
April 20, 2017

LTR: BYRON 2017-0029 10 CFR 50.36a
Fe 1.10.0101 (10101)

2.12.1522 (20111)

United States Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Byron Station, Units 1 and 2
Renewed Facility Operating License Nos, NPF-37 and NPF-66
NRC Docket Nos. STN 50-454andSTN5O-455

Subject: 2016 Annual Radioactive Effluent Release Report

Enclosed is the Annual Radioactive Effluent Release Report for Byron Station. This report is
being submitted in accordance with 10 CFR 50.36 a(2), “Technical specifications on effluents
from nuclear power reactors,” and includes a summary of radiological liquid and gaseous
effluents and solid waste released from the site from January 2016 through December 2016.
We are enclosing Revision 12 of the Byron Station Offsite Dose Calculation Manual (00CM),
the 00CM Change Determination, ODCM Change Log and Engineering CaIc BYR16-012 in
accordance with ODCM Section 5.4.1.

If you have any questions regarding this information, please contact Douglas Spitzer,
Regulatory Assurance Manager, at (815) 406-2800.

Respectfully,

Mark E. Kanavos
Site Vice President
Byron Nuclear Generating Station

MEK/JG/LZIsg

Enclosures

cc: Cynthia 0. Pederson, Regional Administrator— NRC Region lH
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BYRON NUCLEAR POWER STAI1ON
UNIT 1/2 DOCKET NUMBER STN50-454/455

RADIOACTIVE EFFLUENT RELEASE REPORT
January 2016 December 2016

Supplemental Information

Regulatory Limits

a. Fission and activation products:

Tech Spec Whole Body = 500 mrem/year
Skin = 3000 mrem/year

1OCFR5O Gamma 5 mrad/quarter; 10 mrad/year
Beta 10 mrad/quarter; 20 mrad/year

b. Iodine: (summed with particulate, see below)

c. Particulates with half-lives> 8 days:

Tech Spec Organ 1500 mrem/year
1OCFR5O Organ 7.5 mrem/quarter; 15 mrem/year

d. Liquid Effluents:

I OCFR5O Whole Body 1.5 mrem/quarter; 3 mrem/year
Organ 5 mrem/quarter; 10 mrem/year

2. Maximum Permissible Concentration

a. Fission and Activation Products: IOCFR2O Appendix B Table 2
b. Iodine: IOCFR2O Appendix B Table 2
c. Particulates: 1OCFR2O Appendix B Table 2
d. Liquid Effluents: 10 X 100FR2O Appendix B Table 2

3. Average Energy: This item is not applicable. The ODCM limits the 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.

4. Measurements and Approximations of Total Radioactivity

a. Fission and activation products: Prior to release, the isotopic content is determined. Released
activty s calculated usng volume of release which s determined by the change n tank level
contamment pressure or contamment purge fan flow rates

b. Particulate and iodine sampling media for the plant vent stacks are continuously collected and
analyzed weekly, Tritium and noble gas analysis for the plant vent stacks are obtained and
analyzed weekly.
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c. Liquid effluents: Isotopic analysis is performed on each batch Hquid release tank prior to its
release, Total release activity is calculated using volume of release. Total tritium activity
released is calculated from the highest of a monthly circulating water blowdown composite
activity or a sum of the effluent input composite activities.

d All positive results (i e higher than the lower limit of detection (LLD)) are reported in units of
uCi/cc or uCi/ml unless otherwise noted All LLD values and the associated LLD requwements
are listed in Attachment A.

5. Batch Releases:

a. Liquid:

1. Number of batch releases 83
2. Total time period for batch releases = 12,780 minutes
3 Maximum time period for a batch release = 529 minutes
4 Average time period for a batch release = 154 minutes
5 Minimum time period for a batch release = 50 minutes
6. Average Rock River stream flow during periods of release of effluent into a flowing

stream = 240 m3/sec, based on information from the U.S. Geological Survey Byron
Gauging Station.

b. Gaseous:

1. Number of batch releases 353
2. Total time period for batch releases = 577196 minutes
3. Maximum time period for a batch release = 8,821 minutes
4. Average time period for batch releases = 162 minutes
5 Minimum time period for a batch release = 1 minutes

6. Abnormal Releases:

a. Liquid - None

b. Gaseous None

7. There was one revision to the Off Site Dose Calculation Manual (ODCM), which was implemented in
February 2016 The revision included replacement of a REMP groundwater location and several
administrative changes Also included in the revision was the addition and update of several dose
factors.

A note in the potable water, inhalation, and vegetation dose conversion factors tables was changed to
add Sr90 to H3 indicating the dose factors are taken from NUREG 4013 as opposed to Regulatory
Guide 1.109.

Dose factors for Nb-97, Sb124, Sb-125, & Sb-126 were added because these radionuclides are
occasionally measured in liquid effluents RG 1 109 which is the basis for the dose factors does not
include these nuclides The dose factors were obtained from LADTAP II Technical Reference and
Users Guide NUREG-4013 published subsequent to RG 1109 were V&V d and were added to the
current dose calculation software (RETDAS) and historical permits with the highest concentrations of
these nuclides were rerun to compare the resulting offsite doses. The resultant doses were
unchanged or <1% in aN cases and the changes do not result in the ability to maintain effluent
concentrations or offsite doses within required limits.

Page 3 of 79



4

Co6O ground plane dose factors for gaseous releases were found to contain a typo that was originally
carried over to the dose calculation software. The new factors were V&V’d and the software was
updated with the corrected factors. Since the doses were being previously calculated using a larger
factor, the change is in the conservative direction and the changes do not result in the ability to
maintain effluent concentrations or offsite doses within required limits. Co6O is not typically observed
in gaseous effluents.

Changes were made to the “External Dose Factors for Standing on Contaminated Ground” table.
Combined nuclide entries were separated to be consistent with the corresponding regulatory guides
and footnotes were deleted or modified to reflect the changes. These changes are only to the way the
nuclides are presented in the table and do not change the way doses are calculated,

Ni-63 cow meat dose conversion factors for gaseous releases were found to be off by a factor of 10
higher than the correct values. The corrected values were V&V’d and were added to the dose
calculation software. Since the cow meat doses were being calculated using a larger dose factor, the
change is in the conservative direction and the changes do not result in the ability to maintain effluent
concentrations or off-site doses within limits. Ni-63 is not typically observed in gaseous effluents.

8. 2015 Errata

In preparation for the 2015 ARERR report, the 2015 effluent Lower Limits of Detection (LLD) for tritium
were not properly communicated to the ODCM Program Owner. As a result of this issue, updated
tritium effluent LLD values were not reported in the 2015 ARERR, Attachment A. The tritium gaseous
LLD was reported as 4.52E-08 uCi/cc. The updated value should have been 4.56 E-08 uCi/cc. The
tritium liquid LLD was reported as i.81E-06 uCi/cc. The updated value should have been i.82E06
uCi/cc. The updated LLDs meet the minimum requirements perTRM Section 3,11 and there are no
consequences as a result of this error.

9. 2016 Radiological Groundwater Protection Program (RGPP) Results Summary:

In 2016, fifteen (15) Radiological Groundwater Protection Program (RGPP) monitoring wells were
sampled in total. Groundwater samples were obtained in March, June, August, and October and
analyzed for tritium. In addition, a study of gamma, gross beta, and gross alpha radioisotopes was
performed in accordance with Nuclear Energy Institute (NEI) 07-07, Groundwater Protection Initiative,
for the samples obtained in June. None of the June samples showed concentrations of radionuclides
above what is considered background levels. Three wells contained levels of tritium above the lower
limit of detection (LLD) of 200 pCi/L. They were: AR-4 (661 pCi/L in March, 381 pCi/L in June, 411
pCi/L in August, 387 pCi/L in October) and AR-I I (920 pCi/L in March, 588 pCi/L in June, 633 pCi/L in
August, 623 pCifL in October) and AR-7 (380 pCi/L in March, 421 pCi/L in June, 213 pCi/L in August,
265 pCi/L in October) - Wells AR-4 and AR-il are near the Circulating Water Blowdown piping, where
historical leakage through vacuum breakers was known to have occurred. Tritium in Well AR-7, located
on-site just west of plant structures, has been measured in this well just above detectable limits on an
rntermttent basDs snce the well was first dnlled n 2006 The tnfium present n ths well s at or below
tnfium levels that have been hstoncaIly measured n ranwater as a result of precptafion recapture
from permitted gaseous releases and it is not believed to be the result of new leak(s). In August 2014,
a break in the well piping was discovered about six feet below the surface that could have served as
the entry point for tritium in the recapture water. Should the water in these aquifers migrate to off-site
wells used for drinking, the offsite dose consequence from tritium present in any of these three wells
would be negligible. There are no existing or new leaks evident at the site and all groundwater well
sample results are well below the drinking water standard of 20,000 pCi/L tritium.
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SUMMARY

Calculalions based on gaseous and liquid effluents and meteorological data indicate that public dose
due to radioactive material attributable to Byron Station during the period did not exceed any regulatory
or Offsite Dose Calculation Mahual (ODCM) limits.

The Total Effective Dose Equivalent (TEDE) due to licensed activities at Byron Station calculated for
the maximum exposed individual for the period is 2.61 E01 mrem. The annual limit on TEDE is 100
mrem.

The assessment of radiation doses to the public is performed in accordance with the QDCM. The
results of these analyses confirm that the station is operating in compliance with 1OCFR5O Appendix I,
1OCFR2O and 4OCFRI9O.

There were no additional operational controls implemented in 2016 that affected radiological effluents.

There were no measurements which exceeded the reporting levels, including any that would not have
been attributable to station effluents.

The results of the current radiological environmental monitoring program are approximately the same
as those found during the pre-operational studies conducted at Byron Station.

RELEASES

Gaseous Effluents to the Atmosphere

A total of I ,45E+00 curies of fission and activation gases were released with a maximum average
quarterly release rate of 1.22E-01 pCi/sec.

A total of 0.OOE+00 curies of 1131 were released during the year with a maximum average quarterly
release rate of 0.00 E+00 pCi/sec.

A total of 3.44E-06 curies were released as airborne particulate matter with a maximum average
quarterly release rate of 4.38E-07 pCi/sec.

A total of 8.50E+00 curies of other (C14) radioisotopes were released with a maximum average
quarterly release rate of 2.85EM1 pCi/sec.

A total of 4.70E+01 curies of tritium were released with a maximum average quarterly release rate of
2.OIE+00 pCi/sec.

Gross alphaemitting radionuclides were below detectable limits.

iJuids Released to Rock River

A total of 2.84E+10 liters of radioactive liquid wastes containing 1.61 E02 curies of fission and
activation products were discharged with a maximum quarterly average concentration of 6.98E10
pCi/mI,

A total of 2.14E+03 curies of tritium were discharged with a maximum quarterly average concentration
of I .39E04 uCi/mI.

A total of 1 .72E04 curies of dissolved and entrained gases were discharged with a maximum quarterly
average concentration of 2.53E1 I uCi/mI.
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Gross alpha-emitting radionucNdes were below detectable limits.

DOSE TO MAN

GASEOUS EFFLUENT PATHWAYS

Noble Gas - Gamma Dose Rates

Offsite Gamma air and whole body dose rates for the period were calculated based on measured
release rates, isotopic composition of the noble gases, and average meteorological data. The
maximum gamma air dose was 5.13E-05 mrad based on measured effluents and average
meteorological data, and 9.35E-06 mrad based on measured effluents and concurrent meteorological
data.

Noble Gas Beta Air and Skin Dose Rates

The range of beta particles in air is relatively small (on the order of a few meters or less).
Consequently, plumes of gaseous effluents may be considered semi-infinit& for the purpose of
calculating the dose from beta radiation incident on the skin. However, the actual dose to sensitive skin
tissues is difficult to calculate due to the effect of the beta particle energies, thickness of inert skin, and
clothing covering sensitive tissues. For purposes of this report the skin is taken to have a thickness of
7.0 mg/cm2and an occupancy factor of 1.0 is used. The maximum skin dose was 1 .53E-05 mrern
based on measured effluents and average meteorological data, and 1.31E-05 mrem based on
measured effluents and concurrent meteorological data.

The maximum offsite beta air dose for the year based on measured effluents and average
meteorological data was 2.30E-05 mrad, and 1 .73E-05 mrad based on measured effluents and
concurrent meteorological data.

Radioactive Iodine & Particulate

The human thyroid exhibits a significant capacity to concentrate ingested or inhaled iodine. 1-131
released during routine operation of the station may be made available to man resulting in dose to the
thyroid. 0-14 is also included in this category. C-14 exhibits a capacity to concentrate in bone. 0-14 is
released in gaseous form and is absorbed into vegetation through photosynthesis. The principal
pathways of interest for 0-14 are the consumption of vegetation by humans and milk from which
animals have ingested 0-14 through the consumption of vegetation. With the requirement to begin
reporting C-14 dose in 2011 and the addition of C-14 to plant effluents, human dose in this category is
primarily driven by the release of C-14 from the plant.

The hypothetical dose to the maximum exposed individual living near the station via ingestion of milk
and vegetation was calculated. The source of milk and vegetation was assumed to be at the nearest
site boundary with the cows pastured and vegetation grown from May through October. The maximum
organ dose from radioactive iodine and particulate (including 0-14) to any organ was 6.93E-01 mrem
(child/bone) based on measured effluents and average meteorological data, and 6.65E-01 mrem
(child/bone) based on measured effluents and concurrent meteorological data. The maximum dose
from radioactive iodine and particulate (including C-14) to the whole body was 1,41 E-01 mrem (child)
based on measured effluents and average meteorological data, and 1 .36E-01 mrem (child) based on
measured effluents and concurrent meteorological data.

Gaseous Total Dose
The maximum total dose from gaseous releases to any organ was 6.93E-01 mrem (child/bone) based
on measured effluents and average meteorological data, and 6.65E-01 mrem (child/bone) based on

Page 6 of 79



7

measured effluents and concurrent meteorological data. The maximum total dose from gaseous
releases to the whole body was 1.41E01 mrem (child) based on measured effluents and average
meteorological data, and 1 .36E-01 mrem (child) based on measured effluents and concurrent
meteorological data.

LIQUID EFFLUENT PATHWAYS

The principal pathways through the aquatic environment for potential doses to man from liquid waste
are ingestion of potable water and eating aquatic foods. Liquid dose was calculated based on the
ingestion of potable water and sport fish. It should be noted, however, there are currenfly no
communities within 10 km downstream of the plant using the Rock River for drinking water, NRC
developed equations are used to calculate the doses to the whole body, bone, liver, thyroid, kidney,
lung, lower GI tract, and skin. Specific parameters for use in the equations are given in the Exelon
Offsite Dose Calculation Manual (ODCM).

The maximum dose from liquid releases to any organ was 1.73E01 mrem (adult/gilli). The maximum
dose from hquid releases to the whole body was 1 41 E01 mrem (adult)

GASEOUS + LIQUID TOTAL DOSE

The maximum total dose to any organ via both gaseous and liquid effluents is 7.74E-01 mrem
(child/bone). The maximum dose to the whole body via both gaseous and liquid effluents is 2.61 E-01
mrem (child).

Dose Limits to Members of the Public

Byron Station did not exceed any of the dose limits as shown below based on concurrent or historical
meteorological data.

® The limits on dose or dose commitment to a member of the public due to radioactive materials in liquid
effluents from each reactor is 1.5 mrem to the whole body or 5 mrem to any organ during any calendar
quarter and 3 mrem to the whole body or 10 mrem to any organ during a calendar year.

The limits on air dose due to noble gases released in gaseous effluents to a member of the public from
each reactor is 5 mrad for gamma radiation or 10 mrad for beta radiation during any calendar quarter
and 10 mrad for gamma radiation or 20 mrad for beta radiation during a calendar year.

® The limits on dose to a member of the public due to radioactive iodine & particulate with halflives
greater than eight days in gaseous effluents released from each reactor is 7 5 mrem to any organ
during any calendar quarter and 15 mrem to any organ during a calendar year

The annual 1 OCFR2O limit on Total Effective Dose Equivalent to individual members of the public is 100
mrem.

The 400FRI9O limits on individual members of the public is 25 mrem to the whole body, 25 mrem to
any organ (except thyroid) and 75 mrem to the thyroid

SITE METEOROLOGY

Detailed records of the site meteorological measurements taken during each calendar quarter of the
year are maintained by the meteorological vendor retained on site and are available upon request
The data are presented as cumulative joint frequency distributions of the wind direction for the 250
level and wind speed class by atmospheric stability class determined from the temperature difference
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between the 250’ and 30’ levels. Data recovery for all measurements on the meteorological tower was
99.8% during 2016.
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SOLID RADIOACTIVE WASTE FOR BURIAL 1ST QUARTER 2016

DATE DISPOSITION OF MATERIAL MODE OF DESTiNATION VOLUME (m3) CURIES*
Shipment # (DESCRIPTION, CLASS, TYPE AND TRANSPORT! PER PER
Description SOLIDIFYING AGENT) CARRIER SHIPMENT SHIPMENT

3/22/16 UN3321, RADIOACTIVE MATERIAL, LOW SPECIFIC Highway
Waste ControlRWS 16-001 ACTIVITY (LSA-II), 7, 20’ METAL BOX(4), CLASS A, Hittman Transport

Specialists 9.32E÷00 5.67E-03 1)

Bead Resin NONE EXCLUSIVE-USE
Andrews, TX

Number of
1 932E+00 567E03Quarterly Totals Shipments:

*Calculated using measured ratios
CUBIC M CURIES

(1) All naturaIIyoccurring isotopes
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SCUD RADIOACTIVE WASTE FOR BURAL 2ND QUARTER 2016

DATE DSP0ST0N OF MATERAL VOLUME CURES*
MODE OF

DESTINAflON (m3) PER PERShipment# (DESCRPTON, CLASS, TYPE
TRANSPORT!

SHIPMENT SHIPMENTDescription AND SOUDIFYNG AGENT)
CARRIER

416116 UN3321, RADIOACTIVE MATERIAL, LOW Highway
RWS 16-003 SPECIFIC ACTIVITY (LSA-II), 7, CASK(1), Hittnian Transport Energy Solutions

4.53E+00 2.42E+00Clive, UTBead Resin CLASS A, NONE EXCLUSIVE-USE

417/16 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Bear Creek 6.44E+01 2.30E-O1RWS 16-004 SPECIFIC ACTIVITY (LSA-lI), 7, FISSILE Hittman Transport

Oak Ridge, TNDAW EXCEPTED, 20’ METAL BOX(2), CLASS A, EXCLUSIVE-USE
NONE

4/14/16 UN2910, RADIOACTIVE MATERIAL, LOW Highway
RWS 16-005 SPECIFIC ACTIVITY (LSA-II), 7, FISSILE Hittman Transport Gallaher Road

32E+00 7,59E-03Bead Resin EXCEPTED, 20’ METAL BOX(4), CLASS A, EXCLUSIVE-USE Kingston, TN

UN2910, RADIOACTIVE MATERIAL, LOW Highway
Gallaher Road4/21/16

SPECIFIC ACTIVITY (LSA-II), 7, FISSILE Hittman Transport 1 OOE+01 7.07E-03RWS 16-006 Kingston, TNEXCEPTED, 20’ METAL BOX(4), CLASS A, EXCLUSIVE-USEBead Resin
NONE

UN3321, RADIOACTIVE MATERIAL, LOW4/26/16
SPECIFIC ACTIVITY (LSA-II), 7, FISSILE Highway

Bear Creek
1.79E+01 1.42E+01RWS 16-007 Hittman Transport

Oak Ridge, TN. EXCEPTED, 20’ METAL BOX(1), CLASS A,
EXCLUSIVE-USEOil

NONE

UN3321, RADIOACTIVE MATERIAL, LOW
Highway

Bear Creek
5/2/16

SPECIFIC ACTIVITY (LSA-II), 7, FISSILE
Hittman Transport

Oak Ridge, TN
2.08E+01 3.46E+00RWS 16-008

EXCEPTED, 20’ METAL BOX(1), CLASS A,DAW/Filters EXCLUSIVE-USENONE

5/4/16 UN3321, RADIOACTIVE MATERIAL, LOW
SPECIFIC ACTIVITY (LSA-II), 7, FISSILE

Highway
RWS 16-009 Hittman Transport 6.62E+01 1.70E-01

DAW EXCEPTED, 20’ METAL BOX(2), CLASS A,
EXCLUSIVE-USENONE

UN3321, RADIOACTIVE MATERIAL, LOW5/11/16
SPECIFIC ACTIVITY (LSA-II). 7, FISSILE Highway

6.62E+01 5.50E-02RWS 16-010 Landstar System
Oak Ridge, TNEXCEPTED, 20’ METAL BOX(2), CLASS A.

EXCLUSIVE-USEDAW
NONE

UN3321, RADIOACTIVE MATERIAL, LOW5/17/16
SPECIFIC ACTIVITY (LSA-lI), 7, FISSILE Highway

Bear CreekRWS 16-011 Hittman Transport 6.44E+01 6.OOE-01
DAW

EXCEPTED, 20’ METAL BOX(2), CLASS A,
EXCLUSIVE-USENONE

6/7/16 UN2916. RADIOACTIVE MATERIAL, TYPE B(U)
Highway Waste Control

RWS 16-012 PACKAGE, 7, FISSILE EXCEPTED, RQ-
Visionary Solutions Specialists 2.66E+00 1.07E÷02
EXCLUSIVE-USE Andrews, TXBead Resin RADIONUCLI DES, CASK(1), CLASS B, NONE

6/14/16 UN2916, RADIOACTIVE MATERIAL, TYPE 8(U)
Highway Waste Control

RWS 16-013 PACKAGE. 7, FISSILE EXCEPTED, RO—
Visionary Solutions Specialists 261E+00 1.O1E+02
EXCLUSIVE-USE Andrews, TXBead Resin RADIONUCLIDES, CASK(1), CLASS B, NONE

Highway Waste Control6/22/16 UN2916, RADIOACTIVE MATERIAL, TYPE B(U) Visionary Solutions Specialists 2.58E+00 1.17E+02RWS 16-014 PACKAGE, 7, FISSILE EXCEPTED, RQ
EXCLUSIVE-USE Andrews, TXBead Resin RADIONUCLIDES, CASK(1), CLASS B, NONE

6/28/16 UN2916, RADIOACTIVE MATERIAL, TYPE B(U)
Highway Waste Control

RWS 16-015 PACKAGE, 7, FISSILE EXCEPTED, RO-
Visionary Solutions Specialists 258E+00 9.23E+01
EXCLUSIVE-USE Andrews, TXBead Resin RADIONUCLIDES, CASK(1), CLASS B, NONE

Quarter!y Tota’s Number of
13 3.34E-t-02 4.38E÷02*CacuIated using measured ratios Shipments:
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SOLID RADIOACTIVE WASTE FOR BURIAL 3RD QUARTER 2016

DATE DISPOSITION OF MATERIAL MODE OF VOLUME (m3) CURIES* PERShipment # (DESCRIPTION, CLASS, TYPE AND TRANSPORT! DESTINATION PER
SHIPMENTDescription SOLIDIFYING AGENT) CARRIER SHIPMENT

7/6/16 UN3321, RADIOACTIVE MATERIAL, LOW Highway Bear Creek 1.79E+01 1.29E+01RWS 16-016 SPECIFIC ACTIVITY (LSA-lI), 7, 20’ METAL Hittman Transport
Oak Ridge, TNDAW (Oil) BOX(1), CLASS A, NONE EXCLUSIVE-USE

8/10/16 UN3321, RADIOACTIVE MATERIAL, LOW Highway Bear Creek
6.26E+01 7.91E-O1RWS 16-017 SPECIFIC ACTIVITY (LSA-II), 7, 20’ METAL Hittman Transport

Oak Ridge, TNDAW/Filters BOX(2), CLASS A, NONE EXCLUSIVE-USE

917/16 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Bear Creek

1.79E+01 1.62E±01RWS 16-018 SPECIFIC ACTIVITY (LSA-II), 7, 20’ METAL Hittman Transport
Oak Ridge, TNDAW/OiI/Sludge BOX(1), CLASS A, NONE EXCLUSIVE-USE

9/13/16 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Bear CreekRWS 16-019 SPECIFIC ACTIVITY (LSA-II), 7, 20’ METAL Hittman Transport

Oak Ridge, TN
3,1601 4.31E-01

DAW/Filters BOX(1), CLASS A, NONE EXCLUSIVE-USE

9/20/16 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Energy Solutions

4.39E+00 1.07E+01RWS 16-020 SPECIFIC ACTIVITY (LSA-Il), 7, CASK(1), Hittman Transport
Clive, UTBead Resin CLASS A, NONE EXCLUSIVE-USE

Number of
5Quarterly Totals

Shipments; 1.34E+02 4.1OE+01

Calculated using measured ratios

CUBICM CURIES
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SOUD RADOACflVE WASTE FOR BURAL 4TH
QUARTER 2016

DATE DSPOSfflON OF MATERAL MODE OF VOLUME(m3) CUES* -

Shtpment# (DESCRPflON, CLASS, TYPE TRANSPORT! DES11NATION PER PER
Description AND SOUDFYJNG AGENT) CARRIER SHIPMENT SHIPMENT

10/12/16 UN3321, RADIOACTIVE MATERIAL, LOW Highway
RWS 16-021 SPECIFIC ACTIVITY (LSA-II), 7, CASK(1), Hittman Transport Energy

Solubons 439E+QO 3.26E÷oo
Bead Resin CLASS A, NONE EXCLUSIVE-USE IV

10/31/16
RWS 16-023 UN3321 RADIOACTIVE MATERIAL, LOW Highway
DAW(Evap SPECIFIC ACTIVITY (LSA-It), 7, DRUM(1), Hittman Transport

OiN 130E+o0 173E+O0
bottoms, CLASS A, NONE EXCLUSIVE-USE g

Sludge)

11/10/16 UN3321 RADIOACTIVE MATERIAL, LOW Highway
RWS 16-022 SPECIFIC ACTIVITY (LSA-II), 7, CASK(1), Hittman Transport Energy Sohjtions

139E+00 3.16E+00
Filters CLASS A, NONE EXCLUSIVE-USE

Quaery Tota’s 3 7 08E+00 8 15E+00

CaIcuated using measured ratios CUBIC M CURIES
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SOLID RADIOACTIVE WASTE FOR BURIAL
Estimated Solid Waste Composition

2016

Volume (m3)
Class

Dry Acti’e Waste
2016

Resins, Filters, Eap Bottoms Resins, Filters, Evap Bottoms
2016 2016

Volume (m3) 3.63E+01 Volume (m3) 1.04E+O1
Class A Class B

Nuclide % Abund Curies uCi/mi Nuclide % Abund Curies uCi/mI
H-3 25.05 5.85Ei-00 1.61E-01 H-3 1.24 5.16E+00 4.96E-01
Be-7 0.04 9.78E-03 2.69E-04 Be-7 0.00 1.98E-04 1.90E-05
C-14 0.29 6.69E-02 1.84E-03 C-14 008 3.29E-01 3.16E-02
Cr-51 0.07 1.67E-02 4.60E-04 Mn-54 2.00 8.36E+00 8.04E-01
Mn-54 1.55 3.62E-01 9.97E-03 Fe-55 23.25 9.69E+01 9.32E+00
Fe-55 15.07 3.52E÷00 9.70E-02 Co-57 0.13 5.58E-01 5.37E-02
Fe-59 0.01 3.19E-03 8.79E-05 Co-58 0.14 5.88E-01 5.65E-02
Co-57 0.20 4.77E-02 1.31E-03 Co-60 22.82 9.51E+01 9.14E+00
Co-58 3.88 9.06E-01 2.50E-02 Ni-59 0.60 248E+00 2.38E-01
Co-60 18.84 4.40E+00 1.21E-01 Ni-63 48.26 2.O1E+02 1.93E+01
Ni-59 0.45 1.04E-01 2.87E-03 Zn-65 0.29 1.21E+00 1.16E-01
Ni-63 32.37 7.56E+00 2.08E-01 Sr-89 0.00 5.65E-04 5.43E-05
Zn-65 0.29 6.83E-02 1.88E-03 Sr-90 0.01 5.05E-02 4.86E-03
Zn-69m 0.00 5.1OE-64 1.40E-65 Zr-95 0.00 5.48E-05 5.27E-06
Kr-85 0.05 1.19E-02 3.28E-04 Nb-95 0.00 3.08E-05 2.96E-06
Sr-85 0.00 2.64E-05 7.27E-07 Tc-99 0.00 1.15E-02 1.11E-03
Sr-90 0.00 1.11E-03 3.06E-05 Sn-113 0.00 5.57E-04 5.36E-05
Zr-95 0.08 1.82E-02 5.O1E-04 Sb-125 0.57 2.36E÷00 2.27E-01
Nb-94 0.00 4.88E-05 1,34E-06 -129 000 2.28E-03 2.19E-04
Nb-95 0.11 2.65E-02 7.30E-04 Cs-134 0.01 5.I1E-02 4.91E-03
Mo-99 0.00 1.02E-10 2.81E-12 Cs-137 0.58 2.44E+00 2.35E-01
Tc-99 0.05 1.14E-02 3.14E-04 Ce-144 0.00 3.23E-03 3.11E-04
Ru-106 0.00 1.45E-04 3.99E-06 Pu-238 - 0.00 3.83E-04 3.68E-05
Ag-ibm 0.00 1.95E-04 5.37E-06 Pu-239 0.00 4.69E-05 4.51E-06
Sn-113 0.02 4.93E-03 1.36E-04 Pu-241 0.01 5.23E-02 5.03E-03
Sb-124 0.00 5.07E-04 i.40E-05 Am-241 0.00 4.86E-05 4.67E-06
Sb-125 1.12 2.63E-01 7.25E-03 Cm-242 0.00 9.39E-07 9.03E-08
Te-123m 0.00 9.49E-04 2.61E-05 Cm-244 0.00 2.O1E-04 1.93E-05

