/A <LLD 1.27E-04
Zn-65 Ci N/A 4.03E-05 N/A <LLD 4.03E-05
Zn-69m Ci N/A 4.09E-05 N/A <LLD 4.09E-05
Sr-89 Ci N/A 1.00E-03 N/A <LLD 1.00E-03
Sr-90 Ci N/A <LLD N/A <LLD <LLD
Zr-95 Ci N/A <LLD N/A <LLD <LLD
Nb-95 Ci N/A <LLD N/A <LLD <LLD
Nb-97 Ci N/A <LLD N/A <LLD <LLD
Mo-99 Ci N/A 1.57E-06 N/A <LLD 1.57E-06
Tc-99m Ci N/A 1.85E-06 N/A <LLD 1.85E-06
Sb-122 Ci N/A <LLD N/A <LLD <LLD
Sb-124 Ci N/A <LLD N/A <LLD <LLD
Sb-125 Ci N/A <LLD N/A <LLD <LLD
1131 Ci N/A <LLD N/A <LLD <LLD
Cs-134 Ci N/A <LLD N/A <LLD <LLD
Cs-137 Ci N/A <LLD N/A <LLD <LLD
Ba-140 Ci N/A <LLD N/A <LLD <LLD
La-140 Ci N/A <LLD N/A <LLD <LLD
Ce-141 Ci N/A <LLD N/A <LLD <LLD
Total Ci N/A 5.80E-03 N/A 0.00E+00 5 80E-03
E;ﬁf:i'r‘]’gg gg‘ges Units otr 1 Qtr 2 Qtr 3 Qtr 4 Total
Kr-87 Ci N/A <LLD N/A <LLD <LLD
Kr-88 Ci N/A <LLD N/A <LLD <LLD
Xe-133 Ci N/A 6.65E-06 N/A <LLD 6.65E-06
Xe-133m Ci N/A <LLD N/A <LLD <LLD
Xe-135 Ci N/A 1.65E-05 N/A <LLD 1.65E-05
Xe-135m Ci N/A <LLD N/A <LLD <LLD
Xe-138 Ci N/A <LLD N/A <LLD <LLD
Total Ci N/A 2.32E-05 N/A 0.00E+00 2.32E-05
H-3 Ci N/A 6.06E+00 N/A 1.09E-04 6.06E+00
Gross Alpha Ci N/A <LLD N/A <LLD <LLD
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

TABLE 2A-2 LIQUID EFFLUENTS - CONTINUOUS MODE PERIOD 2015

E‘;ﬁggtg”d Activation | s otr 1 Qtr 2 otr 3 Qtr 4 Total
Cr-51 Ci N/A N/A N/A N/A N/A
Mn-54 Ci N/A N/A N/A N/A N/A
Fe-55 Ci N/A N/A N/A N/A N/A
Co-58 Ci N/A N/A N/A N/A N/A
Fe-59 Ci N/A N/A N/A N/A N/A
Co-60 Ci N/A N/A N/A N/A N/A
Zn-65 Ci N/A N/A N/A N/A N/A
Sr-89 Ci N/A N/A N/A N/A N/A
Sr-90 Ci N/A N/A N/A N/A N/A
7r-95 Ci N/A N/A N/A N/A N/A
Nb-95 Ci N/A N/A N/A N/A N/A
Mo-99 Ci N/A N/A N/A N/A N/A
Tc-99m Ci N/A N/A N/A N/A N/A
Ag-110m Ci N/A N/A N/A N/A N/A
1-131 Ci N/A N/A N/A N/A N/A
Cs-134 Ci N/A N/A N/A N/A N/A
Cs137 Ci N/A N/A N/A N/A N/A
Ba-140 Ci N/A N/A N/A N/A N/A
La-140 Ci N/A N/A N/A N/A N/A
Ce-141 Ci N/A N/A N/A N/A N/A
Total Ci N/A N/A N/A N/A N/A
[E)Instfgilxgg ggges Units Qtr1 Qtr 2 Qtr3 Qtr4 Total
Xe-131m Ci N/A N/A N/A N/A N/A
Xe-133 Ci N/A N/A N/A N/A N/A
Xe-135 Ci N/A N/A N/A N/A N/A
Total Ci N/A N/A N/A N/A N/A
H-3 Ci N/A N/A N/A N/A N/A
Gross Alpha Ci N/A N/A N/A N/A N/A
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Appendix B
Solid Waste and Irradiated
Fuel Shipments
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

A. Solid waste shipped offsite for burial or disposal (not irradiated fuel) 1/1/15 — 12/31/15

1. Type of waste

2. Estimate of Major Nuclide Composition (By Waste Type)

Type of waste Unit | 12 Month Period | Estimated Error %
N 3 162.88 25%
a. Spentresin, filters sludges, evaporator bottoms, etc o 1258.92
.54 259

b. Dry compressible waste, contaminated equipment, etc. r8|3 917055 5%
c. Irradiated components, control rods, etc. m? None /A

Ci None
d. Other (Describe) m3 None N/A

Ci None

Category A — Spent Resin, Filters, Sludges, Evaporator Bottoms, etc.

Waste Class Waste Class
A Percent B Percent
Isotope Curies * Abundance Curies * Abundance

C-14 1.15E+00 0.20% 3.81E-01 0.05%
Mn-54 1.18E+01 2.17% 1.01E+01 1.41%
Fe-55 1.54E+02 28.32% 3.87E+02 54.12%
Co-60 3.24E+02 59.59% 2.74E+02 38.31%
Ni-59 3.08E-02 0.01% 0.00E+00 0.00%
Ni-63 9.24E+00 1.70% 7.68E+00 1.07%
Zn-65 1.87E+01 3.44% 3.07E+01 4.29%
Sr-90 3.85E-02 0.01% 4.94E-02 0.01%
Cs-137 5.24E+00 0.96% 6.00E-01 0.09%
Ce-144 4.46E-01 0.08% 3.98E+00 0.56%
Cs-134 1.70E-01 0.03% 0.00E+00 0.00%
H-3 4.59E-02 0.01% 6.65E-01 0.09%
Co-58 1.89E+01 3.48% 0.00E+00 0.00%

TOTALS | 5.43E+02 100.00% 7.15E+02 100.00%

*Activity is estimated
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Category B — Dry Compressible Waste, Contaminated Equipment, etc.

Waste Class A Percent
Isotope Curies * Abundance

Co-60 5.38E-01 51.48%
Cs-137 2.09E-03 0.20%
Fe-55 3.74E-01 35.79%
Mn-54 4.37E-02 4.18%
Ni-63 4.49E-03 0.43%
Zn-65 3.31E-02 3.17%
Cr-51 4.97E-02 4.75%

TOTALS 1.05E+00 100.00%

* Activity is estimated

3. Solid Waste (Disposition)

Number of Shipments Mode of Transportation Destination
21 Truck Energy Solutions Bear Creek Operations Facility
to Energy Solutions / Clive
29 Truck Limerick Gen. Sta. to Energy Solutions / Clive
2 Truck Limerick Gen. Sta. to Waste Control Spec./Texas
Comments:

22  Shipments were made from Limerick to Energy Solution Processing Facility for processing
1 Shipments were made from Limerick to TOSCO Processing Facility for processing
No solidifications were performed

Category A - 30 shipments Type A LSA
Category A - 0 shipments > Type A LSA
Category A - 2 shipment Type B
Category B - 22 shipments Type A LSA
Category C - No shipments made
Category D - No shipments made

B. Irradiated Fuel Shipments (disposition)

Number of Shipments Mode of Transportation Destination

0 N/A N/A

C. Changes to the Process Control Program

Revision 11 to RW-AA-100, “Process Control Program for Radioactive Wastes” was implemented
in 2015. The revision addresses blending and concentration averaging of wastes to conform with
the NRC Branch Technical Position paper on blending of Low-Level Radioactive Waste, SECY-
10-0043 and the NRC Concentration Averaging and Encapsulation Branch Technical Position
paper, NRC-2011-0022. The change did not impact the overall conformance of solidified waste
product to the existing criteria for solid wastes.
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Appendix C
Meteorological Data
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

(Page Intentionally Left Blank)
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -1 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, January — March, 2015

Limerick Tower 1
Period of Record: January - March 2015
Stability Class - Extremely Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirggg?gn 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 0
SSE 0 0 0 0 0 0 0
S 0 1 2 0 0 0 3
SSw 0 3 0 0 0 0 3
Sw 0 2 0 0 0 0 2
wsw 0 0 1 0 0 0 1
W 0 0 1 1 0 0 2
WNW 0 0 0 0 0 0 0
NW 0 0 0 1 0 0 1
NNW 0 0 0 0 0 0 0
Variable 0 0 0 0 0 0 0
Total 0 6 4 2 0 0 12
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 54
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -1 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, January — March, 2015

Limerick Tower 1
Period of Record: January - March 2015
Stability Class - Moderately Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dir!gi?tn 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 1 0 0 0 0 1
NNE 0 1 0 0 0 0 1
NE 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE 0 2 0 0 0 0 2
SSE 0 0 0 0 0 0 0
S 1 1 1 0 0 0 3
SSw 0 9 0 0 0 0 9
SW 0 0 1 0 0 0 1
WSW 0 2 3 1 0 0 6
W 0 0 6 2 0 0 8
WNW 1 4 6 3 1 0 15
NW 0 2 3 3 0 0 8
NNW 0 0 0 0 0 0 0
Variable 0 0 0 0 0 0 0
Total 2 22 20 9 1 0 54
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 54
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -1 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, January — March, 2015

Limerick Tower 1
Period of Record: January - March 2015
Stability Class - Slightly Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dir!gi?tn 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 1 2 0 0 0 3
NNE 1 0 1 0 0 0 2
NE 1 0 0 0 0 0 1
ENE 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 0
SSE 0 1 0 0 0 0 1
S 0 1 0 0 0 0 1
SSw 0 3 0 0 0 0 3
SW 0 4 1 0 0 0 5
WSW 0 7 2 0 0 0 9
W 0 5 7 2 0 0 14
WNW 2 2 5 8 0 0 17
NW 0 3 13 15 4 0 35
NNW 0 2 4 2 0 0 8
Variable 0 0 0 0 0 0 0
Total 4 29 35 27 4 0 99
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 54
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -1 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, January — March, 2015

Limerick Tower 1
Period of Record: January - March 2015
Stability Class - Neutral - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirggi?tn 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 17 43 27 4 0 0 91
NNE 11 35 8 0 0 0 54
NE 13 17 4 0 0 0 34
ENE 13 43 8 0 0 0 64
E 12 10 2 0 0 0 24
ESE 7 2 4 0 0 0 13
SE 3 8 1 0 0 0 12
SSE 6 13 2 0 0 0 21
S 9 29 2 0 0 0 40
SSw 11 23 5 0 0 0 39
Sw 9 25 0 0 0 0 34
WSW 9 7 5 0 0 0 21
W 12 24 18 3 0 0 57
WNW 14 43 65 60 3 0 185
NW 13 55 89 120 24 0 301
NNW 13 33 46 23 0 0 115
Variable 3 0 0 0 0 0 3
Total 175 410 286 210 27 0 1108
Hours of calm in this stability class: 9
Hours of missing wind measurements in this stability class: 17
Hours of missing stability measurements in all stability classes: 54
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -1 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, January — March, 2015

Limerick Tower 1

Period of Record: January - March 2015
Stability Class - Slightly Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirggi?tn 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 10 12 0 0 0 0 22
NNE 16 12 0 0 0 0 28
NE 7 7 0 0 0 0 14
ENE 11 3 1 0 0 0 15
E 5 6 0 0 0 0 11
ESE 6 4 0 0 0 0 10
SE 5 4 0 0 0 0 9
SSE 11 11 2 0 0 0 24
S 4 15 0 0 0 0 19
SSw 11 13 1 0 0 0 25
Sw 16 11 0 0 0 0 27
WSW 23 14 0 0 0 0 37
W 30 32 6 0 0 0 68
WNW 17 47 11 3 0 0] 78
NW 21 20 12 3 0 0 56
NNW 12 8 1 1 0 0 22
Variable 2 0 0 0 0 0 2
Total 207 219 34 7 0 0 467
Hours of calm in this stability class: 14
Hours of missing wind measurements in this stability class: 5
Hours of missing stability measurements in all stability classes: 54
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -1

the Limerick Generating Station, January — March, 2015

Period of Record: January - March 2015

Limerick Tower 1

Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for

Stability Class - Moderately Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind
Direction

NNE
NE
ENE

ESE
SE
SSE

SSw
SwW
WSW

WNW
NW
NNW

Variable

Total

14

13

12

12

109

S o1 NN O O N O O

=
w

=
o

48

Wind Speed (in mph)

8-12

o o o o o p O O O P O O O O o o o

Hours of calm in this stability class:
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Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:

19-24

O O O O O O O o o o o o o o o o o

O O O 0O O O O o o o o o o o o o o

© 0o N N N O o A~ o

=
©

20
25
22
10

159

54



SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -1 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, January — March, 2015

Limerick Tower 1

Period of Record: January - March 2015
Stability Class - Extremely Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Diri\l(:ir:]idon 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 6 0 0 0 0 0 6
NNE 3 0 0 0 0 0 3
NE 2 0 0 0 0 0 2
ENE 4 0 0 0 0 0 4
E 4 0 0 0 0 0 4
ESE 2 0 0 0 0 0 2
SE 0 0 0 0 0 0 0
SSE 4 0 0 0 0 0 4
S 1 0 0 0 0 0 1
SSw 1 0 0 0 0 0 1
Sw 4 0 0 0 0 0 4
WSW 6 0 0 0 0 0 6
W 14 1 0 0 0 0 15
WNW 17 0 0 0 0 0 17
NW 17 2 0 0 0 0 19
NNW 3 0 0 0 0 0 3
Variable 7 0 0 0 0 0 7
Total 95 3 0 0 0 0 98
Hours of calm in this stability class: 38
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 54
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -2 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, January — March, 2015

Limerick Tower 1
Period of Record: January - March 2015
Stability Class - Extremely Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet
Wind Speed (in mph)
Wind
Direction 1-3 4-7 8-12 13-18 19-24 > 24  Total

NNE
NE
ENE

ESE
SE
SSE

o O O o o o o o o

SSwW

[EnY

SW

WSW

N O O o w O O O o o o o o

WNW

=

NW

NNW

O O o o o o o d W O O O O o o o o
O O O O N O O O O O 0o o o o o o o
O O O Bp O O O O O O O O o o o o o
O O O O O o O 0o o o o o o o o o o

o O o o o o o

o O O

Variable

Total 0 1 7 2 1 0

=
=

Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 1
Hours of missing stability measurements in all stability classes: 54
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -2 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, January — March, 2015

Limerick Tower 1
Period of Record: January - March 2015
Stability Class - Moderately Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dir!gi?tn 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 0 0 0 0 0 0
NNE 0 1 0 0 0 0 1
NE 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE 0 1 1 0 0 0 2
SSE 0 0 0 0 0 0 0
S 0 2 2 0 0 0 4
SSw 0 2 6 1 0 0 9
SW 0 0 0 0 0 0 0
WSW 0 0 2 3 3 0 8
W 1 0 5 3 1 0 10
WNW 0 0 6 5 3 3 17
NW 0 0 2 0 0 0 2
NNW 0 0 1 0 0 0 1
Variable 0 0 0 0 0 0 0
Total 1 6 25 12 7 3 54
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 54
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -2 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, January — March, 2015

Limerick Tower 1

Period of Record: January - March 2015
Stability Class - Slightly Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirtvavéir:];jon 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 0 0 2 0 0 0 2
NNE 0 0 1 1 0 0 2
NE 0 1 0 0 0 0 1
ENE 1 0 0 0 0 0 1
E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0] 0
SE 0 0 0 0 0 0 0
SSE 0 1 0 0 0 0 1
S 0 1 0 0 0 0 1
SSw 0 1 5 0 0 0 6
Sw 0 1 3 2 0 0 6
WSW 0 1 4 2 0 0 7
W 1 1 6 4 1 1 14
WNW 0 2 2 5 8 0 17
NW 0 1 9 10 10 5 35
NNW 0 1 1 3 0 0 5
Variable 0 0 0 0 0 0 0
Total 2 11 33 27 19 6 98
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 1
Hours of missing stability measurements in all stability classes: 54
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -2 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, January — March, 2015

Limerick Tower 1
Period of Record: January - March 2015
Stability Class — Neutral - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirggi?tn 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 4 19 33 14 1 0 71
NNE 9 25 28 7 0 0 69
NE 7 18 17 1 0 0 43
ENE 6 24 31 1 0 0 62
E 10 10 6 0 0 0 26
ESE 9 3 1 3 0 0 16
SE 1 10 2 1 0 0 14
SSE 3 4 10 1 0 0 18
S 2 15 33 6 0 0 56
SSw 6 13 21 5 0 0 45
Sw 6 9 13 5 0 0 33
WSW 6 4 6 1 0 0 17
W 5 15 23 12 2 0 57
WNW 4 29 49 81 49 16 228
NW 7 19 46 72 79 28 251
NNW 4 13 38 30 17 1 103
Variable 0 0 0 0 0 0 0
Total 89 230 357 240 148 45 1109
Hours of calm in this stability class: 1
Hours of missing wind measurements in this stability class: 24
Hours of missing stability measurements in all stability classes: 54
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -2 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, January — March, 2015

Limerick Tower 1
Period of Record: January - March 2015
Stability Class - Slightly Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dir!gi?tn 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 2 9 11 1 0 0 23
NNE 3 7 18 0 0 0 28
NE 4 6 2 0 0 0 12
ENE 6 6 2 1 0 0 15
E 5 4 3 0 0 0 12
ESE 2 5 2 0 0 0 9
SE 4 6 1 0 0 0 11
SSE 1 8 6 1 0 0 16
S 1 15 18 1 0 0 35
SSw 2 9 13 1 0 0 25
SW 2 17 15 3 0 0 37
WSW 3 15 15 1 0 0 34
W 4 13 18 5 0 0 40
WNW 4 30 52 15 5 0 106
NW 7 8 25 5 4 0 49
NNW 1 8 9 1 0 0 19
Variable 1 0 0 0 0 0 1
Total 52 166 210 35 9 0 472
Hours of calm in this stability class: 3
Hours of missing wind measurements in this stability class: 11
Hours of missing stability measurements in all stability classes: 54
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -2 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, January — March, 2015