Volume (m3) 4.95E+02
Class A

Nuclide % Abund Curies uCiIml
H-3 95.81 4.49E+01 9.07E-02
C-14 0.00 6.49E-04 1.31E-06
Mn-54 0.04 1.82L-02 3.68E-05
Fe-55 — 2.28 1.07E+00 2.16E-03
Co-57 0.00 1.73E-03 3.49E-06
Co-58 0.20 9.34E-02 1.89E-04
Co-SO 0.82 384E-01 7.76E-04
Ni-59 0.00 4.63E-04 9,35E-07
Ni-63 0.72 3.36E-O1 6.79E-04
Zr-95 0.03 1.19E-02 2.40E-05
Nb-95 0.04 i.92E-02 3.88E-05
Tc-99 0.00 1.92E-O3 3.88E-06
Sn-113 0.00 2.37E-04 4.79E-07
Sb-125 0.06 2.65E-02 5.35E-05
1-129 0.00 6.32E-05 1.28E-07
Cs-137 0.00 9.47E-04 1.91E-06
Ce-144 0.00 1.60E-O4 3.23E-07

-129

2016
Irradiated Components

0.OOE-i-O0
N/A

No Shipments

0.01 2.69E-O3 7.41E-05
Cs-134 0.00 4.38E-05 1.21E-06
Cs-137 0.35 8.1IE-02 2.23E-03
Ce-144 0.05 1.22E-02 3.36E-04
Pu-238 0.00 2.78E-O5 7.66E-07
Pu-239 0.00 9.47E-06 2.61E-07
Pu-241 0.02 5.OOE-03 1.38E-04
Am-241 0.00 8.18E-06 2.25E-07
Cm-242 0.00 6.19E-06 1.71E-07
Cm-243 0.00 4.2OE-O6 1.16E-07
Cm-244 0.00 2.75E-06 7.58E-08

Other Waste
2016

Volume (m3) O.OOE+OO
Class N/A

No Shipments
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SOUD RADIOACTiVE WASTE FOR BURIAL
Estimated Solid Waste Composition

2016

Sum of All Categories
2016

Volume (m3) 5.32E+02
Class A

Nuclide % Abund Curies uCi/mi
H-3 7229 5.08E+01 9.55E-02
Be-7 0.01 9.78E-03 1.84E-05
C-14 0.10 6.76E-02 1.27E-04
Cr-51 0.02 1.67E-02 3.14E-05
Mn-54 054 3.80E-01 7.14E-04
Fe-55 6.53 4.59E+00 8.63E-03
Fe-59 0.00 3.19E-03 6.OOE-06
Co-57 0.07 4.94E-02 9.29E-05
Co-58 1.42 9.99E-01 1.88E-03
Co-60 6.81 4.78E+00 8.98E-03
Ni-59 0.15 1.05E-01 i.97E-04
Ni-63 11.24 7.90E+00 1.48E-02
Zn-65 0.10 6.83E-02 1.28E-04
Zn—69m 0.00 5.1OE-64 9.59E-67
Kr-85 0.02 1.19E-02 2.24E-05
Sr-85 0.00 2.64E-05 4.96E-08
Sr-90 0.00 1.11E-03 2.09E-06
Zr-95 0.04 3.O1E-02 5.66E-05
Nb-94 0.00 4.88E-05 9.17E-08
Nb-95 0.07 4.57E-02 8.59E-05
Mo-99 0.00 1.02E-10 1.92E-13
Tc-99 0.02 1.33E-02 2.50E-05
Ru-106 000 1.45E-04 2.73E-07
Ag-i 1Gm 0.00 1 .95E-04 3.67E-07
Sn-113 0.01 5.17E-03 9.72E-06
Sb-124 0.00 5.07E-04 9.53E-07
Sb-125 0.41 2.89E-01 5.43E-04
Te-123m 0.00 9.49E-04 1.78E-06
l-129 — 0.00 2.75E-03 5.17E-06
Cs-134 0.00 4.38E-05 8.23E-08
Cs-137 0.12 8.20E-02 i.54E-04
Ce-144 002 i.24E-02 2.33E-05
Pu-238 0.00 2.78E-05 5.23E-08
Pu-239 0.00 9.47E-06 1.78E-08
Pu-241 0.01 5.OOE-03 9.40E-06
Am-241 0.00 8.18E-06 i.54E-08
Cm-242 0.00 6.19E-06 i.16E-08
Cm-243 0.00 4.20E-06 7.89E-09
Cm-244 — 0.00 2.75E-06 5.17E-09

Sum of All Categories
2016

Volume (m3) i.04E+0i
Class B

Nuclide % Abund Curies uCi/mi
H-3 1.24 5.16E+00 4.96E-0i
8e-7 0.00 i.98E-04 i.90E-05
C-14 0.08 3.29E-0i 3.16E-02
Mn-54 2.00 8.36E+00 8.04E-01
Fe-55 23.25 9.69E+0i 9.32E+00
Co-57 0.13 5.58E-0i 5.37E-02
Co-58 0.14 5.88E-01 5.65E-02
Co-60 22.82 9.51E+0i 9.14E+00
Ni-59 0.60 2.48E+00 2.38E-0i
Ni-63 48.26 2.O1E-’-02 i.93E+0i
Zn-65 0.29 i.21E÷00 1.16E-01
Sr-89 0.00 5.65E-04 5.43E-05
Sr-90 0.01 5.05E-02 4.86E-03
Zr-95 0.00 5.48E-05 5.27E-06
Nb—95 0.00 3.08E-05 2.96E-06
Tc-99 0.00 i.i5E-02 i.liE-03
Sn-113 0.00 5.57E-04 5.36E-05
Sb-125 0.57 2.36E+00 2,27E-01
1-129 0.00 2.28E-03 2.19E-04
Cs-134 0.01 SuB-02 4.91E-03
Cs-137 0.58 2.44E+00 2.35E-01
Ce-144 0.00 3.23E-03 3.uiE-04
Pu-238 0.00 3.83E-04 3.68E-05
Pu-239 0.00 4.69E-05 4.51E-06
Pu-241 0.01 5.23E-02 5.03E-03
Am-241 0.00 4.86E-05 4.67E-06
Cm-242 0.00 9.39E-07 9.03E-08
Cm-244 0.00 2.O1E-04 i.93E-05

Total Combined
2016

Volume (m3) 5.42E+02
Class A+B

Nuclide % Abund Curies uCi/ml
H-3 11.49 5.60E+0i i.03E-0i
Be-7 0.00 9.97E-03 1.84E-05
C-14 0.08 3.97E-Oi 7.32E-04
Cr-51 0.00 1.67E-02 3.08E-05
Mn-54 1.79 8.74E÷O0 1.61E-02
Fe-55 20.84 i.02E÷02 1.88E-01
Fe-59 0.00 3.19E-03 5.89E-06
Co-57 0.12 6.08E-01 1.12E-03
Co-58 0.33 1.59E-’-OO 2.93E-03
Co-60 20.51 9.99E+0i 1.84E-Oi
Ni-59 — 0.53 2.59E+00 4.78E-03
Ni-63 42.92 2.09E+02 3.86E-01
Zn-65 0.26 i.27E+00 2.34E-03
Zn-69m 0.00 5.1OE-64 9.41E-67
Kr-85 0.00 1.19E-02 2.20E-05
Sr-85 0.00 2.64E-05 4.87E-08
Sr-89 0.00 5.65E-04 i.04E-06
Sr-90 0.01 5.16E-02 9.52E-05
Zr-95 0.01 3.02E-02 5.57E-05
Nb-94 0.00 4.88E-05 9.OOE-08
Nb-95 0.01 4.57E-02 8.43E-05
Mo-99 0.00 i.02E-10 i.88E-13
Tc-99 0.01 2.48E-02 4.58E-05
Ru-106 0.00 i.45E-04 2.68E-07
Ag-ibm 0.00 i.95E-04 3.60E-07
Sn-113 0.00 5.73E-03 1.06E-05
Sb-124 0.00 5.07E-04 9.35E-07
Sb-125 0.54 2.65E+00 4.89E-03
Te-123m 0.00 9.49E-04 1.75E-06
-129 0.00 5.04E-03 9.30E-06
Cs-134 0.01 5,i2E-02 9.45E-05
Cs-i 37 0.52 2.52E+00 4.65E-03
Ce-144 0.00 1.56E-02 2.88E-05
Pu-238 0.00 4.ulE-04 7.586-07
Pu-239 0.00 5. 646-05 1. 046-07
Pu-241 0.01 5.736-02 1.06E-04
Am-241 0.00 5.686-05 1.05E-07
Cm-242 0.00 7.136-06 1.32E-08
Cm-243 0.00 4.206-06 7.75E-09
Cm-244 0.00 2.03E-04 3.756-07

Page 14 of 79



15

Process Control Prcgram (PCP) for Radioactive Wastes

There were no changes to RWAAl00, Process Control Program (PCP) for Radioactive Waste, in 2016.

There was a change made to the gaseous effluent system in 2016 under Engineering Change (EC) 402667 and
Engineering Caic BYRi6012. The change removed the ability to filter radioiodines from the Ui Steam Jet Air
Ejector (SJAE) offgas on a high radiation alarm. See Miscellaneous Information Section I for more details.
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Analsis

The foHowing is an estimate of the errors associated with effluent monitoring and analysis. The estimate is
calculated using the square root of the sum of the squares methodology.

1 Gaseous Effluents

Qme=3.33%
RM=N/A
ECe=5%
Stdcse/Smplcse=5%
qme=N/A
Total error = 7.8%

2. Liquid Effluents

Qme=3.33%
RM=N/A
ECe=N/A
Stdcse/Smplcse=5%
qme=2.22%

Total error = 6.4%

3. Waste Resin

Qme=1 0.0%
RM=N/A
ECe=5%
Stdcse/Smplcse=5%
qme=1.0%
Total error = 12.3%

4. DAW, Mechanical Filters, and Contaminated Metal

Qme=1 0.0%
RM=N/A
ECe=N/A
StdcselSmplcse=5%
qme=N/A

Instrument calibration error = 10%
Total error= 11.2%

Qme the process quantity measurement error associated with the release point (e.g. flow, level measurements)

RM = error associated with the radiation monitor used in quantifying releases through the release point

ECe = error associated with the collection efficiency of the sample media

Stdcse = one-sigma counting error associated with the counting instrument of interest

Smplcse = one-sigma counting error associated with a sample of a given geometry that is used for the release
point of interest

qme = sample quantity measurement error associated with the sample of interest
Page 16 of 79
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MsceUaneous nformafion

A. As required by Technica Specflcafion 5.6.2, meteoroIogcaI and environmenta impact informafion s
reported rn the 2016 Annua’ Radoogca Envronmenta Operatng Report (AREOR) or s retained on
fHe to be provided upon request.

B. No Hmits were exceeded during the 2016 reporting period n liquid ho’d up tanks or waste gas decay
tanks as stated in Technica’ Specflcation 5.5.12.

C. There were no irradiated fuel shipments during the 2016 reporting period. An Independent Spent Fuel
Storage Installation (ISFSI) campaign began in 2010 when used fuel was removed from the Spent Fuel
Pool (SFP), placed into six (6) casks, each containing 32 fuel bundles, and transferred to an outdoor
storage pad No additional casks were placed on the pad in 2011 In 2012 eight (8) additional casks
were placed on the pad for a total of fourteen (14) casks No additional casks were placed on the pad
in 2013 or 2014 In 2015 six (6) additional casks were placed on the pad for a total of twenty (20)
casks. In 2016, six (6) additional casks were placed on the pad for a total of twenty (26) casks. Prior to
the first ISFSI campaign, additional dosimeters were placed at the site boundary nearest to the storage
pad (in between the pad and the nearest resident) for the purpose of measuring any potential offsite
dose to the public from the storage pad. Since the dosimeters were placed, data from the dosimeters,
when compared to the existing environmental dosimeters in the surrounding area, have shown no
statistical difference. As a result, there is currently no offsite dose contribution from the ISFSI facility or
any other onsite storage facility, including the Dry Active Waste (DAVy) Building and the Old Steam
Generator (OSG) Storage Building, as evidenced by dosimetry data that is indistinguishable from the
existing environmental dosimeters.

D. There were no REMP sample results that exceeded any technical specification limits or analytical
results investigation levels during the 2016 reporting period. REMP composite surface water samples
from point BY1 2, Rock River downstream of the plant liquid effluent discharge, detected tritium results
of 2200 pCi/L in the first quarter, 379 pCiIL in the second quarter, 429 pCi/L in the third quarter, and
371 pCi/L in the fourth quarter against a lower detection limit of 200 pCi/L. The positive sample results
can be attributed to one or more weekly samples being obtained shortly after permitted liquid
discharges, and are not unexpected. The results are well below the Technical Requirements Manual
(TRM) reportable limit of 30 000 pCi/L There are no communities using the Rock River for drinking
water within 10 km downstream of the station No radionuclides that were a result of plant effluents
were detected in any of the other REMP samples.

E. There were no elevated releases during the 2016 reporting period. All planned gaseous releases were
discharged by way of the plant vent stacks and are considered to be mixed mode releases.

F. There was one flow loop and two liquid effluent monitors that exceeded their respective inoperability
time limits in 2016 as stated in TRM TLCO 3.11.b:

On 1/13/16 05:27, OWXOO1, Liquid Effluent High Flow Loop, entered LCO OBOL 11.a, Conditions B&E,
due to a scheduled calibration The calibration procedure requires a channel check upon completion of
the calibration The channel check requires process flow through the loop and could not be completed
within the required 30day time frame because there were no liquid releases performed during this time
utilizing the high flow loop. The flow loop (high/low) to be utilized during liquid releases is contingent
upon the radioactivity (i.e. tritium) concentration present in the release tank. The condition was exited
on 2/24/16 06:06, when a liquid release was able to be performed utilizing the high flow loop.
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At 6/21/16 17:09, the OPROIJ (Liquid Radwaste Release Tank) monitor entered LCOAR
exceeded its maximum 14-day LCO time as stated in OBOL 11 .a Condition C and was not exited until
718116 10:05. The LCQ time was exceed due to communication issues experienced on Loop 3 and the
time required for troubleshooting the condition. Optical isolator chips were replaced on all monitors in
Loops 1, 3, and 5 to resolve ongoing communication issues. Since the replacement no communication
issues have occurred.

At 10/30/16 22:00, the IPRO1J rad monitor (UI Containment Release), entered OBOL3.1 1 .b,
Conditions B,D,F due to spiking. The LCO for Condition D for the noble gas channel was not exited
until 11/9/16 10:16. This exceeded the maximum 7-day inoperability time per OBOL 3,11.b, Condition D.
The LCO time was exceed due to ongoing troubleshooting to determine the cause of the spiking. After
replacing several circuit cards within the skid, replacement of the ADO board resolved the spiking
problem.

G. There were no unplanned gaseous or liquid releases to unrestricted areas during the 2016 reporting
period.

H. All Rock River flow measurements during liquid effluent discharges were obtained from the U.S.
Geological Survey Byron Gauging Station for the Rock River with the following exceptions. Due to icing
conditions near the Byron and Rockton gauging stations on 12/17/16, flow was obtained from the Dixon
flow gauge, located approximately 32 miles downstream of the Byron flow gauge. Due to icing
conditions near the Byron, Rockton, and Dixon gauging stations on 12/29/16, flow was obtained from
the Como flow gauge, located approximately 47 miles downstream of the Byron flow gauge.

In 2016, the ability to route Ui Steam Jet Air Ejector (SJAE) offgas through a filter unit on a high
radiation alarm was removed under Engineering Change (EC) 402667. Since the UFSAR and TRM
credited a lOx removal of 1-131 and 1-133, Engineering Calculation BYR16-012 was performed in order
to demonstrate compliance with offsite dose limits without the benefit of filtration. The new dose
calculations were performed and evaluated in accordance with Section 5.4.1 of the ODCM, Licensee-
initiated major changes to the Radwaste Treatment Systems (liquid and gaseous). The Engineering
Calculation was performed, reviewed, and approved prior to issuing the Engineering Change. The
Engineering Change included revision of the applicable UFSAR and TRM sections. The filter unit
bypass increases the potential thyroid dose to a member of the public, however, the projected doses
remain at a fraction of the 100FR5O Appendix I dose limits. Since the offgas filtration is not credited in
the ODCM, calculation of actual offsite dose is unaffected. Figure 2-1 of the ODCM was updated to
reflect the Ui SJAE offgas filtration bypass. A copy of Engineering Calculation BYR16-012 was
included in the submittal of this report to the NRC in accordance with ODCM Section 5.4.1.

J. in 2017, it was discovered that Lower Limit of Detection (LLD) analyses were not performed in
accordance with CY-AA-130-201, Radiochemistry Quality Control, which requires a lower limit of
detection (LLD) determination (a priori) for designated effluent and environmental geometries principle
gamma emitters on each detector at least biennially. The LLD determinations were last performed in
2014 and were not performed in 2016 due to inadequate controls being in place to ensure the work was
satisfactorily completed. Upon discovery of the oversight in 2017, the LLD determinations were
completed, and all effluent LLDs met the requirements as specified in TRM Section 3.11. Therefore,
the ability to meet the required LLDs as a result of this oversight was not compromised.

K. Attached are offsite dose calculation reports for January through December of 2016.
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The foNowing are the maximum annual calculated cumulative offsite doses resulting from Byron

airborne releases in 2016 based on concurrent meteorological data:

Unit 1:

Dose

gamma air (1)

beta air (2)

whole body (3)

skin
organ (child-bone)

Unit I Corn pHance Status

gamma air
beta air
whole body
skin
organ

North-Northwest
North-Northwest
North-Northwest
North-Northwest
North-Northwest

% ofAppendixi

0.00
0.00
1.31
0.00
2.11

Gamma Air Dose - GASPAR H, NUREG-0597
(2) Beta Air Dose - GASPAR H, NUREG0597

Who)e Body Dose GASPAR H NUREG 0597
(4) Skin Dose - GASPAR H, NUREG-0597
(5) nhaIaton and Food Pathways Dose GASPAR H, NUREG0597

Maximum Value SectorAffected

5.42 x106 mrad North-Northwest
9.26 x106 mrad North-Northwest
7.04 x102 mrem North-Northwest
7.42 x106 mrem North-Northwest
3.48 x101 mrem North-Northwest

10 CFR 50 Appendix I Yearly Objective % of Appendix I

10.0 mrad 0.00
20.0 mrad 0.00

5.0 mrem 1.41
15.0 mrem 0.02
15.0 mrem 2.32

Sector
Maximum Value Affected

Unit 2:

Dose

gamma air (1)

beta air (2)

whole body (3)

skin (4)

organ (5) (child-bone)

10 CFR 50 Appendix I

393 x106 mrad
8.01 x106 mrad
6.54 x102 mrem
5,67x106 mrem
3.17 x101 mrem

Unit 2 Corn pHance Status

Yearly Objective

gamma air 10.0 mrad
beta air 20,0 mrad
whole body 5.0 mrem
skin 15.0 mrem
organ 15.0 mrem
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Data recovery: 99.8%

Attachment A, 2016 Radioacthe Effluent Release Report
2016 Lower Limits of Detection (LLDs)

20

Gaseous Required - Liquid Required
Nuclide LLD (uCi/cc) Gaseous LLD (uCi/ec) Nuclide LLD (uCiIml) Liquid LLD (uCilcc)

H3 — 4.56E-08 1.OOE-07 H3 1.82E-06 1.OOE-05
Ar41 5.72E-07 Na24 327E-08
Cr51 2.99E-12 Cr51 2.65E-07
Mn54 5.86E-13 1.OOE-11 Mn54 4.29E-08 5.OOE-07 —

Co58 739E-13 1.OOE-11 Fe55 6.41E-07 1OOE-06
Fe59 166E-12 1.OOE-1i Co57 2.68E-08
Co60 1.19E-12 — 1.OOE-11 Co58 3.68E-08 5.OOE-07
Ni63 5.18E-15 Fe59 929E-08 5.OOE-07
Zn65 1.36E-12 1.OOE-11 — Co60 6.94E-08 5.OOE-07 —

Br82 696E-13 Ni63 5.15E-07
Kr85m 2.25E-07 Zn65 9.78E-08 — SOOE-07
Kr87 3.33E-07 1.OOE-04 Sr85 3.80E-08
Kr68 5.91E-07 — — 1.OOE-04 Kr85m 3.07E-08 1.OOE-05
Sr89 2.05E-14 1.OOE-11 Kr87 7.50E-08 1.OOE-05
Sr-90 2.14E-15 1.OOE-11 Kr88 912E-08 1.OOE-05
Mo99 2.41E-13 1.OOE-11 Sr89 3.45E-08 00E-08

131 7.17E-13 — 1.OOE-12 Sr90 9.25E-09 — 5.OOE-08
Xel3lm 8.1OE-06 Sr92 7.57E-0S

133 9.87E-13 1.OOE-10 Nb95 4.20E-08
Xe133 3.33E-07 1.OOE-04 Zr95 8.31E-08

Xe133m 1.91 E-06 1.OOE-04 — Mo99 2.25E-08 — 5.OOE-07
Cs134 661E-13 — 1.OOE-11 AgilOm - 5.1OE-08

135 4.65E-12 Sb122 6.16E-08
)135 191E-07 1.OOE-04 Te123m 2.52E-08
Cs137 5.53E-13 1.OOE-11 Sb124 8.48E-08
Xe138 8.70E-07 1.OOE-04 — Sb125 1.12E-07
Ba140 175E-12 Te125m 726E-06
La140 7.83E-13 Sb126 4.23E-08
Ce141 440E-13 1.OOE-11 Xel3lm 1.03E-06 1.OOE-05
Ce144 1.86E-12 1.OOE-11 1131 3.1SE-08 1.OOE-06

GssAha - 270E-15 tOOE-11 M32 462E-08 -

Tel 32 2.31 E-08
133 3.75E-08

Xe133 6.42E-08 l.OOE-05
Xe133m 2.44E-07 1.OOE-05
Cs134 523E-08 5.OOE-07
Xe135 3.07E-08 1.OOE-05
Cs137 4.84E-08 5.OOE-07
Xe138 212E-07 1.OOE-05
Ba140 1.33E-07
La140 4.03E-08
Cel4l 4.07E-08 — 5.OOE-07
Ce144 172E-07 5.OOE-06

Gross Alpha 640E-08 - 1.OOE-07
Gross Beta 1.72E-07
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REPORT FOR 2016

Number of releases

Total release time

Maximum release time

Average release time

Minimum release time

Average dilution flow

EFFLUENT AND WASTE DISPOSAL REPORT
SUPPLEMENTAL INFORMATION

GASEOUS EFFLUENTS BATCH MODE
Unit 1

Units QTR 1

53

minutes 3,89E+03

minutes 2.05E+02

minutes 7.35E+Ol

minutes 4.30E+Ol

QTR 2

55

4. 20E+03

2. 05E+02

7. 64E+Ol

3. 50E-0l

QTR 3

60

6.7lE+03

1. 03E+03

1 . l2E+02

1. OOE±00

REPORT FOR 2016

Number of releases

Total release time

Maximum release time

Average release time

1\4injmum release time

Note: Waste Gas Decay

REPORT FOR 2016

Number of releases

Total release time

Maximum release time

Average release time

Minimum release rime

Tank releases are included with Unit 1 data

EFFLUENT AND WASTE DISPOSAL REPORT
SUPPLEMENTAL INFORMATION

GASEOUS EFFLUENTS BATCH MODE
Unit 2

Units QTR 1

32

minutes 2.l4E+03

minutes l.OlE+02

minutes 6.68E±Ol

minutes 3.50E+Ol

QTR 2

36

3. lBE+04

8 . 82E+03

8 . 83E+02

3. 1OE+0I

QTR 3

28

1 57E+03

7. 40E+0I

5. 59E+Ol

1. 50E+0i

QTR 4

58

4 . 50E+03

2. 74E+02

7 .76E+01

2 .20E+Ol

QTR 4

31

2. 39E+03

1.65E±02

7. 71E÷01

4. 70E±Ol

QTR 4

17

5.45E+03

5. 29E+02

3.2lE+02

2. OIE+02

0. OOE+00

YEAR

226

1. 93E+04

1. 03E+03

8. 54E+Ol

I OCE+00

YEAR

127

3.79E+04

8. 82S-03

2. 98E±02

1 50E±0l

YEAR

83

1. 28E+04

5 29E+02

1 54E+02

5. OOE±Ol

0. OOE+00

EFFLUENT AND WASTE DISPOSAL REPORT
SUPPLEMENTAL INFORMATION

LIQUID EFFLUENTS - BATCH MODE
Unit 1 & Unit 2

Units QTR 1 QTR 2

18 30

3.42E+03 2.l3E+03

2.56E±02 1.955+02

1.905+02 7.09E+Ol

l.l3RM02 5.COE±Ol

0.005+00 0.OOE+00
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minutes

minutes

minutes

gpm

QTR 3

18

1. 785+03

1 945+02

9. 87E+Ol

5. OOE+Ol

0, 005+00
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EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 1C

GASEOUS EFFLUENTS - CONTINUOUS RELEASES - MIXED MODE
Unit 1

REPORT FOR 2016 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases
XE—l33 9.l7E—02 6.18E—02 3,59E—02 4.67E—Ci 656E—O1

Totals for Period.., Ci 917E-O2 6.18E-02 3,59E-02 4.67E-O1 6,56E-O1

lodines
** No Nuclide Activities ** (1) (1) (1) (1) (1)

Particulates Half Life >= 8 days
CO—58 Ci (I) 1.95E—06 (1) (1) I,95E—06

Totals for Period,.. Ci (1) l.95E-06 (1) (1) 1.95E-06

Others
0-14 Ci l.1OE+OO l1lE+OO 1,11E+QO 1.15E+OO 4,45E+OO

Totals for Period... Ci 1.lOE+OC L1IE+QQ l.11E+OO 1.l5E+OO 4,45E+OO

T ri t i urn
H-3 Ci 2.93E+OO l.96E+OQ 2,84E+O0 4.25E+0O L2OE+Ol

Totals for Period,,. Ci 2,93E+OO l96E+OO 2,84E+OO 4,25E+OO l.20E+O1

Gross Alpha Radioactiviry
** No Nuclide Activities ** (1) (1) (1) (1) (1)

(1) Less than minimum detectable activity which meets the lower limit of

detection (LLD) requirements of TRM Section 3.11
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EFFLUENT AND WASTE DISPOSAL REPORT
TABLE IC

GASEOUS EFFLUENTS - BATCH RELEASES -

Unit 1
MIXED MODE

lodines
** No Nuclide Activities

Particulates Half Life >=
** No Nuciide Activities

Others

8 days

** \T0 Nuclide Activities **

Tritium

Gross Alpha Radioactivity
** No Nuclide Activities **

(1) Less than minimum detectable activity which meets

detection (LLD) requirements of TRM Section 3.11

the lower limit of

REPORT FOR 2016 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases
AR-41 Ci l.20E-02 485E-03 373E-O3 6.55E-03 2.71E-02
KR—85M (1) 859E—O6 (1) (1) 859E—06
XE—133 Ci 5135—04 32lE—03 4145—02 2.74E—D2 7.85E—02
XE—I33M Ci (1) 2.90E—03 (1) (1) 1905—03
XE—l35 Ci 1005—05 4.455—04 4.l2E—06 (1) 4.595—04

Totals for Period.., Ci 1.255-02 l.14E-02 5.11E-02 3.40E-02 l.09E-Ol

** (1)

(1)

(1)

(1)

(1)

(I)

(1)

(1)

(1)

H-3 Ci

Totals for Period... Ci

(1)

(1)

(1)

(1)

(1)

(1)