Limerick Tower 1
Period of Record: January - March 2015
Stability Class - Moderately Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirggi?tn 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 1 1 0 0 0 0 2
NNE 3 1 1 0 0 0 5
NE 1 2 1 0 0 0 4
ENE 3 3 0 0 0 0 6
E 5 4 1 0 0 0 10
ESE 6 1 0 0 0 0 7
SE 0 1 1 0 0 0 2
SSE 2 5 2 1 0 0 10
S 2 5 0 0 0 0 7
SSw 1 2 4 0 0 0 7
Sw 1 9 9 4 0 0 23
WSW 1 15 9 0 0 0 25
W 1 6 5 3 0 0 15
WNW 4 16 15 2 0 0 37
NW 0 7 7 0 0 0 14
NNW 2 3 2 0 0 0 7
Variable 0 0 0 0 0 0 0
Total 33 81 57 10 0 0 181
Hours of calm in this stability class: 3
Hours of missing wind measurements in this stability class: 1
Hours of missing stability measurements in all stability classes: 54
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -2 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, January — March, 2015

Limerick Tower 1
Period of Record: January - March 2015
Stability Class - Extremely Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dir!gi?tn 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 1 0 0 0 0 1
NNE 0 1 0 0 0 0 1
NE 4 0 0 0 0 0 4
ENE 0 3 0 0 0 0 3
E 3 0 0 0 0 0 3
ESE 3 1 0 0 0 0 4
SE 3 3 0 0 0 0 6
SSE 0 6 0 0 0 0 6
S 2 2 1 0 0 0 5
SSw 3 5 1 0 0 0 9
SW 5 8 0 0 0 0 13
WSW 2 9 3 0 0 0 14
w 3 8 2 0 0 0 13
WNW 5 12 6 0 0 0 23
NW 2 8 7 0 0 0 17
NNW 2 1 0 0 0 0 3
Variable 4 0 0] 0 0 0 4
Total 41 68 20 0 0 0 129
Hours of calm in this stability class: 6
Hours of missing wind measurements in this stability class: 1
Hours of missing stability measurements in all stability classes: 54
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -3 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

Limerick Tower 1
Period of Record: April — June 2015
Stability Class - Extremely Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirgg:ﬁm1 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0]
ENE 0 3 0 0 0 0 3
E 0 2 1 0 0 0 3
ESE 0 1 5 0 0 0 6
SE 1 0 2 0 0 0 3
SSE 0 4 3 0 0 0 7
S 0 4 12 0 0 0 16
SSw 0 26 42 0 0 0 68
SW 0 18 2 4 0 0 24
WSW 1 4 1 4 0 0 10
W 0 7 5 2 0 0 14
WNW 0 10 2 4 0 0 16
NW 0 2 0 3 0 0 5
NNW 0 2 0 0 0 0 2
Variable 0 0 0 0 0 0 0
Total 2 83 75 17 0 0 177
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 10
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -3 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

Limerick Tower 1
Period of Record: April - June 2015
Stability Class - Moderately Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirggsﬁn1 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 0 0 0 0 0 0
NNE 0 2 0 0 0 0 2
NE 0 1 0 0 0 0 1
ENE 0 1 0 0 0 0 1
E 0 3 7 0 0 0 10
ESE 1 0 0 0 0 0 1
SE 0 1 0 0 0 0 1
SSE 0 2 0 0 0 0 2
S 1 1 3 0 0 0 5
SSw 1 8 3 0 0 0 12
SW 0 9 1 0 0 0 10
WSw 0 12 0 1 0 0 13
w 1 12 5 0 0 0 18
WNW 0 8 7 2 0 0 17
NW 0 5 7 13 0 0 25
NNW 0 2 1 0 0 0 3
Variable 0 0 0 0 0 0 0
Total 4 67 34 16 0 0 121
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 1
Hours of missing stability measurements in all stability classes: 10

Page 42



SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Period of Record: April — June 2015

Limerick Tower 1

Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

Stability Class - Slightly Unstable - 171Ft-26Ft Delta-T (F)

Table D -3
Wind
Direction 1-3
N 1
NNE 2
NE 1
ENE 0
E 1
ESE 3
SE 2
SSE 0
S 5
SSw 2
SW 2
WSW 0
W 0
WNW 0
NW 1
NNW 2
Variable 0
Total 22

10

15

12

77

Wind Speed (in mph)

8-12

64

Hours of calm in this stability class:
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13-18

21

0
Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:

Winds Measured at 30 Feet

19-24

13

16

22

43

14

186

10



SITE: LIMERICK GENERATING STATION —UNITS 1 & 2

LICENSEE:

TableD -3

Wind
Direction

NNE

NE

ENE

ESE

SE

SSE

SSW

SwW

WSW

WNW

NW

NNW

Variable

Total

Period of Record: April - June
Stability Class — Neutral - 171Ft-26Ft Delta-T (F)

10

12

10

10

14

10

1

122

EXELON GENERATION COMPANY, LLC

Limerick Tower 1

Winds Measured at 30 Feet

18

62

27

12

28

28

24

17

26

25

27

341

Wind Speed (in mph)

8-12

49

12

26

14

55

227

Hours of calm in this stability class:

Page 44

13-18

54

0
Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:

19-24

2015

Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

28

78

91

27

18

22

47

47

37

31

68

57

118

21

748

10



SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -3 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

Limerick Tower 1

Period of Record: April - June 2015
Stability Class - Slightly Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirgg:ﬁm1 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 10 9 0 0 0 0 19
NNE 12 10 1 0 0 0 23
NE 15 16 0 1 0 0 32
ENE 28 25 0 0 0 0] 53
E 16 16 9 1 0 0 42
ESE 12 13 6 1 0 0 32
SE 6 1 1 0 0 0 8
SSE 8 12 1 0 0 0 21
S 12 54 7 0 0 0 73
SSw 23 37 3 0 0 0 63
Sw 32 21 3 0 0 0 56
WSW 22 12 1 0 0 0 35
W 27 14 9 0 0 0 50
WNW 22 26 8 1 0 0 57
NW 11 35 6 0 0 0 52
NNW 17 12 4 0 0 0 33
Variable 4 0 0] 0 0 0 4
Total 277 313 59 4 0 0 653
Hours of calm in this stability class: 6
Hours of missing wind measurements in this stability class: 1
Hours of missing stability measurements in all stability classes: 10
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -3 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

Limerick Tower 1
Period of Record: April - June 2015
Stability Class - Moderately Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirgg:ﬁm1 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 6 1 0 0 0 0 7
NNE 10 2 0 0 0 0 12
NE 5 0 0 0 0 0] 5
ENE 7 1 0 0 0 0 8
E 4 2 0 0 0 0 6
ESE 3 0 0 0 0 0 3
SE 6 1 0 0 0 0 7
SSE 2 0 0 0 0 0 2
S 4 2 0 0 0 0 6
SSw 7 2 0 0 0 0 9
SW 5 1 0 0 0 0 6
WSw 8 2 0 0 0 0 10
w 18 10 0 0 0 0 28
WNW 16 6 0 0 0 0 22
NW 11 4 0 0 0 0 15
NNW 8 2 0 0 0 0 10
Variable 2 0 0] 0 0 0 2
Total 122 36 0 0 0 0 158
Hours of calm in this stability class: 8
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 10
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -3 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

Limerick Tower 1

Period of Record: April - June 2015
Stability Class - Extremely Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirgg:ﬁm1 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 9 0 0 0 0 0 9
NNE 2 0 0 0 0 0 2
NE 3 1 0 0 0 0 4
ENE 6 1 0 0 0 0 7
E 6 1 0 0 0 0 7
ESE 1 1 0 0 0 0 2
SE 0 0 0 0 0 0 0
SSE 0 0 0 0 0 0 0]
S 1 0 0 0 0 0 1
SSw 1 1 0 0 0 0 2
Sw 1 0 0 0 0 0 1
WSW 4 0 0 0 0 0 4
w 8 0 0 0 0] 0 8
WNW 12 1 0 0 0 0 13
NW 14 3 0 0 0 0 17
NNW 4 0 0 0 0 0 4
Variable 3 0 0 0 0 0 3
Total 75 9 0 0 0 0 84
Hours of calm in this stability class: 26
Hours of missing wind measurements in this stability class: 3
Hours of missing stability measurements in all stability classes: 10
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -4 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

Limerick Tower 1
Period of Record: April - June 2015
Stability Class - Extremely Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirggsﬁn1 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0
NE 0 2 0 0 0 0 2
ENE 0 1 0 0 0 0 1
E 0 1 1 1 0 0 3
ESE 0 1 1 4 0 0 6
SE 1 0 3 0 0 0 4
SSE 0 4 3 0 0 0 7
S 0 2 11 11 0 0 24
SSw 0 9 30 26 9 0 74
SW 0 2 7 2 2 1 14
WSW 0 1 5 3 2 2 13
w 0 0 7 3 3 0 13
WNW 0 4 5 1 1 0 11
NW 0 2 1 2 0 0 5
NNW 0 0 0 0 0 0 0
Variable 0 0 0 0 0 0 0
Total 1 29 74 53 17 3 177
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 10
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -4 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

Limerick Tower 1
Period of Record: April - June 2015
Stability Class - Moderately Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirgéggon 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 0 0 0 0 0 0 0
NNE 0 1 2 0 0 0 3
NE 0 0 0 0 0 0 0]
ENE 0 0 2 0 0 0 2
E 0 2 6 2 0 0 10
ESE 0 0 0 0 0 0 0
SE 0 1 0 0 0 0 1
SSE 0 3 1 0 0 0 4
S 1 2 2 2 1 0 8
SSw 0 3 4 4 1 0 12
SW 0 5 3 1 1 0 10
wsw 0 6 8 1 0 0 15
w 1 7 8 6 2 0 24
WNW 0 5 4 6 3 0 18
NW 0 0 3 6 3 1 13
NNW 0 2 0 0 0 0 2
Variable 0 0 0] 0 0 0] 0
Total 2 37 43 28 11 1 122
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 10
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -4 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

Limerick Tower 1
Period of Record: April - June 2015
Stability Class - Slightly Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirgéggon 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 2 3 5 3 0 0 13
NNE 1 1 1 1 0 0 4
NE 0 1 0 0 0 0 1
ENE 1 3 4 0 0 0 8
E 1 3 3 5 0 0 12
ESE 1 4 1 1 0 0 7
SE 1 1 0 1 0 0 3
SSE 1 0 1 2 0 0 4
S 1 5 1 2 0 0 9
SSw 2 2 5 3 0 0 12
SW 0 1 4 1 1 0 7
wsw 0 3 4 9 0 0 16
w 0 5 9 5 0 2 21
WNW 0 5 14 3 6 0 28
NW 0 3 12 9 4 2 30
NNW 0 2 3 3 1 0 9
Variable 0 0 0 0 0 0 0]
Total 11 42 67 48 12 4 184
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 3
Hours of missing stability measurements in all stability classes: 10
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -4 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

Limerick Tower 1
Period of Record: April - June 2015
Stability Class - Neutral - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

DirggSﬂm1 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 1 5 14 9 0 0 29
NNE 3 13 11 1 0 0 28
NE 1 21 9 1 0 0 32
ENE 4 40 47 4 0 0 95
E 2 7 31 23 4 0 67
ESE 2 6 7 11 0 0 26
SE 4 5 9 0 0 0 18
SSE 1 12 8 4 0 0 25
S 7 8 29 14 0 0 58
SSw 4 15 20 13 2 0 54
Sw 5 6 12 3 2 0 28
WSW 9 7 19 9 0 0 44
W 5 13 20 20 3 0 61
WNW 4 11 32 22 9 2 80
NW 9 3 15 35 15 4 81
NNW 0 3 6 7 3 0 19
Variable 0 0 0 0 0 0 0
Total 61 175 289 176 38 6 745
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 4
Hours of missing stability measurements in all stability classes: 10
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -4 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

Limerick Tower 1
Period of Record: April - June 2015
Stability Class - Slightly Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

DirggSﬁn1 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 4 10 11 2 0 0 27
NNE 5 6 7 0 0 0 18
NE 6 10 19 0 0 0 35
ENE 10 25 14 2 0] 0 51
E 5 12 10 7 1 0 35
ESE 6 8 13 2 0 0 29
SE 0 6 1 3 0 0 10
SSE 4 11 6 1 0 0 22
S 4 25 52 15 0 0 96
SSw 5 23 43 11 1 0 83
SW 4 21 18 6 0 0 49
WSW 1 16 9 0 0 0 26
W 3 14 19 10 1 0 47
WNW 0 19 37 13 0 0 69
NW 2 7 16 5 0 0 30
NNW 4 8 10 4 0 0 26
Variable 2 0 0 0 0 0 2
Total 65 221 285 81 3 0 655
Hours of calm in this stability class: 2
Hours of missing wind measurements in this stability class: 3
Hours of missing stability measurements in all stability classes: 10
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Limerick Tower 1

Period of Record: April - June 2015
Stability Class - Moderately Stable - 171Ft-26Ft Delta-T (F)

Table D -4
_ Wind
Direction 1-3
N 0
NNE 1
NE 0
ENE 3
E 1
ESE 0
SE 1
SSE 2
S 0
SSw 1
SW 2
WSW 1
W 1
WNW 0
NW 2
NNW 3
Variable 0
Total 18

18

10

89

Wind Speed (in mph)

8-12

57

Hours of calm in this stability class:
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13-18

0
Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:

Winds Measured at 175 Feet

19-24

Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

13

13

14

15

31

19

11

165

10



SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -4 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, April — June, 2015

Limerick Tower 1

Period of Record: April - June 2015
Stability Class - Extremely Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

DirggSﬂn1 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 0 1 2 0 0 0 3
NNE 0 0 0 0 0 0 0
NE 0 1 0 0 0 0 1
ENE 0 2 1 0 0 0 3
E 2 1 0 0 0 0 3
ESE 0 1 0 0 0 0 1
SE 1 5 0 0 0 0 6
SSE 1 1 0 0 0 0 2
S 3 2 0 0 0 0 5
SSw 2 4 1 0 0 0 7
SW 6 8 5 0 0 0 19
wsw 1 5 0 0 0 0 6
W 4 4 0 0 0 0 8
WNW 2 15 2 0 0 0 19
NW 6 7 5 0 0 0 18
NNW 3 2 2 0 0 0 7
Variable 0] 0 0 0 0 0 0
Total 31 59 18 0 0 0 108
Hours of calm in this stability class: 4
Hours of missing wind measurements in this stability class: 1
Hours of missing stability measurements in all stability classes: 10
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -5 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, July — September, 2015

Limerick Tower 1
Period of Record: July - September 2015
Stability Class - Extremely Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirggé?tn 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 3 0 0 0 0 3
NNE 0 4 0 0 0 0 4
NE 0 4 0 0 0 0 4
ENE 1 9 1 0 0 0 11
E 0 2 3 0 0 0 5
ESE 1 0 2 0 0 0 3
SE 0 1 3 2 0 0 6
SSE 0 1 4 0 0 0 5
S 2 8 6 0 0 0 16
SSw 3 34 6 0 0 0 43
Sw 2 37 0 0 0 0 39
WSW 0 22 2 0 0 0 24
W 1 32 11 0 0 0 44
WNW 1 19 6 0 0 0 26
NW 0 8 0 0 0 0 8
NNW 0 0 0 0 0 0 0
Variable 0 0 0 0 0 0 0
Total 11 184 44 2 0 0 241
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 13
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -5 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, July — September, 2015

Limerick Tower 1
Period of Record: July - September 2015
Stability Class - Moderately Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirggé?tn 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 1 4 5 0 0 0 10
NNE 1 7 0 0 0 0 8
NE 1 8 0 0 0 0 9
ENE 1 5 3 0 0 0 9
E 0 1 0 1 0 0 2
ESE 0 2 0 0 0 0 2
SE 0 3 1 0 0 0 4
SSE 0 1 0 0 0 0 1
S 1 1 0 0 0 0 2
SSw 3 8 0 0 0 0 11
Sw 3 8 1 0 0 0 12
WSW 8 12 0 0 0 0 20
W 13 9 3 0 0 0 25
WNW 3 10 0 0 0 0 13
NW 1 19 9 1 0 0 30
NNW 0 9 0 0 0 0] 9
Variable 0 0 0 0 0 0 0
Total 36 107 22 2 0 0 167
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 13
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

the Limerick Generating Station, July — September, 2015

Limerick Tower 1

Period of Record: July - September 2015
Stability Class - Slightly Unstable - 171Ft-26Ft Delta-T (F)

Table D -5
Wind
Direction 1-3
N 0
NNE 2
NE 1
ENE 0
E 0
ESE 2
SE 1
SSE 4
S 3
SSw 0
Sw 10
WSW 10
W 8
WNW 3
NW 1
NNW 2
Variable 0
Total 47

110

Wind Speed (in mph)

8-12

25

Hours of calm in this stability class:
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13-18

0
Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:

Winds Measured at 30 Feet

19-24

Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for

21

19

17

18

23

10

184

13



SITE: LIMERICK GENERATING STATION —UNITS 1 & 2

LICENSEE:

TableD -5

Wind
Direction

NNE

NE

ENE

ESE

SE

SSE

SSW

SwW

WSW

WNW

NW

NNW

Variable

Total

EXELON GENERATION COMPANY, LLC

Limerick Tower 1

Period of Record: July - September 2015

19

16

11

12

23

19

15

14

1

179

23

18

12

12

15

21

32

20

15

14

15

19

41

16

299

Wind Speed (in mph)

8-12

13

10

65

Hours of calm in this stability class:

Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:
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13-18

1

19-24

Stability Class - Neutral - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, July — September, 2015

43

36

19

24

27

27

43

31

27

37

38

36

68

33

544

13



SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -5 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, July — September, 2015