6.35E-02 8.12E-02 8.56E-02 7.805-02 3.08E-Ol

6.35E-02 8.125-02 8.56E-02 7.80E—02 3.08E-01

(1) (1) (1) (I) (1)
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EFFLUENT AND WASTE DISPOSAL REPORT’
TABLE 1C

GASEOUS EFFLUENTS - CONTINUOUS RELEASES - MIXED MODE
Unit 2

REPORT FOR 2016 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases
XE-133 Ci 9.l7E-02 6l8E-02 3.59E-02 467E-0l 656E-01

Totals for Period... Ci 9175-02 6185-02 3195-02 417E-O1 656E-01

lodines
** No Nuclide Activities ** (1) (1) (1) (1) (1)

Particulates Half Life >= 8 days
CO—58 Ci (1) 1.495—06 (1) (1) 1.49E—06

Totals for Period... (I) L49E—06 (1) (1) I.49E—06

Others
C—14 Ci 1.105+00 7.12E-01 1,12E-00 1.12E+00 4.055+00

Totals for Period.., Ci 1.105+00 7,125-01 1.l2E+00 1,125+00 4.05E+00

T r it ± urn
H-3 Ci 9.63E+00 6.33E+00 6155+00 1155+01 3.43E+Ol

Totals for Period... Ci 9.63E+00 6.33E+0D 6.855+00 1.15E+01 3,43E+01

Gross Alpha Radioactivity
** No Nuclide Activities ** (1) (1> (1) (1) (1)

(I) Less than minimum detectable activity which meets the lower limit of

detection (LLD) requirements of TRM Section 311
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EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 1C

GASEOUS EFFLUENTS

lodines
** No Nuclide Activities **

Particulates Half Life >= 8 days
** No Nuclide Activities **

Others
** No Nuclide Activities

Tritium
H-3 Ci

Totals for Period,.. Ci

Gross Alpha Radioactivity
** No Nuclide Activities **

BATCH RELEASES - MIXED MODE
Unit 2

(1) Less than minimum detectable activity which meets

detection (LLD) requirements of TRM Section 3.11

Page 27 of 79

the lower limit of

REPORT FOR 2016 Units QTR 1 QTR 2 QTR 3 QIR 4 YEAR

Fission and Activation Gases
AR-41 Ci 7.55E-03 5,02E-03 l,82E-03 (1) 144E-02
KR—85M Ci (1) 861E—06 (1) (1) 861E—06
XE-133M Ci (1) 5.62E-05 (1) (1) 562E-05
XE-133 Ci 3.89E-03 3.22E-03 1,475-03 4.94E-05 8.62E-03
XE-135 Ci 1.O1E-05 4.45E-04 8.09E-04 (1) 1,265-03

Totals for Period,,. Ci l14E-02 8,75E-03 4.1OE-03 4.945-05 2.43E-02

(1) (1) (1) (1)

(1) (1) (1) (1) (1)

(1) (1) (1) (1) (1)

3.61E-02 2.24E-01 2.BOE-02 4.86E-02 337E-01

3.615-02 2.24E-01 2.80E-02 4.86E-02 3.37E-01

(1) (1) (1) (1) (1)
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EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES
Unit 1

REPORT FOR 2016 Units QTR I QIR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
1. Total Release Ci 2.09E-03 2.06E-03 l.27E-03 2.61E-03 8.04E—03
2. Avg. Diluted Conc, uCi/ml 6.16E-l0 6.25E-l0 3.34E-10 6.98E-lO 5.64E-lO

Tritium
1. Total Release Ci 2.84E+02 L44E+02 1.21E+02 5.19E+02 LO7E+03
2, Avg. Diluted Conc. uCi/ml 837E-05 435E-05 3.16E-05 1.39E-04 7,49E-05

Dissolved and Entrained Gases
1. Total Release Ci 8.58E-05 (1) (1) (1) 8.58E-05
2. Avg. Diluted Conc. uCi/ml 2.53E—11 (1) (1) (1) 6.02E—l2

Gross Alpha Radioactivity
1. Total Release Ci (1) (1) (1) (1) (1)

Volume of liquid waste liters 3.39E±09 3.30E±09 3.81E±09 3.74E+09 1.42E+10

(1) Less than minimum detectable activity which meets the lower limit of

detection (LLD) requirements of TRM Section 3.11
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EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A Release Tank

LIQUID EFFLUENTS - SUMMATION BY RELEASE POINT
Unit 1

REPORT FOR 2016 Units QTR 1 QTR 2 QIR 3 QTR 4 YEAR

Fission and Activation Products
1. Total Release Ci 209E-03 2O6E-03 1.27E-03 2.61E-03 8.04E-03
2. Avg. Diluted Conc, uCi/ml 27lE-06 L65E-06 L68E-06 359E-06 2.29E-06

Tritium
1. Total Release Ci 270E+02 L3OE+02 Ll3E+02 467E+02 980E+O2
2 Avg. Diluted Conc, uCi/mi 350E-01 L04E-01 li49E-01 6.42E-01 279E-01

Dissolved and Entrained Oases
1, Total Release Ci 858E-05 (1) (1) (1) 8.58E-05
2. Avg. Diluted Conc, uCi/ml L1IE—07 (1) (1) (1) 2.45E—0B

Gross Alpha Radioactivity
1, Total Release Ci (1) (1) (1) (1) (1)

Volume of liquid waste liters 77lE÷05 L25E±06 756E+05 7.27E±05 3.51E±06

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3l1
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EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A - Circulating Water Blowdown

LIQUID EFFLUENTS - SUMMATION BY RELEASE POINT
Unit I

REPORT FOR 2016 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
1. Total Release Ci (1) (1) (1) (1) (1)
2. Avg. Diluted Conc, uCi/ml (1) (1) (1) (1) (1)

T ri t i urn
1. Total Release Ci L42E+Ol L35E+01 7.77E+00 5.22E+Ol 876E+0l
2. Avg. Diluted Conc. uCi/rnl 4.19E-06 4.08E-06 2.04E-06 L4OE-05 6.15E-06

Dissolved and Entrained Cases
1. Total Release Ci (1) (1) (1) (1) (1)
2. Avg. Diluted Conc, uCi/mi (1) (1) (1) (1) (1)

Cross Alpha Radioactivity
1. Total Release Ci (1) (1) (1) (1) (1)

Volume of liquid waste liters 3.39E+09 3.30E+09 3.81E+09 3.74E+09 1.42E+10

(1) Less than minimum detectable activity which meets the lower limit of

detection (LLD) requirements of TRM Section 3.11
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E.FFLUONT AND WASTE DISPOSAL REPORT
TABLE 2B

LIQUID EFFLUENTS - CONTINUOUS MODE
Unit 1

REPORT FOR 2016 Units QTR I QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
No Nuclide Activities Ci (1) (1) (1) (1) (1)

Totals for Period... Ci (1) (1) (1) (1) (1)

T ri t i urn
H-3 Ci L42E+01 L355+01 777E+00 522E±O1 876E+01

Totais for Period,.. Ci 1,42E+Q1 1.35E+01 777E+00 5.22E+01 8.76E+01

Lissolved and Entrained Oases
No Nuclide Activities Ci (1) (1) (1) (1) (1)

Totals for Period. Ci (1) (1) (1) (1) (1)

Gross Alpha Radioactivity
No Nuclide Activities Ci (1) (1) (1) (1) (1)

Totals for Period... Ci (1) (1) (1) (1) (1)

(1) Less than minimum detectable activity which meets the lower limit of

detection (LLD) requirements of TEN Section 3,11
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T ri t i urn
H- 3

Totals for Period.

EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2B

LIQUID EFFLUENTS - BATCH MODE

Ci

Ci

Dissolved and Entrained Gases
XE—133 Ci
XE-135 Ci

Unit 1

270E+02 1.30E±02 L13E±02 4.675+02 9.80E+02

2.705+02 1.305+02 1.13E+02 4.675+02 9.805+02

8.44E-05 (1)
1.41E—06 (1)

Totals for Period. .. Ci 8.585—05 (1) (1) (1) 8.585—05

Gross Alpha Radioactivity
No Nuclide Activities Ci

Totals for Period.., Ci (1) (1) (1)

(1) (1)

(1)

(1) Less than minimum detectable activity which meets the
detection (LLD) requirements of TRM Section 3.11

lower limit of

REPORT FOR 2016 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
CO—57 Ci 1.39E—06 2.21E.—06 2.88E—06 l,12E—05 1.765—05
CO-58 Ci 6.37E-04 1.59E-03 1.035-03 9.38E-04 4.19E-03
CO-60 Ci 2.865-04 1.855-04 2.175-04 3.445-04 1.035-03
CR-5l Ci (1) 2.30E-04 l.41E-05 (1) 2.445-04
FE-59 Ci (1) 3.345-05 (1) (1) 3.34E-05
MN-54 Ci l.39E-06 1.965-06 4.385-06 3.37E-06 1.115-05
NB—95 Ci (1) 1.685—05 3.21E—06 (1) 2.005—05
NI—63 Ci 1.16E—03 (1) (1> 1.26E—03 2.425—03
35—125 Ci (1) (1) (1) 4.82E—05 4.82E—05
TE-123M Ci (1) 7.78E—06 (1) (1) 7.785-06
ZN-65 Ci (1) (1) (1) 6.275-06 6.27E-06
ZN—69M Ci (1) (1) 1.245—06 (1) 1.245—06

Totals for Period... Ci 2.09E-03 2.065-03 1.27E-03 2.61E-03 8.04E-03

(1)
(1)

(1) 8.445-05
(1) l.41E—06

(1)

(1)

(1) (1)
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EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES
Unit 2

REPORT FOR 2016 Units QTR I QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
1. Total Release Ci 209E—03 2O6E—03 L27E-03 26lE-O3 8O4E-03
2. Avg. Diluted Conc. uCi/ml 6.16E-lO 6.25E-l0 3.34E-lO 6.98E-lO 564E-l0

Tn t ± urn
1. Total Release Ci 2.84E±02 1.445+02 l.21E±02 5.195+02 1.07E+03
2. Avg. Diluted Coon. uCi/mI 8.37E—05 4.35E—05 3.16E—05 l.39E—04 7.49E—05

Dissolved and Entrained Oases
1. Total Release Ci 8.58E-05 (1) (1) (1) 858E05
2. Avg. Diluted Conc. uCi/ml 2.53E-ll (1) (1) (1) 6O2E-12

Gross Alpha Radioactivity
1. Total Release Ci (1) (1) (1) (1) (1)

Volume of liquid waste liters 3.39E+09 3.30E+09 3.81E+09 3.74E+09 1.42E+lO

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A — Release Tank

LIQUID EFFLUENTS - SUMMATION BY RELEASE POINT
Unit 2

REPORT FOR 2016 Units QTR I QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
1. Total Release Ci 2.09E-03 2.06E-03 L27E-03 2.61E-03 8.04E-03
2. AVg. Diluted Conc, uCi/mi 27lE-06 l.65E-06 li68E-06 3.59E-06 229E-06

Tritium
1. Total Release Ci 270E+02 1.30E±02 1.13E+02 4.67E±02 980E+02
2. Avg. Diluted Conc. uCi/ml 3,50E—Ol l.04E-01 L49E—Ol 6.42E-Ol 279E-0l

Dissolved and Entrained Gases
1. Total Release Ci 858E-05 (1) (1) (1) 8.58E-05
2. Avg. Diluted Conc, uCi/ml l.llE—07 (1) (1) (1) 245E—08

Gross Alpha Radioactivity
1. Total Release Ci (1) (1) (1) (1) (1)

Volume of liquid waste liters 7.7lE+05 L25E+06 756E+05 7.27E+05 3.5lE+06

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3ll
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EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A - Circulating Water Blowdown

LIQUID EFFLUENTS - SUMMATION BY RELEASE POINT
Unit 2

REPORT FOR 2016 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
1. Total Release Ci (1) (1) (1) (1) (1)
2. AVg. Diluted Conc. uCi/ml (1) (1) (1) (1) (1)

T ri t ium
1. Total Release Ci l.42E+01 1.35E+0l 777E+Q0 522E+0l 8.76E+01
2. Avg. Diluted Conc. uCi/mi 4.19E-06 4.08E-06 2.045-06 l.40E-05 6.15E-06

Dissolved and En trained gases
1. Total Release Ci (1) (1) (1) (1) (1)
2, Avq, Diluted Conc. uCi/mI (1) (I) (1) (1) (1)

Dross Alpha Radioactivity
1. Total Release Ci (1) (1) (1) (1) (1)

Volume of liquid waste liters 3.39E±09 3.30E+09 3,815±09 3.745±09 1.42E+10

(1) Less than minimum detectable acoivity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2B

LIQUID EFFLUENTS - CONTINUOUS MODE
Unit 2

REPORT FOR 2016 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
No Nuclide Activities Ci (1) (1) (1) (1) (1)

Totals for Period,.. Ci (1) (1) (1) (1) (1)

Tritium
H-3 Ci 1.42E+01 1.35E+01 7.77E+00 5.22E+01 8.76E+O1

Totals for Period. - . Ci 1.42E+Ol l.35E+01 7,77E+Q0 5.22E±0l 8.76E±01

Dissolved and Entrained Gases
No Nuclide Activities Ci (1) (1) (1) (1) (1)

Totals ior Period. . Ci (1) (1) (1) (1) (1)

Gross Alpha Radioactivity
No Nuclide Activities Ci (1) (1) (1) (1) (1)

Totals for Period,.. Ci (1) (1) (1) (1) (1)

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 311
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EFFLUENT

LIQUID

AND WASTE DISPOSAL REPORT
TABLE 2B

EFFLUENTS - BATCH MODE
Unit 2

8,4 4E—05
1.4 1E-06

8 58E—05

8.4 4E—05
1. 41E-06

o ncz

(1) Less than minimum detectable activity which meets

detection (LLD) requirements of TRM Section 311

the lower limit of

REPORT FOR 2016 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
CO—57 Ci 1,39E—06 2.21E—06 2.88E—06 1.125—05 1.765—05
CO—58 Ci 6,37E—04 1.595—03 1.03E—03 9.385—04 4.19E—03
CO-60 Ci 2.86E-04 1,85E-04 2.17E-04 3.44E-04 1,03E-03
CR-51 Ci (1) 2.305-04 1.4lE-05 (1) 2.445-04
FE-59 Ci (1) 3.345-05 (1) (1) 3.34E-0S
MN-54 Ci 1,395-06 1.965-06 4.38E-06 3.375-06 1.115-05
NB-95 Ci (1) 1.685-05 3.21E-06 (1) 2.005-05
NI—63 Ci 1.16E—03 (1) (1) I.26E—03 2.425—03
SB—125 Ci (1) (1) (1) 4.82E—05 4.82E—05
TE—123M Ci (1) 7,785—06 (1) (1) 7.78E—06
ZN-65 Ci (1) (1) (1) 6.27E-06 6.27E-06
ZN—69M Ci (1) (1) 1.245—06 (1) 1.245—06

Totals for Period... Ci 2.095-03 2.065-03 1.27E-03 2.615-03 8.04E-03

Tritiurn
5-3 Ci 2.70E+02 1.30E+02 1.13E+02 4.67E+02 9.BOE÷02

Totals for Period.., Ci 2.70E+02 1.30E+02 1.135+02 4.675+02 9.BOE+02

Dissolved and Entrained Gases
XE-133 Ci (1) (1) (1)
XE—135 Ci (1) (1) (1)

Totals for Period. . . Ci (1) (1) (1)

Gross Alpha Radioactivity
No Nuclide Activities Ci (1) (1) (1) (1) (1)

Totals for Period.,. Ci (1) (1) (1) (1) (1)
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 1 & 2

Report for: 2016
Unit Range Prom: 1 To: 2
Liquid Receptor

PERIOD DOSE BY ORGAN AND AGE GROUP (mrem) =========== QUARTER 1
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin TB

ADULT 278E-02 389E-02 369E-02 369E—02 3.69E-02 393E-02 000E+00 381E02
TEEN 288E-02 298E-02 2.77E-02 277E-02 2.77E-02 294E-02 000E+00 289E-02
CHILD 379E-02 330E-02 309E-02 309E-02 309E-02 315E-02 000E+00 324E-02
INFANT 2.12E—04 L37E—02 L37E-02 L37E-02 1137E—02 L37E—02 000E+00 L37E-02

SITE DOSE LIMIT ANALYSIS QUARTER 1
Age Dose Limit Max % of

Quartr - Limit Group Organ (mrem) (rnrem) Limit

Qtr 1 Admin. Any Organ ADULT GILLI 393E-02 375E+00 LO5E÷00
Qtr 1 - Admin. Total Body ADULT TBODY 381E-02 1113E+00 338E+00

Qtr 1 — TSpc. Any Organ ADULT GILLI 3.93E-02 500E+00 7.86E-Ol
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 9.40E+01
MN—54 3.63E—02
CO—58 2.26E+00
CO-60 270E+00
NI-63 li02E+00

Qtr 1 - TSpc. Total Body ADULT TBODY 38lE—02 L5OE+00 254E+00
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 970E+01
MN—54 233E—03
CO-58 257E-01
CO-60 327E-0l
NI-63 245E+00
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40CFR190 URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 1 & 2

Report for: 2016
Unit Range - From: I To: 2
Liquid Receptor
== PERIOD DOSE BY ORGAN AND AGE GROUP (mrem) QUARTER 2
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin TB

ADULT 527E-05 294E-02 290E-02 290E-02 2.91E-02 658E-02 000E+00 296E-02
TEEN 541E-05 2.21E-02 248E-02 2.18E-02 2.18E-02 476E-02 000E+00 224E-02
CHILD 655E-05 246E-02 243E-02 2.43E-02 243E-02 335E-02 000E+00 249E-02
INFANT 482E-07 1.08E-02 1.08E-02 108E-02 1.08E-02 LO8E-02 000E+00 LO8E-02

== SITE DOSE LIMIT ANALYSIS ==========—============= QUARTER 2
Age Dose Limit Max I of

Quartr - Limit Group Organ (mrem) (mrem) Limit

•Qtr 2 - Admin. Any Organ ADULT GILLI 6.58E-02 3.75E÷00 l.75E±00
Qtr 2 - Admin, Total Body ADULT TBODY 2.96E-02 l.l3E±00 2.63E+00

Qtr 2 - T.Spc. Any Organ ADULT GILLI 6.58E-02 5.OOE+00 l.32E+00
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 4.42E+01
CR-51 1.39E-01
MN—54 4.97E—02
FE-59 5.16E—01
CO-58 5.47E+00
CO—60 1.69E+00
NB—95 4.BOE+01

Qtr 2 — T.Spc. Total Body ADULT TBODY 2.96E—02 L5OE÷D0 1.975±00
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 9.815+01
CR-51 l.23E-03
MN—54 6,87E—03
FE—59 1.325—01
CO-58 1.345+00
00—60 4.4lE—Ol
NB—95 9.44E—03
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400FRI9C URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 1 & 2

Report for: 2016
Unit Range - From: 1 To: 2
Liquid Receptor

PERIOD DOSE BY ORGAN AND AGE GROUP (mrem) ======== QUARTER 3
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin TB

ADULT 1.91E-06 2.71E-02 2.695-02 2.69E-02 269E-02 3.73E-02 000E+00 2.735-02
TEEN 1.92E-06 2.045-02 201E-02 2.02E-02 2D1E-02 2.74E-02 0.005+00 2.06E-02
CHILD 2.27E—06 2.26E—02 2.24E—02 2.25E—02 224E—02 2.50E—02 0.005+00 2.29E—02
INFANT 6.74E—l1 9.94E—03 9.945—03 9.945—03 9.94E—03 9.95E—03 0.005+00 9.95E—03

SITE DOSE LIMIT ANALYSIS QUARTER 3
Age Dose Limit Max % of

Quartr - Limit Group Organ (mrem) (mrem) Limit

Qtr 3 - Admin. Any Organ ADULT GILLI 3.73E-02 3.755+00 9.94E-01
Qtr 3 - Admin. Total Body ADULT TBODY 2.735-02 1.135±00 2.43E+00

Qtr 3 — T.Spc, Any Organ ADULT GILLI 3.735—02 5.OOE+00 7,45E-01
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 7.21E+01
CR—51 I.6lE—02
MN—54 2.1DE—01
00—58 6.695+00
CO-60 3,75E+00
NB—95 11735+01

Qtr 3 - T.Spc. Total Body ADULT TBODY 2.73E-02 1.50E+00 1.82E+00
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to rotal)
Nuclide Percentage

H—3 9.84E÷01
CR—51 8.76E—05
MN—54 1.78E—02
CO-58 1.O1E+00
CO-60 6.O1E-01
NB—95 2.095—03
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4OCFR19O UBNIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 1 & 2

Report for: 2016
Unit Range - From: 1 To: 2
Liquid Receptor
== PERIOD DOSE BY ORGAN AND AGE GROUP (mrem) ========= QUARTER 4
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin TB

ADULT 1.76E—02 3.88E—02 3.73E—02 3,75E—02 373E—02 3,92E—02 0.00E-00 3.82E—02
TEEN l82E—Q2 2.96E—02 2.SOE—02 2,81E—02 2,80E—02 293E—02 000E+00 289E—02
CHILD 2.40E-02 3.27E-02 3.12E-02 3,13E-02 312E-02 3,17E-02 000E+00 3.23E-02
INFANT 1.34E-04 L39E—02 1.39E—02 1.39E-02 1,39E-02 1.39E-02 0.OOE+00 139E—02

SITE DOSE LIMIT ANALYSIS QUARTER 4
Age Dose Limit Max % of

Quartr - Limit Group Organ (mrem) (mrem) Limit

Qtr 4 — Admin. Any Organ ADULT GILLI 3.92E—02 3.75E+00 1.05E±D0
Qtr 4 - Admin. Total Body ADULT TBODY 3.82E—02 1.13E+00 3.39E±00

Qtr 4 - T.Spc. Any Organ ADULT GILLI 3,92E-02 5.OOE+00 7.85E-01
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 9,51E+01
MN—54 5.155—02
CO—58 I.94E+00
CO-60 1.90E+00
NI—63 6.46E—01
ZN—65 3.315—01
SB—l25 3.49E—03

Qtr 4 - T.Spc. Total Body ADULT TBODY 3.82E-02 1.505+00 2.55E+00
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

1-1—3 9. 78E+0I
MN—54 3.29E—03
CO—58 2.21E—01
CO—60 2.29E—01
NI-63 1.545+00
ZN—65 2.44E—01
SB-125 7.75E-05
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4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 1 & 2

Report for: 2016
Unit Range From: 1 To: 2
Liquid Receptor

PERIOD DOSE BY ORGAN AND AGE GROUP (mrem) ========= ANNUAL 2016
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin TB

ADULT 597E—02 L43E—01 L38E—01 1.38E—01 L38E—01 L73E—O1 00OE+00 1.41E—01
TEEN 618E-02 LO9E-01 LO4E-01 1.04E—01 1,04E-01 L28E-01 000E+00 1.07E-01
CHILD 8,14E-02 L21E—01 L15E—01 1.16E-01 L15E-01 L24E—01 000E+00 1.20E-01
INFANT 455E-04 5.12E-02 511E—02 511E-02 511E—02 5.12E-02 000E+00 512E-02

SITE DOSE LIMIT ANALYSIS ANNUAL 2016
Age Dose Limit

Annual - Limit Group Organ (mrem) (mrem)

2016 Admin, Any Organ ADULT GILLI L73E-Ol L5OE+00
2016 Admin. Total Body ADULT TBODY 1.415-01 2.25E±00

2016 - T.Spc. Any Organ ADULT GILLI
Critical Pathway: Fresh Water Fish Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 797E+01
CR—51 3.55E—02
MN—54 6.76E—02
FE—59 1.245—01
CO-58 3.47E+00
CO—60 2.27E±00
NI-63 4.97E-01
ZN—65 L32E—Ol
NB—95 1.37E+01
SB—l25 1.395—03

2016 — T.Spc. Total Body ADULT TBODY
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

5—3 9.77E+01
CR-51 1.735-04
MN—54 5.16E—03
FE-59 1.75E-02
CO—58 4.705—01
CO-60 3,27E-01
NI-63 l.41E+00
ZN—65 l.16E—01

Max % of
Limit

2 .315±00
6.28E±00

1.735-01 1.00E±01 1.73E±00

1.41E-Ol 3.005+00 4.71E+00
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

Nuclide Percentage

NB—95 L49E-03
SB-125 369E-O5
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2016
Unit Range — From: 1 To: 2

NG DOSE LIMIT ANALYSIS ========================= QUARTER 1
Dose Limit Max % of

Quartr - Limit (mrad) (mrad) Limit

Qtr 1 - Admin. Gamma 1.44E-05 3.75E+O0 3.84E-04
Qtr 1 - Admin. Beta 3.73E—06 7,505+00 4.975-05

Qtr 1 T.Spc. Gamma li44E-05 5.OOE+00 2.88E--04
Receptor: Composite Crit. Receptor MG
Distance: 800 (meters) Compass Point: SSE
Nuclide Percentage

AR-41 7.33E+01
XE—135 1.565—02
XE-133 2.67E+01

Qtr 1 - T.Spc. Beta 3.73E-06 1.OOE+01 3.73E-05
Receptor: Composite Crit. Receptor - MG
Distance: 800 (meters) Compass Point: SSE
Nuclide Percentage

AR-41 2.45E+01
XE—135 1.89E—02
XE-133 7.54E+01
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4OCFR190 URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2016
Unit Range - From: 1 To: 2

== I&P DOSE LIMIT ANALYSIS == =============== QUARTER 2
Age Dose Limit Max % of

Quartr - Limit Group Organ (mrem) (mrem) Limit

Qtr 2 - Admin. Any Organ CHILD BONE 1.48E—01 563E+O0 263E+00
Qtr 2 - Admin. Total Body CHILD TEDDY 3.O1E-02 525E+00 573E-01

Qtr 2 - T.Spc. Any Organ CHILD BONE l.48E-01 L50E+00 L97E+00
Receptor: Composite Crit. Receptor - IF
Distance: 800 (meters) Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 0.OOE+00
C-14 l.OOE+02
CO-58 l.05E-04

Qtr 2 TSpc. Total Body CHILD TBODY 3.O1E—02 7.50E+00 4OlE—01
Receptor: Composite Crit. Receptor - IF
Distance: 800 (meters) Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 L61E+00
C-14 9.84E+01
CO—58 9.08E—04
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2016
Unit Range - From: 1 To: 2

NC DOSE LIMIT ANALYSIS QUARTER 2
Dose Limit Max % of

Quartr — Limit (mrad) (mrad) Limit

Qtr 2 - Admin. Gamma 814E-06 375E+OO 217E-04
Qtr 2 - Admin. Beta 250E-O6 7.505+00 3.345-05

Qtr 2 - T.Spc. Gamma 8.14E-06 5.OOE+00 1.63E-04
Receptor: Composite Crit. Receptor — NC
Distance: 800 (meters) Compass Point: SSE
Nuclide Percentage

AR—41 6.54E+01
KR—85M 1.515—02
XE-135 1.225+00
XE—133M 6.88E—01
XE—133 327E+01

Qtr 2 T.Spc. Beta 2.505-06 1.005+01 2.505-05
Receptor: Composite Crit. Receptor - NC
Distance: 800 (meters) Compass Point: SSE
Nuclide Percentage

AR-41 1.84E+01
KR—85M 1,93E—02
XE-135 1,25E+00
XE—133M 2.49E+00
XE-133 7.78E+01
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2016
Unit Range - From: 1 To: 2

NO DOSE LIMIT ANALYSIS ========================== QUARTER 3
Dose Limit Max % of

Quartr Limit (mrad) (mrad) Limit

Qtr 3 - Admin, Gamma 5.55E-06 375E+00 L48E-04
Qtr 3 Admin. Beta 2.09E-06 7.50E+00 2.79E-05

Qtr 3 - T.Spc. Gamma 5.555-06 5.005+00 1.11E-04
Receptor: Composite Crit, Receptor - MG
Distance: 800 (meters) Compass Point: SSE
Nuclide Percentage

AR-41 5.39E+01
XE-135 1.63E+00
XE-133 4.45E+01

Qtr 3 - T.Spc. Beta 2.095-06 1.005+01 2.09E-05
Receptor: Composite Crit, Receptor - MG
Distance: 800 (meters) Compass Point: 555
Nuclide Percentage

AR-41 1.245+01
XE-135 1.36E+00
XE-133 8.62E+01
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

1-1-3
CR-5l
MN—54
FE -59
CO-58
CO-60
NI—63
ZN—65
NB-95
SB—125

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

H-I
C-14
CO-58

L2OE-Ol % of Total: 458E+O1
Fresh Water Fish - Sport (FFSP)
(0% or greater to total)
Percentage

9. 65E+01
2. 25E-04
6. 56E-03
2. 32E—02
6. 07E-0l
4 23E-01
2. 31E+00
1. 47E—01
1. 95E-03
6. 51E-05

L41E-01 % of Total: 541E+01
Vegetation (VEG)
(0% or greater to total)
Percentage

1. 88E+00
9.81E+01
1. 93E-04
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GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID 1 All Gas Release Types
Period Start Date.,. 01/01/2016 00:00
Period End Date ,,,,. : 01/01/2017 00:00
Period Duration (mm) : 5.270E+05
Coefficient Type Historical
Unit 1

RELEASE DATA
Total Release Duration (minutes) 5,516E÷05
Total Release Volume (cf) 6,202E+10
Average Release Flowrate (cfm) 1124E+05

Average Period Flowrate (cfm) 1.177E+05

== NUCL IDE DATA
EC
Ratio EC

L55E-03 1.OOE-08
491E-08 1.OOE-07
275E-06 6,00E-07
8,37E-04 5,00E-07
374E-06 7,00E-08

2. 39E-03

C-14

Other

4. 45E+06

4, 45E+06

2. 53E-09

2. 53E-09

8. 45E—01

8 45E—01

3. OOE-09

Total 1.75E+07
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Nuclide uCi

AR-41 2.71E+04
KR—85M 8.61E+00
XE—133M 2.90E+03
XE-133 735E+05
XE—135 459E+02

F&AG 7.65E+05

Average
uCi/cc

1. 55E-11
4 91E-15
1. 65E-12
4. 195-10
2. 625-13

4. 365-10

H-3

H-3

1. 23E+07

1. 23E+07

CO-58 1.95E+00

P>=8 195E+00

7.005-09

7 005-09

1. 11E-15

1. 11E-15

7 OOE-02

7 OOE-02

1. 115-06

1. 11E-06

1. OOE-07

1. OOE-09

9975-09 917E-01
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GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID
Period Start Date..,,:
Period End Date..,,,,:
Period Duration (mm)
Coefficient Type
Unit.

1 All Gas
01/01/2016
01/01/2017
5. 2705+05
Historical

1

Release Types
00:00
00:00

MAXIMUM I&P DOSE FOR PERIOD
Dose
(mrem)

3. 63E-01

Limit
(mrem)

2. 25E—01
5. 63E+00
1. 135+01

3. DOE—Cl
Quarter 7.50E+C0
Annual 1,50E+01

Percent
of Limit

1. 6 1E+02
6.455+00
3. 22E+00

1 .21E+02
4. 84E+00
2. 42E+0O

Receptor
Distance (meters)
Compass Point
Critical Pathway.
Major Contributors......:
Nuclide Percentage

H-3 0.005+00
C-14 l.OOE+02
CO—58 2.44E—05

Composite Crit. Receptor -

800
SEE
Vegetation (VEG)
0.0 % or greater to total
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Limit
Type

Admin

Organ
Type

Any Organ

Age
Group

CHILD

Organ

BONE

T.Spec Any Organ

Limit

Period

31—day
Quarter
Annual

CHILD BONE 3,635-01 31—day

IP
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GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID : 1 All Gas Release Types
Period Start Date,,,,: 01/01/2016 00:00
Period End Date.....,: 01/01/2017 00:00
Period Duration (mm) : 5,270E+05
Coefficient Type Historical
Unit 1

== PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)
Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

AGP 0
AINHL
AVEG
ACMEAT
ACMILK
TGPD
TINHL
TVEG
TCMEAT
T CMI LK
CGPD
CINHL

ADULT
ADULT
ADULT
ADULT
ADULT
TEEN
TEEN
TEEN
TEEN
TEEN
CHILD
CHILD

Inhalation (INHL)
Vegetation (VEG)

AGPD 885E—08 885E—08 8.85E—08 8.85E—08 885E—08 8,85E—08 000E+00 8,85E—08
AINHL l,15E—03 3.425-04 3.425-04 342E-04 3.42E—04 3,42E-04 0.OOE+OD 3,425-04
AVEG 5.695-02 1.16E-D2 1.165-02 1.16E-02 1.16E-02 1.16E-02 0.OOE+00 1.165-02
ACMEAT 2.llE-02 4.26E-03 4.26E-03 4.265-03 4.265-03 4.265-03 0.OOE+00 4.26E-03
ACMILK 2.30E—02 4.68E—03 4.69E—03 4.68E—03 4.68E—03 4.68E—03 0.005+00 4.68E—03
TGPD 8.855-08 8.85E-08 8.855-08 8.85E-08 8.85E-08 8.85E-08 0.OOE+00 8.85E-08
TINHL 1.65E-03 4.36E-04 4.36E-04 4.365-04 4.365-04 4.36E-04 0.OOE+00 4.365-04
TVEG 9.20E-02 1.875-02 L87E-02 l.87E-02 1.875-02 1.875-02 0.OOE+00 1.875-02
TCMEAT 1.78E-02 3.595-03 3.59E-03 3.59E—03 3.59E-03 3.59E-03 0.005+00 3,595-03
TCMILK 4.25E-02 8.60E-03 8.60E-03 8.60E-03 8.605-03 8.60E-03 0.OOE+00 8.60E-03
CGPD 8.855—08 8.85E—08 8.855—08 8.85E—08 8.85E—08 8.85E—08 0.OOE+OD 8.855—08
CINHL 2.28E-03 5.395-04 5.39E-04 5.395-04 5.39E-04 5.395-04 0.OOE+00 5.39E-04
CVEG 2.22E-Ol 4.49E-02 4.495-02 4.49E-02 4.49E-02 4.49E-02 0.OOE+00 4.49E-02
CCMEAT 3.36E-02 6.75E-03 6.75E-03 6.75E-03 6.75E—03 6.75E-03 0.OOE+00 6.75E-03
CCMILK 1.05E-D1 2.lOE-02 2.1OE-02 2.1OE-02 2.1OE-02 2.1OE-02 0.OOE+00 2.lOE-02
IGPD 8.855—08 8.85E—0B 8.855—08 8.85E—08 8.85E—08 8.85E—08 0.OOE+00 8.85E—08
IINHL 1.68E-03 4.025—04 4.02E-04 4.025-04 4.02E-04 4.02E-04 0.OOE+00 4.02E-04
ICMILK 2.05E-Ol 4.40E-02 4.40E-02 4.405-02 4.405-02 4.40E-02 0.OOE+00 4.40E-02

TOTALS
ADULT 1.025-01 2.09E-02 2.09E-02 2.09E-02 2.09E-02 2.09E-02 0.OOE+00 2.095-02
TEEN 1.545-01 3.14E-02 3.14E-02 3.14E-02 3.145-02 3.145-02 0.OOE+00 3.14E-02
CHILD 3.63E-01 7.32E-02 7.32E-02 7.32E-02 7.32E-02 7.32E-02 0.005+00 7.32E-02
INFANT 2.07E-01 4.44E-02 4.44E-02 4.44E—02 4.44E-02 4.44E-02 0.OOE+00 4.44E-02

AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

Ground Plane Deposition (GPD)

Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPO)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/M±lk (CMILK)
Ground Plane Deposition (GPO)
Inhalation (INHL)

Page 58 of 79



59

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID : 1 All Gas Release Types
Period Start Date,,..: 01/01/2016 00:00
Period End Date .,..: 01/01/2017 00:00
Period Duration (mm) : 5270E+05
Coefficient Type. ....: Historical
Unit 1

== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

CVEG CHILD Vegetation (VEG)
CCMEAT CHILD Grs/Cow/Meat (CMEAT)
CCMILK CHILD Grs/Cow/Milk (CMILK)
IGPD INFANT Ground Plane Deposition (GPD)
IINHL INFANT Inhalation (INHL)
ICMILK INFANT Grs/Cow/Milk (CMILK)
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GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID : 1 All Gas Release Types
Period Start Date... 01/01/2016 00:00
Period End Date : 01/01/2017 00:00
Period Duration (mm) : 5270E+05
Coefficient Type. : Historical
Unit 1

Major Contributors O0 % or greater to total
Nuclide Percentage

XE-135 L30E-0l
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63

GASEOUS RELEASE AND DOSE SUMMARY REPORT BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID
Period Start Date.
Period End Date,
Period Duration (mm)
Coefficient Type.....:
Unit. ....: 2

1 All Gas Release Types
01/01/2016 00:00
01/01/2017 00:00
5. 270E+05
Historical

Page 63 of 79

Limit Organ
Type Type

MAXIMUM I&P DOSE FOR PERIOD

Admin Any Organ CHILD

Age Dose Limit Limit
Group Organ (mrem) Period (mrem)

BONE 3.30E-01 31-day 2.25E-01
Quarter 5.63E+00
Annual 1.13E+01

CHILD BONE 3.30E-01 31-day 3.OOE-Ol
Quarter 7.50E+00
Annual 1.50E+01

Composite Grit. Receptor — IP
800
SSE
Vegetation (VEG)
0.0 % or greater to total

T.Spec Any Organ

Receptor
Distance (meters)
Compass Point....,
Critical Pathway.
Major Contributors
Nuclide

Percent
of Limit

1. 47E+02
5. 87E+00
2. 93E+00

1. 1OE+02
4 .40E+00
2. 20E+00

H-3
C-14
CO-58

Percentage

0. OOE+00
1 . OOE+02
2. 05E-05



64

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID : 1 All Gas Release Types
Period Start Date.., 01/01/2016 00:00
Period End Date,... , 01/01/2017 00:00
Period Duration (mm) : 5.2705+05
Coefficient Type,....: Historical
Unit...: 2

AGPD
AINHL
AVEG
ACMEAT
ACM ILK
TGPD
TINHL
TVEG
TCMEAT
TCMILK
CGPD
CINHL
CVEG
CCMEAT
CCMILK
IGPD
IINHL
ICMILK

6,75E-08 6.75E-08
LO5E-03 5.52E-04
5.185-02 1.105—02
1.92E-02 3,94E-03
2,105-02 4,41E-03
6,75E—08 6,755—08
1,50E-03 6,40E-04
8.37E-02 1,75E-02
1.62E-02 3,30E—03
3.875-02 8.02E—03
6.75E-08 6.75E-08
2.07E-03 7.05E-04
2.02E-01 4l6E-02
3.05E-02 6,19E-03
9.53E—02 1,945-02
6.75E—08 6,75E—08
1.53E-03 4,89E-04
1.87E-01 4.05E-02

6,75E—08
5 , 52E-04
1 1OE-02

6.755-08 0,00E+00
5.52E-04 0.OOE+00
1.lOE-02 0,005+00
3.94E-03 000E+00
4.415-03 0.OOE+00
6.755—08
6. 40E—04
1. 75E-02
3. 30E—03
8 . 02E—03
6. 75E-08
7.05E-04
4.165-02
6.19E-03
1 . 94E-02
6,75E-08
4 .89E—04

Skin TB

PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)
Age/Path Bone Liver Thyroid Kidney Lung GI—Lli

6.755-08 6.75E-08
5.52E-04 5,52E-04
1.1OE-02 1.1OE-02
3.94E-03 3.94E-03 3.94E-03
4,4lE-03 4.41E-03 4.41E-03
6.75E-08 6.75E-08 6.75E-08
6.40E--04 6.40E—04 6.40E—04
l,75E-02 1.75E-02 1,75E-02
3.30E—03 3.30E-03 3,30E-03
8.02E-03 8.02E-03 8,02E-03
6.75E-08 6.75E-08 6,75E-08
7.05E-04 7.05E—04 7.05E-04
4,165-02 4.16E-02 4.l6E-02
6,19E-03 6.19E-03 6.195-03
1.94E-02 1.94E-02 1,94E-02
6.75E-08 6.75E-08 6.75E-08
4.89E—04 4.89E—04 489E—04
4.05E-02 4.055-02 4.OSE-02 4.05E—02

-- TOTALS
ADULT 9.30E-02 1.99E-02 1,99E-02 1.99E-02 1.99E-02 l,99E-02 0.OOE+00 l.99E-02
TEEN 1.40E-01 2.95E-02 2,95E-02 2.95E-02 2.95E-02 2,955-02 0.OOE+00 2.95E-02
CHILD 3.30E-01 6.80E-02 6.80E-02 6.80E-02 6.80E-02 6,80E-02 0.OOE+00 680E-02
INFANT 1.88E-01 4.1OE-02 4.1OE-02 4.1OE-02 4.1GE-02 4.1OE-02 0.OOE+00 4,1OE-02

== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

6.7 SE-GB
5.525-04
1,105-02
3. 94E-03
4.415-03

0.OOE+00 6.755-08
0.OOE+OD 6.40E-04
0.005+00 l.75E-02
0.OOE+00 3.30E-03
0.OOE+00 8,02E-03
0,00E+00 6,75E-08
0,005+00 7.05E-04
0.OOE+00 4.16E—02
0,005+00 6.19E-03
0.OOE+00 1.94E-02
0.OOE+00 6.75E-08
0.OOE+00 4,89E—04
0.005+00 4,05E-02

AGPD ADULT Ground Plane Deposition (GPD)
AINHL ADULT Inhalation (INHL)
AVEG ADULT Vegetation (VEG)
ACMEAT ADULT Grs/Cow/Meat (CMEAT)
ACMILK ADULT Grs/Cow/Milk (CMILK)
TGPD TEEN Ground Plane Deposition (GPO)
TINHL TEEN Inhalation (INHL)
TVEG TEEN Vegetation (VEG)
TCMEAT TEEN Grs/Cow/Meat (CMEAT)
TCMILK TEEN Grs/Cow/Milk (CMILK)
CGPD CHILD Ground Plane Deposition (GPD)
CINHL CHILD Inhalation (INHL)
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GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor Limited Analysis)

Release ID 1 All Gas Release Types
Period Start Date,,,,: 01/01/2016 00:00
Period End Date 01/01/2017 00:00
Period Duration (mm) : 5,270E+05
Coefficient Type Historical
Unit 2

AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

CVEG CHILD Vegetation (VEG)
CCMEAT CHILD Grs/Cow/Meat (CMEAT)
CCMILK CHILD Grs/Cow/Milk (CMILK)
IGPD INFANT Ground Plane Deposition (GPD)
IINHL INFANT Inhalation (INHL)
ICMILK INFANT Grs/Cow/Milk (CMILK)

Page 65 of 79



0 C

CD
(J

i
0

0
CD

0
0
.

Co
C)

H
-
Q

0
c-

C
O

H
-

H
Di

Di
0

(D
i

C
o
C

D
c
-t

CD
0

Co
0
0

0
C

D
H

O
N

)
-
c
o

H
H

-
H

-
CD

CD
000
c
t
’

C
D

C
D

C
D

’
H

c
-
i’

H
0
0
’

D
i’

C
D

H
0
(
i
)
.

i
t
.

I
i
.

Ic
C

) C
D

’ 0
(1

)
c
O

Q

0
1
o

0 0 Co H
0

it
H

CD

cC H
H

CD
H

-
Di

it
it CD H

CD
C

l-
C)

o
CD 0

f-
i-

it
0

0
it

H
Di it

0

it 0 0 0 c-
n

01
0
C

c
—

’
O

D
i

Di
it

D
i

it
C

D
f<

H

N
)

it
o

0
0
0

0
0
0

±
+

0
0
0

it
it

it

ff
l

i
t

N
)

I

W
0

0 0
0
0

I
(i

i
0

01

(
1
1
0
0
1
0
7
1

it
0
)

0
0
0
)
0
0

it
C

n
0 0

0
)
0

0

0
0
)

C
ii

0
)

it

1
+

1
1
+

i
t

i
t

Cc
i

Cc
i

it

CD
Cc

i
0

H
-

CD
C)

L
i.

Co
C)

i
t

0
0

it
CD

H
-

H
Di

Di
C

)
IC

).
C

o
O

it
CD

O
Q

i
0
0

0
C

D
H

H
H

-
H

-
CD

CD
0
0
i
t
i
t

C
D

C
D

.
C

D
’

I
H

i
t
.

H
0
0
.

C
o
.

1
C

D
H

’
l
O

D
i
.

l
i
t
.

D
i
.
.

Ic
C

)
l
C

D
.
.

0
0
1
0

C

0
(1

1
o

71 0 Co

o
it

H
CD

N
)

CO
H

H
CD

H
-

Di
it

it CD H
CD

it
C)

o
C

o

it
it

o
a

it
H

Di it

0

N
)

0
i
t

it
C

O
O

C
ci

it
0

0
0
0

0
N

)

I
7
1

H
-
I
C

D
H

.
CD

1 I
0 7< c-H 0

0
1
0

0
D

i
1
0

7<
l
C

o
l
C

D
7<

C
D

I
0

lN
)

0
‘7

1
0

lC
D

(1
1

(‘
1 0 0

N
i
l

i
t
I

0
1

i
t
I

H
C

o
(
i
l
l

—
II

c
-n

I
D

iC
D

D
il

l
0
1
1
(
1

I
I

I
I
—

0
1

0
1

0
1

C
ii

I
C

ii
I

C
ii

I

C
D

O
C

D
C

D
C

D
C

D
H

-
CD

H
H

H
it

it
H

i
H

-
H

-
H

-
CD

c
-
h
0
0
0

C_f
)

‘
O

CD
H

-
0
0
0
1

CD
CD

CD
H

i
t

O
H

Di
0

it
D

i
H

’
i
t
o
r
t
,

L
<

0
i
t
O

.
O

O
C

D
C

D
.

CD
‘

i
t
,

C
D

’

C
D

’
’
.

0
0
0
0

i
t

N
)

C
_
O

H
-.

it
c
—

’
01

Co
0
-
-

71
i
t
—

i
0
0
7
n
c

c-H
0

O
i
t
i
t
[
-
-
’

o 0
0
0
0
0
0

II
Di

C
i
l
i
t
i
t
O

II
it

—
iO

C
o

0
0
7
1

II
O

0
C

D
II

.
.

-
,

it
II

0
0
C

D
II

0
0
D

i
II

Co CD H

II
Co

II
CD Co

-
_
0

0
0

0
0
)

(1
(1

1
0
0

0
0

C
o
O

H
-

i
t
o

C
D

C
’l c—

i

0
(1

1
H

O
H

-
C_

i)
i
t
o

H
-

0
0

D
iZ

i
t
o

0
0

0
Q

0
0
)

C
D

L
’)

Co it
O

)
0
0

H
O 7<

1
0 71

H H
-

(1
1

i
t
o

0
0

0
-7

1 H
0 C

D
I

Di i
t

0
)

Co H
-

0
C

o
7
< it H

7
<

0
0
0
,

0
0
0
7
1
1

I
I

I
I

I
it

i
t

0
)

0
I

(c
i

(c
i

c-
n

it

7<
I

(0
it

N
J

(c
i

it
0
0
0

Cc
i

it
-
0
0

0
0
(
1
1
0

+
1
1
+

0
0
0
0

it
0
3
0
0

H (J
)

Co CD 0 0
)

CD it Di

H
I

(1
)1

0
1

C
D

I
C

I

W
I

C
D

I
i
t
’

D
i,

O
D

(c
i

O
C

i
t

O
D

i
I

C
D

H
Q

.
D

i
it

C
o

it
C

D
<

H

O
K

D
o

I
O

C
i
t
I

O
D

i
I

C
D

H
(
1

I
D

ii
tD

i
I

it
C

D
C

<
I

H
I

it
0
0

0
0
0

0
0
0

(
‘
1
0
0
1

+
+

I
0
0
0

it
0

i
t

I
0

C
’i

I
I
C

D
C

D
it

i
l
O

D
i

I
I

I
C

D
H

C
).

I
I

Di
it

(
1

I
I

it
CD

N
)

I
I

H
I

I
-
3
0

i
t

I
0
0
0
1

I
1
0
0
0

I
I

I
I

+
+

I
I

I
0
0
0

I
I
0
0

it
I

I
N

i
c-

ri
it

I
0
1
-
3

0
I

-c
i

0
I

1
0
0
0
1

I
I

I
I

I
I
0
0
0

I
I

Jc
c

N
)

I

0
0

CD
H

H H
-

H
a
i
t

0 —
C

_
H H

H Di
H

-
I

0
0

H
iC

D
:

H
0
0

H
-

CD
I

H
-

it
it

I
c-

n
(i

i
0

I
0
0
0

1
0
0
0

I
+

+
I

I
0
0
0

I
it

0
i
t

I
-3

it
(c

i

I
i
t

0
(i

i
I

N
i

N
)

0
)

1
0
0
(
1
)

I
I

I
I

I
0
0
0

I
0
1
0

Cc
i



67

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID.
Period Start Date
Period End Date
Period Duration (mm)
Coefficient Type
Unit

Major Contributors
Nuclide Percentage

XE—l35 4l5E—0l

1 All Gas Release Types
01/01/2016 00:00
01/01/2017 00:00
527OE+05
Historical

2

0o % or greater to total
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69

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS BY UNIT)

Release ID All Liquid Releases
Period Start Date.,...: 01/01/2016 00:00
Period End Date 01/01/2017 00:00
Period Duration (rains) 5.270E+05
Unit ......,: 1
Receptor. . . Liquid Receptor

PERMIT ORGAN DOSE BY AGE GROUP AND PATHWAY (rarem)
Age/Path Bone Liver Thyroid Hidney Lung GI-Lli Skin TB

AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

APWtr

AFWFSp
TPWtr
T FWFSp
C PWt r
C FWFSp
IPWtr

ADULT
ADULT
TEEN
TEEN
CHILD
CHILD
INFANT

Potable Water (PWtr)
Fresh Water Fish — Sport
Potable Water (PWtr)
Fresh Water Fish - Sport
Potable Water (PWtr)

(FFSP)

(FFSP)

Fresh Water Fish - Sport (FFSP)
Potable Water (PWtr)

APWtr 1.03E-04 1.93E-02 1.93E-02 1.935-02 1.93E-02 1.93E-02 0.OOE+00 1.93E-02
AFWFSp 2.97E-02 5.23E-02 4.98E-02 4.99E—02 4.98E-02 6.73E-02 0.OOE+00 5.14E-02
TPWtr 981E-05 1.36E-02 L36E-02 l.36E-02 1.36E-02 1.36E-02 0.OOE+00 1.36E-02
TFWFSp 3.08E-02 4.09E-02 382E-02 3.835-02 3.82E-02 5.06E-02 0.OOE+00 3.99E-02
CPWtr 2.98E-04 2.6lE-02 2.60E-02 2.605-02 2.60E-02 2.61E—02 000E+00 2.61E-02
CFWFSp 4.045-02 3.42E-02 3.17E-02 3.18E-02 3.17E-02 3.605-02 0.OOE+00 3.37E—02
IPWtr 2.27E-04 2.56E-02 2.56E-02 2.56E-02 2.565-02 2.56E-02 0.OOE+00 2.56E-02

TOTALS
ADULT 2.98E-02 7.16E-02 6.90E-02 6.92E-02 6.90E-02 8.66E-02 0.OOE+00 7.07E-02
TEEN 3.09E-02 5.45E-02 5.18E-02 5.19E-02 5.18E-02 6.41E-02 0.OOE+00 5.35E-02
CHILD 4.07E-02 6.03E-02 5.77E-02 5.78E-02 5.77E-02 6.21E-02 0.OOE+00 5.98E-02
INFANT 2.27E-04 2.56E-02 2.56E-02 2.56E-02 2.56E-02 2.56E-02 0.005+00 2.56E-02
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70

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID 1 All Liquid Releases
Period Start Date 01/01/2016 00:00
Period End Date 01/01/2017 00:00
Period Duration (mins) : 5.270E+05
Unit 1
Receptor Liquid Receptor

PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem)
Acegroup Bone Liver Thyroid Kidney Lung GI-Lii Skin TB

ADULT
H-3 000E+00 690E-02 6.90E-02 6.90E-02 690E-02 690E-02 000E+00 690E-02
CR-5l 000E+00 000E+00 L31E-08 269E-08 li62E-07 308E-05 000E+00 L22E-07
MN-54 000E+00 L91E-05 000E+00 569E-06 000E+00 586E-05 000E+00 365E-06
FE-59 1.37E-05 322E-05 000E+00 000E+00 9.OOE-06 LO7E-04 000E+00 L24E-05
CO-58 000E+00 li48E-04 000E+00 000E+00 000E+00 300E-03 000E+00 332E-04
CO-60 000E+00 li05E-04 000E+00 000E+00 0.OOE+00 L97E-03 000E+00 231E-04
151—63 298E—02 206E—03 000E+00 0.OOE±00 0.00E±00 430E—04 000Et00 9.98E—04
ZN—65 572E.—05 L82E—04 000E±00 l.22E—04 000E±00 L15E—04 0.OOE+00 822E—05
NB—95 3.52E—06 l.96E—06 000E+00 1.94E—06 000E-t-00 L19E—02 000E+00 L05E—06
SB—125 LIOE—07 L23E—09 l12E—10 000E+00 846E—08 li21E—06 000E+00 26lE—08

TEEN
H-3 000E+00 518E-02 518E-02 5l8E-02 5.18E-02 5l8E-02 000E+00 518E-02
CR-51 000E+00 000E+00 700E-08 276E-08 LBOE-07 2l2E-05 000E+00 L26E-07
MN-54 000E+00 1.88E-05 000E+00 5.61E-06 000E+00 386E-05 000E+00 3.73E-06
FE-59 li41E-05 3.30E-05 0.OOE+00 0.OOE+00 LO4E-05 780E-05 000E+00 L27E-05
CO-58 000E+00 L47E-04 000E+00 000E+00 0.OOE+00 203E-03 000E+00 339E-04
CO—60 0.OOE±00 LO5E—04 000E±00 0.OOE±00 000E+00 L36E—03 0,00E+00 236E—04
NI—63 309E—02 2l8E—03 000E÷00 000E+00 0.OOE±00 347E—04 000E±00 LO5E—03
ZN—65 548E—05 I80E—04 000E+00 l.15E—04 0.OOE+00 763E—05 000E±00 840E—05
NB—95 354E—06 L97E—06 000E+00 1.91E—06 0.OOE+00 841E—03 0.OOE+C0 1.08E—06
SB-125 L13E-07 1.24E-09 1.08E-10 0.OOE+00 996E-08 882E-07 0.OOE+00 265E-08

CHILD
H-3 000E+00 577E-02 577E-02 577E-02 577E-D2 577E-02 000E+00 577E-02
CR-5l 000E+00 000E+00 748E-08 2.04E-08 1.37E-07 714E-06 000E+00 l35E-07
MN-54 000E+00 L47E-05 000E+00 4.13E-06 0.OOE+00 li24E-05 000E+00 392E-06
FE-59 l.72E-05 2.78E-05 000E+00 0.OOE+00 806E-06 290E-05 000E+00 1139E-05
CO—58 000E+00 1.19E—04 000E±00 000E+00 000E÷00 69lE—04 000E+00 363E—04
CO—60 000E+00 857E—05 0C0Ee00 000E+00 000E+00 475E—04 0.OOE±00 253E—04
151—63 4.06E—02 2.17E—03 000E+00 0.00E+00 0.OOE+00 L46E—04 000E+00 L38E—03
ZN—65 532E—05 L42E—04 000E+00 8.93E—05 000E÷00 249E—Q5 000E-i-00 881E—05
NB-95 448E-06 L63E-06 000E+00 l.53E-06 000E+00 301E-03 000E+00 1l6E-06
SB-l25 1186E-07 L43E-09 L72E-10 0.OOE+00 LO4E-07 445E-07 000E+00 3.90E-08

IN PANT
H-3 0.OOE+00 256E-02 256E-02 256E-02 256E-02 256E-02 000E+00 256E-02
CR-51 0.OOE+00 000E+00 332E-10 L25E-ll 645E-l0 1.48E-08 000E+00 508E-10
1515-54 000E+00 3.27E-08 000E+00 L24E-09 0.OOE+00 1.20E-08 0,00E+00 741E-09
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71

LIQUID RELEASE AND DOSE SUMARY REPORT
(PERIOD BASIS — BY UNIT)

Release ID Liquid Releases
Period Start Date : 01/01/2016 00:00
Period End Date : 01/01/2017 00:00
Period Duration (mins) : 5270E+05

PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem)
Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

P5-59 L52E-07 2,66E-07 000E÷00 000E+00 787E-08 li275-07 Q00E+00 liO5E-07
CO-58 000E+00 223E-06 000E+00 000E+00 0.OOE+00 5.57E-06 000E+00 557E-06
CO-60 000E+00 1.65E-06 000E+00 000E+00 000E+00 392E-06 000E+00 389E-06
NI-63 227E-04 1.41E-05 000E+00 000E+00 000E+00 699E-07 000E+00 L88E-06
ZN—65 1.71E—08 5.86E—08 000E±00 2B4E—08 0.OOE±00 4.95E—0B 0.00E+00 270E—08
NB—95 1.255—10 5.13E—11 0.005±00 3.685—11 0.OCE+D0 4.33E—08 000E+00 2.96E—li
SB—125 8.79E—08 850E—10 1.1OE—10 0.OOE+00 5.09E—08 l.17E—07 000E+00 1.81E—08
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LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID ....... : All Liquid Releases
Period Start Date ...: 01/01/2016 00:00
Period End Date ...._. : 01/01/2017 00:00
Period Duration (mins) : 5.270E+05
Unit 1
Receptor Liquid Receptor