Limerick Tower 1
Period of Record: July - September 2015
Stability Class - Slightly Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirggsﬁn1 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 8 0 0 0 0 0 8
NNE 23 15 1 0 0 0 39
NE 18 8 0 0 0 0 26
ENE 11 7 0 0 0 0 18
E 10 10 4 0 0 0 24
ESE 9 13 3 0 0 0 25
SE 4 7 1 0 0 0 12
SSE 12 7 0 0 0 0 19
S 15 21 0 0 0 0 36
SSw 32 20 0 0 0 0 52
SW 38 8 0 0 0 0 46
wsw 31 8 1 0 0 0 40
w 30 10 0 0 0 0 40
WNW 42 20 0 0 0 0 62
NW 21 23 2 0 0 0 46
NNW 15 7 0 0 0 0 22
Variable 2 0 0 0 0 0 2
Total 321 184 12 0 0 0 517
Hours of calm in this stability class: 9
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 13
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -5 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, July — September, 2015

Limerick Tower 1
Period of Record: July - September 2015
Stability Class - Moderately Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirggsﬁn1 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 18 0 0 0 0 0 18
NNE 11 0 1 0 0 0 12
NE 12 3 0 0 0 0 15
ENE 7 0 0 0 0 0 7
E 7 3 0 0 0 0 10
ESE 3 0 0 0 0 0 3
SE 5 0 0 0 0 0 5
SSE 2 0 0 0 0 0 2
S 7 1 0 0 0 0 8
SSw 8 2 0 0 0 0 10
Sw 15 0 0 0 0 0 15
WSw 13 0 0 0 0 0 13
w 38 4 0 0 0 0 42
WNW 54 11 0 0 0 0 65
NW 49 4 0 0 0 0 53
NNW 28 0 0 0 0 0 28
Variable 1 0 0] 0 0 0 1
Total 278 28 1 0 0 0 307
Hours of calm in this stability class: 23
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 13
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -5 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, July — September, 2015

Limerick Tower 1
Period of Record: July - September 2015
Stability Class - Extremely Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dir!gi?tn 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 26 0 0 0 0 0 26
NNE 17 0 0 0 0 0 17
NE 12 0 0 0 0 0 12
ENE 5 0 0 0 0 0 5
E 4 0 0 0 0 0 4
ESE 2 1 0 0 0 0 3
SE 0 0 0 0 0 0 0
SSE 1 0 0 0 0 0 1
S 1 0 0 0 0 0 1
SSw 0 0 0 0 0 0 0
SW 0 0 0 0 0 0 0
wsw 4 0 0 0 0 0 4
w 22 0 0 0 0 0 22
WNW 22 0 0 0 0 0 22
NW 25 0 0 0 0 0 25
NNW 20 0 0 0 0 0 20
Variable 1 0 0 0 0 0 1
Total 162 1 0 0 0 0 163
Hours of calm in this stability class: 38
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 13
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -6 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, July — September, 2015

Limerick Tower 1
Period of Record: July - September 2015
Stability Class - Extremely Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirggé?tn 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 1 4 0 0 0 5
NNE 0 2 0 0 0 0 2
NE 0 5 0 0 0 0 5
ENE 1 5 5 0 0 0 11
E 0 1 2 2 0 0 5
ESE 1 0 0 0 0 0 1
SE 0 0 3 3 0 0 6
SSE 0 3 3 3 0 0 9
S 0 5 12 3 0 0 20
SSw 0 13 30 6 0 0 49
Sw 0 16 21 0 0 0 37
WSW 0 9 10 4 0 0 23
W 0 22 18 7 0 0 47
WNW 0 5 11 0 0 0 16
NW 0 3 2 0 0 0 5
NNW 0 0 0 0 0 0 0
Variable 0 0 0 0 0 0 0
Total 2 90 121 28 0 0 241
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 13
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -6 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, July — September, 2015

Limerick Tower 1
Period of Record: July - September 2015
Stability Class - Moderately Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirggé?tn 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 4 5 4 0 0 13
NNE 0 6 3 0 0 0 9
NE 0 7 4 0 0 0 11
ENE 0 1 3 1 0 0 5
E 0 0 1 1 0 0 2
ESE 0 2 1 0 0 0 3
SE 0 0 3 0 0 0 3
SSE 0 1 0 0 0 0 1
S 1 1 1 0 0 0 3
SSw 1 6 7 3 0 0 17
Sw 0 7 5 0 0 0 12
WSW 3 9 4 2 0 0 18
W 4 8 3 1 0 0 16
WNW 6 7 11 1 0 0 25
NW 1 7 14 1 1 0 24
NNW 0 2 3 0 0 0 5
Variable 0 0 0 0 0 0 0
Total 16 68 68 14 1 0 167
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 13
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -6 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, July — September, 2015

Limerick Tower 1
Period of Record: July - September 2015
Stability Class - Slightly Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirgg:ﬁm1 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 1 5 0 0 0 6
NNE 1 5 2 0 0 0 8
NE 0 13 4 0 0 0 17
ENE 0 5 4 0 0 0 9
E 0 4 1 1 0 0 6
ESE 0 2 0 0 0 0 2
SE 0 3 2 0 0 0 5
SSE 4 3 2 0 0 0 9
S 0 0 3 1 0 0 4
SSw 1 6 8 0 0 0 15
Sw 7 5 11 0 0 0 23
WSw 1 5 3 3 0 0 12
w 3 4 5 0 0 0 12
WNW 4 7 9 6 0 0 26
NW 3 6 10 2 1 0 22
NNW 2 1 5 0 0 0 8
Variable 0 0 0 0 0 0 0]
Total 26 70 74 13 1 0 184
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 13
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

TableD -6

the Limerick Generating Station, July — September, 2015

Wind

Direction

NNE

NE

ENE

ESE

SE

SSE

SSw

SW

WSW

WNW

NW

NNW

Variable

Total

17

23

10

10

14

13

13

11

22

11

191

Limerick Tower 1

Wind Speed (in mph)

8-12

17

11

10

13

20

26

19

12

13

18

26

16

233

Hours of calm in this stability class:
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13-18

36

0
Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:

19-24

Period of Record: July - September 2015
Stability Class — Neutral - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for

42

35

23

23

26

37

47

40

29

22

33

54

48

29

545

13



SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

TableD -6

the Limerick Generating Station, July — September, 2015

Wind

Direction

NNE

NE

ENE

ESE

SE

SSE

SSw

SW

WSW

WNW

NW

NNW

Variable

Total

Limerick Tower 1

Period of Record: July - September 2015
Stability Class - Slightly Stable - 171Ft-26Ft Delta-T (F)

71

11

11

11

11

13

25

22

18

19

19

21

219

Wind Speed (in mph)

8-12

13

11

29

39

16

18

30

213

Hours of calm in this stability class:

Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:

Page 66

13-18

21

1

Winds Measured at 175 Feet

19-24

Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for

28

18

23

26

15

22

47

70

44

30

47

59

40

15

525

13



SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -6 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, July — September, 2015

Limerick Tower 1
Period of Record: July - September 2015
Stability Class - Moderately Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirggsﬁn1 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 5 2 0 0 0 0 7
NNE 3 1 0 0 0 0 4
NE 0 3 7 0 0 0 10
ENE 1 7 1 0 0 0 9
E 0 2 2 0 0 0 4
ESE 1 2 2 2 0 0 7
SE 3 0 0 0 0 0 3
SSE 2 1 0 0 0 0 3
S 3 5 0 0 0 0 8
SSw 2 8 6 0 0 0 16
Sw 3 15 6 0 0 0 24
WSw 1 15 4 0 0 0 20
W 7 15 4 0 0 0 26
WNW 7 73 39 0 0 0 119
NW 13 31 8 0 0 0 52
NNW 2 13 2 0 0 0 17
Variable 0 0 0 0 0 0 0
Total 53 193 81 2 0 0 329
Hours of calm in this stability class: 1
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 13
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -6 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, July — September, 2015

Limerick Tower 1
Period of Record: July - September 2015
Stability Class - Extremely Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dir!gi?tn 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 3 1 0 0 0 0 4
NNE 0 1 0 0 0 0 1
NE 1 4 0 0 0 0 5
ENE 1 4 0 0 0 0 5
E 3 0 1 0 0 0 4
ESE 2 1 1 0 0 0 4
SE 0 1 1 0 0 0 2
SSE 3 2 0 0 0 0 5
S 1 4 0 0 0 0 5
SSw 3 1 0 0 0 0 4
SW 4 4 0 0 0 0 8
WSW 7 7 3 0 0 0 17
w 11 13 0 0 0 0 24
WNW 11 38 9 0 0 0 58
NW 13 23 4 0 0 0 40
NNW 9 4 0 0 0 0 13
Variable 0] 0 0 0 0 0 0
Total 72 108 19 0 0 0 199
Hours of calm in this stability class: 1
Hours of missing wind measurements in this stability class: 1
Hours of missing stability measurements in all stability classes: 13

Page 68



SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -7 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

Limerick Tower 1
Period of Record: October — December 2015
Stability Class - Extremely Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirggsﬁn1 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 0]
SSE 0 1 0 0 0 0 1
S 0 2 0 0 0 0 2
SSw 0 2 2 0 0 0 4
SW 0 4 0 0 0 0 4
wsw 0 0 1 0 0 0 1
w 0 3 3 0 0 0 6
WNW 0 2 0 0 0 0 2
NW 0 0 0 0 0 0 0
NNW 0 0 0 0 0 0 0
Variable 0 0 0 0 0 0 0
Total 0 14 6 0 0 0 20
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 5
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -7 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

Limerick Tower 1
Period of Record: October — December 2015
Stability Class - Moderately Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dir!gi?tn 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 0 0 1 0 0 0 1
NNE 1 0 0 0 0 0 1
NE 0 3 0 0 0 0 3
ENE 0 1 0 0 0 0 1
E 0 0 1 0 0 0 1
ESE 0 3 1 0 0 0 4
SE 0 1 0 0 0 0 1
SSE 0 0 0 0 0 0 0
S 0 1 0 0 0 0 1
SSw 0 2 0 0 0 0 2
SW 0 2 0 0 0 0 2
wsw 0 5 4 0 0 0 9
w 1 4 6 2 0 0 13
WNW 1 2 2 0 0 0 5
NW 0 2 2 0 0 0 4
NNW 0 1 0 0 0 0 1
Variable 0] 0 0 0 0 0 0
Total 3 27 17 2 0 0 49
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 5
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -7 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

Limerick Tower 1
Period of Record: October — December 2015
Stability Class - Slightly Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirggsﬁn1 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 0 4 4 0 0 0 8
NNE 0 5 0 0 0 0 5
NE 1 2 0 0 0 0 3
ENE 1 2 1 0 0 0 4
E 0 2 5 0 0 0 7
ESE 1 2 2 0 0 0 5
SE 1 1 1 0 0 0 3
SSE 0 2 0 0 0 0 2
S 1 1 0 0 0 0 2
SSw 0 3 0 0 0 0 3
SW 1 2 1 0 0 0 4
wsw 1 2 5 0 0 0 8
w 3 6 2 4 0 0 15
WNW 2 11 6 3 0 0 22
NW 0 7 21 2 0 0 30
NNW 0 4 3 0 0 0 7
Variable 0] 0 0 0 0 0 0
Total 12 56 51 9 0 0 128
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 5
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -7 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

Limerick Tower 1
Period of Record: October — December 2015
Stability Class - Neutral - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dir!gi?tn 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 11 27 5 1 0 0 44
NNE 6 27 11 0 0 0 44
NE 11 16 32 0 0 0 59
ENE 6 46 36 0 0 0 88
E 3 16 28 1 0 0 48
ESE 6 12 18 3 0 0 39
SE 4 6 3 0 0 0 13
SSE 4 20 6 0 0 0 30
S 3 10 4 0 0 0 17
SSw 8 6 0 0 0 0 14
SW 5 18 7 0 0 0 30
wsw 8 16 6 0 0 0 30
W 11 19 27 4 0 0 61
WNW 15 29 55 24 4 0 127
NW 13 33 86 16 0 0 148
NNW 7 11 18 1 0 0 37
Variable 0 0 0 0 0 0 0
Total 121 312 342 50 4 0 829
Hours of calm in this stability class: 1
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 5
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -7 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

Limerick Tower 1
Period of Record: October — December 2015
Stability Class - Slightly Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirgéggon 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 16 9 0 0 0 0 25
NNE 20 10 0 0 0 0 30
NE 14 8 0 0 0 0 22
ENE 11 16 0 0 0 0 27
E 14 18 15 0 0 0 47
ESE 5 5 5 2 0 0 17
SE 6 9 2 0 0 0 17
SSE 2 19 5 1 0 0 27
S 12 27 1 0 0 0 40
SSw 14 24 5 0 0 0 43
SW 25 13 6 0 0 0 44
WSw 24 7 0 0 0 0 31
w 39 38 8 0 0 0 85
WNW 25 57 11 0 0 0 93
NW 16 32 8 0 0 0 56
NNW 18 6 3 0 0 0 27
Variable 0 0 0 0 0 0 0]
Total 261 298 69 3 0 0 631
Hours of calm in this stability class: 4
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 5
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -7 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

Limerick Tower 1
Period of Record: October — December 2015
Stability Class - Moderately Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirgéggon 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 5 1 0 0 0 0 6
NNE 8 1 0 0 0 0 9
NE 8 3 0 0 0 0 11
ENE 6 1 0 0 0 0 7
E 10 3 0 0 0 0 13
ESE 9 1 0 0 0 0 10
SE 3 0 0 0 0 0] 3
SSE 5 1 0 0 0 0 6
S 4 1 0 0 0 0 5
SSw 3 7 0 0 0 0 10
SW 14 3 0 0 0 0 17
WSw 19 2 0 0 0 0 21
w 23 4 0 0 0 0 27
WNW 29 10 0 0 0 0 39
NW 39 5 0 0 0 0 44
NNW 9 0 0 0 0 0 9
Variable 0 0 0 0 0 0 0]
Total 194 43 0 0 0 0 237
Hours of calm in this stability class: 9
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 5
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -7 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

Limerick Tower 1
Period of Record: October — December 2015
Stability Class - Extremely Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 30 Feet

Wind Speed (in mph)

Dirgéggon 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 28 0 0 0 0 0 28
NNE 22 0 0 0 0 0 22
NE 14 0 0 0 0 0 14
ENE 11 0 0 0 0 0 11
E 7 0 0 0 0 0 7
ESE 6 0 0 0 0 0 6
SE 0 0 0 0 0 0 0
SSE 0 0 0 0 0 0] 0
S 1 0 0 0 0 0 1
SSw 1 0 0 0 0 0 1
Sw 6 1 0 0 0 0 7
WSw 12 1 0 0 0 0 13
W 28 1 0 0 0 0 29
WNW 61 1 0 0 0 0 62
NW 49 1 0 0 0 0 50
NNW 32 0 0 0 0 0 32
Variable 0 0 0 0 0 0 0]
Total 278 5 0 0 0 0 283
Hours of calm in this stability class: 12
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 5
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -8 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

Limerick Tower 1
Period of Record: October — December 2015
Stability Class - Extremely Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirggsﬁn1 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 0 0 0 0 0 0 0
NNE 0 0 0 0 0 0 0
NE 0 0 0 0 0 0 0
ENE 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0
ESE 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 0]
SSE 0 0 1 0 0 0 1
S 0 0 3 0 0 0 3
SSw 0 1 3 1 0 0 5
SW 0 0 2 0 0 0 2
wsw 0 0 3 2 0 0 5
w 0 1 2 1 0 0 4
WNW 0 0 0 0 0 0 0
NW 0 0 0 0 0 0 0
NNW 0 0 0 0 0 0 0
Variable 0 0 0 0 0 0 0
Total 0 2 14 4 0 0 20
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 5

Page 76



SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -8 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

Limerick Tower 1
Period of Record: October — December 2015
Stability Class - Moderately Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dir!gi?tn 1-3 4-7 8-12 13-18 19-24 > 24  Total
N 0 0 0 1 0 0 1
NNE 0 0 0 0 0 0] 0
NE 0 2 2 0 0 0 4
ENE 0 0 1 0 0 0 1
E 0 1 0 0 0 0 1
ESE 0 2 1 0 0 0 3
SE 0 1 0 0 0 0 1
SSE 0 0 0 0 0 0 0
S 0 1 1 0 0 0 2
SSw 0 1 1 0 0 0 2
SW 0 0 3 0 0 0 3
wsw 0 1 3 5 0 0 9
w 0 2 9 1 2 0 14
WNW 0 1 0 3 0 0 4
NW 0 2 0 0 0 0 2
NNW 0 2 0 0 0 0 2
Variable 0] 0 0 0 0 0 0
Total 0 16 21 10 2 0 49
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 5
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -8 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

Limerick Tower 1
Period of Record: October — December 2015
Stability Class - Slightly Unstable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirgg:ﬁm1 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 0 5 2 3 0 0 10
NNE 0 4 1 0 0 0 5
NE 0 1 0 0 0 0 1
ENE 1 1 4 2 0 0 8
E 0 1 3 0 0 0 4
ESE 0 0 3 0 0 0 3
SE 1 1 1 0 0 0 3
SSE 0 1 2 0 0 0 3
S 0 1 1 0 0 0 2
SSw 2 0 3 1 0 0 6
Sw 0 1 0 4 0 0 5
Wwsw 0 3 4 3 0 0 10
w 0 3 5 2 5 0 15
WNW 2 7 11 9 2 0 31
NW 0 0 8 9 1 0 18
NNW 1 0 2 1 0 0 4
Variable 0 0 0 0 0 0 0]
Total 7 29 50 34 8 0 128
Hours of calm in this stability class: 0
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 5
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

TableD -8

Wind

Direction

NNE

NE

ENE

ESE

SE

SSE

SSw

SW

WSW

WNW

NW

NNW

Variable

Total

13

15

157

Limerick Tower 1

Wind Speed (in mph)

8-12

18

20

25

50

19

18

23

14

13

17

41

32

317

Hours of calm in this stability class:
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13-18

28

14

11

24

57

64

12

255

0
Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:

19-24

38

Period of Record: October - December2015
Stability Class — Neutral - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

0

Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

68

89

41

39

17

31

22

30

30

18

68

149

108

29

830



SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

TableD -8

Limerick Tower 1

Period of Record: October - December2015

Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

Stability Class - Slightly Stable - 171Ft-26Ft Delta-T (F)