Critical
Major Con
Nuclide

SB—125
5-3
CR-51

Pathway
tributors......:

Percentage

3. 69E-05
9. 77E+01
1 .73E-04

Fresh Water Fish — Sport (FFSP)
0.0 8 or greater to total

MAXIMUM DOSE FOR PERIOD
Limit Organ Age
Type Type Group

Admin Any Organ ADULT

Organ

GILLI

Admin

Dose
(mrem)

8. 66E—02

Tot Body

Limit
Period

31—day
Quarter

T.Spec Any Organ

Critical Pathway
Major Contributors
Nuclide

SB—125
H-3
CR-51
MN —54
FE-59
CO-58
CC- 60
NI—63
Z Ic —65
NB-95

Annual

ADULT TBODY 7.07E-02 31-day
Quarter
Annual

ADULT GILLI 8.66E-02 31-day
Quarter
Annual

Fresh Water Fish — Sport (FF’SP)
0.0 8 or greater to total

ADULT TBODY 7.07E-02 31-day
Quarter
Annual

Percentage

I. 395—03
7. 975±01
3.555—02
6.765—02
1. 245—01
3, 475+00
2 275+00
4. 97E-01
1. 32E—01
1. 375+01

Limit
(mrem)

1. 505—01
3. 75E+00
750E+00

4 . 50E—02
1. 13E+00
2. 25E+00

2.005—01
5. 005+00
1. OOE+01

6. OOE—02
1. 50E+0 0
3. 005+00

Percent
of Limit

5. 775+01
2. 31E+00
1.ISE+C0

1.57E+02
6. 28E+00
3. 14E+00

4 . 33E+01
1. 73E+00
8. 665—01

1. 18E+02
4. 71E+00
2. 365+00

T.Spec Tot Body
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LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID All Liquid Releases
leriod Start Date : 01/01/2016 00:00
Period End Date : 01/01/2017 00:00
Period Duration (mins) : 5270E-h05

Major Contributors ...: 00 % or greater to total
Nuclide Percentage

MN—54 5l6E—03
PE—59 L75E—02
CO-58 470E-0l
CO-60 327E-01
NI-63 li41E+00
ZN—65 L16E—01
NB—95 L49E—03
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LIQUID RELEASE AND DOSE SUMPIARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID All Liquid Releases
Period Start Date 01/01/2016 00:00
Period End Date ... 01/01/2017 00:00
Period Duration (mins) 5.270E+05
Unit : 2

== MULT I PLE RELEASE POINT PIES SAGE
Undiluted and Diluted Fiowrate(s) and Concentration(s) cannot be combined

RELEASE DATA
Total Release Duration (minutes) 5. 398E+05
Total Undiluted Volume Released (gallons) NA
Average Undiluted Flowrate (gpm) NA

Total Dilution Volume (gallons) NA
Average Dilution Fiowrate (gpm) NA

NUCLI DE DATA
Nuclide uCi

CO-57 L76E+01
SB-125 4.82E+Dl
ZN—69M 1.24E+00
TE-l23M 778E+00
CR-51 244E+02
MN-54 L11E+01
FE-59 334E+0l
CO-58 4.l9E+03
CO—60 bO3E+03
ZN—65 6.27E+00
NB-95 2.OOE+0l

Gamma 561E±03

XE—133 8.44E+Ol
XE—135 1.41E+00

D&EG 8.58E+Ol

R—3 1.07E+09
NI—63 2.42E+03

Beta LO7E+09

Total 1.07E+09
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LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID All Liquid Releases
Period Start Date 01/01/2016 00:00
Period End Date, ,,,.. : 01/01/2017 00:00
Period Duration (mins) : 5270E+05
Unit 2
Receptor ...: Liquid Receptor

PERMIT ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)
Age/Path Bone

APWtr
AFWFSp
TPWtr
T FWFSp
CPWtr
C FWFS p
IPWtr

Liver Thyroid Kidney

1. 93E—02
4 985—02
1. 36E—02
3. 82E—02
2 . 60E—02
3 . 17E-02
2.56E—02

1. 93E—02
4.995—02
1. 365-02
3. 83E—02
2, 605—02
3. 18E-02
2. 56E-02

Lung GI-Lli Skin TB

TOTALS

Fresh Water Fish - Sport
Potable Water (PWtr)
Fresh Water Fish - Sport
Potable Water (PWtr)

l.03E-04 1.935-02
2.975—02 5.235—02
9.81E-05 1.36E-02
3.08E—02 4.09E—02
2,98E-04 2.61E-02
4,04E-02 3.42E-02
2.27E-04 256E-02

ADULT
TEEN
CHILD
INFANT

1.935-02 1.935—02 0.OOE+00 1.935-02
4.98E—02 6.735—02 0.005±00 5.145—02
1.36E—02 1.36E—02 0.005+00 1.365—02
3.82E—02 5.06E—02 0.005+00 3.99E—02
2.60E-02 2.61E-02 Q.OOE+00 2,61E-02
3.17E-02 3.60E-02 0,00E+00 3.37E-02
2.56E-02 2.565-02 0.005+00 2,56E-02

2. 985—02
3. 09E—02
4, 07E—02
2. 27E-04

7.165—02 6.905—02
5.455—02 5.18E—02
6.03E—02 5.77E—02
2.565-02 2.56E-02

6. 925—02
5.195—02
5.785—02
2. 56E-02

== AGE GROUP / PATHWAY
Abbreviation Age Group

APWtr ADULT

6.90E—02 8.665—02 0.OOE+00 7.075—02
5.18E-02 6.41E-02 0.OOE+00 5.35E-02
5.775—02 6.215—02 0.OOE±00 5,98E—02
2,56E-02 2.56E-02 0.005+00 2,56E-02

AFWFSp
TPWtr
TFWFSp
CPWtr
CFWFSp
IPWtr

DESCRIPTIONS
Pathway

Potable Water (PWtr)
Fresh Water Fish - Sport
Potable Water (PWtr)

ADULT
TEEN
TEEN
CHILD
CHILD
I MEANT

(FFSP)

(FFSP)

(FFSP)
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Release ID : 1 All Liquid Releases
Period Start Date 01/01/2016 00:00
Period End Date..,,,..: 01/01/2017 00:00
Period Duration (mins) : 5270E+05
Unit 2
Receptor Liquid Receptor

PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem)
Agegroup Bone Liver Thyroid Kidney Lung

ADULT

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

GI-Lli Skin

H-3 000E+00 690E-02 690E-02 6.90E-02 6.90E-02 690E-02 0,005+00 6.90E-D2
CR-51 0.OOE+00 0.005+00 7.31E-08 2.69E-08 1.625-07 3.08E-05 0,00E+00 1.225-07
MN-54 0.OOE+00 1.915-05 0.005+00 5.69E-06 0,00E+00 5.86E-05 0.OOE+00 3.65E—06
FE-59 1.37E-05 3,22E-05 0.OOE+00 0.OOE+00 9,00E-06 1,07E-04 0.DOE+00 1.24E-05
CO-58 0.OOE+00 1,48E-04 0.OOE+00 0.OOE+00 0.OOE+00 3.OOE-03 0.OOE+00 3.32E-04
00-60 0.OOE+00 1,05E-04 0,00E+00 0.OOE+00 0.005+00 l.97E-03 0.OOE+00 2.31E-04
N1—63 2.98E—02 2.06E—03 Q,QQE:+QQ 0.005±00 0.005+00 4.30E—04 0,00E±00 9.985—04
ZN—65 5.72E—05 1.825—04 0.005±00 1.225—04 0.OOE+O0 i.15E—04 0.OOE+00 8.22E—05
NB—95 3.52E—06 i.96E—06 0.OOE+00 1.94E—06 0.OOE±00 1.195—02 0,00E+00 1.05E—06
SB—125 1.1OE—07 I.23E—09 i.12E—10 0.005+00 8,465—08 i.21E—06 0.OOE+0C 2.61E—08

TEEN
5-3 0.OOE+00 5,18E-02 5,18E-02 5.1BE-02 5,18E-02 5.18E-02 0.OOE+00 5.18E-02
CR-Si 0.OOE+00 0.OOE+00 7.OOE-08 2.76E-08 i.80E-07 2.12E-05 000E±00 l.26E-07
P5-54 0.OOE±00 1.885-05 0.OOE±00 5.615-06 0.OOE±00 3.86E-05 000E±00 3.73E-06
FE-59 1.415-05 3.30E-05 0.OOE+00 0.OOE+00 1.045-05 7.80E-05 0.OOE+00 1.275-05
00-58 0.OOE±00 1.475-04 0.OOE+00 0.OOE+00 0.OOE+00 2.03E-03 0.OOE+00 3.39E-04
00—60 0.OOE±QQ i,05E—04 0.OOE+00 0.005+00 0.OOE±00 1.36E—03 0.OOE±00 2,36E—04
51—63 3.09E—02 2,18E—03 0.OCE+C0 0.005+00 0.OQE+00 3.475—04 0.OOE±00 1,05E—03
ZN—65 5.18E—05 1.80E—04 0,00E+QQ 1.155—04 0.005±00 7.63E—05 0,005+00 8.405—05
NB—95 3.545—06 i.97E—06 0.005±00 1.915—06 0.005±00 8.415—03 0.005±00 l.08E—06
SB-12S 1.13E-07 1.24E-09 1.085-10 0.005+00 9.96E-08 8.825-07 0,005+00 2.655-08

CHILD
H-3 0.005+00 5,77E-02 5.775-02 5.775-02 5.77E-02 577E-02 0.OOE+00 5,775-02
CR-Si 0.005+00 0,00E+00 7.485-08 2.04E-08 1.375-07 7.145-06 0.OOE±00 1,35E-07
MN-54 0.OOE+00 1.475-05 0.OOE±00 4.13E-06 0.OOE+00 1.24E-05 0.OOE±00 3,925-06
55-59 1.725-05 2.78E-0S 0.OOE+00 0.005±00 8.065-06 2.90E-05 0,00E+00 1,39E-0S
00—58 0.OOE±00 i.19E—04 0.ODE±00 0.OOE±00 0.OOE±00’ 6.91E—04 0.OOE±00 3.635—04
00—60 0.005±00 8.57E—0S 0.OOE±00 0.005+00 0,00E+00 4.755—04 0.OOEH-O0 2.535—04
NI—63 4.06E—02 2,175—03 0.005±00 0.OOE±00 0.QOE+00 1.46E—04 0.005±00 1,38E—03
ZN—65 5.325—05 1,425—04 0.OOE+00 8.935—OS 0.OOE±00 2.49E—0S 0.OOE±00 8,815—OS
NB-95 4,185-06 1.635-06 0.005±00 1.S35-06 0.005±00 3.O1E-03 0.OOE+00 1,16E-06
SB-125 1.865-07 1,435-09 1.725-10 0.005+00 1.045-07 4.4SE-07 0.005±00 3.905-08

INFANT
H-3 0.005±00 2.S6E-02 2.S6E-02 2.S65-02 2.565-02 2.56E-02 0.005±00 2.565-02
CR-Si 0.OOE±00 0.005+00 3.325-10 7.255-11 6.4SF-b i.48E-08 0.005±00 S,08E-10
MN-S4 0.005+00 3,275-08 0.005±00 7.245-09 0.005+00 1.205-08 0.OOE+00 7.41E-09
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Releases
00:00
00: 00

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID All Liquid
Period Start Date 01/01/2016
Period End Date : 01/01/2017
Period Duration (mins) : 5270E±05

=== PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem)
Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

PE-59 li52E-07 266E-07 000E+00 000E+00 787E-08 li27E-07 000E+00 L05E-07
CO-58 000E+00 2.23E-06 000E+00 000E+00 000E+00 557E-06 000E+00 557E-06
CO-60 000E+00 1.65E-06 000E+00 000E+00 000E+00 392E-06 000E+00 389E-06
NI—63 227E-04 L41E—05 000E+00 000E+00 000E+00 6.99E-07 000E+00 L88E-06
112—65 L71E.—08 5.86E—08 000E.+00 284E—0B 000E+00 4.95E—08 0.001+00 2.70E—08
NB—95 L25E—10 5.13K—li 0.OOE+00 3.68E—li 0O0E±00 4.33E—08 0.OOE+00 2.96E—ll
SB—125 8.79E—08 8.50K—IC hOE—jO 0.DOE±00 509E—08 1.17E—07 0.OOE+00 h8lE—08
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LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID .....: All Liquid Releases
Period Start Date.....: 01/01/2016 00:00
Period End Date,,.....: 01/01/2017 00:00
Period Duration (mins) : 5,2705+05
Unit............,..: 2
Receptor ._...: Liquid Receptor

MAXIMUM DOSE
Limit Organ
Type Type

Admin Any Organ

Admin Tot Body

Limit
Period

31-day
Quarter
Annual

ADULT TBODY 7.075-02 31-day
Quarter
Annual

ADULT GILLI 8.665-02 31-day
Quarter
Annual

Nu cli de

SB—125
1-1-3
CR- 51
MN —54
FE-59
CO-SB
00-60
NI—63
ZN—65
NB— 95

Percentage

1. 39E-03
7. 97E+Ol
3. 555-02
6. 76E—02
1.245—01
3. 47E+00
2.27E±00
4.97E-01
1.325-01
1. 37E+Ol

Critical Pathway
Maj or Contributors,
Nuclide Percentage

SB—125
1-1-3
CR-51

1. 18E+02
4. 71E+00
2. 36E±00

FOR PERIOD
Age
Group

ADULT

Organ

GILLI

Dose
(mrem)

8. 66E—02

T.Spec Any Organ

Limit
(mrem)

1 . 505-0 1
3. 755+00
7 . 50E+00

4 . 50E-02
I . 13E+00
2. 25E+00

2 . OOE-01
S,00E±00
1. OOE+01

Percent
of Limit

5.77E+01
2 . 315+00
1.15E+00

1.575±02
6.285+00
3. 14E+00

4. 33E+01
1. 735+00
8. 66E—01

Critical Pathway. : Fresh Water
Major Contributors..,... : 0.0 % or greater

Fish - Sport (FFSP)
to total

ADULT TBODY 7.07E-02 31-day 6.OOE—02
Quarter 1.50E+00
Annual 3.005±00

Fresh Water Fish — Sport (FFSP)
0.0 % or greater to total

T.Spec Tot Body

3. 69E—05
9. 77E±0l
1. 73E-04
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Release ID
Period Start Date
Period End Date
Period Duration (mins)

LIQUID RELEASE AND DOSE 5JARY REPORT
(PERIOD BASIS - BY UNIT)

MN -54
FE -59
CO- 58
CO-60
NI—63
ZN— 65
NB — 95

5. 16E-03
1. 75E-02
4. 70E-O1
3. 27E-0l
1. 4lE+00
1. 16E—01
1.4 9E—03

All Liquid
01/01/2016
01/01 / 2017
5. 270E+05

Releases
00:00
00:00

Major Contributors, C,,..: 0.0 5 or greater to total
Nuclide Percentage
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Document Number: CYBY-17O-3O1 RevisIon: 12
Title: Offsite Dose Calculation Manual for Byron Station Units I and 2
Superseded Documents: N/A 0 or List:

Q Check this box if superseding a document containing commitments, notify the Commitment Tracking
Coordinator er IS-AR-i 10 so the CTD can be u dated as a ro date.

Environmental Review Applicability — Is an Environmental Review applicable per EN-AR-I 03? No X or Yes

Is this a Fleet Standard Document being processed with form AD-AA4OI-F-09? No [J or Yes [3 ifyes, then

ana

, Ron! onsjIg!jyp!j jgorated SJte Items SC AR,nloneDocumentae: .

. Newt ?2fiSc:Level I - Continuous Use Procedure C Revision 9Level 2 Reference Use Procedure C Cancel Document 0
Leve’ S - Inforrraton Use Procedure 0 Carc& Supersede Reis on

T&RM [3 Non-Permanent 0
Form [3 Cancei Non-Permanent 0

rialRevision
naanw

Revision Summary: See attached documentation

Continuation A - is this a T&RM, Form, orEditofla! Revision? No 0 or Yes[] IIyes, then skip the following
section and qo Continuation 8

Impact on Operating and Design Margins — N/A [3 or explaIn:.
Attach addittonaf descd tion tire oWed

-
. -9 No 0 Yes IOCFRSO 59 Mpphcable? Tracking Numb’r

[3No [3Yes I OCFR72 48 Applicable?
0 No OYes Other Regulatory Process Applicable? Othar Regulatory Process Numben C:Y-AA-1703100

El No DYes Potential security Impact per SY-AA-500-127? zt7t :testedocumented by

0 No U Yes Surveillance CoordInator Review Required?
Cross Discipline Reviews: (list below)

‘/7 ¶ 0
V i S

Doc,urnera Site Approval Form
Page 1 of 2.

AD-tA-I 01-F-Cl
RevisIon 6

Batch — Are multiple document creations/revisions/cancelations being issued to add/revise/cancel them for similar
requirements? No 1511 or Yes [3 If Yes, then identify the hiqhest level Document and Issue Type below.

CONFIRM that no commiti-nertts (i.e., those steps annotated with CM-X) have been changed or deleteØ unless
uated via com letion of IS-AR-liD commitment chan e/deletion form and INITIAL Pre arer:-JC

Preparer Jeff CoUch i._____ 3206
Print Date Extendon

Validation — Is substantiating this document’s usability via mockup, simulated performance, field walkdown, or
bench top review- required? No 0 or Yes [3 if Yes, then attach validation documentation.
If Yes, then print name & sign for completed validation:

NOS Review— Excluding NDE, IS!, Peer Inspection or Independent Verification, is this document used to perform
independent nspectton for acepta’icc çincluding field *nstallatinn inspections fabncation inspections rece pt
inspections, new fuel inspection, etci, or for certification of Inspection personnel?No [3 or Yes [3If Yes, then NOS Reviewer to print name & sign for acceptance:

zzz: , .rt_
.tA-z--- —‘ - -.—— —

r2p3ns Cr Cr.

SOP Approval indicates that all required Crcss-Disctpiinaiy reviews have been performed and the reviewers have signed this term. This
pro.s&re a tec’-’-vca -v iC i r’chc ,a’ive ,cL,rara roil &irat areas (Sea AD ka IQ?
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Docunic‘nt Sjftfr.‘pprc’ve; rcrn, ftDAA1O1$Oi
Page 2 of 2 Ret&Ofl 6

Continuation S is this a TERM. orForrn? NO [J or Yes C] ltyes. Then s*4o 1/76 ic/frvWng sectori and go
Continuation C.

0 Na 0 Yes _ _si_t_ zZ
Continuation C Is this an Editorial Revision? No 0 orves 0 lfyes, then skip the following section end go toContinuation 0.

AppicabIe Site Contact/Site Change Agents (SME):
Responsible for Change Management Thiormation in 0 this form or 0 HUM1 101 Checklist (attached)

Affected FundI af Area(s) or IndMduais; C)_:s3t&___
-—

22jc&A_ KEAM
Pnt Snaur E-eta N33ct FA

PIW SFgratuca Eate Mecfrci FA

Resources needed to Implement Change: (Only tist, if other than Level of Effort.)
For ongoing impacts, estimate number of Full Time Equiva’ents (FTE). Ifadditional resources are needed go to HU
AAI1OI.

Communication Plan: e-mail, Site Paper, Supervisor Briefing, Voice Mail, etc.)
Tra1rgReqmed/Qba!sficatcnsafteteaØNoYesyeshsf
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Controlled Document distribution (ret RMAA1O2) or Records Retention Schedule (ref. RMA4iOt4 004)impacted: No Q Yes If yes, describe change and list Records Management Person contacted:
ContinuationS 1’alI erocedutelly required ectn Ities assoc’a”ed w’th ‘ins do ument rensnn have been compieedand the document is reedy for implementetiorr then SEAM to print name, sign & date for authorization to implement.Provide implementation date or if the impiementetion Date is blank or P1/4 then implementation Wit! be upon theissuance by Records Management per PM requirements. Authorization below indicates the SEAM ore designee ofthe SEAM has verified the document does not alter or negatively improl compliance with rega’atory requirements orstation commitments,

Is this a norepem’ianent site specific revision to a fleet standard procedure or T&RM or Formrfioflorvacy7if yes, then CEAM approval mast been obtained.

Is this a site speciflc revision that deviates from fleet standard procedure or TitAM requirements? No Q or Yes []if yes tnen CPAcv? ann ovCtmust been obtained
CFAM r’rAuthartvation

/1. 14wnenrauimd Njn .

CFAMPr;rtar Si n Data

Auothaton: 1tI i&IA__ ala. i{tt ¶h__
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Env1rormenffi Screfflnq ChaccJtt.
Paqe lot 3

Paga I of 4

w

ii

[4
j

‘

(Tb be completed by Reqesbr;

ScraerirqRensonNc tonibntorN;oGiCat Eyo
Activity I Document Nurn.bar. CY43YI7O3OI I Revisbo No: p

I
ProposedAcity T;tte

‘ Summarize Descripfion of Proposed Activity:
JSee attached change summary matrix.

-••
.‘

I Doesthe pyposedactii flVOe! jOfthfOfiOWi9?fTt’fC9y9L9Jhj Thqtrst
I Erg ee rig con’gJra on or c?e ona! tangos for an, sy Afl’ I S €d n F tr nie”t I r’ie No
2PemcJahorrsewpDeotnstrwrenc &&PVsE’

affect aj Uatngzry cir 2 e v cimen a eq pme” ks4t or’ tr 2pc’bL t 1’ 1 1C C C L [ii No
‘ — --.-- “ “—---- ———

I increased ioise eves at. the site or non-generating facihty property bowiday from the
Ye ri Nonlsta1aIc c pernanaeqiçrent — - ——— Et_ _J—

5. increase in the maximum reactor power level (power sprate) jj Yes j No
¶ 6 If’ert oae 3’N uffji naL. erc r1e D”oa o c Fe r bV cn ‘ r’ 7] Yes No

7 0 fileo t(d STOf r ar .r r orcJ trk 5 a ons r vcm’ rTve ‘L r4n
a Eotecc?aigfc& Ves[?1No

9 Peraerttci 0tb :‘t€ xrr:c—izt sn a
ny ‘‘_çj9D dO S2i 3!2Cbi L :eserr:;D e4eh -

&

‘A
ksf ii ‘9 J’ a ri of go rcø’ecutr’ont”” ro sr

i :‘e? Pr j’4c’ra ?r’ jr’ e’vi - t ‘ , “ . .., , ‘ . . ‘- re$ R’.sicicUrariges to retrigerant voh.#ve or type and removal or osposai o —
..*J

$ML2LLefrPSL9P±iPPfPi!1L .... . .
. . . .

I2njoThs:T! —. —--— - t4Z!i 4?jt
$t “cecr1g:0

t r &13. Vents or exhaust systems designed fr. exha:z“i vapors, ftirrvir5, r4sts rterne comL‘iitiorc r” R’ Nc’
-

egee>ia
—

4 Th”icc ne tan C3MS ft a oritar cren1 a tiS- i 0 r] Y3 17 M0

15... Cooing towers or oooing iakes U Yes j No
zLPjL23 —

-
xttNo

i Srdoa& rig eqiprnen U Yes >< No
dT &‘çt

‘“‘ ic
‘V’ St.. arn d .hes SN&3 : g rhrgas 4o ‘ “rc .. i ‘i vicha’j5soc’ade cockco stonate rair vats “ .J 0
cO O’ genera o s o rtercefrtc S gr t aps

Ees !VNu
a eq cr-eric ct.ras : aaur1 -

22 Donstir c e”ioh on or abarior r na e of an s a o rc gener& nq cc p r r’ 4es Nosu JctureS

j 23 Fermarent or tn noorar sorage aea; or m xed wasteq i Yes ii?] No
24. Chermca or mt contanments / harms or odJIued transformer ire rocic containments Yes * No

Document Retention Document Packaqe or SRRS-D 2H. 117
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S r;;;y;rc: Chc>kllst
Page 2cf3

EN4A*iCi3F4)2
Revision 0

2 o14

waa&ta.

i (To be completed by Requester)

t Ssreenfrg Reneon No Staten I Un o Fon Gn Fae B,toi

I Activity I Document Number: CYBYA7O-3Oi Rev&on No.
-

I 25. Dredging or slit ret-rio vat from intake structures or other structures (e.g. Cooling towers, Ioua Ye No
I 25 Correc[e I eiectr’e / other maintenance WFtWO or change I daetion of preverifive

rrarnrrc n Cafgnry c 2 e rcnterIa pey’nq hc dp cerJv F XX r
j

y e x; No!
I 2 Maageren o baSket a I e %eger4t on (aWe than a idsean , on tre tt rc rj

extermaon fieerroscch c
2n Tenporary ‘r t be pmr cor’2r rig bLster e”g nes bnda s re tai r ‘ jj- N

5pz_ — —““ — — --“ U
2; i andostt bc > c eeüE Ca nAtvg Cx,23tO rg crn nj

‘‘ofe tsrJtier zuikh et, ePd nq e be “so ‘bange so r rj [‘ ‘ Lc 1)0
MllcreaseGrdecreasetopVedsurfacesli

.

3 0a rg Df p Ddd1 Ln5vti C S 0 C1p tJPflC t J’ 0 3 d paQflr1 D res No
31 Fr Dninta’ar’p t. !aa’ior a a’jsus r nrp t i, na’-dcVgi s {j Yes F] No
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Li Engineering
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Crock KeHer
Doug Sp.er

Members:
j Operationso Engineering

Regulatory Assurance
o Maintenance
0 Work Management
0 Radiation Protection
O Chemistry

Elmer Hernandez
Chuck Keller
Doug Spitzer
Elton Richards
Pat Boyle
Barry Barton
Kyle McGuire

Alternate Members:
o Operations
0 Engineering
0 Regulatory Assuranceo Maintenance
O Work Management
[1 Radiation Protection
[El Chemistry

Li Blame Peters
Bryan Currier

o Lisa Zurawsk
0 Todd Faley
0 Jason Pitman
Li Jason Reed
[E]Norma Gordon

Li Chns Cote
LI Harris Welt
o Gary Contrady
o Robert James
o Frenk
Li Ken Greeniee
[El Jeff Golich

Li Jim Lyndet
0 Brian Ledger
Li Arnanda Corrigan
0 Mike Justice

p_.iAdu nuutth

Li Tom Weege

Li Jack Fecnster
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Li Fieel Assessment
LI NRC Resdent
[EEl PORC Coordinator

[I Kera Murphy
LI Jim McGbee
0 Lisa Zurawsici

LEi JaSon Draper

Jell Goich. Cherustry
Kyle McGuire, Chemistry

item Presented to POAC for Fuk PORC:

1, Olfaite Dose Caicrdation Manual (ODCM/ Reviaon 1 2

Lisa Zura*riki, PORC Coondinator
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sor GerwratJrg SVti:on
ctj r ‘t4 rr T r4 r

tjryf t
itO aC:

rt: L tl

A f(p(; quorum ‘tnts estabhshec ana the mee:ng commenced at 1300. Trc: F’C)RC C:harmar: reiewed
tc ei C:_’ :R e—rCcCPi— I 3C QP Pt c
flcC ear satety, administrative biJBets for conducting a proper PORO me& nc4, derived trori LSAAiO6:

jor eic r 1 c)i —SflS &rreo ‘
rr j A he U c4t€Qt’d

v;ere any dissenting vievs on th1s tern (here or outside the meeflog) tuet they are to be broht foaard,
whcn none :q55 identfjed. PORO quehfica[tors we uonLrmed to be accurate. current. and is.te-d in
Leerning Menagerrent System (LMS) as required.

Hem #1

T opc: Odsite Dose C.aCutstiori Manuat. (()1DCtJ) Reu!son I 2

rra3seflter. JC!i coiCri. utieriustry

Summary

C)ete,rm!naUor’ Ideritther A •- AdfliDi5t1&tiVe oranges The changes include changing dehnihor.s to shgn
v/ltd defnitons in the Te-chnk;et Requirements vianuei (1AM). adding a titie box to a figure. correnlng
section references. changing the part number roman numerai references to standard. urnhotding tn,es
around a data column. changing a Aadotogicat Effluent Controts (REGS) reference to Radiologica!
Effluents (RE) to be consistent wth the TAM nomenclature. improvements to figures, notes. and legends.
clarifying locations on a map, adding defntions to terms. correctng canton numbers, correcting
nusspe-iings. correcting tvpos cool other format changes.