Wind

Direction

NNE

NE

ENE

ESE

SE

SSE

SSw

SW

WSW

WNW

NW

NNW

Variable

Total

15

22

16

16

26

13

196

Wind Speed (in mph)

8-12

10

24

12

40

22

10

12

30

61

27

292

Hours of calm in this stability class:
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13-18

10

12

72

0
Hours of missing wind measurements in this stability class:
Hours of missing stability measurements in all stability classes:

Winds Measured at 175 Feet

19-24

20

39

47

20

15

29

63

60

33

24

62

105

52

23

635



SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -8 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

Limerick Tower 1
Period of Record: October — December 2015
Stability Class - Moderately Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirgg:ﬁm1 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 1 1 2 0 0 0 4
NNE 2 0 1 0 0 0 3
NE 1 0 2 0 0 0 3
ENE 3 4 1 0 0 0 8
E 4 0 2 1 0 0 7
ESE 3 1 2 1 0 0 7
SE 4 2 0 0 0 0 6
SSE 2 5 1 0 0 0 8
S 3 8 5 0 0 0 16
SSw 7 6 12 0 0 0 25
Sw 0 12 8 0 0 0 20
WSW 2 7 7 0 0 0 16
W 1 12 5 0 0 0 18
WNW 8 24 30 4 0 0 66
NW 4 9 5 0 0 0 18
NNW 6 11 3 0 0 0 20
Variable 0 0 0 0 0 0 0
Total 51 102 86 6 0 0 245
Hours of calm in this stability class: 1
Hours of missing wind measurements in this stability class: 0
Hours of missing stability measurements in all stability classes: 5
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Table D -8 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for
the Limerick Generating Station, October — December, 2015

Limerick Tower 1
Period of Record: October - December2015
Stability Class - Extremely Stable - 171Ft-26Ft Delta-T (F)
Winds Measured at 175 Feet

Wind Speed (in mph)

Dirggé?tn 1-3 4-7 8-12 13-18 19-24 > 24 Total
N 10 6 3 0 0 0 19
NNE 5 5 1 0 0 0 11
NE 3 1 0 0 0 0 4
ENE 2 3 0 0 0 0 5
E 2 1 0 0 0 0 3
ESE 5 0 0 0 0 0 5
SE 7 2 0 0 0 0 9
SSE 9 2 0 0 0 0 11
S 4 2 3 0 0 0 9
SSw 3 3 0 0 0 0 6
Sw 3 6 4 0 0 0 13
WSW 5 10 3 0 0 0 18
W 4 23 2 0 0 0 29
WNW 15 56 18 0 0 0 89
NW 12 29 5 0 0 0 46
NNW 6 6 3 0 0 0 15
Variable 0 0 0 0 0 0 0
Total 95 155 42 0 0 0 292
Hours of calm in this stability class: 2
Hours of missing wind measurements in this stability class: 1
Hours of missing stability measurements in all stability classes: 5
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SITE: LIMERICK GENERATING STATION-UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

Table D — 9 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for the Limerick Generating Station, January - December, 2015

Limerick Tower 1 January-December, 2015
30 ft. Wind Speed and Direction 171Ft-26Ft Delta-T (F)

Number of Observations = 8455
Values are Percent Occurrence

SPEED  ———————mm WIND DIRECTION CLASSES ——-—----———mmmmmmm e e STABILITY CLASSES -—----——--
CLASS N NNE NE  ENE E ESE SE  SSE S SSwW SW WSw w WNW NW  NNW TOTAL EU MU SU N SS MS ES  TOTAL
EU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O0.00
MU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
csSu 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O0.00 0.00
A N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.06
LSS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.09
M MS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.07 0.07
ES 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O0.13 0.13
0.35
EU 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.02 0.04 0.02 0.01 0.01 0.01 0.00 0.00 0.15 0.15
MU 0.01 0.02 0.01 0.01 0.00 0.01 0.00 0.00 0.04 0.05 0.04 0.09 0.18 0.06 0.01 0.00 0.53 0.53
1sU 0.01 0.06 0.05 0.01 0.01 0.07 0.05 0.05 0.11 0.02 0.15 0.13 0.13 0.08 0.02 0.05 1.01 1.01
- N 0.46 0.34 0.62 0.51 0.30 0.27 0.21 0.26 0.32 0.50 0.43 0.59 0.66 0.64 0.54 0.35 7.00 7.00
3SS 0.52 0.84 0.64 0.72 0.53 0.38 0.25 0.39 0.51 0.95 1.31 1.18 1.49 1.25 0.82 0.73 12.51 12.51
MS 0.44 0.39 0.33 0.31 0.25 0.24 0.25 0.12 0.21 0.30 0.57 0.63 1.08 1.31 1.24 0.60 8.26 8.26
ES 0.82 0.52 0.37 0.31 0.25 0.13 0.00 0.06 0.05 0.04 0.13 0.31 0.8 1.32 1.24 0.70 7.08 7.08
36.55
EU 0.04 0.05 0.05 0.14 0.05 0.01 0.012 0.07 0.18 0.77 0.72 0.31 0.50 0.37 0.12 0.02 3.39 3.39
MU 0.06 0.12 0.14 0.08 0.05 0.06 0.08 0.04 0.05 0.32 0.22 0.37 0.30 0.28 0.33 0.14 2.64 2.64
4 sUu 0.17 0.18 0.18 0.15 0.11 0.09 0.07 0.07 0.09 0.19 0.28 0.25 0.33 0.43 0.44 0.19 3.22 3.22
- N 1.06 1.11 0.88 2.00 0.77 0.39 0.48 0.75 1.17 0.91 0.97 0.64 0.99 1.37 1.85 0.77 16.11 16.11
7SS 0.35 0.56 0.46 0.60 0.59 0.41 0.25 0.58 1.38 1.11 0.63 0.48 1.11 1.77 1.30 0.39 11.99 11.99
MS 0.02 0.05 0.08 0.02 0.09 0.04 0.01 0.01 0.07 0.15 0.11 0.12 0.37 0.44 0.20 0.05 1.83 1.83
ES 0.00 0.00 0.01 0.01 0.01 0.02 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.07 0.00 0.21 0.21
39.40
EU 0.00 0.00 0.00 0.01 0.05 0.08 0.06 0.08 0.24 0.59 0.02 0.06 0.24 0.09 0.00 0.00 1.53 1.53
MU 0.07 0.00 0.00 0.04 0.09 0.01 0.01 0.00 0.05 0.04 0.04 0.08 0.24 0.18 0.25 0.01 1.10 1.10
8 SU 0.15 0.04 0.00 0.02 0.19 0.05 0.02 0.01 0.02 0.05 0.02 0.19 0.20 0.24 0.69 0.18 2.07 2.07
- N 0.69 0.31 0.45 0.64 0.98 0.48 0.13 0.18 0.25 0.14 0.12 0.18 0.89 1.61 2.87 0.97 10.88 10.88
1SS 0.00 0.02 0.00 0.01 0.33 0.17 0.05 0.09 0.09 0.11 0.11 0.02 0.27 0.35 0.33 0.09 2.06 2.06
2 Ms 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.04 0.04
ES 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17.67
EU 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.05 0.05 0.04 0.05 0.05 0.00 0.25 0.25
1 MU 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.05 0.06 0.20 0.00 0.34 0.34
3SU 0.02 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.07 0.19 0.33 0.05 0.70 0.70
- N 0.09 0.00 0.00 0.00 0.12 0.07 0.00 0.00 0.00 0.00 0.00 0.00 O0.11 1.09 1.92 0.34 3.73 3.73
1SS 0.00 0.00 0.01 0.00 0.01 0.04 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.05 0.04 0.01 0.17 0.17
8 MS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O0O.00 0.00
ES 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.18
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SITE: LIMERICK GENERATING STATION-UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

Table D — 9 Wind Speed by Direction Measured at 30 Feet for Various Stability Classes for the Limerick Generating Station, January - December, 2015

Limerick Tower 1 January-December, 2015
30 ft. Wind Speed and Direction 171Ft-26Ft Delta-T (F)

SPEED  ————— e WIND DIRECTION CLASSES ——————————mmmmmmmmmmmm e o STABILITY CLASSES -----—-———-
CLASS N NNE NE  ENE E ESE SE  SSE S SSw Sw wsw W WNW NW  NNW TOTAL EU MU Su N SS MS ES  TOTAL

EU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O0.00 0.00 0.00
1 MU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01 0.01
9 SU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.07 0.07
- N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.33 0.00 0.41 0.41
2SS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O0.00 0.00 0.00
4 MS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ES 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.50

EU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
G MU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TSU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2SS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O0.00 0.00 0.00
4 MS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ES 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O0.00 0.00 0.00

0.00

TOT 4.99 4.61 4.27 5.62 4.79 3.05 1.98 2.78 4.85 6.27 5.95 5.76 10.11 13.36 15.26 5.65 99.65 5.32 4.62 7.06 38.19 26.82 10.20 7.43 99.65

Wind Direction by Stability

N NNE NE ENE E ESE SE  SSE S SSw Sw wsw w WNW NW  NNW  TOTAL -STABILITY CLASSES-
0.04 0.05 0.05 0.17 0.09 0.11 0.11 0.15 0.44 1.40 0.82 0.43 0.78 0.52 0.17 0.02 5.32 Extremely Unstable
0.14 0.14 0.15 0.13 0.15 0.08 0.09 0.04 0.13 0.40 0.30 0.57 0.76 0.59 0.79 0.15 4.62 Moderately Unstable
0.35 0.27 0.22 0.19 0.32 0.22 0.14 0.13 0.22 0.26 0.46 0.58 0.73 0.93 1.55 0.46 7.06 Slightly Unstable
2.31 1.76 1.94 3.15 2.15 1.22 0.83 1.18 1.74 1.55 1.51 1.41 2.65 4.79 7.51 2.44 38.19 Neutral
0.88 1.42 1.11 1.34 1.47 0.99 0.54 1.08 1.99 2.16 2.05 1.69 2.87 3.43 2.48 1.23 26.82 Slightly Stable
0.46 0.45 0.41 0.33 0.34 0.27 0.26 0.14 0.28 0.45 0.67 0.77 1.44 1.75 1.44 0.65 10.20 Moderately Stable
0.82 0.52 0.38 0.32 0.26 0.15 0.00 0.06 0.05 0.05 0.14 0.32 0.8 1.35 1.31 0.70 7.43 Extremely Stable

Wind Direction by Wind Speed

N NNE NE ENE E ESE SE  SSE S SSw Sw wsw w WNW NW  NNW TOTAL -WIND SPEED CLASSES-
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.35 CALM
2.26 2.18 2.01 1.88 1.34 1.11 0.77 0.88 1.25 1.88 2.65 2.95 4.40 4.68 3.88 2.44 36.55 < 3.5 mph
1.70 2.06 1.80 3.02 1.67 1.03 0.91 1.51 2.95 3.47 2.95 2.18 3.62 4.68 4.31 1.56 39.40 3.6 - 7.5 mph
0.91 0.38 0.45 0.72 1.64 0.79 0.27 0.38 0.65 0.92 0.31 0.54 1.83 2.47 4.14 1.25 17.67 7.6 - 12.5 mph
0.12 0.00 0.01 0.00 0.14 0.12 0.02 0.01 0.00 0.00 0.05 0.08 0.26 1.43 2.53 0.40 5.18 12.6 - 18.5 mph
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.40 0.00 0.50 18.6 - 24.5 mph
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24.5 mph
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SITE: LIMERICK GENERATING STATION -UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

Table D — 10 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for the Limerick Generating Station, January - December, 2015

Limerick Tower 1 January-December, 2015
175 ft. Wind Speed and Direction 171Ft-26Ft Delta-T (F)

Number of Observations = 8606
Values are Percent Occurrence

SPEED  ———————— WIND DIRECTION CLASSES ——-—---—————mmmmmmmmmmmmmmmooooo. e STABILITY CLASSES —-—-----——-
CLASS N NNE NE  ENE E ESE SE  SSE S SSw SW - wsw W WNW NW  NNW TOTAL EU MU SuU N SS MS ES  TOTAL
EU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
csSu 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
A N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LSS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03
M MS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O0.05 0.05
0.08
EU 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03
MU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.01 0.00 0.03 0.07 0.07 0.01 0.00 0.22 0.22
1SsU 0.02 0.02 0.00 0.03 0.01 0.01 0.02 0.06 0.01 0.06 0.08 0.01 0.05 0.07 0.03 0.03 0.53 0.53
- N 0.15 0.30 0.26 0.20 0.21 0.19 0.13 0.08 0.16 0.23 0.20 0.30 0.30 0.28 0.29 0.12 3.39 3.39
3SS 0.20 0.19 0.20 0.31 0.17 0.16 0.10 0.14 0.14 0.16 0.16 0.13 0.27 0.20 0.27 0.15 2.95 2.95
MS 0.08 0.10 0.02 0.12 0.12 0.12 0.09 0.09 0.09 0.13 0.07 0.06 0.12 0.22 0.22 0.15 1.80 1.80
ES 0.15 0.06 0.09 0.03 0.12 0.12 0.13 0.15 0.12 0.13 0.21 0.17 0.26 0.38 0.38 0.23 2.73 2.73
11.67
EU 0.01 0.02 0.08 0.07 0.02 0.01 0.00 0.08 0.08 0.28 0.21 0.12 0.27 0.10 0.06 0.00 1.42 1.42
MU 0.05 0.09 0.10 0.01 0.03 0.05 0.03 0.05 0.07 0.14 0.14 0.19 0.20 0.15 0.10 0.07 1.48 1.48
SU 0.10 0.12 0.19 0.10 0.09 0.07 0.06 0.06 0.08 0.10 0.09 0.14 0.15 0.24 0.12 0.05 1.77 1.77
- N 0.58 0.72 0.76 1.29 0.37 0.28 0.37 0.34 0.55 0.57 0.41 0.27 0.60 0.89 0.45 0.30 8.75 8.75
7SS 0.44 0.31 0.40 0.76 0.35 0.35 0.28 0.43 0.79 0.92 0.88 0.67 0.72 1.09 0.57 0.36 9.32 9.32
MS 0.08 0.03 0.20 0.20 0.08 0.06 0.07 0.15 0.27 0.26 0.51 0.49 0.46 1.52 0.66 0.36 5.40 5.40
ES 0.10 0.08 0.07 0.14 0.02 0.03 0.13 0.13 0.12 0.15 0.30 0.36 0.56 1.41 0.78 0.15 4.53 4.53
32.66
EU 0.05 0.00 0.00 0.06 0.03 0.01 0.07 0.08 0.34 0.78 0.35 0.21 0.31 0.19 0.03 0.00 2.51 2.51
MU 0.06 0.06 0.07 0.07 0.08 0.02 0.05 0.01 0.07 0.21 0.13 0.20 0.29 0.24 0.22 0.05 1.82 1.82
8 SU 0.16 0.06 0.05 0.14 0.08 0.05 0.03 0.06 0.06 0.24 0.21 0.17 0.29 0.42 0.45 0.13 2.60 2.60
- N 0.91 0.78 0.79 1.56 0.78 0.42 0.33 0.71 1.10 0.86 0.58 0.43 0.85 1.63 1.38 0.80 13.90 13.90
1SS 0.40 0.48 0.51 0.33 0.56 0.36 0.14 0.37 1.62 1.36 0.69 0.49 0.99 2.09 0.89 0.36 11.62 11.62
2Ms 0.03 0.07 0.12 0.03 0.07 0.05 0.01 0.05 0.07 0.33 0.30 0.33 0.24 1.13 0.31 0.13 3.27 3.27
ES 0.06 0.01 0.00 0.01 0.01 0.01 0.01 0.00 0.05 0.02 0.10 0.10 0.05 0.41 0.24 0.06 1.15 1.15
36.87
EU 0.00 0.00 0.00 0.00 0.03 0.05 0.03 0.03 0.16 0.38 0.02 0.10 0.15 0.01 0.02 0.00 1.01 1.01
1 MU 0.06 0.00 0.00 0.01 0.03 0.00 0.00 0.00 0.02 0.09 0.01 0.13 0.13 0.17 0.08 0.00 0.74 0.74
3 SU 0.07 0.02 0.00 0.02 0.07 0.01 0.01 0.02 0.03 0.05 0.08 0.20 0.13 0.27 0.35 0.08 1.42 1.42
- N 0.36 0.20 0.35 0.22 0.40 0.29 0.05 0.16 0.31 0.28 0.17 0.17 0.67 1.92 2.03 0.63 8.22 8.22
1SS 0.03 0.05 0.00 0.03 0.27 0.08 0.07 0.08 0.26 0.29 0.16 0.02 0.29 0.49 0.21 0.09 2.43 2.43
8 Ms 0.01 0.00 0.00 0.00 0.01 0.03 0.00 0.01 0.00 0.00 0.05 0.00 0.03 0.07 0.00 0.00 0.22 0.22
ES 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O0.00 0.00
14.04
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SITE: LIMERICK GENERATING STATION -UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

Table D — 10 Wind Speed by Direction Measured at 175 Feet for Various Stability Classes for the Limerick Generating Station, January - December, 2015

Limerick Tower 1 January-December, 2015
175 ft. Wind Speed and Direction 171Ft-26Ft Delta-T (F)
SPEED  ——— - WIND DIRECTION CLASSES —--———-mmmmmm e e STABILITY CLASSES -----———--
CLASS N NNE NE  ENE E ESE SE  SSE S SSw SW wsw w WNW NW  NNW TOTAL EU MU Su N SS MS ES
EU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.02 0.02 0.03 0.02 0.00 0.00 0.21 0.21
1 MU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.03 0.06 0.07 0.05 0.00 0.24 0.24
9 SU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.07 0.19 0.19 0.01 0.46 0.46
N 0.01 0.00 0.00 0.00 0.07 0.03 0.00 0.00 0.00 0.02 0.03 0.00 0.12 0.96 1.12 0.23 2.60 2.60
2SS 0.00 0.00 0.00 0.00 0.01 0.02 0.00 0.01 0.00 0.03 0.00 0.01 0.01 0.07 0.05 0.00 0.22 0.22
4 MS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
EU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.00 0.00 0.00 0.00 0.03 0.03
G MU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.01 0.00 0.05 0.05
TSU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.08 0.00 0.12 0.12
N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.26 0.40 0.01 0.66 0.66
2SS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 MS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOT 4.18 3.78 4.24 5.76 4.11 2.89 2.23 3.36 6.60 8.20 6.22 5.59 8.77 17.27 12.07 4.55 99.92 5.22 4.55 6.90 37.52 26.57 10.69 8.46

Wind Direction by Stability

N NNE NE  ENE E ESE SE  SSE S SSwW SW WSw W WNW NW  NNW TOTAL -STABILITY CLASSES-
0.06 0.02 0.08 0.14 0.09 0.08 0.12 0.20 0.58 1.55 0.62 0.48 0.77 0.33 0.12 0.00 5.22 Extremely Unstable
0.16 0.15 0.17 0.09 0.15 0.07 0.08 0.06 0.20 0.46 0.29 0.58 0.74 0.74 0.48 0.12 4.55 Moderately Unstable
0.36 0.22 0.23 0.30 0.26 0.14 0.13 0.20 0.19 0.45 0.48 0.52 0.72 1.19 1.22 0.30 6.90 Slightly Unstable
2.01 2.00 2.15 3.27 1.82 1.21 0.87 1.29 2.13 1.96 1.39 1.17 2.54 5.94 5.67 2.09 37.52 Neutral
1.07 1.02 1.10 1.43 1.36 0.98 0.59 1.03 2.80 2.77 1.89 1.32 2.28 3.94 1.99 0.96 26.57 Slightly Stable
0.21 0.21 0.34 0.35 0.28 0.26 0.17 0.30 0.43 0.71 0.93 0.87 0.86 2.94 1.20 0.64 10.69 Moderately Stable
0.31 0.15 0.16 0.19 0.15 0.16 0.27 0.28 0.28 0.30 0.62 0.64 0.86 2.20 1.41 0.44 8.46 Extremely Stable

Wind Direction by Wind Speed

N NNE NE  ENE E ESE SE  SSE S SSW SW WSw W WNW NW  NNW TOTAL -WIND SPEED CLASSES-

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 CALM

0.60 0.67 0.57 0.71 0.63 0.60 0.49 0.52 0.55 0.72 0.72 0.71 1.06 1.22 1.21 0.69 11.67 < 3.5 mph
1.37 1.38 1.79 2.57 0.98 0.85 0.94 1.23 1.95 2.42 2.54 2.23 2.96 5.41 2.74 1.29 32.66 3.6 - 7.5 mph
1.66 1.45 1.53 2.20 1.62 0.92 0.64 1.28 3.30 3.80 2.36 1.93 3.02 6.10 3.54 1.52 36.87 7.6 - 12.5 mph
0.53 0.27 0.35 0.29 0.81 0.46 0.16 0.31 0.79 1.09 0.50 0.63 1.41 2.93 2.70 0.80 14.04 12.6 - 18.5 mph
0.01 0.00 0.00 0.00 0.08 0.06 0.00 0.01 0.01 0.17 0.08 0.07 0.29 1.31 1.39 0.24 3.74 18.6 - 24.5 mph
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.29 0.49 0.01 0.86 24.5 mph

Page 86

TOTAL

3.74

99.92



SITE:

LICENSEE:

Table D — 11

LIMERICK GENERATING STATION —UNITS 1 & 2

Limerick Generating Station

EXELON GENERATION COMPANY, LLC

x/Q and D/Q values

North Stack - Flow = 316000 cfm

Annual x/Q and D/Q values for the North Stack, Limerick Generating Station, 2015

Stack ID Location Direction | Range (m) | X/Q(s/m"3) Undepleted | D/Q (1/m*2)

N Site Boundary S 762 1.22E-07 1.37E-09
N Site Boundary SSwW 762 9.72E-08 8.37E-10
N Site Boundary sSwW 884 7.70E-08 7.23E-10
N Site Boundary WSW 854 1.29E-07 1.20E-09
N Site Boundary w 854 1.35E-07 1.45E-09
N Site Boundary WNW 793 9.13E-08 1.04E-09
N Site Boundary NW 762 4.94E-08 5.51E-10
N Site Boundary NNW 884 7.11E-08 7.13E-10
N Site Boundary N 884 1.34E-07 1.43E-09
N Site Boundary NNE 793 1.91E-07 2.86E-09
N Site Boundary NE 793 1.45E-07 1.82E-09
N Site Boundary ENE 793 1.28E-07 1.55E-09
N Site Boundary E 762 2.83E-07 3.62E-09
N Site Boundary ESE 762 4.83E-07 6.39E-09
N Site Boundary SE 762 6.64E-07 9.88E-09
N Site Boundary SSE 1006 1.14E-07 1.42E-09
N RR-Inf-Lck-NG S 300 5.18E-07 5.00E-09
N RR-Inf-Lck-NG SSwW 225 7.12E-07 4.30E-09
N RR-Inf-Lck-NG SwW 225 6.71E-07 4.25E-09
N RR-Inf-Lck-NG WSW 345 4.89E-07 3.82E-09
N RR-Inf-Lck-NG W 225 1.15E-06 9.35E-09
N RR-Inf-Lck-NG WNW 345 3.34E-07 3.36E-09
N RR-Inf-Lck-NG NW 450 1.03E-07 1.07E-09
N RR-Inf-Lck-NG ESE 884 4.01E-07 5.18E-09
N RR-Inf-Lck-NG WSW 450 3.08E-07 2.71E-09
N RR-Inf-Lck-NG NNE 682 2.24E-07 3.43E-09
N Inhalation N 948 1.25E-07 1.31E-09
N Inhalation NNE 825 1.83E-07 2.73E-09
N Inhalation NE 1057 1.16E-07 1.33E-09
N Inhalation ENE 985 1.13E-07 1.24E-09
N Inhalation E 873 2.50E-07 3.07E-09
N Inhalation ESE 1047 3.30E-07 4.26E-09
N Inhalation SE 1202 3.76E-07 5.15E-09
N Inhalation SSE 1647 7.22E-08 8.07E-10
N Inhalation S 1325 6.59E-08 7.52E-10
N Inhalation SSwW 1543 4.89E-08 4.61E-10
N Inhalation SW 991 6.73E-08 6.42E-10
N Inhalation WSW 1158 9.08E-08 8.89E-10
N Inhalation W 1105 1.00E-07 1.05E-09
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SITE:

LICENSEE:

Table D — 11

North Stack - Flow = 316000 cfm

LIMERICK GENERATING STATION —UNITS 1 & 2

Limerick Generating Station

EXELON GENERATION COMPANY, LLC

x/Q and D/Q values

Annual x/Q and D/Q values for the North Stack, Limerick Generating Station, 2015

Stack ID Location Direction Range (m) X/Q (s/m”*3) Undepleted | D/Q (1/m*2)
N Inhalation WNW 1123 5.96E-08 6.59E-10
N Inhalation NW 1104 3.39E-08 3.63E-10
N Inhalation NNW 1540 5.82E-08 3.99E-10
N Vegetation N 1016 1.18E-07 1.20E-09
N Vegetation NNE 2929 1.35E-07 4.86E-10
N Vegetation NE 4358 2.06E-07 2.72E-10
N Vegetation ENE 4331 1.92E-07 2.40E-10
N Vegetation E 3573 2.21E-07 5.33E-10
N Vegetation ESE 1371 2.72E-07 3.17E-09
N Vegetation SE 7113 1.09E-07 3.85E-10
N Vegetation SSE 2107 6.88E-08 5.95E-10
N Vegetation S 1860 5.51E-08 5.43E-10
N Vegetation SSW 1622 4.83E-08 4.39E-10
N Vegetation SW 1389 4.92E-08 4.95E-10
N Vegetation WSW 1374 7.88E-08 7.92E-10
N Vegetation w 1317 8.44E-08 8.73E-10
N Vegetation NW 2499 2.85E-08 1.58E-10
N Vegetation NNW 1703 5.90E-08 3.55E-10
N Meat N 7551 7.57E-08 1.11E-10
N Meat NNE 8015 7.93E-08 1.11E-10
N Meat NE 4287 2.00E-07 2.72E-10
N Meat ENE 2271 1.28E-07 5.15E-10
N Meat ESE 3775 1.99E-07 7.33E-10
N Meat SE 7695 1.08E-07 3.36E-10
N Meat S 3722 6.44E-08 2.55E-10
N Meat SSW 2323 5.33E-08 3.08E-10
N Meat SW 7055 1.81E-07 1.86E-10
N Meat WSW 4321 1.04E-07 2.55E-10
N Meat w 5223 7.36E-08 1.73E-10
N Meat NNW 6379 8.13E-08 1.78E-10
N Cow N 7551 7.57E-08 1.11E-10
N Cow S 6740 1.17E-07 1.24E-10
N Cow SSW 3167 8.07E-08 2.43E-10
N Cow WSW 4321 1.00E-07 1.05E-09
N Garden/Fruit ESE 2198 5.96E-08 6.59E-10
N Garden/Fruit SE 1972 3.39E-08 3.63E-10
N Garden/Fruit N 5174 5.82E-08 3.99E-10
N Garden/Fruit SSE 7202 1.04E-07 1.85E-10
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SITE:

LICENSEE:

Table D - 12

LIMERICK GENERATING STATION —UNITS 1 & 2

EXELON GENERATION COMPANY, LLC

Limerick Generating Station
x/Q and D/Q values

South Stack - Flow = 187000 cfm

Annual x/Q and D/Q values for the South Stack, Limerick Generating Station, 2015

Stack ID Location Direction | Range (m) | X/Q (s/m*3) Undepleted D/Q (1/m"2)

S Site Boundary S 762 6.66E-08 8.91E-10
S Site Boundary SSW 762 4.91E-08 5.47E-10
S Site Boundary SwW 884 3.88E-08 4.94E-10
S Site Boundary WSsW 854 6.99E-08 8.39E-10
S Site Boundary W 854 8.17E-08 1.00E-09
S Site Boundary WNW 793 4.92E-08 7.27E-10
S Site Boundary NW 762 2.71E-08 4.69E-10
S Site Boundary NNW 884 4.18E-08 5.26E-10
S Site Boundary N 884 8.14E-08 1.11E-09
S Site Boundary NNE 793 1.28E-07 2.43E-09
S Site Boundary NE 793 9.36E-08 1.45E-09
S Site Boundary ENE 793 7.96E-08 1.50E-09
S Site Boundary E 762 1.80E-07 3.21E-09
S Site Boundary ESE 762 2.45E-07 4.15E-09
S Site Boundary SE 762 3.57E-07 6.29E-09
S Site Boundary SSE 1006 6.54E-08 9.65E-10
S RR-Inf-Lck-NG S 300 2.70E-07 2.81E-09
S RR-Inf-Lck-NG SSW 225 3.40E-07 2.40E-09
S RR-Inf-Lck-NG SwW 225 2.95E-07 2.28E-09
S RR-Inf-Lck-NG WSW 345 2.39E-07 2.29E-09
S RR-Inf-Lck-NG W 225 6.53E-07 5.57E-09
S RR-Inf-Lck-NG WNW 345 1.71E-07 1.84E-09
S RR-Inf-Lck-NG NW 450 5.06E-08 7.19E-10
S RR-Inf-Lck-NG ESE 884 2.13E-07 3.53E-09
S RR-Inf-Lck-NG WSW 450 1.53E-07 1.70E-09
S RR-Inf-Lck-NG NNE 682 1.41E-07 2.86E-09
S Inhalation N 948 7.94E-08 1.03E-09
S Inhalation NNE 825 1.25E-07 2.75E-09
S Inhalation NE 1057 8.91E-08 1.11E-09
S Inhalation ENE 985 8.52E-08 1.24E-09
S Inhalation E 873 1.72E-07 2.81E-09
S Inhalation ESE 1047 1.93E-07 2.96E-09
S Inhalation SE 1202 2.41E-07 4.15E-09
S Inhalation SSE 1647 5.49E-08 6.56E-10
S Inhalation S 1325 4. 52E-08 5.92E-10
S Inhalation SSW 1543 3.61E-08 3.81E-10
S Inhalation SW 991 3.55E-08 4.55E-10
S Inhalation WSW 1158 5.59E-08 6.82E-10
S Inhalation W 1105 6.52E-08 7.76E-10
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SITE:

LICENSEE:

Table D - 12

LIMERICK GENERATING STATION —UNITS 1 & 2

EXELON GENERATION COMPANY, LLC

Limerick Generating Station
x/Q and D/Q values

South Stack - Flow = 187000 cfm

Annual x/Q and D/Q values for the South Stack, Limerick Generating Station, 2015

Stack ID Location Direction | Range (m) | X/Q (s/m”*3) Undepleted D/Q (1/m"2)

S Inhalation WNW 1123 3.56E-08 4 58E-10
S Inhalation NW 1104 2.24E-08 3.38E-10
S Inhalation NNW 1540 5.20E-08 3.31E-10
S Vegetation N 1016 7.79E-08 9.57E-10
S Vegetation NNE 2929 1.41E-07 5.01E-10
S Vegetation NE 4358 2.20E-07 2.61E-10
S Vegetation ENE 4331 2.08E-07 2.42E-10
S Vegetation E 3573 2.37E-07 4 96E-10
S Vegetation ESE 1371 2.01E-07 2.45E-09
S Vegetation SE 7113 1.12E-07 3.63E-10
S Vegetation SSE 2107 6.15E-08 5.10E-10
S Vegetation S 1860 4.68E-08 4.67E-10
S Vegetation SSwW 1622 3.71E-08 3.67E-10
S Vegetation SwW 1389 3.23E-08 3.96E-10
S Vegetation WSW 1374 5.43E-08 6.44E-10
S Vegetation w 1317 5.94E-08 6.77E-10
S Vegetation NW 2499 2.85E-08 1.43E-10
S Vegetation NNW 1703 5.52E-08 2.99E-10
S Meat N 7551 7.83E-08 1.09E-10
S Meat NNE 8015 8.23E-08 1.08E-10
S Meat NE 4287 2.14E-07 2.66E-10
S Meat ENE 2271 1.38E-07 5.40E-10
S Meat ESE 3775 2.05E-07 6.54E-10
S Meat SE 7695 1.12E-07 3.27E-10
S Meat S 3722 6.80E-08 2.57E-10
S Meat SSwW 2323 5.16E-08 2.84E-10
S Meat SwW 7055 1.90E-07 2.03E-10
S Meat WSW 4321 1.10E-07 2.68E-10
S Meat w 5223 7.72E-08 1.67E-10
S Meat NNW 6379 8.25E-08 1.80E-10
S Cow N 7551 7.83E-08 1.09E-10
S Cow S 6740 1.29E-07 1.25E-10
S Cow SSwW 3167 8.57E-08 2.26E-10
S Cow WSW 4321 1.10E-07 2.68E-10
S Garden/Fruit ESE 2198 2.31E-07 1.51E-09
S Garden/Fruit SE 1972 2.44E-07 2.69E-09
S Garden/Fruit N 5174 1.35E-07 4.03E-10
S Garden/Fruit SSE 7202 1.11E-07 1.78E-10
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Appendix D
ERRATA — Previous Reports
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

(Page Intentionally Left Blank)
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Correction to the 2014 ARERR

The total values and respective percent of ODCM limit listed in Appendix A, Table 2A Fission and
Activation Products Excluding Tritium, Gasses, & Alpha for whole body and organ dose were
misreported in the 2014 ARERR. These data were not updated from the 2013 ARERR. The corrected
whole body dose for 2014 from fission and activation products is 4.93E-04 mrem and the corrected
organ dose for 2014 from fission and activation products is 5.59E-04 mrem. This represents 8.21E-
03% of the whole body dose limit and 2.79E-03% of the organ dose limit. This change impacts one
section of the 2014 report, as listed below. (IR 02653815)

Appendix A, Table 2A, total whole body, total organ dose, percent of ODCM whole body dose limit, and
percent of ODCM organ dose limit values were updated to reflect the correct 2014 values.
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
NO. 40
January 1, 2014 through December 31, 2014
EXELON GENERATION COMPANY, LLC

LIMERICK GENERATING STATION
UNITS NO. 1 AND 2

DOCKET NO. 50-352 (Unit 1)

DOCKET NO. 50-353 (Unit 2)
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SITE:
LICENSEE:

LIMERICK GENERATING STATION —UNITS 1 & 2

EXELON GENERATION COMPANY, LLC

TABLE 2A LIQUID EFFLUENTS — SUMMATION OF ALL RELEASES

PERIOD 2014

Fission and Activation
Prp_ducts Excluding ' Uncertainty
Tritium, Gasses & Units| Qtr1 Qtr 2 Qtr 3 Qtr 4 Total (%)
Alpha)
Total Release Ci 1.46E-04 7.35E-04 0.00E+00 0.00E+00 |8.81E-04 21.1
Average Concentration uCi/ml| 1.20E-08 8.48E-09 N/A N/A 8.92E-09
Dose - Whole Body mrem | 7.10E-05 4.22E-04 N/A N/A 4.93E-04
- Organ mrem | 8.17E-05 4.77E-04 N/A N/A 5.59E-04
% of ODCM Limit
_ Whole Body Dose* % 2.37E-03 1.41E-02 N/A N/A 8.21E-03
- Organ Dose* % 8.17E-04 4.77E-03 N/A N/A 2.79E-03
o ] Uncertainty
Tritium Units Qtr1l Qtr 2 Qtr 3 Qtr4 Total (%)
Total Release Ci 1.79E+00 2.68E+00 N/A N/A 4.47E+00 6.4
IAverage Concentration uCi/ml| 1.47E-04 3.09E-05 N/A N/A 4.52E-05
% of ODCM Limit - ECL % 1.47E+00 3.09E-01 N/A N/A 4.52E-01
Dissolved and Entrained ) Uncertainty
Gases Units Qtr1l Qtr 2 Qtr 3 Qtr 4 Total (%)
Total Release Ci 8.50E-06 1.12E-05 N/A N/A 1.97E-05 21.1
Average Concentration uCi/ml| 6.98E-10 1.29E-10 N/A N/A 1.99E-10
% of ODCM Limit - ECL % 3.49E-04 6.45E-05 N/A N/A 9.96E-05
) Uncertainty
Gross Alpha Units Qtr1l Qtr 2 Qtr 3 Qtr4 Total (%)
Total Release Ci <LLD <LLD N/A N/A <LLD 23.0
IAverage Concentration uCi/ml N/A N/A N/A N/A N/A
Volume of Waste ) Uncertainty
Released Units Qtrl Qtr 2 Qtr 3 Qtr 4 Total (%)
Total Liters | 3.62E+05 3.55E+06 N/A N/A 3.92E+06 5.0
Volume of Dilution U aint
i ncertain
\F/)\/ea;}g:jused during Units Qtr1l Qtr 2 Qtr 3 Qtr4 Total (%) Y
Total Liters | 1.18E+07 8.31E+07 N/A N/A 9.49E+07 3.6

*

Percent of limit includes gases and tritium.
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Appendix E
Offsite Dose Calculation Manual
Revision 28 Summary of Changes
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Change Summary Matrix for ODCM Revision 28

Determination A — Setpoint Calculation Changes
Determination B — Meteorological Changes
Determination C — REMP Changes
Determination D - Administrative

Item Rev 27 | Rev 28 | Determination | Description of Change
No. Page Page Identifier

1. 85 85 A Included the value for F designated for the Radwaste
discharge radiation monitor Hi Setpoint calculation.