Determination identifier B — Radologicai Environmental Mcntoring Program REiAP Jett VVeter
Location A Radiological Envoonmentat Monitoring Program (REIVIP) sarurde tocaton was changed.
Lrxato.: BY36 (Biancharcl) was LnreaOOn5aVe n 2015 anct was reniacad uy BY3&a (Stora) in a simiar
location TRM Tabie 312a1 rec4uires three welt water sources when tapoed for drnking or rngaton
purposes in areas where the rydrailic: grauient or recharge properties are suitabie for contarninaton if
rketv to be affected by plant effuents The replacement o this location maintains Cx (hi wail water
aempte locations as part of the REMP wet water sarnninci ptqrarn.

Detear nation tdentitier C Dose Factors. As part of the verification and vaiioation process for
replacement of the dose catculatlon sottqvare (not yet irrpiernented. Several repu red cheroes ware

A note in the potable water. tnhalation, eru vegetation oose corverson factors tables was channec to
add Cn$0 to HI nd1cating the dose tactora are taker from NtJREG 4O13 Redotogioai Envronrnentat
Monitoring for Nuotear Power Ptants as oppo.seo to Regulatory Guide 1.109, Caicutation of Annuat Doses
to Man from Routine Releases of Reactor Effluents for the Proose of Dernonstrarng Corn piiance wim 10
CFR 50 Aopendix t.

Dose factors tor Nt-97, Sb024. 9b025. & Sb-126 were added because tnese rediortuctides are
c eli rtedraj i rnd e uerc RG 1 109 I st e be a fo tre case fec o c doec
rcLda tnag - c:des Inc :s aco ye e em red I nr LADi’ P ec”’ en mete T’: y
Users Guide, NUREG-4013. pubtished subsequent to HG 1.10$, were verified and vaiideted. and were
added to the current dose caculaton software (RETDAS) and historical permits with the highestnoren±rat ma ‘ bns xt de ycro o cc cc e t cc of .oao I a ras fl
ver ncneoeJ or1’- ll cm-es I rr chergnc ro r: r a t’ c
concentrations or 0ff -stte doses within reouired ltrnit.s.

Oisrribjtion.

Plan rvrnaprr

SPtt?; Prant 1:: Pe.C.ti 2 4
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is’cri GeneratriQ: E;tatior)
C]’prat1cns Revew Coram?ttse (PORC) Feetmnq: WIIIflL:,tCS

1) it3fl4c.1s;%J1

PC)RC Meetinq #1&UC3

?rt : , r _ r j
tZrrlej over’ to the dose caiculatkjn sofware.. th6 nevv facLors vIere vehhed and iahcJated and the
sottware was Utxiateo wfth the corrbct.ed factors. Since the dOSeS we;re I3EeflQ t:revic•usiv ceGuh3ted USW:9
a erger factor, the chenge is fl tte conservathe dre?ction a id the changes do net resuh in the ability tornaintajrj effluent oonoentretons or ofhste doses withhi required iimfts. Co6O it not typoafly observed in
gaseous effinenis.

Changes were made to the “External Dose Faotors for Standing on Corrtaniraed Grounch table
Combined nuolide entries were separated to be oonsistent with the oorrespondtng regulatory guides and
footnotes were deleted or modified to ref leot the changes. These changes are only to the way the
nuohdes are presented in the table and do not change the way doses are calculated,

Nh63 cow meat dose conversion factors tor gaseous releases were found to be off by a factor of 1 0
higher than the correct values, The corrected values were verified and validated and wena added to the
dose calculation software, Sn.ce the cow meet doses were being calculated using a larger dose factor,
the change is in the conservative direotion and the ohanges do not result in. the ability to maintain effluent
concentrations or ofbsite doses within limits. Nh63 is not typically observed in. gaseous effluents.

etvImn2apt

There is no impact to nuclear safety as a result of these ohanges. The changes have ne.glioible rnpect tooffsite dose oalo’ulations nor o’o they affeot the opetatiun of the plant.

Question; Should there he an Issue Report to document the new CQ60 ground plane dose factors and
NPE3S cow meat dose conversion fec,tors both for gaseous releases used in the dcrse
calculation software?

Answer’ Yes

Question; Is there roc.eduralizod guidance for the appropnate disciolines needed to perform rhe Station
Qualtf ted Review (SQR) for the QDCM? The people who rsinned SQR appear appropriate.

Answer; No procedure specifies the SQR renuinad for the QDCfvt. The PQRC Chairrrtan requested a. revision
to add the QDCfY to RAP 12lT4, SQR / SPAM Authorization Requirements and Recommended
Review

DIstribution:
Site V’ha rasc:ent
Plant Manager
N5’PtS oncruinater
sn”p5 aewu to soc; Pace S of 4
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Byron Generating Station
a a os cc er £3

2L2&/16
pfl;r.r% tG ieUn #1$B103

Disoosition and &/otinq Resutts

Approved with Conditions

Disposition Basis

This [tern was reviewed for the potent& affect on nuc Fear safety earl no recommendations for action wereprovided.

.Eg&QMsffiberintiflQgpjpjns

None

Advisory Comments

None

cAcdonSumma

Write. an issue Report to Jeff Gotich FR 2632492 has been written,
document the new CO60 I Con toiete
ground Mane dose factors and

F Nd63 cow meat dose
conversion factors both for I

F gaseous reieasee used in the F
‘act ritA na vera F

2 Revise BAD 121 0C4. SQR !SFAM F Jeff Couch F Revision 66 of GAP 1210C4 has4 hr ——r New 0 aMes ad ihoren rrn
Recommended RevFew to add tAn the 00CM to the Fist of
00CM. 1 procedures,

Note: the disciprines Fisted in
osu c0oRAr 21j4

match the disciohnes that siqneo F

Subcommittee Ftems Discussed

None.

Meetin.g was adoumned at 1325.

Distributfonr
Site Vice President

Macever
et see Ocrrctneter
StdP3 F;emvrj cs SA.i I Pc 4 of 4
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PORC Cover Sheet
(This page must be cornpUeted and nduded in the POAC package as the Cover Sheetj

Scheduied PCRC Date.: 2125/16 PORO Mtg: # 16OO3

Subject: ODCM Revision 12

Presenter: Jeff Go)ich Ext : 3206

Cover Sheet Prepared By: Jeff Golich Ext. : 3206

I SUMMARY: (What is the proposed change or item being presented? What is the difference between the
existing requirements and the proposed change?,)

Determination identifier A Admnistratve changes. The changes hiclude changing definitions to align with
definitions in the TRM. adding a title box to a figure, correcting section references, changing the part
number roman numeral references to standard, un-bolding Hnes around a data column, changing a RECS
reference to RE to be consistent with the TRM nomenclature, improvements to figures, notes, and legends,
clarifying locations on a map, adding definitions to terms, correcting section numbers, correcting
misspellings, correcting typos, and other format changes.

Determination Identifier B — REMP Well Water Location. A Radiological Environmental Monitoring Program
(REMP) sample location was changed. Location BY36 (Blanchard) was unresponsive in 2015 and was
replaced by BY-38 (Storz) in a similar location. TRM Table 3i2a-1 requires three well water sources
when tapped for drinking or irrigation purposes in areas where the hydraulic gradient or recharge properties
are suitable for contamination if likely to be affected by plant effluents. The replacement of this location
maintains six (6) well water sample locations as part of the REMP well water sampling program.

Determination Identifier C Dose Factors. As part of the verification and validation process for replacement
of the dose calculation software (not yet implemented), several required changes were identified:

A note in the potable water, inhalation, and vegetation dose conversion factors tables was changed to
add Sr90 to H3 indicating the dose factors are taken from NUREG 4013 as opposed to Regulatory
Guide 1.109.

Dose factors for Nb-97, Sb124, Sb125, & Sb-126 were added because these radionuclides are
occasionally measured in liquid effluents. R, 1.109, whic.h is the basis for the dose factors, does not
include these nuclides. The dose factors were obtained from LADTAP II Technical Reference and
Users Guide, NUREG4O13, published subsequent to RG 1.109, were V&V’d, and were added to the
current dose calculation software (RETDAS) and historical permits with the highest concentrations of
these nuclides were rerun to compare the resulting offsite doses. The resultant doses were
unchanged or <1% in all cases and the changes do not result in the ability to maintain effluent
concentrations or offsite doses within required limits.

Co60 ground plane dose factors for gaseous releases were found to contain a typo that was originally
carried over to the dose calculation software. The new factors were V&V’d and the software was
updated with the corrected factors. Since the doses were being previously calculated using a larger
factor, the change is in the conservative direction and the changes do not result in the ability to
maintain effluent concentrations or offsite doses within required limits. Co60 is not typically observed
in gaseous eff!uents.

Changes were made to the “External Dose Factors for Standing on Contaminated Ground” table.
ie vIC srt t e n s em ww c’j ecrarq reoU / qus
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and footnotes were deleted or modified to reflect the changes These changes are only to the way the
nuclides are presented in the table and do not change the way doses are calculated.

Ni-63 cow meat dose conversion factors for gaseous releases were found to be off by a factor of 10
higher than the correct values. The corrected values were V&V’d and were added to the dose
caulavcr software Snc,e ne cow meat aoses were oeng cacuateo usng a ‘arger dose tacror th
change is in the conservative direction and the changes do not result in the ability to maintain effluent
concentrations or oft-site doses within limits. Ni-63 is not typically observed in gaseous effluents.

2. SAFETY IMPACT: (What is the affect on nuclear safety and the basis for that determination?)

There is no impact to nuclear safety as a result of these changes. The changes have negligible
impact to offsite dose calculations nor do they affect the operation of the plant.

3. TECHNICAL RIGOR: (List the risk factors and consequences from the HU-AA- 1212 Assessment):

The changes were reviewed and SEAM approved in accordance with CY-AA-170-3100, ODCM
Revisions, which includes review of HU-AA-1212. Per HU-AA-1212, the assessment of
consequence risk factors were all “low” or “N/A,” directing the remainder of the review to the
approved process. The Change Determination Matrices in CY-AA-1 70-3100 provide adequate
justification that the changes do not adversely impact the accuracy or reliability of effluent, dose, or
radiation monitor setpoint calculations, and will maintain the level of radioactive effluent control
required by the applicable regulations.

4. Is a written evaluation required? Yes x No fl
If so, what type? CY-AA-170-3100

If so, is a copy attached? Yes x No [J
5. What other type of supporting documentation is provided?

Change Summary Matrix, Change Determination Matrix, and copies of the revised ODCM,

6. Would a Joint PORC with Braidwood (facing the same issue) be beneficial? Yes D No x

If not, provide the reason(s) why:

The ODCM is specific to Byron Station.

Did Braidwood do a POAC on this topic? if so provide Braidwood’s comments.

N/A



91

PORC Checkhst
(This page must be completed and included in PORC package after the Cover Sheet)

•. .• . . . .
.

.

. :. SECTION A:. .
:. .

•:.:.. ..

.

.

Subject: ODCM Revision 12

Presenter: Jeff Golich Ext.: 3206

Scheduled PORC Date: 2/25/16 PORC Mtg: # 16-003

Erier: Review the current revision of LS-M- ‘106, “Plant Operations Review Committee” and Attachment 1, “PORC
Presentation Material11and follow the guidance on preparing your POAC presentation/package.

NOTE: Nine (9,)hard copies of the PORC package must be submitted to the PORC Coordinator by noon
two (2) days prior to the scheduled PORC meeting date. If your PORC Package ía not received by this
time, your item will be removed from the agenda and you will need to obtain permission from the PORC
Chairperson to re-instate the item on the agenda. if re-instated, you are responsible for notifying the POAC
Coordinator and distributing copies of your material to the PORC members.

jnessevlew (to be completed bypresentejrefer to LS-AA-106, Attachment 1 for detaUs),.

JMG_ / N/A 1. Required review and signatures per process have been obtained.

N/A / N/A 2. 10 CFR 50.54 (p) evaluation conclusions are attached

N/A_ / N/A 3. 10 CFR 50.54 (q) evaluation conclusions are attached

N/A / N/A 4. 10 CFR 50.59 or 10 CFR 72.48 evaluation conclusions are attached

JMG_ / N/A 5. HU-AA1 212, Technical Rigor requirements are satisfied (risk factors & consequences provided)

JMG / N/A 6. PORC Cover Sheet is complete and included in the PQRC package

JMIN/A 7. Quality review i’or Deer check,) of package has been performed (e.g. all pages present, typos corrected,
no blank signoffs, etc.).

N/A / N/A 8. if item was previously rejected or remanded from PORO, was the basis resoived?

N/A / N/A 9. If this item has already been through PORC at Braidwood, a copy of their minutes is included in this
package.

This material is ready tot PORC review:

/1. //‘
1

Presenter Signature Date

,i,/ 7

A
‘ Ac <-‘<t A

Depament Head Signatur \J Date

<,5,”?’)-(’i3 2’CDC )‘ci i2 PORC “‘“ dcc
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Byron Station
ODCM Revision 12 Change Summary Matrix

Administrative Ohanges Determination A

Technical Changes (Wail Water Location) — Determination B

Technical Changes (Dose Factors) Determination C

Item (old) (new) Determin Description of Change
No. Rev. Rev, ation

page No. page No. Identifier

1. 3 of 188 3of 188 A Changed Part I reference to Part I and Part II reference to Part
List of List of 2.
Tables Tabs1

2. 5 of 188 5 of 188 [ A Changed Part I reference to Part 1 and Part II reference to Part
List of List of 2.

Figures Figures

3. 6 of 188 6 of 188 A Changed Channel Check definition from “quantitative” to
Definition Definition “qualitative” to be consistent with TRM 1.1 Definition.

1.3 1.3

4. 6 of 188 6 of 188 A To be consistent with TRM 1.1 definition, changed Dose
Definition Definition Equivalent [-131 definition from:

1.5 1.5 “shall be that concentration of 1-131 (microcuries/gram) that
alone would produce the same thyroid dose as the quantity
and isotopic mixture of 1-131, 1-132, 1-133, 1-134, and 1-135
actually present. The dose conversion factors used for this

I calculation shall be those listed in Table Ill of UD-i 4844, AEC,
1962. “Calculation of Distance Factors for Power and Test
Reactor Sites,” or those listed in Table E-7 of Regulatory Guide
1.109, RV,i, NRC, 1977, or ICRP 30, Supplement to Part 1.
pages 192-212, Table Titled, “Committed Dose Equivalent in

,

Target Organs or Tissues per Intake of Unit Activity, or Federal
Guidance Report 11, “Limiting Values of Radionuclide Intake
and Air Concentration and Dose Conversion Factors for
Inhalation, Submersion and Ingestion,” 1988, (Table 2i,
Exposure-to-Dose Conversion Factors for Inhalation).
to:
“shall be that concentration of 1-131 (microcurie/gram) that
alone would produce the same dose when inhaled as the

I combined activities of iodine isotopes [-131, [-132, [-133, [-134,
and 1-135 actually present. The committed Effective Dose

f Equivalent (CEDE) dose conversion factors from Table 2.1 of
EPA Federal Guidance Report No. 11, 1988, “Limiting Values
of Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and Ingestion.”

-- —__________________________

5. 8 of 188 8 of 188 A To be consistent with TRM 1,1 definition, changed definItion of
D& ‘ fon Definon Rateci Thermal Power from snali ne a total core neat transTer

1.14 1.14 rate to the reactor coolant of 3586.6 MWT. (3645 MWT
! IonNRCapprov&UcseAmendmentReayst
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Byron Station
00CM Revision 12 Change Summary Matrix

Administrative Changes Determination A

Technical Changes (Wefl Water Location) — Determination B

Technical Changes (Dose Factors) Determination C

______

submitted under Exelon letter RS-11O99 and implementation
of power uprate per Byron Unit 1 EC 378382 and Unit 2 EC
378383)”
to:
“shall be a total reactor core heat transfer rate to the reactor
coolant of 3645 MWt”

6. 8 of 188 8 of 188 A To be consistent with TRM ii definition, changed Unrestricted
Definition Definition Area definition from “means an area, access to which is neither

I .23 i .23 limited nor controlled by the licensee”
to:
“shall be any area at or beyond the SITE BOUNDARY access
to which is not controlled by the licensee for purposes of
protection of individuals from exposure to radiation and
radioactive materials, or any area within the SITE BOUNDARY
used for residential quarters or for industrial, commercial,
institutional, and/or recreational purposes,”

7. 9 of 188 9 of 18$ A To be consistent with TRM 11 definition, changed the last
Definition Definition sentence of Ventilation Exhaust Treatment System from

I .24 1.24 “Engineered Safety Features Atmospheric Cleanup Systems
are not considered VENTILATION EXHAUST TREATMENT
SYSTEM components.”
to:

: “Engineered Safety Features Atmospheric Cleanup SystemsI are not considered to be VENTILATION EXHAUST
TREATMENT SYSTEM components.”
-

8. 9 of 188 9 of 188 A Removed Venting definition and renumbered subsequent
Definition Definition definitions. Venting definition is not included in TRM 1.1

125 1.25 definition section,

9. 21 of 188 21 of 188 A Changed Part II reference to Part 2.
j Section Section

:
5.1.3 5.1.3

10. 23 of 188 23 of 188 A Changed reference for Liquid, Gaseous, or Solid Radwaste
Section Section Treatment Systems from Part I Section 5.3 to Part 1 Section
5.2.4 5.2.4 1 5.4,

11. 26 of 188 26 of 188 A Changed Part I references to Part 1.
Section Section

1.1.1 1.1.1
—..—

- —1’——
12. 27 of 188 27 of 188 A Changed Part II references to Part 2.

Section Section
1.1.2 1.1.2

13. 28 of 188 28 of 188 A Changed AIara Provisions reference from “RECS” to “RE” to be

2



Byron Station
00CM Revision 12 Change Summary Matrix

Administrative Changes Determination A

Technical Changes (We Water Location) Determination B

Technical Changes (Dose Factors) Determination C

I Section Section 1 consistent with the TRM/QDCM definition.
1.2.1.1.A. 1.2.1.1.A.

0.1 Ci

14. 33 of 188 33of 188 A Changed reference from ODCM Part II to ODCM Part 2.
Table 11 Table 1-1

15. 46 of 188 46 of 188 A Removed “Future” from Process Radwaste Storage Building
Figure 1 Figure 1.3 label and placed numbers on legend to make locations clearer

3 on map.

1 53 of 188 53 of 188 A Changed charcoal absorbers” to ‘charcoal adsorbers.”
Section Section
2.4.2.1 2.4.2.1

1 55of 188 55 of 188 A Changed Q,, units from “•Ci/sec” to “pCi/sec”
Section Section
2.6.4.1 2.6.4.1

18. 56 of 188 56 of 188 A Changed Part II references to Part 2.
. Section Section

2.6.4.2 & 2.6.4.2 &
2.6.4.3 2.6.4.3

19. 56 of 188 56 of 188 A Changed RM1 I references to RMS,
Section Section 1
2.6.7.1 a6.71

20. 61 of 188 61 of 188 A Removed from the U2 Containment purge flow diagram as
Figure 2 Figure 2-1 it is not defined in the legend.

Corrected misspellings of “AuxIilarV’ to “Auxiliary.”

Corrected msspelling of ‘Fuel HandHngs” to “Fuel Handilng.”

21. 62 of 188 62 of 188 A Removed “O’from the UI & U2 Condenser Hogging Pump,
Figure 2- Figure 2-1 Gland Steam Condenser, & Steam Jet Air Ejector flow diagram

as it is not defined in the legend.

Changed UI & U2 Condenser Hogging Pump, Gland Steam
Condenser, & Steam Jet Air Ejector discharge legend

I designation from H to N.

Corrected misspellings of “Condensor” to “Condenser.”

2 “e c’’ he ‘Ic ic o’
path.

94
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Byron Station
ODCM Revision 12 Change Summary Matrix

Administrative Changes Determination A

Technical Changes (We Water Location) Determination B

Technical Changes (Dose Factors) — Determination C

Changed legend key F from “Refueling” to Refueling
Operation.”

Added “All flow units in scfm” to figure notes

22. 63 of 188 63 of 188 A Changed Waste Water Treatment discharge flow path
Figure 2- Figure 2-2 description from ‘9o Unit 2 Circulating Water” to ‘To Circulating

2 Water.”

23. 64 of 188 64 of 188 A Added title box to Figure 2.3 Liquid Release Flow Path.

24. 70 of 188 70 of 188 A Changed section numberfrom 3.4.1.1 to 3.4.1.2 and section 0
Section Section reference to section 3.5.
3.4.1.1 3.4.1.2

25. 70 of 188 70 of 188 A Changed section number from 3.4.1.2 to 3.4.1.3.
Section Section
3.4.1.2 3.4.1.3

26. 71 of 188 71 of 188 A Changed reference for Dw, Potable Water Dilution Factor, from
Section Section “See section 0” to “See section 3.5.”

__ 32.i32i1
27. 71 of 188 71 of 188 C Modified note for potable water ingestion conversion factor

Equation Equation reference to NUREG 4013 to include Sr-90 in addition to H-3.
(3-5) (3-5)

28. 74 of 188 74 of 188 C Added site specific potable water dose factors for the adult age
Table 3-1 Table 3-1 group for: Nb-97, Sb-I 24, Sb-125, Sb-126.

29. 76 of 188 76 of 188 C Added site specific potable water dose factors for the teen age
Table 3-2 Table 32 group for: Nb-97, Sb-124, Sb-I 25, Sb-I 26.

30. 78 of 188 78 of 188 C Added site specific potable water dose factors for the child ape
Table 3-3 Table 3-3 group for: Nb-97, Sb-i 24, Sb-125, Sb-126.

31. 80 of 188 80 of 188 C Added site specific potable water dose factors for the infant

[_Table
3-4 1 Table 3-4 age group for: Nb-97, Sb-124, Sb-125, Sb-126.

32.’ 82 of 188 74 of 188 A Un-bolded iines around “Nuclide” column.
r035 ab35

33. 82 of 188 82 of 188 C Added site specific fish ingestion dose factors for the adult age
Table 3-5 Table 3-5 group for: Nb-97, Sb-124, Sb-125, Sb-126.

34. 1 84 of 188 84 of 188 C Added site specific fish ingestion dose factors for the teen ageI Table 3-6 Table 36 group for: Nb-97, Sb-124, Sb-I25, Sb-I 26.

35. 86 of 188 86 of 188 C Added site specific fish ingestion dose factors for the child age
Table 3-7 Table 3-7 group for: Nb-97. Sb-I 24, Sb-I 25, Sb-12$.
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Byron Station
00CM Revision 12 Change Summary Matrix

Adminstrati.ve Changes Determination A

Techncai Changes (We Water Location) Determination B

Technical Changes (Dose Factors) Determination C

36. 92 of 188 92 of 188 A Changed QDCM Part I references to Part 1.
Section Section

4.1.5.1 & 4.1.5.1 &
4.2.1.1.1 4.2.1.1.1

3T 94of 188 94 of 188 A T Changed ODCM Part Ii reference to Part 2 and Part I reference
Section Section to Part 1

4.2.1.1.3 4.2.1.1.3
& &

4.2.1.2.1 4.2.1.21

38. 94 of 188 94 of 188 A tChanged M unhs from “(m rad/yr)/(cC i/rn3y to
Section Section “(mrad/yr)(.iCi/m3)”

4.2.1.1.3 4.2.11.3

39. 95 of 188 95 of 188 A Changed ODCM Part H reference to Part 2.
Section Section

4.2.12.5 4.2.1.2.5

40. 95 of 188 95 of 188 A Changed ODCM Part I reference to Part 1.
j Section Section

4.2.1.3.1 4.2.1.3.1

41 96 of 188 96 of 188 A Changed ODCM Part! reference to Part 1,
Section Section

, 4.2,1.3.5 4.2,1.3.5

42. 97of 188. 97of 188 A Changed0DCMPartireferencetoParti.
Section Section

4.2.2.1.3 4.2.2.1.3

43. 98 of 188 98 of 188 A Moved definition of Reiative Concentration Factor to align with
Section Section the terms.

4.2.2.2.2 4.2.2.2.2

44. 99 of 188 99 of 188 A Changed ODCM Part! reference to Part 1,
ectton Section

. 4.2.2.2.4 4.2.2.2.4

45. of 100 of 188 A Changed ODCM Part H reference to Part 2.
188 Section

Section 4.2.2.3.3
23

46. 101 of 101 of 188 A Changed ODCM Part H reference to Part 2.
1 188 Section

Section 4.2.3.2
4.2.3.2

47. 103 of 103 of 188 A Charged CDCM Part H reference to Part 2.
188 Section

Section 4.2.3.8
4.2.3.8

5 at B
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Byron Station
ODCM Revision 12 Change Summary Matrix

Administrative Changes Determination A

Technical Changes (Well Vvater Location) — Determination B

Technical Changes (Dose Factors) — Determination C

j 48. 104 of) 104 of 188 1 A Changed ODCM Part H reference to Part 2.
188 Section

Section 4.2.31.1
42.31.1_j

——______

49. 105 of 1 105 of 188 C Modified note for inhalation dose conversion factor reference to
188 Equation NUREG 4013 to include Sr-90 in addition to H-3.

Equation (4-10)
(4-10)

50. 106 of 106 of 188 A Changed ODCM Part II reference to Part 2.
188 Section

Section 4.2.3.3.2
4.2.3.3.2

51. 106 of 106 of 188 C Modified note for vegetation ingestion dose conversion factor
188 Equation reference to NUREG 4013 to include Sr-90 in addition to H-3.

Equation 1 (4-11)
(4-11)

52. 109 of 109 of 188 A Changed ODCM Part 11 references to Part 2.
188 Section

Section 4.2.3.4.1
4.2.3.41 1

53. 112 of 112 of 188 A Changed ODCM Part It reference to PartZ
188 Section

Section 4.2.3.5.1
4.2.3.5.1

-.- —---- --—- —.- -

54. 113 of 113 of 188 A Added the following definition for K”’:
; 188 Section Conversion Constant (1 E3 gm per Kg)fgrn/Kgi

Section 4 .2.3.5.2
4.2.-352

55. 114 of 1 114 of 188 A Changed reference in table note from Section 0 to Section
188 Table4-1 42.3

56. 120 of 120 of 188 C Changed all Co-60 ground plane dose factors from 2,45E÷10
188 Table4-7 to2.15E+i0

Table 4-7

57. 122 of 122 of 188 C Changed Ru/Rh-106 element to Ru-i 06, whole body dose
188 Table 4-8 factor from 5.76E-093to1,50E-09, and reference from 6,99 to

Table 4-8 6.

58 22 c 1220! 188 A Correo ed eleme Cc 109 tvoo o Cd 39
I —

i iab4-b I
Tabie4-8 1
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Byron Statfon
ODCM Revision 12 Change Summary Matrix

Administrative Changes Determination A

Technical Changes (Well Water Location) — Determination B

Technical Changes (Dose Factors) — Determination C

59. 123 of 123 of 188 C Changed Te-l-132 &ement to Te-132 and whole body dose
188 Table 48 factor from 3.40E-09° to I 70E-08.

Table 4-8

t I
Added 1-132 element with whole body dose factor 1 .70E-9, and

reference
6.

Changed Cs-137/Ba-137m element to Cs-I 37 with whole body
1 dose factor 7.1 7E-094and reference 99.

60. 123 of 123 of 188 A Corrected element Nc-147 and Nc-149 typos to Nd-147 and
188 Table 4-8 Nd149

Table 4-8

61. 123 of 123of 188 C Removed Footnote3
188 Table 4-8

Table 4-8

62. 123of 123of 188 C Changed Footnote4from
188 Table 4-8 “Value is the sum of Cs-137(4.20E-09) and Ba-I 37m (7.17E-

Table 4-8 09). The values are from references 6 and 99. respectively.”

1to
“Cs-i37 value is from daughter product Ba-I 37m (7.17E-09)

I because ground plane dose from Cs-I37 is due to gamma
radiation emitted by Ba1 37m, This value is from reference

I—I—-——
[ 63, 124of 124of 188 C Removed Footnotes

188 Table4-8
Table 4-8

64. 155 of 155 of 188 C Reduced all Ni-63 Adult Grass-Cow-Meat Dose factors by a
188 Table factor of 10.

Table 4- 24
24

65 7of 7oM88’C Reduced all Ni 63 Teen Grass Cow Meal Dose facrors bye
188 Table 4 factor of 10.

Table 4- 25
25 I

66. 159 of 159 of 188 C Reduced all Ni-63 Child Grass-Cow-Meat Dose factors by a
188 Table factor of 10.

Table 4- 26
26

07 167 of I 167 of 188 Chargcd CDCM Pa’’ ‘e4ererce o Pr I
1 188 Section 1

Section 5533

rao 7 cf 8
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yror8 Station
ODCM Revision 12 Change Summary Matrix

Administrative Crangas Determination A

Technica Changes (Well Water LocaDon) Determinallon B

Technical Changes (Dose Factors) Determination C

_____

68. 175 of 175 of 188 B Replaced BY-36, Blanchard Well with BY-38, Storz Well
188 Table 6-1

Table 6-1

69. 184 of 184 of 188 B Replaced BY-36 with BY-38:
188 Table 6-2 Latitude 42.08259

Table 62 Longitude -89.32021

Distance 323 km, 2.00 ml

Direction 286 deg

SectorP

Compass Dir WNW
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yron Station
ODCM Revision 12 Change Determination

CYAA17031 00

Staton: Bvon

_________
_______

______

ODCM Revision No: 2

______

Determination ldenter:AAdministrativeChafl2es

Does the 00CM change maintain the level of radioactive effluent control required by
__No

IOCFR2OI3OI?