Reason:

The Hi setpoint is administratively controlled to a value less
than the Hi-Hi setpoint. The value for F is being added to the
ODCM to ensure more control over the Hi Setpoint
calculation. No change to the value itself.

2. 88 88 A Removed the subscript on CPM in equation 1-3.

Reason:

Removed the subscript sw on CPM because the equation is
used for both the Service Water (SW) and RHR Service
Water (RHRSW) systems.

3. 88 88 A Added RISH numbers for the RHRSW radiation monitors and
corrected a typo of the U1 SW radiation monitor RISH
number.

Reason:

Added RISH-012-0K619A and -0K619B radiation monitors to
clarify that the setpoint calculations are to be used for both
the SW and RHRSW radiation monitors. Change 012-1K605
to 010-1K605 to reflect the correct RISH number.

4, 88 88 A Included the values for F designated for SW (0.75) and
RHRSW (0.50).

Reason:

Currently the F values used in the Hi Setpoint calculation
reside in the associated system Surveillance Test. The High
Setpoint is administratively controlled to a value that is less
than the Hi-Hi Setpoint. The values for F are being added to
the ODCM to ensure more control over the Hi Setpoint
calculation for SW and RHRSW. No change to the value
itself.

5. 95 95 A Included the value for F (0.289855) for the North Stack Hi
Setpoint.

Reason:

Currently the F value used in the Hi Setpoint calculation
reside in the DTSQA approved computer program available
to calculate the setpoint. The High Setpoint is
administratively controlled to a value that is less than the Hi-
Hi Setpoint. The value for F is being added to the ODCM to
ensure more control over the Hi Setpoint calculation for the
North Stack. No change to the value itself.
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SITE: LIMERICK GENERATING STATION —UNITS 1 & 2
LICENSEE: = EXELON GENERATION COMPANY, LLC

Change Summary Matrix for ODCM Revision 28

Determination A — Setpoint Calculation Changes
Determination B — Meteorological Changes
Determination C — REMP Changes
Determination D - Administrative

6. 97 97 A Included the value for F (0.5) for the South Stack Hi Setpoint.

Reason:

Currently the F value used in the Hi Setpoint calculation reside
in the DTSQA approved computer program available to
calculate the setpoint. The Hi Setpoint is administratively
controlled to a value that is less than the High-High Setpoint.
The value for F is being added to the ODCM to ensure more
control over the Hi Setpoint calculation for the South Stack. No
change to the value itself.

7. 309 309 B The reference information was added as Note (5) for the ¥/Q
value listed for the highest annual average relative
concentration used for setpoint determination. Note (5) states:
Site specific value from the Limerick Generating Station Final
Environmental Statement (NUREG-0974)

Reason:
Document origin of value.

8. 309 309 B Updated the values for y/Q and D/Q for the following pathways:

e Highest annual average relative concentration site
boundary dose rate (%/Q only)

e Highest annual average relative concentration residence
pathway

o Highest annual average relative concentration garden
pathway (x/Q and D/Q)

e Highest annual average relative concentration meat
pathway (x/Q and D/Q)

¢ Highest annual average relative concentration milk pathway
(x/Q and D/Q)

Reason:

Old values were calculated using a 5-year average of 2004-
2008. New values were calculated using current meteorology
from 2010-2014.

9. 309 309 B Added sector locations and additional reference information to
the %/Q and D/Q descriptions.

Reason:
To document additional information about the values.

10. 310 310 B Updated Table 112-32 with 2014 Land Use Census information.
Included note (2) documenting the distances of the station
maintained REMP gardens.

Reason:

Updated nearest gaseous effluent dose receptor distances
information from 2009 to 2014 to ensure the most current
information is readily available.
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LICENSEE: = EXELON GENERATION COMPANY, LLC

Change Summary Matrix for ODCM Revision 28

Determination A — Setpoint Calculation Changes
Determination B — Meteorological Changes
Determination C — REMP Changes
Determination D - Administrative

11. 323 323 C Added location13S4 to Table A-1 Il Air Particulate and lodine
Sampling, at a distance of 1,186 feet SE of site.

Reason:
New location in SE sector added to the REMP.

12. 325 325 C Updated Figure A-1 with 13S4 sampling location.

Reason:
Updated map to include the addition of new air sampling station
1354 into the REMP.

13. | 329 329 D Added Reference 35; NUREG-0974, Final Environmental
Statement related to the operation of Limerick Generating
Station, Units 1 and 2 (April 1984)

Reason:
Information from this report is used in the ODCM.
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CY-LG-170-301

Limerick Generating Station
Offsite Dose Calculation Manual

PURPOSE:

The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology and
parameters used in the calculation of offsite doses resulting from radioactive gaseous and
liquid effluent, in the calculation of gaseous and liquid effluent monitoring alarm/trip
setpoints, and in the conduct of the Radiological Environmental Monitoring Program.

SCOPE:

The ODCM shall also contain the Radioactive Effluent Controls Programs, the
Meteorological Monitoring Program, the Radiological Environmental Monitoring Program
required by Tech. Spec. Section 6.8.4 and the descriptions of the information that should be
included in the Annual Radiological Environmental Operating and Annual Radioactive
Effluent Release Reports required by Tech Spec. Sections 6.9.1.7 and 6.9.1.8, respectively.

Rev. 28
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CY-LG-170-301
Change Matrix

The following details the linkage between the Revision 21 of the ODCM and the current
revision of the ODCM regarding the renumbering of the various sections. The purpose of
this section is to permit a cross-reference from the old to new revision of the ODCM for
procedures and surveillance tests. Changes to procedures to address the new numbering
will occur as the procedures are revised on their normal revision process cycle.

Revision 21 — Old | Current Revision
Part |
1.0 Definitions 1.0 Definitions
Table 11-1 Table 1-1
Figure 12.2-1a Figure 1-1
Figure 12.2-1b Figure 1-2
2.0 Bases Bases
3.0 Applicability
3.0.1
3.0.2
3.0.3
3.04
4.0 Surveillance Requirement
4.0.1
4.0.2
4.0.3
4.04
3.1 Meteorology 3.3.4 Meteorology
3.1-1 434
Table 13.1-1 Table 3.3-3
Table 13.1-2 Table 4.3-2
Table 13.1-3
Figure 13.1-1 Figure 3.3-1
3.2.1 Radioactive Liquid Effluent 3.1.1 Radioactive Liquid Effluent
Monitoring Instrumentation Monitoring Instrumentation
3.2.11 4.1.1
Table 13.2-1 Table 3.1-1
Table 13.2-2 Table 4.1-1
3.2.2 Concentration in Liquid Effluents 3.2.1.1 Concentration Liquid Effluents
3.2.2-1 42111
3.2.2-2 42112
Table 13.2-3 Table 4.2-1
3.2.3 Dose due to Liquid Effluents 3.2.1.2 Dose Liquid Effluents
3.2.31 4212
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CY-LG-170-301

Revision 21 — Old

| Current Revision

Part |

3.2.4 Liquid Radwaste Treatment System
3.2.4-1

3.2.1.3 Liquid Radwaste Treatment System
4.21.31
4.21.3.2

3.3.1 Radioactive Gaseous Effluent
Monitoring Instrumentation

3.1.2 Radioactive Gaseous Effluent

Monitoring Instrumentation

3.3.1-1 4.1.2

Table 13.3-1 Table 3.1-2

Table 13.3-2 Table 4.1-2

3.3.2 Site Boundary Dose Rate 3.2.2.1 Dose Rate

3.3.2-1 42211

3.3.2-2 42212

Table 13.3-3 Table 4.2-2

3.3.3 Dose — Noble Gas 3.2.2.2 Dose — Noble Gas
3.3.3-1 4222

3.3.4 Dose — lodine-133, tritium and
radionuclides in particulate forms

3.2.2.3 Dose — lodine-131, lodine-133,
tritium and radionuclides in
particulate forms

3.3.4-1 4223

None 3.2.2.4 Gaseous Radwaste Treatment
System

3.3.5 Ventilation Exhaust Treatment System | 3.2.2.5 Ventilation Exhaust Treatment
System

3.3.5-1 42251

— 42252

3.3.6 Venting or Purging 3.2.2.7 Venting or Purging

3.3.6-1 42271

3.3.6-2 42272

3.3.7 Total Dose 3.2.3 Total Dose

3.3.71 4.2.3.1

3.3.7-2 4232

3.3.8 Dose — Incineration of Radioactive 3.2.2.6 Incineration of Radioactive Waste

Waste Oil 0]]

3.3.8-1 42261

3.3.8-2 4.2.2.6.2

3.4.1 Radiological Environmental Monitoring | 3.3.1 Radiological Environmental Monitoring

Program Program
3.4.11 4.3.1

Table 13.4-1 REMP
Table 13.4-2 Reporting Levels
Table 13.4-3 Lower Limit of Detection

Table 3.3-1 REMP
Table 3.3-2 Reporting Levels
Table 4.3-1 Lower Limit of Detection

3.4.2 Land Use Census
3.4.2-1

3.3.2 Land Use Census
432
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CY-LG-170-301

Revision 21 — Old

\ Current Revision

Part |

3.4.3 Interlaboratory Comparison Program
3.4.3-1

3.3.3 Interlaboratory Comparison Program
4.3.3

3.5 Annual Radiological Environmental
Operating Report

3.6 Annual Radioactive Effluent Release
Report

3.7 Major Changes to Radioactive Waste
Treatment Systems

6.0 Administrative Controls

6.1 Annual Radiological Environmental
Operating Report

6.2 Annual Radioactive Effluent Release
Report

6.3 Major Changes to Radioactive Waste
Treatment Systems

Part Il

1.4 Liquid Effluent Dose Projection

1.3.2 Liquid Effluent Dose Projection

Appendix A Technical Specification/ODCM
Matrix

Deleted

Appendix B - Radiological Environmental
Monitoring Program — Sample Type,
Location and Analysis

Appendix A - Radiological Environmental
Monitoring Program — Sample Type,
Location and Analysis

Appendix C — ODCM Revision Process

Part |, Section 6.4 Changes to the ODCM
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1.0

CY-LG-170-301

DEFINITIONS

The following terms are taken from LGS Unit 1/Unit 2 Tech Specs, unless otherwise noted:

1.1

1.2

1.3

1.4

ACTION

ACTION shall be that part of a specification, which prescribes remedial measures,
required under designated conditions.

CHANNEL CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the
channel output such that it responds with the necessary range and accuracy to
known values of the parameter which the channel monitors. The CHANNEL
CALIBRATION shall encompass the entire channel including the sensor and
alarm and/or trip functions, and shall include the CHANNEL FUNCTION TEST.
The CHANNEL CALIBRATION 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.

CHANNEL FUNCTIONAL TEST
A CHANNEL FUNCTIONAL TEST shall be:

a. Analog channels - the injection of a simulated signal into the channel as close
to the sensor as practicable to verify OPERABILITY including alarm and/or trip
functions and channel failure trips.

b. Bistable channels - the injection of a simulated signal into the sensor to verify
OPERABILITY including alarm and/or trip functions.

The CHANNEL FUNCTIONAL TEST may be performed by any series of
sequential, overlapping or total channel steps such that the entire channel is
tested.
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CY-LG-170-301
1.0 DEFINITIONS

1.5 CONTROLLED AREA

CONTROLLED AREA means an area, outside of a restricted area but inside the
site boundary, access to which can be limited by the licensee for any reason. The
CONTROLLED AREA equals the RESTRICTED AREA. By definition Limerick
does not have a CONTROLLED AREA.

1.6 DOSE EQUIVALENT 1-131

DOSE EQUIVALENT 1-131 shall be that concentration of 1-131, microcuries per
gram, which alone would produce the same inhalation committed effective dose
equivalent (CEDE) as the quantity and isotopic mixture of I-131, 1-132, 1-133, |-
134, and 1-135 actually present. The inhalation committed effective dose
equivalent (CEDE) conversion factors used for this calculation shall be those
listed in Table 2.1 of Federal Guidance Report 11, Limiting Values of
Radionuclide Intake and Air Concentration and Dose Conversion Factors for
Inhalation, Submersion, and Ingestion," ORNL, 1989, as described in Regulatory
Guide 1.183. The factors in the column headed "effective" yield doses
corresponding to the CEDE.

1.7 FREQUENCY NOTATION

The FREQUENCY NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1-1.

1.8 MEMBER(S) OF THE PUBLIC

MEMBER(S) OF THE PUBLIC means any individual except when that individual
is receiving an occupational dose.

1.9 OPERABLE - OPERABILITY

A system, subsystem, train, component or device shall be OPERABLE or have
OPERABILITY when it is capable of performing its specified functions(s) and
when all necessary attendant instrumentation, controls, electrical power, cooling
or seal water, lubrication or other auxiliary equipment that are required for the
system, subsystem, train, component or device to perform its function(s) are also
capable of performing their related support function(s).

1.10 OPERATIONAL CONDITION - CONDITION

An OPERATIONAL CONDITION, i.e., CONDITION, shall be any one inclusive
combination of mode switch position and average reactor coolant temperature as
defined in the Technical Specifications.
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CY-LG-170-301

DEFINITIONS

PURGE - PURGING

PURGE or PURGING shall be the controlled process of discharging air or gas
from a confinement to maintain temperature, pressure, humidity, concentration or
other operating condition, in such a manner that replacement air or gas is
required to purify the confinement.

RATED THERMAL POWER

See current LGS Tech Spec definition.

REPORTABLE EVENT

A REPORTABLE EVENT shall be any of those conditions specified in Section
50.73 of 10 CFR Part 50 or 10 CFR 72.75.

RESTRICTED AREA

The RESTRICTED AREA means an area, access to which is limited by the
licensee for the purpose of protecting individuals against undue risks from
exposure to radiation and radioactive materials (Figure 1-1). Per UFSAR 2.1.1.3
the RESTRICTED AREA extends to the SITE BOUNDARY.

SITE BOUNDARY

The SITE BOUNDARY shall be that line beyond which the land or property is not
owned, leased, or otherwise controlled by the licensee (Figure 1-1).

SOURCE CHECK

A SOURCE CHECK shall be the qualitative assessment of channel response
when the channel sensor is exposed to a radioactive source.

THERMAL POWER

THERMAL POWER shall be the total reactor core heat transfer rate to the reactor
coolant.

UNRESTRICTED AREA

UNRESTRICTED AREA means an area, access to which is neither limited nor
controlled by the licensee.

VENTILATION EXHAUST TREATMENT SYSTEM

A VENTILATION EXHAUST TREATMENT SYSTEM shall be any system
designed and installed to reduce gaseous radioiodine or radioactive material in
particulate form in effluents by passing ventilation or vent exhaust gases through
charcoal absorbers and/or HEPA filters for the purpose of removing iodines or
particulates from the gaseous exhaust stream prior to the release to the
environment (such a system is not considered to have any effect on noble gas
effluents). Engineered Safety Feature (ESF) atmospheric cleanup systems are
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CY-LG-170-301

1.0 DEFINITIONS
not considered to be VENTILATION EXHAUST TREATMENT SYSTEM
components.

1.20 VENTING

VENTING shall be the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration or other
operating condition, in such a manner that replacement air or gas is not provided
or required during VENTING. Vent, used in system names, does not imply a
VENTING process.

TABLE 1-1

SURVEILLANCE FREQUENCY NOTATION

NOTATION FREQUENCY
S (Shift) At least once per 12 hours.
D (Daily) At least once per 24 hours.
W (Weekly) At least once per 7 days.
M (Monthly) At least once per 31 days.
Q (Quarterly) At least once per 92 days.

SA (Semi-annual) At least once per 184 days.

A (Annual) At least once per 366 days.

E At least once per 18 months (550 days).
R At least once per 24 months (731 days).
S/U Prior to each reactor startup.

P Prior to each radioactive release.

N.A. Not applicable
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CY-LG-170-301
1.0 DEFINITIONS

FIGURE 1-1

MAP DETAILING THE RESTRICTED AREA BOUNDARY FOR RADIOACTIVE GASEOUS
AND LIQUID EFFLUENTS
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DEFINITIONS

1.0

2

FIGURE 1

MAP DETAILING LOW POPULATION AREAS FOR RADIOACTIVE GASEOUS AND
LIQUID EFFLUENTS
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CY-LG-170-301

3/4 CONTROLS AND SURVEILLANCE REQUIREMENTS
3/4.0 APPLICABILITY
CONTROLS

3.0.1 Compliance with the Controls contained in the succeeding controls is required
during the OPERATIONAL CONDITIONS or other conditions specified therein;
except that upon failure to meet the Control, the associated ACTION
requirements shall be met.

3.0.2 Noncompliance with a Control shall exist when the requirements of the Control
and associated ACTION requirements are not met within the specified time
intervals. If the Control is restored prior to expiration of the specified time
intervals, completion of the ACTION requirements is not required.

3.0.3 When a Control is not met, except as provide in the associated ACTION
requirements, within 1 hour action shall be initiated to place the unit in an

a. At least STARTUP within the next 6 hours
b. At least HOT SHUTDOWN within the following 6 hours, and
C. At least COLD SHUTDOWN within the subsequent 24 hours.

Where corrective measures are completed that permit operation under the
ACTION requirements, the ACTION may be taken in accordance with the
specified time limits as measured from the time of failure to meet the Control.
Exceptions to these requirements are stated in the individual controls.

This control is not applicable in OPERATIONAL CONDITIONS 4 or 5.

3.04 When a Limiting Condition for Operation is not met, entry into an
OPERATIONAL CONDITION or other specified condition in the Applicability
shall only be made:

a. When the associated ACTION requirements to be entered permit
continued operation in the OPERATIONAL CONDITION or other
specified condition in the Applicability for an unlimited period of time; or

b. After performance of a risk assessment addressing inoperable systems
and components, consideration of the results, determination of the
acceptability of entering the OPERATIONAL CONDITION or other
specified condition in the Applicability, and establishment of risk
management actions, if appropriate; exceptions to this Control are
stated in the individual Controls; or

C. When an allowance is stated in the individual value, parameter, or other
Control.
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CY-LG-170-301

CONTROLS AND SURVEILLANCE REQUIREMENTS

3/4.0 APPLICABILITY
SURVEILLANCE REQUIREMENTS

4.0.1

4.0.2

4.0.3

4.04

Surveillance Requirements shall be met during the OPERATIONAL
CONDITIONS or other specified conditions in the Applicability for individual
Controls, unless otherwise stated in the Surveillance Requirement. Failure to
meet a Surveillance, whether such failure is experienced during the
performance of the Surveillance or between performances of the Surveillance,
shall be failure to meet the Control. Failure to perform a Surveillance within
the specified Surveillance time interval and allowed extension per Surveillance
Requirement 4.0.2, shall be failure to meet the Control except as provided in
Surveillance Requirement 4.0.3. Surveillances do not have to be performed
on inoperable equipment or variables outside specified limits.

Each Surveillance Requirement shall be performed within the specified
surveillance time interval with a maximum allowable extension not to exceed
25% of the surveillance interval.

If it is discovered that a Surveillance was not performed within its specified
Surveillance time interval and allowed extension per Surveillance Requirement
4.0.2, then compliance with the requirement to declare the Control not met
may be delayed, from the time of discovery, up to 24 hours or up to the limit of
the specified Surveillance time interval, whichever is greater. This delay
period is permitted to allow performance of the Surveillance. A risk evaluation
shall be performed for any Surveillance delayed greater than 24 hours and the
risk impact shall be managed.

If the Surveillance is not performed within the delay period, the Control must
immediately be declared not met, and the applicable ACTION requirements
must be entered.

When the Surveillance is performed within the delay period and the
Surveillance is not met, the Control must immediately be declared not met,
and the applicable ACTION requirements must be entered.

Entry into an OPERATIONAL CONDITION or other specified condition in the
Applicability of a Control shall only be made when the Control’s Surveillance
Requirements have been met within their Surveillance time interval, except as
provided in Surveillance Requirement 4.0.3. When a Control is not met due to
its Surveillance Requirements not having been met, entry into an
OPERATIONAL CONDITION or other specified condition in the Applicability
shall only be made in accordance with Control 3.0.4.
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CY-LG-170-301

3/4.1 INSTRUMENTATION

3/4.1.1 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

3.1.1

The radioactive liquid effluent monitoring instrumentation channels shown in
Table 3.1-1 shall be OPERABLE with their Alarm/Trip Setpoints set to ensure
that the limits of Control 3.2.1.1 are not exceeded. The Alarm/Trip Setpoints*
of these channels shall be determined and adjusted in accordance with the
methodology and parameters in ODCM Part I, Section 1.2.

APPLICABILITY: As shown in Table 3.1-1

ACTION:

a.

With a radioactive liquid effluent monitoring instrumentation channel
Alarm/Trip Setpoint less conservative than required by the above control,
immediately suspend the release of radioactive liquid effluents monitored by
the affected channel, or declare the channel inoperable, or change the
setpoint so it is acceptably conservative.

With less than the minimum number of radioactive liquid effluent monitoring
instrumentation channels OPERABLE, take the ACTION shown in Table 3.1-1.
Restore the inoperable instrumentation to OPERABLE status within 30 days
and, if unsuccessful explain in the next Annual Radioactive Effluent Release
Report pursuant to CONTROL 6.2 why this inoperability was not corrected in a
timely manner.

The provisions of Controls 3.0.3 and 3.0.4 are not applicable. Report all
deviations in the Annual Radioactive Effluent Release Report.

SURVEILLANCE REQUIREMENTS

411

Each radioactive liquid effluent monitoring instrumentation channel shall be
demonstrated OPERABLE by performance of the CHANNEL CHECK,
SOURCE CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL
TEST operations at the frequencies shown in Table 4.1-1.

Excluding the flow rate measuring devices which are not determined and
adjusted in accordance with the ODCM.
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CY-LG-170-301

TABLE 3.1-1 (Continued)

ACTION STATEMENTS

Action 100 - With the number of channels OPERABLE less than required by the
Minimum Channels requirement, effluent releases via this pathway may
continue provided that prior to initiating a release:

a. At least two independent samples are analyzed in accordance with
SURVEILLANCE REQUIREMENT 4.2.1.1.1, and

b. At least two technically qualified members of the facility staff
independently verify the release rate calculations and discharge
line valving.

Otherwise, suspend release of radioactive effluents via this pathway.

Action 101 - With the number of channels OPERABLE less than required by the
Minimum Channels OPERABLE requirement, effluent releases via this
pathway may continue provided that, at least once per 12 hours, grab
samples are collected and analyzed for radioactivity at a lower limit of
detection (LLD) of no more than 1E-7 uCi/ml.

If the A or B RHRSW Process Rad Monitor should become inoperable,
sampling is required at least once every twelve (12) hours at a sample
point common with the inoperable A and/or B RHRSW Process Rad
Monitor(s). If a monitor is inoperable but will still continuously sample and
annunciate on high activity, i.e. rad monitor bypass switch placed in
"Bypass", Chemistry sampling is not required as the continuous monitor
sampling complies with the periodic sampling requirement.

Action 102 - With the number of channels OPERABLE less than required by the
Minimum Channels requirement, effluent releases via this pathway may
continue provided the flow rate is estimated at least once per 4 hours
during actual releases. Pump performance curves generated in place
may be used to estimate flow.
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CY-LG-170-301

TABLE 4.1-1 (Continued)

TABLE NOTATIONS

The CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation
of this pathway and control room alarm annunciation will occur if any of the following
conditions exists:

1. Instrument indicates measured levels above the alarm/trip setpoint.
2. Circuit failure.
3. Instrument indicates a downscale failure.

The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciation occurs if any of the following conditions exists:

1. Instrument indicates measured levels above the alarm setpoint.
2. Circuit failure.
3. Instrument indicates a downscale failure.

The initial CHANNEL CALIBRATION shall be performed using reference standards
certified by the National Institute of Standards and Technology (NIST) obtained from
suppliers that participate in measurement assurance activities with NIST. These
standards shall permit calibrating the system over its intended range of energy and
measurements range. For subsequent CHANNEL CALIBRATION, sources that have
been related to the initial calibration shall be used.

CHANNEL CHECK shall consist of verifying indication of flow during periods of
release. CHANNEL CHECK shall be made at least once per 24 hours on days on
which batch releases are made.
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CY-LG-170-301

3/4.1 INSTRUMENTATION

3/4.1.2 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

CONTROLS

3.1.2

The radioactive gaseous effluents monitoring instrumentation channels in
Table 3.1-2 shall be OPERABLE with their Alarm/Trip Setpoints set to ensure
that the limits of Control 3.2.2.1 are not exceeded. The alarm/trip setpoints of
the applicable channels shall be determined in accordance with the
methodology and parameters in ODCM Part I, Section 2.2.

APPLICABILITY: As shown in Table 3.1-2.

ACTION:

a.

With a radioactive gaseous effluent monitoring instrumentation channel
Alarm/Trip Setpoints less conservative than required by the above control,
immediately suspend the release of radioactive gaseous effluents monitored
by the affected channel, or declare the channel inoperable, or change the
setpoint so it is acceptably conservative.

With less than the minimum number of radioactive gaseous effluent monitoring
instrumentation channels OPERABLE, take the ACTION shown in Table 3.1-2.
Restore the inoperable instrumentation to OPERABLE status within 30 days
and, if unsuccessful, explain in the next Annual Radioactive Effluent Release
Report pursuant to Control 6.2 why this inoperability was not corrected in a
timely manner.

The provisions of Controls 3.0.3 and 3.0.4 are not applicable. Report all
deviations in the Annual Radioactive Effluent Release Report.

SURVEILLANCE REQUIREMENTS

41.2

Each radioactive gaseous effluent monitoring instrumentation channel shall be
demonstrated OPERABLE by performance of the CHANNEL CHECK,
SOURCE CHECK, CHANNEL CALIBRATION AND CHANNEL FUNCTIONAL
TEST operations at the frequencies shown in Table 4.1-2.
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ACTION 111 -
(SS Noble Gas)

ACTION 112 -

(NS and SS lodine &
Part.)

ACTION 113 —
(Effluent Flow Rate)

ACTION 114 —
(NS Noble Gas)

CY-LG-170-301

TABLE 3.1-2 (Continued)
TABLE NOTATIONS
ACTION STATEMENTS

With the number of channels OPERABLE less than required by
the Minimum Channels OPERABLE requirement, effluent releases
via this pathway may continue provided grab samples are taken at
least once per 12 hours and these samples are analyzed for
radioactivity within 24 hours.

IE monitor readings are available from local computer output,
THEN GRAB SAMPLES ARE NOT REQUIRED. Obtain monitor
readings at least once per 12 hours.

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 4.2-2.

IE replacing particulate and iodine filter media for weekly analysis
as required by Table 4.2-2,

THEN auxiliary sampling equipment is not required if the
interruption of sample collection will not exceed one (1) hour.

With the number of channels OPERABLE less than required by
the Minimum Channels OPERABLE requirement, effluent releases
via NS, SS or HMS may continue provided the Effluent System
flow rate is estimated by adding the nominal flow rates indicated in
P&ID M-26 for each in-service fan. This shall be documented in
the MCR operations Shift Log at least once per 4 hours.

With the number of channels OPERABLE less than required by
the Minimum Channels OPERABLE requirement, effluent releases
via this pathway may continue provided grab samples are taken at
least once per 12 hours and these samples are analyzed for
radioactivity within 24 hours. The Mechanical Vacuum Pumps
may not be operated while in this action statement.

IE monitor readings are available from local computer output,
THEN GRAB SAMPLES ARE NOT REQUIRED. Obtain monitor
readings at least once per 12 hours.
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CY-LG-170-301

ACTION 115 - With the number of channels OPERABLE less than required by
(HMS) the Minimum Channels OPERABLE requirement, then secure Hot
Maintenance Shop Ventilation.

IE replacing particulate and iodine filter media for weekly analysis
as required by Table 4.2-2,

THEN Hot Maintenance Shop Ventilation may remain in service if
the interruption of sample collection will not exceed one (1) hour.

ACTION 116 — With the number of channels OPERABLE less than required by

(Sample Flow Rate)  the Minimum Channels OPERABLE requirement, the sample
pump shall be documented in service by recording the air pump
local flow indicator value in the MCR operations Shift Log at least
once per 8 hours.
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CY-LG-170-301

TABLE 4.1-2 (Continued)

TABLE NOTATIONS

The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciation occurs if any of the following conditions exists:

Instruments indicate measured levels above the alarm/trip setpoint.
Circuit failure.

Instrument indicates a downscale failure.

Instrument controls not set in operate mode.

NS

The initial CHANNEL CALIBRATION shall be performed using one or more of the
reference standards certified by the National Institute of Standards and Testing
(NIST) or using standards that have been obtained from suppliers that participate in
measurement assurance activities with NIST. These standards shall permit
calibrating the system over its intended range of energy and measurement range.
For subsequent CHANNEL CALIBRATION, sources that are traceable to the initial
calibration shall be used.

The iodine cartridges and particulate filters will be changed and analyzed at least
once per 7 days.
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CY-LG-170-301

3/4.2 RADIOACTIVE EFFLUENTS

3/4.2.1 LIQUID EFFLUENTS

3/4.2.1.1 CONCENTRATION

CONTROLS

3.2.1.1

The concentration of radioactive material released in liquid effluents to
UNRESTRICTED AREAS (see Figures 1-1 and 1-2) shall be limited to 10
times the effluent concentration limits (ECL) specified in 10 CFR Part 20,
Appendix B, Table 2, Column 2 for radionuclides other than dissolved or
entrained nobles gases. For dissolved or entrained noble gases, the
concentration shall be limited to 2E-4 microcuries/ml total activity (NUREG
0133, Section 2).

APPLICABILITY: At all times.

ACTION:

a.

b.

With the concentration of radioactive material released in liquid effluents to
UNRESTRICTED AREAS exceeding the above limits, immediately restore the
concentration to within the above limits or terminate the release.

The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

42111

42112

Radioactive liquid wastes shall be sampled and analyzed according to the
sampling and analysis program of Table 4.2-1.

The results of the radioactivity analyses shall be used in accordance with the
methodology and parameters in ODCM Part Il, Section 1.2 to assure that the
concentrations at the point of release are maintained within the limits of
Control 3.2.1.1.
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TABLE 4.2-1

CY-LG-170-301

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit of

Minimum Analysis Type of Activity Detection
Liguid Release Type |Sampling Frequency Frequency Analysis (LLD)? (uCi/ml)
A. Batch Waste Release P P Principal Gamma SE-7
Tanks ® Each Batch Each Batch Emitters®
1. Floor Drain Sample . -131 ' 1E-6
Tank Dissolved and Entrained 1E-5
2. Equip. Drain Sample M Gases (Gaerj;a Emitters) 1E5
Tanks Composite® Gross Alpha 1E-7
3. Laundry Drain Sample Q Sr-89. Sr-90 5E-8
Tank Composite® Fe-55 1E-6
B. Continuous Release ¢ W W Principal Gamma Emitters® SE-7
Grab Sample 1-131 1E-6
1. RHR Service Water Dissolved and Entrained 1E-5
Syst?m Effluent Gases (Gamma Emitters)®
Line M H-3 1E-5
2. Service Water System Composite’ Gross Alpha 1E-7
Effluent Line ' Q Sr-89, Sr-90 5E-8
Composite® Fe-55 1E-6
Rev. 28
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TABLE 4.2-1 (Continued)

TABLE NOTATIONS

a. The LLD is defined as 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.

For a measurement system, which may include radiochemical separation:

(2.71 + 4.6607) (ML)

LLD (Composite) =
E 'V 222E6 Y [exp (-AAty)] (1-exp(-LAtp))

(2.71 + 4.66 o)

LLD (Grab Samples)=
E -V 222E6 Y (exp - AAly)

Where:

2.71 is a statistical term to properly calculate the LLD as the background
approaches zero (see reference 17). When background is greater than 70
counts the factor is not necessary for the calculation.

LLD is the a priori lower limit of detection as defined above ( as microcuries per unit
mass or volume). The LLD for composite samples contains a correction to
account for the decay of radionuclides during the collection time

{(AAty)/ [exp(-AAt1)](1-exp(-AAt2))}.

oR is the standard deviation of the background counting rate or of the counting
rate of blank sample as appropriate (as counts per minute),

E is the counting efficiency, as counts per disintegration,

\% is the sample size, in units of mass or volume,

2.22E6 is the number of disintegrations per minute per microcurie,

Y is the fractional radiochemical yield, when applicable,

A is the radioactive decay constant for the particular radionuclide,

Aty for the plant effluents is the elapsed time between the end of the sample
collection and the start of sample count.

Aty for the plant effluents is the elapsed time between the start and the end of

sample collection.
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TABLE 4.2-1 (Continued)

TABLE NOTATIONS

It should be recognized that the LLD is defined as an a priori (before the fact) limit
representing the capability of a measurement system and not as an after the fact limit for a
particular measurement.

b.

A batch release is the discharge of liquid wastes of a discrete volume. Prior to
sampling for analyses, each batch shall be isolated, and then thoroughly mixed to
assure representative sampling.

The principal gamma emitters for which the LLD specification applies include the
following radionuclides: Mn-54, Fe-59, Co-58, C0-60, Zn-65, Mo-99, Cs-134, Cs-
137, Ce-141 and Ce-144. The dissolved and entrained noble gases (gamma
emitters) for which the LLD specification applies include the following radionuclides:
Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, Xe-135m, Xe-138. This list does not mean
that only these nuclides are to be considered. Other gamma peaks that are
identifiable, together with those of the above nuclides, shall also be analyzed and
reported in the Annual Radioactive Effluent Release Report pursuant to
Administrative Control 6.2.

The term "Composite Sample" means a combination of individual samples obtained
at regular intervals over a time period. Either the volume of each individual sample is
proportional to discharge flow rates, or the sampling interval (for constant volume
samples) is proportional to flow rates over the time period used to produce the
composite.

A continuous release is the discharge of liquid wastes of non-discrete volume, e.g.
from a volume of a system that has an input flow during the continuous release.

Whenever effluent releases are in excess of the monitor's setpoint.
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3/4.2 RADIOACTIVE EFFLUENTS
3/4.2.1 LIQUID EFFLUENTS
3/4.2.1.2 DOSE

CONTROLS

3.21.2 The dose or dose commitment to a MEMBER OF THE PUBLIC from
radioactive materials in liquid effluents released from the site to
UNRESTRICTED AREAS (See Figure 1-1) shall be limited:

a. During any calendar quarter to less than or equal to 3 mrem to the total
body and to less than or equal to 10 mrem to any organ, and

b. During any calendar year to less than or equal to 6 mrem to the total
body and to less than or equal to 20 mrem to any organ.

APPLICABILITY: At all times.