Explain:

This ODCM change will maintain the radioactive effluent control required by 1OCFR2O 1301,
Dose Limits for Individual Members of the Public, which is to ensure total effective dose
equivalent to individual members of the public from licensed operation does not exceed
Oirem.

Determination A changes are administrative in nature. The changes include changing
definitions to align with definitions in the TRM, adding a title box to a figure, correcting
section references, changing the part number roman numeral references to standard, un
bolding lines around a data column, changing a RECS reference to RE to be consistent with
the TRM nomenclature, improvements to figures, notes, and legends, clarifying locations on
a map, adding definitions to terms, correcting section numbers, correcting misspellings,
correcting typos, and other format changes.

None of these administrative changes affect the radioactive effluent control required by
1OCFR2OI 301.

2. Does the 00CM change maintain the level of radioactive effluent control required by
x’ __NO

100FR201302?

Explain:

This 00CM change will maintain the level of control required in IOCFR2O. The requirement
of IOCFR2O.1 302 is to provide surveys of radiation levels in unrestricted and controlled
areas and radioactive materials in effluents released to unrestricted and controlled areas to
demonstrate compliance with the dose limits for individual members of the public in
1OCFR2Oi 301

Determmaton P chges a e adm nstratwe n naru a The changes mcldde cnangn g
definitions to align with definitions in the TAM, adding a title box to a figure, correcting
section references, changing the part number roman numeral references to standard, un
bo!ding lines around a data column, changing a RECS reference to RE to be consistent with
the TAM nomenclature. rnprovements to figures, notes, and legends, clarifying locations on
a map, adding definitions to terms, correcting section numbers, correcting misspellings,
correcting typos, and other format changes.

None of these administrative changes affect the radioactive effluent control required by
IOCFR2O1302.
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Byron Stator
ODCM Revon 12 Change Oetermration

CYAA1 7O31 00

Stator: Biron

___________

ODOM Revision No: 12 Deterrninaton dentifier: A — AdminIstrarve Chanoes

. xYes Noa Does the ODCM change maintain the Iev& ofradioactve effluent control required by
4OCFR19O and 1OCFR72.104?

Exp’ain:

TNs ODCM change will not reduce the control required by 4OCFRI9O. The contro’s
required by 4OCFRI9O and 10CFR72104 include ilmiting the annua’ dose equivalent of any
member of the public to tess than 25 mrem who’e body, 75 mrem thyroid, and 25 mrem to
any organ as the resuft of actMtes from the uranium fuel cycle, inc’uding direct radiation
from SF$i,

Determination A changes are administrative in nature. The changes include changing
definitions to align with definitions in the TRM, adding a tiUe box to a figure, correcting
section references, changing the part number roman numeral references to standard, un
bolding lines around a data column, changing a RECS reference to RE to be consistent with
the TRM nomenclature, improvements to figures, notes, and legends, clarifying locations on
a map, adding definitions to terms, correcting section numbers, correcting misspellings,
correcting typos, and other format changes.

None of these changes affect the ability to maintain radioactive effluent and direct radiation
controls requiredy40CFR190 and 100FR72104.

XV8S No4. Does the 00CM change maintain the level of radioactive effluent control required by
1 0CFR5036a?

Explain:

This 00CM change does not affect the level of control previously established in the 00CM
required by IOCFR5O.36& The basic requirement of 1OCFA5O.36a is to keep releases and
the resultant dose to the public as low as reasonably achievable (ALARA). This ODCM
change will not reduce the station’s ability to keep releases of radioactive materials to
unrestricted areas as low as reasonably achievable, as required by 10CFR5036a.

Determination A changes are admimstrative in nature. The changes include changing
definitions to align with definitions in the TAM, adding a title box to a figure, correcting
section references, changing the part number roman numeral references to standard, Un
bolding lines around a data column, changing a RECS reference to RE to be consistent with
the TAM nomenclature, improvements to figures, notes, and legends, clarifying locations on
a map, adding definitions to terms, correcting section numbers, correcting misspelhngs,
correcting typos, and other format changes.

None of these administrative changes affect the radioactive effluent control required by
0CFR5O.36a.

_____

___

5. Does the 00CM change maintain the level of radioactive effluent control required by
—

IOCFR5O Appendix i?

Explain:

OCFR5O Appendix i states that liquid effluents from each reactor each year shall not
expose any individual to more than 3 mrem to the total body or 10 mrem to any critical
organ. Gaseous releases of particulates and lodines with half-lives >8 days shall not
expose any individual organ to more than 15 mrem/year. Noble gases shall not expose any
individual total body to more than 500 rnremfyear, skin to more than 3000 mrem!year,
gamma dose to 10 mrad/year, and beta dose to 20 mrad/year.

Determination A changes are administrative in nature. The changes include changing
defin tions a a gr w h devnrons n be TAM addmg a title box to a fiaie orrect nq
section references, changing the part number roman numeral references to standard, Un
boiding lines around a data column, changing a RECS reference to RE to be consistent with
the TAM nomenclature, improvements to figures, notes, and legends, clarifying locations on

mp dd ng enue to ens r rent no see r’ ur1rb ‘or & t”ç m-pi’trs
ccrectinq typos, and other format changes.
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Station; Byron

Byron Station
00CM Revision 12 Change Determination

CYAA1 704100

00CM Revision No; 12 Determination identifier; A Administrative Chances

None of these administrative changes affect the radioactive effluent control required by
1OCFR5O Appendix I.

. . .. No6. Does the 00CM change maintain the accuracy or reliability of effluent, dose, or setpoint —

calculations?

Explain;

The accuracy and reliability of effluent, dose, and setpoint calculations will not be affected by
this 00CM change. Effluent and setpoint calculations will continue to be performed using
the established 00CM methodology.

Determination A changes are administrative in nature. The changes include changing
definitions to align with definitions in the TRM, adding a title box to a figure, correcting
section references, changing the part number roman numeral references to standard, un-
bolding lines around a data column, changing a RECS reference to RE to be consistent with
the TRM nomenclature, improvements to figures, notes, and legends, clarifying locations on

f a map, adding definitions to terms, correcting section numbers, correcting misspellings,
correcting typos, and other format changes.

None of these administrative changes affect the accuracy or reliability of effluent, dose, or
ncalcytion!__ --

. .. . . . xYes No
i. Does the 00CM change maintain the accuracy of radioactive effluent control required by — — —

the SAR?

Explain;
This 00CM change will maintain the accuracy of the radioactive effluent control required
by the Byron/Braidwood UFSAR. The B/B UFSAR Table 1 1.5-6, Radiological Analysis
Summary of Gaseous Effluent Samples, includes typical sampling frequency, type of
analysis, sensitivity, and purpose for effluent radiation monitors. No UFSAR described
effluent samples or monitors are affected by this change.

Determination A changes are administrative in nature. The changes include changing
definitions to align with definitions in the TRM, adding a title box to a figure, correcting
section references, changing the part number roman numeral references to standard, on
bolding lines arouno a data column changing a RECS refe encc to RE to be coisistert with
the TRM nomenclature, improvements to figures, notes, and legends, clarifying locations on
a map, adding definitions to terms, correcting section numbers, correcting misspellings,
correcting typos, and other format changes.

None of these adminisrraave changes affect the acourac, I radioactive effluent control
cuired by the..
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Station: Byron

Byron Stadon
00CM Revision 12 Change Determination

CYAA17O31 00

C)DCM Revstcn No: 12 Determinatbn Identifier: B — Well Water Location

-
. .

T , , Yes No’I . Does the 00CM change marntain the level of radioactive effluent control required by
10CFR201301?

Explain:

This 00CM change will maintain the radioactive effluent control required by
1OCFIR2O.1301 , Dose Limits for Individual Members of the Public, which is to onsure total
effective dose equivalent to individual members of the public from licensed operation does
not exceed 01 rem.

REMP well water sample location BY36 (Blanchard) resident was unresponsive and was
replaced by a nearby location BY-38 (Storz).

This ODCM change does not affect any radioactive effluent control required by
100FR2O.1301.

2. Does the 00CM change maintain the level of radioactive effluent control required by
No

IOCFR2O.1302?

Explain:

This 00CM change will maintain the level of control required in IOCFR2O. The
requirement of 100FR2O.1302 is to provide ‘surveys of radiation levels in unrestricted and
controlled areas and radioactive materials in effluents released to unrestricted and
controlled areas to demonstrate compliance with the dose limits for individual members of
the public in 1OCFR2O.1301.”

REMP well water sample location BY36 (Blanchard) resident was unresponsive and was
replaced by a nearby location BY38 (Storz). Byron TRM Table T3.i2.a1 requires three
well water sources when tapped for drinking or irrigation purposes in areas where the
hydraulic gradient or recharge properties are suitable for contamination if likely to be
affected by plant effluents.

The rep{acement of this well water sample rrainrains six weii water sample locations and
does

x No3. Does the 00CM change maintain the levei of radioactive effluent control required by — ‘

400FR19O and IOCFR72.i04?

Explain:

This 00CM ci. ange wiil not reduce the control required by 400FR19O. The controls
required by 400FRI9O and 1OCFR72.’i04 include limiting the annual dose equivalent of

‘ any member of the public to less than 25 mrem whole body, 75 mrem thyroid, and 25 mreni
to any organ as the result of activities from the uranium fuel cycle, including direct radiation
from ISFS!.

REMP well water sample location BY36 (Blanchard) resident was unresponsive and was
replaced by a nearby location BY38 (Storz).

This 00CM revision does not affect radioactive effluent or direct radiation controls and
therefore maintains the levei of radioactive effluent control required by 4OCFR190 and
1OCFR_72,104,

. ... . . . xYesi No4. Does the 0DCM change maintain the ievei of radioactive effluent control required by —

10CFR50.36a

Explain:

The basic requIrement of 1005A50.36a s to keep releases and the res,uttant dose to the;
public as low as reasonabiy achievable (ALARA).

REMP well water sample location BY36 (Blanchard) resident was unresponsive and was
raedbjanearoy ocatanBY38’Stoj ——
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Station: Byron

Byron Station
ODCM Revision 12 Change Determination

CYAA1 704100

00CM Revision No: 12 Eatermination identifier: B We Water Location.

This ODCM revision does not reduce the station’s abWty to keep releases of radactive
materials to unrestricted areas as low as reasonably achievable, and therefore does not

[__ affect the level of control previously established in the ODCM req Rd byIOCFR5O.36a,

5. Does the ODCM change maintain the level of radioactive effluent control required
1OCFR5O Appendix I?

Explain:
IOCFR5O Appendix I states that liquid effluents from each reactor each year shall not

‘ expose any individual to more than 3 mrem to the total body or 10 mrem to any critical
organ. Gaseous releases of particulates and iodines with halflives >8 days shall not
expose any individual organ to more than 15 mrem/year. Noble gases shall not expose any
individual total body to more than 500 mrem/year, skin to more than 3000 rnrem/year,
gamma dose to 10 mrad/year, and beta dose to 20 mradJyear.

REMP well water sample location BY36 (Blanchard) resident was unresponsive and was
replaced by a nearby location BY38 (Storz).

This 00CM revision does not affect the amount of liquid and gaseous effluent releases
required to maintain the level of radioactive effluent control required by 1OCFR5O Appendix

, , x Yes No6. Does the ODCM change maintain the accuracy or re ability of effluent, dose, or setpoint *

{ calculations?

Explain:

REMP well water sample location BY36 (Bianchard) resident was unresponsive and was
replaced by a nearby location BY48 (Storz).

The accuracy and reliablity of effluent. dose, and setpoint calculations will not be affected
this0DCMchano

7. Does the 00CM change maintain the accuracy of radioactive effluent control required
‘re

the SAR?

Explain:

This ODCM change will maintain the accuracy of the radioactive effluent control required by
the Byron/Braidwood UFSAR. The B/B UFSAR Section 11.2 describes liquid radwaste
management systems and concentrations and doses expected from liquid releases. The
B/B UFSAR Section 11.5 describes process and effluent radiological monitoring and

sampling
systems.

REMP well water sample location BY46 (Bianchard) resident was unresponsive and was
replaced by a nearby location BY38 (Storz).

The replacement of a REMP well water location does not affect the ability to maintain the
accuracy of radioactive effluent control reqiired y the BAR.
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Byron Statk
00CM Rv&oi 12 Change Deterrnfratior

CYAA17O31 00

00CM Revi&on No 12 Deterrnnation dentfier: C Dose Factors

. ,‘ xYes No
I Does the ODOM change mairitan the level of radioactive effluent control requirec oy

1OCFR2O1301?
Explain:

This ODCM change will maintain the radioactive effluent control required by
1OCFR2OI3O1, Dose Limits for Individual Members ofthe Public, which is to ensure total
effective dose equivalent to individual members of the public from licensed operation does
not exceed 01 rem.

Items 274951

The potable waters inhalation, and vegetation ingestion dose conversion factors for H3 and
Sr9O are taken from NUREG 4013 as opposed to Regu!atorj Guide I 109. These
changes modify notes in the ODCM to add Sr-90 in this reference in addition to H- The
changes to the notes do not affect dose calculations.

Items 28-j235

Nb-97, Sb-124, Sb-125, & Sb-126 dose factors are not included in Regulatory Guide 1109,
which is the guidance document Byron is committed to utilizing. PG 1.109 does not include
these nuclides, but they are occasionally observed in the site’s liquid effluents, so adding
dose calculations for these nuclides is appropriate. The dose factors are obtained from
NUREG-4013, LADTAP II (Reference 107). A review of liquid effluent release permits
dating back to 2012 was performed. The new dose factors were added to the dose
calculation software (RETDAS) and permits with the highest concentration of these
isotopes were re-run to compare the resulting off-site doses. Because dose from liquid
releases is primarily driven by tritiurn concentration, the resultant doses were unchanged or
<1% higher in all cases. Per PG 1109, only new dose pathways that result in calculated
off-site dose greater thani0% are required to be included in the ODCM.

Since the resultant doses do not result in appreciable increases, the radioactive effluent
control required by IOCFR2O.1301 is maintained.

Item 56

The Co-60 ground plane dose factors for gaseous releases in Table 4-7 were found to
contain a typographical error that was carried over to the dose calculation software
(RETDAS). Using the methodology in equation 4-9 and the Ground Plane Dose
Conversion Factors in Table the Co-60 Ground Plane Dose Factors are calculated to
be 2.15E-10 instead of 2A5E-10, Co-60 is not typically observed in gaseous releases.

Since ground iäfle doses were being caicuiaed using a larger dose factor, the change ;s
in the conservative drection and the radioactive effluent control required by IOCFR2O. 1301
is maintained.

ftsj

The appropriate value for Ru-106 in Table 4-8 comes from PG 1.109 and is 1 .50E-09, This
reflects the value currently in Table 4-7 for Ru-106. This change does not affect dose
calculations since the R values in Table 4-7 have been calculated with the value previously
indicated in Table 4-8. Since Footnote 3 no longer applies as a result of this change, it was
removed.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore the radioactive control required by
IOCFR2O.1301 is maintained.

The Table 4-8 entry for CS-i 37/Ba-i 37m was changed to separate entries for Cs-137 and
Ba-I 37m because separate values are available in PG 1.109 and the separate values are

0 el-u he secae ue Is ec “Tabla - a corb red vsue Thre 4
‘ o Thr’t”c — cr cd d a r tI- . ancx
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Byron Station
ODCM Revision 12 Change Determination

CY-AA-1 70-3100

OOUM Revision No: 12

______

Daterminaton identifle: C — Dose Factors

emitted from Ba-I 37m.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore the ability to provide surveys of radiations
levels and radioactive materials in effluents is maintained.

i93

The Table 4-8 entry for Te-l-132 was changed to separate entries of Te-132 and -132
because separate values are available in RO 1.109 and the separate values are used to
calculate the separate values listed in Table 4-7, a combined value in Table 4-8 is not
required. Since Footnote 5 no longer applies as a result of this change, it was removed.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore the radioactive control required by
1OCFR2O.1301 is maintained.

Items 64-66

The Ni-63 Cow Meat dose conversion factors for gaseous releases in Tables 4-24, 4-25,
and 4-26 were reduced by a factor of 10 because they were off by a factor of 10 high.
Using the Ni63 dose conversion factors from RGI.109, the results were a factor of 10
lower than the values listed in the ODCM and the values used in the dose calculation
software (RETDAS). Ni-63 is not typically observed in gaseous releases.

Since cow meat doses were being calculated using a larger dose factor, the change is in
the conservative direction and the radioactive effluent control required by 1OCFR2O. 1301 is
maintained.
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xYesiNo
2. Does the ODCM change maintain the level of radioactive effluent control required by

4 1OCFR2013O2?

Explain:

This ODCM change will maintain the level of control required in 1OCFR2O. The
requirement of 1OCFR2O1302 is to provide “surveys of radiation levels in unrestricted and
controlled areas and radioactive materials in effluents released to unrestricted and
controlled areas to demonstrate compliance with the dose limits for individual members of
the public in IOCFR2O1301Y

ltems4j

The potable water, inhalation, and vegetation ingestion dose conversion factor-s for H3 and
Sn90 are taken from NUREG 4013 as opposed to Regulatory Guide 1109. These
changes modify notes in the ODCM to add Sr-90 in this reference in addition to H-3. The
changes to the notes do not affect the ability to provide surveys of radiation levels and
radioactive materials in effluents.

Items 28-31.33-35

Nb-97, Sb-124, Sb-i 25, & Sb-i 26 dose factors are not included in Regulatory Guide 1109,
which is the guidance document Byron is committed to utilizing. PG 1109 does not include
these nuclides, but they are occasionally observed in the site’s liquid effluents, so adding
dose calculations for these nuclides is appropriate. The dose factors are obtained from
NUREG-4013, LAOTAP Il (Reference 107). A review of liquid effluent release permits
dating back to 2012 was performed. The new dose factors were added to the dose
calculation software (RETDAS) and permits with the highest concentration of these
isotopes were re-run to compare the resulting off-site doses. Because dose from liquid
releases is primarily driven by tritium concentration, the resultant doses were unchanged or
<i % higher in all cases. Per RG 1109, only new dose pathways that result in calculated
off-site dose greater thanio% are required to be included in the ODCM.

Since the resultant doses do not result in appreciable increases, the changes do not affect
the ability to provide surveys of radiation levels and radioactive materials in effluents.

item 56

The Ground Plane Dose Factors for Co-60 in Table 4-7 were found to contain a
typographical error that was carried over to the dose calculation software (RETDAS), Using
the methodoiogy in equation 4-9 and the Ground Plane Dose Conversion Factors in Table
4-8. the Co-GO Ground Plane Dose Factors are calculated to be 2.155-10 instead of 2.452-
10.

Since ground plane doses were being calculated using a larger dose factor, the change is
in the conservative direction and does not affect the ability to provide surveys of radiation
levels and radioactive materials in effluents.

57 61

The appropriate value for Ru-106 in Table 4-8 comes from PG 1.109 and is 1.505-09. This
reflects the value currently in Table 4-7 for Ru-106. This change does not affect dose
calculations since the R1 values in Table 4-7 have been calculated with the value previously
indicated in Table 4-8. Since Footnote 3 no longer applies as a result of this change, it was
removed.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated, Therefore the ability to provide surveys of radiations
levels and radioactive materials in effluents is maintained.

The Tabie -4-8 entry for Cs-137/Ba--137m was changed to separate entries for Cs-137 and
CaLD7m. :se cepa %ev-u0_,-ar’anahl-w_RO u° sod de paae;iu--wc

Nec S cef P0
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used to calculate the separate values sted in Table 4-7, a combined value in Table 4-8 is
not required. Footnote 4 was modified to indicate the Cs-137 value is from radiation
emitted from Ba-137m,

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore the ability to provide surveys of radiations
levels and radioactive materials in effluents is maintained.

Items 593

The Table 4-8 entry for Te-132 was changed to separate entries of Te-132 and 1-132
because separate values are available in PG 1.109 and the separate values are used to
calculate the separate values listed in Table 4-7, a combined value in Table 4-8 is not
required. Since Footnote 5 no longer applies as a result of this change, it was removed.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore the ability to provide surveys of radiations
levels and radioactive materials in effluents is maintained.

Items 64-66

The Ni-63 dose conversion factors in Cow Meat Tables 4-24, 4-25, and 4-26 were reduced
by a factor of 10 because they were off by a factor of 10 high. Using the Ni-63 dose
conversion factors from RG1 .109, the results were a factor of 10 lower than the values
listed in the 00CM and the values used in the dose calculation software (RETDAS).

Since cow meat doses were being calculated using a larger dose factor, the change is in
the conservative direction and the ability to provide surveys of radiations iCVClS and
radioactive materials in effluents is maintained,
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Noa Does the 00CM change maintain the level of radioactive effluent control requred by

4OCFR19O and 1OCFR72.104?

Explain:

This ODCM change will not reduce the control required by 4OCFRI 90. The controls
required by 40CFR190 and 10CFR72104 include limiting the annual dose equivalent of
any member ofthe public to less than 25 mrem whole body, 75 mrem thyroid, and 26 mrem
to any organ as the result of activities from the uranium fuel cycle, including direction
radiation from ISFSI.

Items 27,49,51

The potable water, inhalation, and vegetation ingestion dose conversion factors for H-3 and
Sr-90 are taken from NUREG 4013 as opposed to Regulatory Guide t109. These
changes modify notes in the ODCM to add Sr 90 in this reference n addition to H 3 The
changes to the notes do not affect the ability to maintain the radioactive effluent or direct
radiation controls required by 4OCFR19O and 10CFR72104.

Items 28-313335

Nb97, Sb-124, Sbi25, & Sb-126 dose factors are not included in Regulatory Guide 1109,
which is the guidance document Byron is committed to utilizing. AG 1 109 does not include
these nuclides, but they are occasionally observed in the site’s liquid effluents, so adding
dose calculations for these nuclides is appropriate. The dose factors are obtained from
NUREG-4013, LADTAP 1 (Reference 107). A review of liquid effluent release permits
dating back to 2012 was performed. The new dose factors were added to the dose
calculation software (RETDAS) and permits with the highest concentration of these
isotopes were re-run to compare the resulting off-site doses. Because dose from liquid
releases is primarily driven by tritium concentration, the resultant doses were unchanged or
<1% higher in all cases. Per RO 1109, only new dose pathways that result in calculated
off-site dose greater thani0% are required to be included in the ODCM,

Since the resultant doses do not result in appreciable increases, the changes do not affect
the ability to maintain the radioactive effluent or direct radiation controls required by
4OCFRI9O and 10CFR72104.

Item 56

The Ground Plane Dose Factors for Co-60 in Table 4-7 were found to contain a
typograpt’ ca er or that was carned over ‘o ‘e dose cacd’at or soft ‘are (RETDS L1a rg
the rnehodoog n e’uauo1

- 9 and The G ound Plare Dose Con eraon FacLors r ‘abie
4-8, the Co-60 Ground Plane Dose Factors are calculated to be 2ISE-10 instead of 2.46E-
I 0

Since ground plane doses were being calculated using a larger dose factor, the change is
in the conservative direction and does not affect the ability to maintain the radioactive
effluent or direction radiation controls required by 4OCFRI9O and 10CFR72104.

terns bI,bl

The appropnate value for Ru 106 in rab’r’ 4 8 comes from RG 1109 and is 1 50E 09 This
reflects the value currently in Table 4 7 for Ru 106 This change does not affect ciose
calculations since the P values in Table 4 7 have been ralculated with the value oreviously
indicated in Table 4-8. Since Footnote 3 no longer applies as a result of this change, it was
removed.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated Therefore the radioactive effluent or direct radiation
controls required by 400FRI9O and IOCFR72.104 are maintained.

JT.ol- 8s o cc’ oa o a, O 3 i’
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Ba-i 37m because separate values are available in RG 1109 and the separate values are
used to calculate the separate values listed in Table 4-7, a combined value in Table 4-8 is
not required. Footnote 4 was modified to indicate the Cs-I 37 value is from radiation
emitted from Ba-i 37m.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore the radioactive effluent or direct radiation
controls required by 4OCFR 190 and 1OCFR72.104 are maintained.

Items 59,63

The Table 4-8 entry for Te-l-132 was changed to separate entries of Te-132 and 1-132
because separate values are available in RG 1.109 and the separate values are used to
calculate the separate values listed in Table 4-7, a combined value in Table 4-8 is not
required. Since Footnote 5 no longer applies as a result of this change, it was removed.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore the radioactive effluent or direct radiation
controls required by 4OCFR 190 and 1OCFR72.104 are maintained.

items 64-66

The Ni-63 dose conversion factors in Cow Meat Tables 4-24, 4-25, and 4-26 were reduced
by a factor of 10 because they were off by a factor of 10 high. Using the Ni-63 dose
conversion factors from AOl .109, the results were a factor of 10 lower than the values
listed in the 00CM and the values used in the dose calculation software (RETOAS).

Since cow meat doses were being calculated using a larger dose factor, the change is in
the conservative direction and does not affect the ability to maintain the radioactive effluent
or dect radiation controls reqiredby 4OCFR 190 and 1OCFR 72.104.
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4 Does the ODCM change maintain the Ievei of radioactive effluent control required by
‘es _No

I OCFR5O36a?

Expian:

This ODCM change does not affect the level of contro’ previously established in the QDCM
required by 1OCFR5O.36a. The basic requfrement of 10CFR5036a is to keep releases and
the resultant dose to the pubIc as low as reasonably achievable (ALARA). This ODCM
change will not reduce the statons ability to keep releases of radioactive materials to
unrestricted areas as iow as reasonably achievable, as required by 10CFR5036a.

Items 27,49,51

The potable water, inhalation, and vegetation ingeston dose conversion factors for H4 and
Sr90 are taken from NUREG 4013 as opposed to Regulatory Guide 1 109. These
changes modify notes in the ODCM to add Sr-90 in this reference in addition to H4. The
changes to the notes do not affect the ability to maintain dose to the public ALARA.

g28133-35

Nb-97, Sb-124, Sb-i 25, & Sb-i 26 dose factors are not included in Regulatory Guide 1 109,
which is the guidance document Byron is committed to utilizing. RG 1109 does not include
these nuclides, but they are occasionally observed in the site’s liquid effluents, so adding
dose calculations for these nuclides is appropriate. The dose factors are obtained from
NUREG-4013, LADTAP II (Reference 107). A review of liquid effluent release permits
dating back to 2012 was performed. The new dose factors were added to the dose
calculation software (RETDAS) and permits with the highest concentration of these
isotopes were re-run to compare the resulting off-site doses. Because dose from liquid
releases is primarily driven by tritium concentration, the resultant doses were unchanged or
<1% higher in all cases. Per PG 1109, only new dose pathways that result in calculated
off-site dose greater thanl0% are required to be included in the ODCM.

Since the resultant doses do not result in appreciable increases, the changes do not affect
the ability to maintain dose to the public ALARA.

item 56

The Ground Plane Dose Factors tor Co-60 in Table 4-7 were found to contain a
typographical error that was carried over to the dose calculation software (RETDAS). Using
the methodology in equation 4-9 and the Ground Piane Dose Conversion Factors in Table
4-8, the Co-60 Ground Plane Dose Factors are calculated to be 215E0 instead of 2.45E-

Since ground plane doses were being calculated using a larger dose factor, the change is
in the conservative direction and does not affect the ability to maintain dose to the public
ALARA.

Items 57,61

The appropriate value for Ru-106 in Table 4-8 comes from PG 1109 and is 1 .50E-09, This
reflects the value currently in Table 4-7 for Ru-106. This change does not affect dose
calculation.s since the R, values in Table 4-7 have been calculated with the value previously
indicated in Table 4-8. Since Footnote 3 no longer applies as a result of this change, it was
removed.

This is only a change to the way the nuclides are presented in a specific table and does not
cnanqe LhC way doses are calculated Therefore dose to the public s main.ained ALARA

ema 59,62

The Table 4-S entry for Cs-137/Ba-i 37m was changed to separate entries for Cs-i 37 and
Ba-i 37m because separate values are available in PG 1.109 and the separate values are
..sed roaLia ethaca a ae isac r Tbe a(.o-Pb’a iaite r loe a
not recuirert. Footnme 4 was modified to indicate the Cs. 137 value a from radiation

Faei2ofI9
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emitted from Ba-i 37m.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore dose to the public is maintained ALARA.