ACTION:

a. With the calculated dose from the release of radioactive materials in liquid
effluents exceeding any of the above limits, Initiate a Special Report that
identifies the cause(s) for exceeding the limit(s) and defines the corrective
actions that have been taken to reduce the releases and the proposed
corrective actions to be taken to assure that subsequent releases will be in
compliance with the above limits. This Special Report shall also include: (1)
the results of the radiological analyses of the drinking water source, and (2)
the radiological impact on finished drinking water supplies with regard to the
requirements of 40 CFR Part 141, Safe Drinking Water Act.”

b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.21.2 Cumulative dose contributions from liquid effluents for the current calendar
quarter and the current calendar year shall be determined at least once per 31
days.

The requirements of Action A. (1) and (2) are applicable only if drinking water supply
is taken from the receiving water body within 3 miles of the plant discharge. In the
case of river-sited plants this is 3 miles downstream only.
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3/4.2 RADIOACTIVE EFFLUENTS

3/4.2.1 LIQUID EFFLUENTS

3/4.2.1.3 LIQUID RADWASTE TREATMENT SYSTEM

CONTROLS

3.2.1.3

The liquid radwaste treatment system shall be IN SERVICE and appropriate
portions of the system shall be used to reduce the radioactive materials in
liquid waste prior to their discharge when the projected doses due to the liquid
effluent, from the site, to UNRESTRICTED AREAS (See Figure 1-1) would
exceed 0.12 mrem to the total body or 0.4 mrem to any organ in a 31-day
period.

APPLICABILITY: At all times.

ACTION:

a.

b.

With radioactive liquid waste being discharged without treatment and in
excess of the above limits and any portion of the Liquid Radwaste Treatment
System not in operation initiate a Special Report that includes the following
information:

1. Explanation of what liquid radwaste was being discharged without
treatment, identification of any inoperable equipment or subsystems,
and the reason for the inoperability.

2. Action(s) taken to restore the inoperable equipment to OPERABLE
status, and

3. Summary description of action(s) taken to prevent a recurrence.
The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.2.1.31

42132

Dose due to liquid releases from the site to UNRESTRICTED AREAS shall be
projected at least once per 31 days, in accordance with the methodology and
parameters in the ODCM when Liquid Radwaste Treatment Systems are not
being fully utilized.

The installed Liquid Radwaste Treatment System shall be considered
OPERABLE by meeting Controls 3.2.1.1 and 3.2.1.2
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3/4.2 RADIOACTIVE EFFLUENTS

3/4.2.2 GASEOUS EFFLUENTS
3/4.2.2.1 DOSE RATE
CONTROLS

3.2.21 The dose rate due to radioactive materials released in gaseous effluents from
the site to areas at or beyond the SITE BOUNDARY (See Figure 1-1) shall be
limited to:

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

b. For iodine-131, iodine-133, tritium, and for all radionuclides in
particulate form with half-lives greater than 8 days: less than or equal to
1500 mrem/yr to any organ (Inhalation pathway only).

APPLICABILITY: At all times.

ACTION:
a. With the dose rate(s) exceeding the above limits, immediately restore the
release rate to within the above limits.
b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.2.21.1 The dose rate due to noble gases in gaseous effluents shall be determined to
be within the above limits in accordance with the methodology and parameters
in the ODCM.

4.2.21.2 The dose rate due to iodine-131, iodine-133, tritium, and all radionuclides in
particulate form with half-lives greater than 8 days in gaseous effluents shall
be determined to be within the above limits in accordance with the
methodology and parameters in the ODCM by obtaining representative
samples and performing analyses in accordance with the sampling and
analysis program specified in Table 4.2-2.
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CY-LG-170-301

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

Minimum Lower Limit of
Gaseous Release Sampling Analysis Type of Activity Detection
Point Frequency Frequency Analysis (LLD)?
A.  North Stack/ M° M° Noble Gas 1E-4 uCi/cc
South Stack Grab Smpl. H-3 1E-6 uCilcc
Continuous® we 1-131 1E-12 uCilcc
Char. Smpl.
Part. Smpl.  Principal 1E-11 uCi/cc
Gamma
Emitters®
M Gross Alpha 1E-11 uCi/cc
Cosmp' Part. sr.g9, sr-90 1E-11 uCilce
ample
Continuous® Continuous  Noble Gas 1E-6 (Based
Noble Gas Beta or Gamma on Xe-133)
Monitor
B. Hot Continuous® w 1-131 1E-12 uCilcc
Mainten. Char. Smpl.
Shop Vent
Exhaust’
Part. Smpl.  Principal 1E-11 uCi/cc
Gamma
Emitters®
M Gross Alpha 1E-11 uCi/cc
COS”;E’T'];:“' Sr-89,Sr-90  1E-11 uCilce
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TABLE 4.2-2 (Continued)

TABLE NOTATIONS

a. The LLD is defined, as 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. It should be recognized that the LLD is defined as an a
priori (before the fact) limit representing the capability of a measurement system and
not as an after the fact limit for a particular measurement.

For a particular measurement system, (which may include radiochemical separation):

LLD (Composite) =

LLD (Grab Samples)=

Where:
2.71

LLD

of}

(2.71 + 4.6603) (MAtp)

E V 2.22E6 Y  [exp (-AAt1)](1-exp(-LAt2))

(2.71 + 4.66 op)

E V- 2.22E6 Y (exp -AAt)

is a statistical term to properly calculate the LLD as the background
approaches zero (see reference 17). When background is greater than 70
counts the factor is not necessary for the calculation.

is the a priori lower limit of detection as defined above (uCi/cc or uCi/ml). The
LLD for composite samples contains a correction to account for the decay of
radionuclides during the collection time {(AAt2)/[exp(-LAt1)](1-exp(-LAt2))},

is the standard deviation of the background counting rate or of the counting
rate of blank sample as appropriate (as cpm), shall be based on the actual
observed variance of the background counting rate or of the counting rate of
the blank samples (as appropriate) rather than on an unverified theoretically
predicted variance.

is the counting efficiency, as counts per disintegration,

is the sample size, in units of cc or ml,

is the number of dpm/uCi

is the fractional radiochemical yield, when applicable,

is the radioactive decay constant for the particular radionuclide, and

for the plant effluents is the elapsed time between the end of the sample
collection and the start of sample count.

for the plant effluents is the elapsed time between the start and the end of
sample collection.
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TABLE 4.2-2 (Continued)

TABLE NOTATIONS

Sampling and analyses shall also be performed following shutdown, startup, or a
THERMAL POWER change exceeding 15% of the RATED THERMAL POWER
within a 1-hour period. This requirement does not apply if (1) analysis show that the
DOSE EQUIVALENT 1-131 concentration in the primary coolant has not increased
more than a factor of 3; and (2) the main condenser offgas pre-treatment radioactivity
monitor shows that effluent activity has not increased more than a factor of 3.

Samples shall be changed at least once per 7 days and analyses shall be completed
within 48 hours after changing, or after removal from sampler. Sampling shall also
be performed at least once per 24 hours for at least 7 days following each shutdown,
startup or THERMAL POWER change exceeding 15% of RATED THERMAL
POWER in 1 hour and analyses completed within 48 hours of changing. When
samples collected for 24 hours are analyzed, the corresponding LLDs may be
increased by a factor of 10. This requirement does not apply if (1) analysis shows
that the DOSE EQUIVALENT I-131 concentration in the primary coolant has not
increased more than a factor of 3; and (2) the noble gas monitor shows that effluent
activity has not increased more than a factor of 3.

The ratio of the sample flow rate to the sampled stream flow rate shall be known for
the time period covered by each dose or dose rate calculation made in accordance
with Controls 3.2.2.1, 3.2.2.2, and 3.2.2.3.

The principal gamma emitters for which the LLD specification applies include the
following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, Xe-135m and Xe-
138 for gaseous emissions and Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, 1-131,
Cs-134, Cs-137, Ce-141 and Ce-144 for particulate emissions. This list does not
mean that only these nuclides are to be considered. Other gamma peaks which are
identifiable, together with the above nuclides, shall also be analyzed and reported in
the Annual Radioactive Effluent Release Report, pursuant to Administrative Control
6.2.

Required for the hot maintenance shop ventilation exhaust only during operation of
the hot maintenance shop ventilation exhaust system.
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3/4.2 RADIOACTIVE EFFLUENTS

3/4.2.2 GASEOUS EFFLUENTS
3/4.2.2.2 DOSE - NOBLE GASES
CONTROLS

3.2.2.2 The air dose due to noble gases released in gaseous effluents, from the site to
areas at and beyond the SITE BOUNDARY (See Figure 1-1) shall be limited to
the following:

a. During any calendar quarter: less than or equal to 10 mrad for gamma
radiation and less than or equal to 20 mrad for beta radiation, and

b. During any calendar year: less than or equal to 20 mrad for gamma
radiation and less than or equal to 40 mrad for beta radiation.

APPLICABILITY: At all times.

ACTION:

a. With the calculated air dose from radioactive noble gases in gaseous effluents
exceeding any of the above limits, initiate a Special Report that identifies the
cause(s) for exceeding the limit(s) and defines the corrective actions that have
been taken to reduce the releases and the proposed corrective actions to be
taken to assure that subsequent releases will be in compliance with the above
limits.

b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.2.2.2 Cumulative dose contributions for the current quarter and current calendar
year for noble gases shall be determined in accordance with the methodology
and parameters in the ODCM at least once per 31 days.
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3/4.2 RADIOACTIVE EFFLUENTS
3/4.2.2 GASEOUS EFFLUENTS

3/4.2.2.3 DOSE — |IODINE-131, IODINE-133, TRITIUM, AND RADIOACTIVE MATERIAL IN
PARTICULATE FORM

CONTROLS

3223 The dose to a MEMBER OF THE PUBLIC from iodine-131, iodine-133, tritium
and all radionuclides in particulate form with half-lives greater than 8 days in
gaseous effluents released from the site to areas at or beyond the
SITE BOUNDARY (See Figure 1-1) shall be limited to the following:

a. During any calendar quarter: less than or equal to 15 mrem to any
organ and,
b. During any calendar year: less than or equal to 30 mrem to any organ.

APPLICABILITY: At all times.

ACTION:

a. With the calculated dose from the release of iodine-131, iodine-133, tritium
and all radionuclides in particulate form with half-lives greater than 8 days in
gaseous effluents exceeding any of the above limits, initiate a Special Report
that identifies the cause(s) for exceeding the limit and defines the corrective
actions that have been taken to reduce the releases and the proposed
corrective actions to be taken to assure that subsequent releases will be in
compliance with the above limits.

b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.2.2.3 Cumulative dose contributions for the current calendar quarter and current
calendar year for iodine-131, iodine-133, tritium and radionuclides in
particulate form with half-lives greater than 8 days shall be determined in
accordance with the methodology and parameters in the ODCM at least once
per 31 days.
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3/4.2 RADIOACTIVE EFFLUENTS

3/4.2.2 GASEOUS EFFLUENTS

3/4.2.2.4 GASEOUS RADWASTE (OFFGAS) TREATMENT SYSTEM
CONTROLS

3.224 Section is not applicable. See UFSAR Chapter 11.3.
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3/4.2 RADIOACTIVE EFFLUENTS

3/4.2.2 GASEOUS EFFLUENTS

3/4.2.2.5 VENTILATION EXHAUST TREATMENT SYSTEM
CONTROLS

3.2.2.5 The VENTILATION EXHAUST TREATMENT SYSTEM shall be OPERABLE
and appropriate portions of the system shall be used to reduce releases of
radioactivity when the projected doses in 31 days due to gaseous effluent
releases, from the site to areas at and beyond the SITE BOUNDARY (See
Figure 1-1) would exceed

a. 0.4 mrad to air from gamma radiation, or
b. 0.8 mrad to air from beta radiation, or
C. 0.6 mrem to any organ of a MEMBER OF THE PUBLIC.

APPLICABILITY: At all times.

ACTION:
a. With gaseous waste being discharged without treatment, and in excess of the
above limits, initiate a Special Report that includes the following information:
1. Identification of any inoperable equipment or subsystems, and the
reason for the inoperability.
2. Action(s) taken to restore the inoperable equipment to OPERABLE
status, and
3. Summary description of action(s) taken to prevent a recurrence.
b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

42251 Doses due to gaseous releases from the site to areas at and beyond the SITE
BOUNDARY shall be projected at least once per 31 days in accordance with
the methodology and parameters in the ODCM, when the Ventilation Exhaust
Treatment System is not being fully utilized.

42252 The installed VENTILATION EXHAUST TREATMENT SYSTEM shall be
considered OPERABLE by meeting Controls 3.2.2.1, and either 3.2.2.2 or
3.223
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3/4.2 RADIOACTIVE EFFLUENTS
3/4.2.2 GASEOUS EFFLUENTS
3/4.2.2.6 Not Used

CONTROLS

3.2.2.6 Section is not applicable.
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3/4.2 RADIOACTIVE EFFLUENTS
3/4.2.2 GASEOUS EFFLUENTS
3/4.2.2.7 MARK || CONTAINMENT
CONTROLS

3.2.2.7 The VENTING or PURGING of the Mark Il containment drywell shall be
through the Standby Gas Treatment System.

APPLICABILITY: Whenever the drywell is vented or purged. *

ACTION:
a. With the requirements of the above control not satisfied, suspend all VENTING
and PURGING of the drywell.
b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

42271 The containment drywell shall be determined to be aligned for VENTING or
PURGING through the Standby Gas Treatment System within 4 hours prior to
start of and at least once per 12 hours during VENTING or PURGING of the
containment.

4.2.2.7.2 Prior to use of the purge system through the standby gas treatment system
assure that:

a. Both standby gas treatment system trains are OPERABLE whenever
the purge system is in use, and

b. Whenever the purge system is in use, only one of the standby gas
treatment system trains shall be used to prevent damage to both trains
should a LOCA occur (LCO 3.6.5.3 ACTION a applies during this
configuration).

* Except after Containment is deinerted and purged
OR for the one inch/two inch vent valves to the Reactor Enclosure Equipment
Compartment Exhaust Filters when used for containment pressure control and
nitrogen make-up operations.
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3/4.2 RADIOACTIVE EFFLUENTS

3/4.2.3 TOTAL DOSE

CONTROLS

3.2.3

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

APPLICABILITY: At all times.

ACTION:
a.

b.

With the calculated doses from the release of radioactive materials in liquid or
gaseous effluents exceeding the limits of Controls 3.2.1.2.a., 3.2.1.2.b.,
3.222.a.,3.222Db., 3.2.2.3.a., or 3.2.2.3.b calculations shall be made
including direct radiation contributions from the reactor units (including outside
storage tanks, etc.) to determine whether the above limits of Control 3.2.3 have
been exceeded. If such is the case, initiate a Special Report that defines the
corrective action to be taken to reduce subsequent releases to prevent
recurrence of exceeding the above limits and includes the schedule for
achieving conformance with the above limits. This Report, as defined in

10 CFR 20.2203, shall include an analysis that estimates the radiation
exposure (dose) to a MEMBER OF THE PUBLIC from the uranium fuel cycle
sources, including all effluent pathways and direct radiation, for the calendar
year that includes the release(s) covered by this report. It shall also describe
levels of radiation and concentration of radioactive material involved, and the
cause of the exposure levels or concentrations. If the estimated dose(s)
exceeds the above limits, and if the release condition resulting in violation of
40 CFR Part 190 or 10 CFR 72.104 has not already been corrected, the
Special Report shall include a request for a variance in accordance with the
provisions of 40 CFR Part 190 or 10 CFR 72.104. Submittal of the report is
considered a timely request, and a variance is granted until staff action on the
request is complete.

The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.2.3.1

4.23.2

Cumulative dose contributions from liquid and gaseous effluents shall be
determined in accordance with Surveillance Requirements 4.2.1.2, 4.2.2.2, and
4.2.2.3, and in accordance with the methodology and parameters in the
ODCM.

Cumulative dose contributions from direct radiation from the units (including
outside storage tanks, ISFSI, etc.) shall be determined in accordance with the
methodology and parameters in the ODCM. This requirement is applicable
only under conditions set forth in Action a. of Control 3.2.3.
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3/4.3 RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.3.1 MONITORING PROGRAM

CONTROLS

3.3.1

The Radiological Environmental Monitoring Program shall be conducted as
specified in Table 3.3-1.

APPLICABILITY: At all times.

ACTION:

a.

With the Radiological Environmental Monitoring Program not being conducted
as specified in Table 3.3-1, prepare and submit to the Commission, in the
Annual Radiological Environmental Operating Report required by
Administrative Control 6.1, a description of the reasons for not conducting the
program as required and the plans for preventing a recurrence.

With the level of radioactivity as the result of plant effluents in an
environmental sampling medium at a specified location exceeding the
reporting levels of Table 3.3-2 when averaged over any calendar quarter,
initiate a Special Report that identifies the cause(s) for exceeding the limit(s)
and defines the corrective actions to be taken to reduce radioactive effluents
so that the potential annual dose to a MEMBER OF THE PUBLIC is less than
the calendar year limits of Controls 3.2.1.2, 3.2.2.2, or 3.2.2.3. When more
than one of the radionuclides in Table 3.3-2 are detected in the sampling
medium, this report shall be submitted if:

concentration (1) + concentration (2) + . >1.0
reporting level (1)  reporting level (2)

When radionuclides other than those in Table 3.3-2 are detected and are the
result of plant effluents, a Special Report shall be initiated if the potential
annual dose* to a MEMBER OF THE PUBLIC is equal to or greater than the
calendar year limits of Controls 3.2.1.2, 3.2.2.2, or 3.2.2.3. A Special Report is
not required if the measured level of radioactivity was not the result of plant
effluents; however; in such an event, the condition shall be reported and
described in the Annual Radiological Environmental Operating Report required
by Administrative Control 6.1.

The methodology and parameters used to estimate the potential annual dose
to a MEMBER OF THE PUBLIC shall be indicated in this report.
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3/4.3 RADIOLOGICAL ENVIRONMENTAL MONITORING
3/4.3.1 MONITORING PROGRAM
CONTROLS

ACTION (Continued)

C. With milk or fresh leafy vegetable samples unavailable from one or more of the
sample locations required by Table 3.3-1, identify locations for obtaining
replacement samples and add them to the radiological environmental
monitoring program within 30 days. The specific locations from