Items 59,63

The Table 4-8 entry for Te-l-132 was changed to separate entries of Ta-I 32 and 1-132
because separate values are available in HG 1109 and the separate values are used to
calculate the separate values listed in Table 4-7, a combined value in Table 4-8 is not
required. Since Footnote 5 no longer applies as a result of this change, it was removed,

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated, Therefore dose to the public is maintained ALARA.

Items 64-66

The Ni-63 dose conversion factors in Cow Meat Tables 4-24, 4-25, and 4-26 were reduced
by a factor of 10 because they were off by a factor of 10 high. Using the Ni-63 dose
conversion factors from RG1 .109, the results were a factor of 10 lower than the values
listed in the ODCM and the values used in the dose calculation software (RETDAS).

Since cow meat doses were being calculated using a larger dose factor, the change is in
the conservative direction and dose to the public is maintained ALARA.
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5 Does the ODCM change maintain the Ieve of radioactive effluent contro’ required by
X_Yes No

1 OCFR5O Appendix ?

Exp’ain:

1 OCFR5O Appendix I states that liquid effluents from each reactor each year shall not
expose any individuat to more than 3 mrem to the tota’ body or 1 0 mrem to any critica’
organ. Gaseous releases of particuates and iodines with haIf-tives >8 days shall not
expose any individual organ to more than 15 mrem/year. Noble gases shall not expose any
individual total body to more than 500 mrem/year, skin to more than 3000 mrem/year,
gamma dose to 1 0 mrad/year, and beta dose to 20 mrad/year.

Items51

The potable water, inhalation, and vegetation ingestion dose conversion factors for H-3 and
Sr-90 are taken from NUREG 4013 as opposed to Regulatory Guide 1.109. These
changes modify notes in the ODCM to add Sr-90 in this reference in addition to H-3. The
changes to the notes do not affect the ability to meet the Appendix I requirements.

Items 28-31,33-35

Nb-97, Sb-124, Sb-i 25, & Sb-126 dose factors are not included in Regulatory Guide 1.109,
which is the guidance document Byron is committed to utilIzing. AG 1.109 does not include
these nuclides, but they are occasionally observed in the site’s liquid effluents, so adding
dose calculations for these nuclides is appropriate. The dose factors are obtained from
NUREG-4013, LADTAP II (Reference 107). A review of liquid effluent release permits
dating back to 2012 was performed. The new dose factors were added to the dose
calculation software (RETDAS) and permits with the highest concentration of these
isotopes were re-run to compare the resulting off-site doses. Because dose from liquid
releases is primarily driven by tritiurn concentration, the resultant doses were unchanged or
<1% higher in all cases. Per AG 1109, only new dose pathways that result in calculated
off-site dose greater than 10% are required to be included in the 00CM.

Since the resultant doses do not result in appreciable increases, the changes do not affect
the ability to meet the Appendix I requirements.

item 56

The Ground Plane Dose Factors for Go-60 in Table 4-7 were found to contain a
typographical error that was carried over to the dose calculation software (RETDAS). Using
the methodology in equation 4-9 and the Ground Plane Dose Conversion Factors n TabIe
4-8, the Co-60 Ground Plane Dose Factors are calculated to be 2.1 SE-i 0 instead at 2.45E-
10,

Since ground plane doses were being calculated using a larger dose factor, the change is
in the conservative direction and does not affect the ability to meet the Appendix I
requirements.

The appropriate value for Ru-1 06 in Table 4-8 comes from AG 1.109 and is I .50E-09. This
reflects the value currently in Table 4-7 for Au-lOS. This change does not affect dose
calculations since the A values in Table 4-7 have been calculated with the value previously
indicated in Table 4-8. Since Footnote 3 no longer appIles as a result of this change, it was
removed.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore Appendix I requirements will continue to
he maintained.

items 592

The Table 4-8 entr for Cs-I 37/Ba-I 37m was ohang’ed to aeoa ate entries for Cs-I 37 and
Ba .3 r ithth iC ie o,rac- s arc
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used to calculate the separate values listed in Table 4-7, a combined value in Table 4-8 is
not required. Footnote 4 was modified to indicate the Cs-i 37 value is from radiation
emitted from Ba-i 37m.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore Appendix I requirements will continue to
be maintained.

ffrn93

The Table 4-8 entry for Te-l-i32 was changed to separate entries of Te-1 32 and 1-132
because separate values are available in AG 1.109 and the separate values are used to
calculate the separate values listed in Table 4-7, a combined value in Table 4-8 is not
required. Since Footnote 5 no longer applies as a result of this change, it was removed.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated, Therefore Appendix I requirements will continue to
be maintained.

Items 64-66

The Ni-63 dose conversion factors in Cow Meat Tables 4-24, 4-25, and 4-26 were reduced
by a factor of 10 because they were off by a factor of 10 high. Using the Ni-63 dose
conversion factors from AOl .109, the results were a factor of 10 lower than the values
listed in the ODCM and the values used in the dose calculation software (AETDAS).

Since cow meat doses were being calculated using a larger dose factor, the change is in
the conservative direction and does not affect the ability to meet Appendix I requirements,
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xYes No6 Does the ODCM change maintain the accuracy or reiabiHty of effluent, dose, or setpoint

_

calculations?

Explain:

The accuracy and reliability of effluent and dose calculations will not be reduced. They will
be unaffected or increased as a result of these changes. Setpoint calculations wiB not be
affected.

Items 2749,51

The potable water, inha’ation, and vegetation ingestion dose conversion factors for H3 and
Sr-90 are taken from NUREG 4013 as opposed to Regulatory Guide 1.109. These
changes modify notes in the ODCM to add Sr-90 in this reference in addition to H-3. The
changes to the notes do not reduce the accuracy or reliability of effluent, dose, or setpoint
calculations.

Items 28-3133-35

Nb-97, Sb-i 24, Sb-i 25, & Sb-I 26 dose factors are not included in Regulatory Guide 1.109,
which is the guidance document Byron is committed to utilizing. RG 1109 does not include
these nuclides, but they are occasionally observed in the site’s liquid effluents, so adding
dose calculations for these nuclides is appropriate. The dose factors are obtained from
NUREG-4013, LADTAP II (Reference 107). A review of liquid effluent release permits
dating back to 2012 was performed. The new dose factors were added to the dose
calculation software (RETDAS) and permits with the highest concentration of these
isotopes were re-run to compare the resulting off-site doses. Because dose from liquid
releases is primarily driven by tritium concentration, the resultant doses were unchanged or
<1% higher in all cases. Per RG 1.109, only new dose pathways that result in calculated
off-site dose greater than 10% are required to be included in the 00CM.

The changes do not reduce the accuracy or reliability of effluent, dose, or setpoint
calculations.

item 56

The Ground Plane Dose Factors for Co-$0 in Table 4-7 were found to contain a
typographical error that was carried over to the dose calculation software (RETDAS). Using
the methodology in equation 4-9 and the Ground Plane Dose Conversion Factors in Table
4-8. the Co-60 Ground Plane Dose Factors are calculated to be 21SE-I0 instead of 2.45E-

Since ground plane doses were being calculated using a larger dose factor, the change is
in the conservative direction and does not reduce the accuracy or reliability of effluent,
dose, or setpoint calculations.

items 57,61

The appropriate value for Ru-lOS in Table 4-8 comes from RG 1.109 and is 1.50E-09. This
reflects the value currently in Table 4-7 for Ru-lOS. This change does not affect dose
calculations since the Hi values in Table 4-7 have been calculated wIth the value previously
indicated in Table 4-8. Since Footnote 3 no longer applies as a result of this change, it was
removed.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore the change does not reduce the accuracy
or reliability of effluent, dose, or setpoint calculations.

The Table 4-8 entry for Cs-137/Ba-i 37m was changed to separate entries for Cs-i 37 and
Ba-i 37m because separate values are available in HG 1,109 and the separate values are
used to calculate the separate values isted in Table 4-7. a combined value in Table 4-8 is

i-ioc lCd cO dl IOC Cs 7 a rr ni
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emitted from Ba-i 37rn.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated, Therefore the change does not reduce the accuracy
or reliability of effluent, dose, or setpoint calculations.

llrns

The Table 4-8 entry for Te-l-132 was changed to separate entries of Te-1 32 and 1-132
because separate values are available in RG 1.109 and the separate values are used to
calculate the separate values listed in Table 4-7, a combined value in Table 4-8 is not
required. Since Footnote 5 no longer applies as a result of this change, it was removed.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore the change does not reduce the accuracy
or reliability of effluent, dose, or setpoint calculations.

Items 64-66

The Ni-63 dose conversion factors in Cow Meat Tables 4-24, 4-25, and 4-26 were reduced
by a factor of 10 because they were off by a factor of 10 high. Using the Ni-63 dose
conversion factors from RG1.109, the results were a factor of 10 lower than the values
listed in the ODCM and the values used in the dose calculation software (RETDAS).

Since cow meat doses were being calculated using a larger dose factor, the change is in
the conservative direction and does not reduce the accuracy or reliability of effluent, dose,
or setpoint calculations.
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7. Does the ODCM change maintain the accuracy of radioactive effluent control required by
No

the SAP?

Explain:

This ODCM change will maintain the accuracy of the radioactive effluent control required
by the Byron/Braidwood U FSAP. The B/B UFSAR Section 1 1 2 describes liquid radwaste
management systems and concentrations and doses expected from liquid releases. Since
the ODCM changes do not result in any appreciable changes in effluent concentrations
and doses, the accuracy of radioactive effluent control required by the SAP is not affected.

Items 27!4951

The potable water, inhalation, and vegetation ingestion dose conversion factors for H3 and
Sr-90 are taken from NUREG 4013 as opposed to Regulatory Guide 1109. These
changes modify notes in the ODCM to add Sr-90 in this reference in addition to H-3. The
changes to the notes do not affect the accuracy of radioactive effluent control required by
the SAR.

Items 28L33-35

Nb-97, Sb-124, Sb-I 25, & Sb-l 26 dose factors are not included in Regulatory Guide 1.109,
which is the guidance document Byron is committed to utilizing. RG 1.109 does not include
these nuclides, but they are occasionally observed in the site’s liquid effluents, so adding
dose calculations for these nuclides is appropriate. The dose factors are obtained from
NUREG-401 3, LADTAP II (Reference 107). A review of liquid effluent release permits
dating back to 2012 was performed. The new dose factors were added to the dose
calculation software (RETDAS) and permits with the highest concentration of these
isotopes were re-run to compare the resulting off-site doses, Because dose from liquid
releases is primarily driven by tritium concentration;, the resultant doses were unchanged or
<1% higher in all cases. Per RG 1.109, only new dose pathways that result in calculated
off-site dose greater than 10% are required to be included in the ODCM.

The changes notes do not affect the accuracy of radioactive effluent control required by the
SAP.

item 56

The Ground Plane Dose Factors for Co-SO in Table 4-7 were found to contain a
typographical error that was carrieo over to the dose caiculation software RETDAS). Using
the methodology in eQuation 4-9 and the Ground Plane Dose Conversion Factors in Table
48. the Co60 Ground Plane Dose Factors are calculated to be 2.15E-I0 instead of 2.45E
10.

Since ground plane doses were being calculated using a larger dose factor, the change is
in the conservative direction and does not affect the accuracy of radioactive effluent control
required by the SAR.

Items 57.61

The appropriate value for Ru-1O6 in Table 4-8 come-s from PG 1.109 and is 1.506-09. This
reflects the vaiue currently in Table 4-7 far Ru-lOS. This change does not affect dose
calculations since the R1 values in Table 4-7 have been calculated with the value previously
indicated in Table 4-8. Since Footnote 3 no longer applies as a result of this change, it was
removed.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore the change doe-s not affect the accuracy
of radioactive effluent control required by the SAR.

J962

The Table 4-8 entry for Cs-I 37/Ba-I S7mn was changed to separate. entries for Cs-I 37 and
Ba-i 37m because separate vaiues are avaiiabie in RG i .1:09 and the senarate values are

in-age 18 cf
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used to calculate the separate values listed in Table 4-7, a combined value in Table 4-8 is
not required. Footnote 4 was modified to indicate the Cs-137 value is from radiation
emitted from Ba-I 37m.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore the change does not affect the accuracy
of radioactive effluent control required by the SAR.

Items 59

The Table 4-8 entry for Te-i-132 was changed to separate entries of Te-1 32 and 1-132
because separate values are available in RG 1.109 and the separate values are used to
calculate the separate values listed in Table 4-7, a combined value in Table 4-8 is not
required, Since Footnote 5 no longer applies as a result of this change, it was removed.

This is only a change to the way the nuclides are presented in a specific table and does not
change the way doses are calculated. Therefore the change does not affect the accuracy
of radioactive effluent control required by the SAR,

Items 64-66

The Ni-63 dose conversion factors in Cow Meat Tables 4-24, 4-25, and 4-26 were reduced
by a factor of 10 because they were off by a factor of 10 high. Using the Ni-63 dose
conversion factors from ROl .109, the results were a factor of 10 lower than the values
listed in the ODCM and the values used in the dose calculation software (RETDAS),

Since cow meat doses were being calculated using a larger dose factor, the change is in
the conservative direction and does not affect the accuracy of radioactive effluent control
required by the SAR.
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0 Initial issue of calculation to evaluate the impact on 1OCFR5O Appendix I, 1 OCFR2O and 4OCFR 190 design
objectives of permanently bypassing the Offgas Filter Unit (OGFU) of the Steam Jet Air Ejector process
stream.
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to PURPOSE and SCOPE

The purpose of t[us cacuaton s to venfy contnued comphance wth the desDgn objectves of
1 OCFR5O Appendix (Ret4. 1 ) n support of the permanent bypassing of the Off Gas ENter Unft
(OGFU) (100018) under EC 402667, Rev. 1.This cacuaton provides the foowng
evauatons, as required by OffSite Dose CaIcuation Manua Section 54 ofthe Dffsite Dose
Cacuation Manu&, (QDCM, CYBY17O3O1, Revsion 12, Ref. 42) in support of a major
change to the Gaseous Radwaste Treatment Systems:

1. An evaluation of the change which shows the predicted releases of radioactive
materials in gaseous effluents that differ from those previously predicted in the License
application and amendments.

2. An evaluation of the change, which shows the expected maximum exposures to a
member of the public and to the general population that differ from those previously estimated
in the License application and amendments while in continued compHance with Appendix L

In addition, compHance with 1OCFR2O (Ref. 4.3) dose criteria and airborne concentration will
be verified in this calculation as weB as compHance with 400FRI9O (Ref.4.1O)

The OGFU does not perform a safety related or accident mitigation function. The OGFU,
however, was credted n the analysis presented n UFSAR Secton 1 1 2, Table 1 1 22
UFSAR, Revision 10, 2004 (Ref. 4.4) and UFSAR Section 11.3, Subsection 11.3.3.4 Revision
9, 2002 (Ref. 4.5) to demonstrate compHance with IOCFR5O Appendix criteria to maintain
dose to the general pubhc as low as reasonably achevabIe as a result of the release of
gaseous and liquid effluents. Note that Subsection 1 1.3.3.4 references the use of the PWR
GALE computer program (NUREG0017) and PWRGALE input parameters tabulated in Table
11 .22, UFSAR, Revision 10, 2004 (Ref. 4.4).

To demonstrate continued compliance with these criteria, the results of the NUREGOO17
Revson 0 (Ref 4 6) source terms presented rn Table 11 37 of the UFSAR Revson 5, 1995
are adjusted to ehmrnate the odine removal mecharnsm provded by the OGFU Note that the
expected annual airborne release via the station vent stack is tabulated in UFSAR Table 11 .3
7, Revision 5, 1994 in units of Ci/yr and reproduced and modified for this analysis as Table
2.13. Table 2.13 is a composite table of UFSAR Table 11.36, Revision 1, 1989 with an
unfiltered l1 31 and I1 33 release inserted and UFSAR Table 11 .37, Revision 5, 1994 with the
annual release of the Volume Reduction System shown in UFSAR Table 11 .36, Revision 1,
1989 removed.

QWste doses are then calculated usrng the 00CM computer program, RETDAS, whch
uthzes a methodology consstent wth that specfied n Regulatory Gwde 1 109 Revson 1
(Ref 4 7) NUREG-00 17 Revson 0 and Regulatory Gude 1109 Revson 1 specfy the cntena
to demonstrate comphance wth the desgn objectives of 1OCFR5O Appendx I dunng plant
hcensrng

It should be noted that the NRC did not credit the OGFU in their calculations to verify Byron
and Braidwood Stations’ compliance with IOCFR5O Appendix I in the NRC’s initial safety
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evaluation reports (SERs) (Ref. 412). More detaHs are provided in Chapter 11 of Reference
412, Page 11-4. The NRC calculations concluded that the Byron Station Gaseous Radwaste
Treatment Systems satisfied the design objectives of IOCFR5O Appendix without the iodine
removal capability of the OGFU.

In addition, radioactive liquid r&eases into the Byron discharge canal based on UFSAR Table
11.2-1, Revision 12, December 2008 are utilized as input to the Byron ODCM computer
program RETDAS to produce liquid dose consequences as part of the Appendix I, IOCFR2O
and 4OCFRI9O compliance demonstrated in this analysis. The 4OCFRI9O compliance also
contains a direct dose component from such contained sources as the ISFSI and the
containment, which is further discussed in Section 2.13 of this calculation.

BYRI6-012 is a non-safety related calculation and the affected system is the Off Gas (OG)
system. The initiating document is EC 402667, Rev. 1. Based on the guidance provided in
Attachment C, ODCM computer program RETDAS outputs individual computer runs specific to
Appendix I airborne and liquid releases, 1OCFR2O instantaneous gaseous releases and
400FRI9O airborne and liquid releases. Attachment C also provides guidance that the
RETDAS reports provided by Byron Station contain appilcable results that are annual in
nature, except for the instantaneous reports.

2.0 CALCULATION INPUTS

2.1 The total filtered annual iodine release is presented in UFSAR Table 11.3-6, UFSAR,
Revision 1, 1989 (Ref. 4.5), (Attachment E) and presented as follows:

Table 2.1-1
ISOTOPE ANNUAL ANNUAL TOTAL

FILTERED FILTERED ANNUAL
IODINE IODINE FILTERED

RELEASE PER RELEASE PER IODINE
UNIT VIA THE UNIT VIA RELEASE PER

STEAMJETAIR OTHERPLANT UNIT
EJECTORS SYSTEMS

(Cilyr) (CiIyr) (CiIyr)
A B A+B

1-131 2.8E-03 4.8E-02 5.1E-02
1-133 4.OE-03 6E-02 7.OE-02

Table 2.1-1 tabulates the airborne 1-131 and 1-33 effluent release of the SJAE utilizing the
OGFU, Based on the PWR-GALE inputs listed in Table 11.2-2 of the UFSAR, Revision 10,
2004 (Ref. 4.4), the OGFU filter efficiency is equivalent to 90%, 10% of the iodine is released
to the environment, a release fraction of 0.10. The impact of not crediting the OGFU is to
release 100% of odrne n the SJAE process stream to the envwonment, whch s accomphshed
by ncreasng the annual odne release rate from the SJAE by a factor of 10 See Table 2 1-2
Note that the annual iodine release rate from the remainder of the plant systems remains
unchanged regardless of the filtration or non-filtration of the SJAE process stream by the
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OGFU. Also note that the annual release rate of noble gases and particulates are not impacted
by the OGFU.

Table 2.12
ISOTOPE UNFILTERED UNFILTERED TOTAL TOTAL

ANNUAL ANNUAL UNFILTERED UNFILTERED
IODINE IODINE IODINE IODINE

RELEASE PER RELEASE PER ANNUAL ANNUAL
UNIT VIA THE UNIT VIA RELEASE PER RELEASE PER

STEAM JET AIR OTHER PLANT UNIT UNIT
EJECTORS SYSTEMS

(CiIyr) (CiIyr) (Cilyr) (pCilyr)
A B A+B (A+B)x

I OE+O6
I131 28E-O2 48E-O2 7.6EO2 7.6E+04
l133 4.OEO2 6.6EO2 1IE-Ol 1.IE+05

All nuchdeslisotopes of noble gases, particulates, and halogens (iodine) source terms are
listed in Table 2.1-3. This table includes both filtered and non-filtered source terms which
require revision for the format required by ODCM computer program RETDAS (Ref.4.8). The
expected annual airborne release via the station vent stack is tabulated in UFSAR Table
11.3-7, Revision 5, 1994 in units of Ci/yr and reproduced and modified for this analysis as
Table 2.1-3. Table 2.1-3 is a composite table of UFSAR Table 11.3-6, Revision 1, 1989 with an
unfiltered I-I 31 and 1-133 release inserted and UFSAR Table 11.3-7, Revision 5, 1994 with the
annual release of the Volume Reduction System shown in UFSAR Table 11 .3-6, Revision I
1989 removed.

________________

Table 2.1-3
ISOTOPE UFSAR TABLE UFSAR TABLE ANNUAL RELEASE

11.3-7 (Modified) 11.3-7 (Modified) FROM ONE UNIT
ANNUAL ANNUAL RELEASE UNFILTERED

RELEASE FROM FROM ONE UNIT
ONE UNIT FILTERED
FILTERED (pCiIyr) (iCiIyr)

(CiIyr)
A B C

H-3 1OOE+03 1OOE÷09 1OOE+09
0-14 8OOE+OO 8OOE+06 8OOE÷06
Ar-Al 2.50E÷O1 250E+07 250E+07

Kr-85m 5.OOE+OO 5.OOE+06 5OOE+06
Kr-85 7.OOE+02 7.OOE÷08 7.OOE+08
Kr-87 tDOE+OO 1OOE+06 1OOE÷06
Kr-88 8OOE+OO 8OOE+06 8OOE+06

Xe-I 31m 390E+O1 390E+07 390E+07
Xe-133m 150E+Ol 150E+07 150E+07
Xe-I 33 2.OOE÷03 20OE+O9 2.OOE+09
Xe-135 i.50E+OI 150E÷07 I.50E+07
Xe—138 lOOE+OO i.OOE+06 IOOE+06
-I31 - 51OE-02 5iOE+04 7.60E+04*
1-133 7.OOE-02 7.OOE+04 1IOE+05*
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Table 21-3
ISOTOPE UFSAR TABLE UFSAR TABLE ANNUAL RELEASE

11.3-7 (Modified) 11.3-7 (Modified) FROM ONE UNIT
ANNUAL ANNUAL RELEASE UNFILTERED

RELEASE FROM FROM ONE UNIT
ONE UMT FILTERED
FILTERED (pCi/yr) (pCi/yr)

(CiIyr)
A B C

Mn-54 4.70E-03 4.70E÷03 4.70E+03
Fe-59 i60E-03 — i.60E+03 i60E+03
Co-58 i.60E-02 i60E+04 i.60E+04
Co-60 7. 30E-03 7.30E±03 7,30E+03
Sr-89 3.40E-04 340E+02 3AOE+02
Sr-90 6.20E-05 6.20E+O1 6.20E+Oi

Cs-134 470E-03 4.70E+03 4.70E’-03
Cs-i 37 780E-03 780E+03 7.80E÷03

*See Table 2.1-2

The data in Columns B (filtered) and C (unfiltered) of Table 2.1-3 are entered into the ODCM
computer program RETDAS by Byron personnel to calculate doses to verify compliance with
the airborne aspects of IOCFR5O Appendix I, 1OCFR2O and 4OCFRI9O. Attachments F, G, H,
I, J, K, L, M, P, Q and R contain the computer outputs provided by Byron on a per unit or per
site basis as indicated by RETDAS, (filtered and unfiltered by the OGFU). The tables
beginning in Section 2.10 summarize the results of the ODCM calculation for one unit and
each case, unfiltered and filtered (the input data for both units are identical). Quarterly doses
are not tabulated as compliance is demonstrated by the annual dose.

Note that the explanation of “Attachments” is provided in the Table of Contents.

2.2 The fraction of iodine released from the main condenser air ejector is 0.10, UFSAR
Table 11.2-2 Revision 10 December 2004 (Ref. 4.4). This corresponds to a OGFU filter
efficiency of 90%, an iodine retention factor 0.9.

2.3 Maximum Vent Release at the Byron Unrestricted Area Boundary is 4.497E-07
sec/rn3 for the SSE sector as tabulated in Table 4-1 of the ODCM, CY-BY-1 70-301, Revision
12 (Ref. 4.2).

2.4 Maximum Vent Release at the Byron Restricted Area Boundary is 1.441 E-06
sec/m3 as tabulated in Table 4-2 of the 00CM, CY-BY-170-301, Revision 12 for the S sector
(Ref. 4.2).

2.5 As described in the Byron ODCM, CY-BY-170-301, Revision 12, Regulatory Dose Limit
Matrix, Table 1-1, compliance with I OCFR2O involves a gaseous effluent component and a
Hquid component. Table 11.3-6 of the Byron UFSAR, Revision 1, 1989, (Ref. 4.5) (Attachment
E) is the expected gaseous effluent annual release via the vent stack per unit, in units of
Curies/year (Ci/yr), involving a breakdown of the various contributors. Tables 2.1-1, 2.1-2 and
2.1-3 are modifications of this table showing the individual isotopes discharged into the
atmosphere, fIltered and unfiltered by the OGFU, lfl unIts of Cl/yr and pCI/yr Note that the
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expected annual airborne release via the station vent stack is tabulated in UFSAR Table 11
7, Revision 5, 1994 in units of Cilyr and reproduced and modified for this analysis as Table
2.13. Table 213 is a composite table of UFSAR Table 11.36, Revision 1, 1989 with an
unfiltered l1 31 and l1 33 release inserted and UFSAR Table 11 .37, Revision 5, 1994 with the
annual release of the Volume Reduction System shown in UFSAR Table 11 .36, Revision 1,
1989 removed. As noted in Attachment C, the required units for gaseous effluent are pCi/cc,
requiring a unit adjustment.

2.6 As described in the Byron ODCM, CYBY17O3O1, Revision 12, Regulatory Dose Limit
Matrix, ODCM Table 1 1, compliance with I OCFR2O involves a gaseous effluent component
and a liquid component. Table 11.21 of the Byron UFSAR, Revision 12, December2008 (Ref.
4.4) (Attachment 8) is the expected Hquid effluent annual release into the discharge canal in
units of Curies/year (Cilyr), on a per unit basis (Attachment B) involving a breakdown of the
various contributors. Table 2.61 of this calculation is a modification of this table showing the
individual isotopes discharged into the canal in units of Ci/yr and pCi/yr. As noted in
Attachment C, the required units for liquid effluent are pCi/mi, requiring a unit adjustment.
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Table26-1

EXTRACTED FROM B/B UFSAR TABLE 1L2-1

EXPECTED EXPECTED
ANNUAL ANNUAL

RELELEASE INTO RELELEASE INTO
DISCHARGE DISCHARGE

CANAL CANAL

NUCUDE TOTAL TOTAL

Ci/yr .iCi/yr

CR-51 6J6E-05 6.16E+O1

MN-54 LO1E-03 1.O1E+03

FE-55 5.40E-05 5AOE+O1

FE-59 3.47E-05 347E+O1

CO-58 453E-O3 4.53E+03

CO-60 &77E-03 8J7E÷03

ZR-95 1.40E-03 1.40E+03

NB-95 2.OOE-03 2OOE+03

NP-239 232E-05 2.32E+O1

BR-83 176E-05 1.76E+O1

RB-86 4.69E-05 469E+O1

SR-89 L28E-05 1.28E+O1

MO-99 1.98E-03 1.98E+03

TC-99M 231E-O3 — 231E+O3

RU-103 1.41E-04 L41E+02

RU-106 24OE-O3 240E+03

AG-ibM 4,40E-04 4.40E+02

TE-127 1.40E-05 i40E+Oi

TE-129M 4.59E-05 459E+O1

TE-129 3O3E-O5 3.03E+O1

1-130 1.09E-04 i.09E+02

TE-131M 3.27E-05 3.27E+01

1-131 8.05E-02 8.05E+04

TE-132 6.16E-04 6.16E+02

1-132 L79E-03 i79E+03

1-133 3.66E-02 366E+04

CS-134 2.80E-02 2.80E+04

1-135 4.35E-03 4.35E+03

CS-136 689E-03 689E+03

CS-137 3.48E-02 348E+04

BA-137M iO1E-02 tObE÷04

CE-144 520E-03 5.20E+03

ALL OTHERS 5.13E-05 513E+O1

H-3 300E+02 3OOE+08
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2.7 Based on the Byron guidance provded n Attachment C, regu’atory compHance s
demonstrated by RETDAS outputs in the foNowing manner:

a. The gaseous and iquid annua’ reports demonstrate 1OCFR5O Appendix (per unit
compiance), Attachments F and G (GaseousUnfitered), Attachments P and Q
(GaseousFNtered) and Attachments J and K (Liquid).

b. The 4OCFRI9O report demonstrates the 4OCFRI9O (site) compliance, Attachments L
(Unfi[tered) and M (Filtered).

c. The gaseous instantaneous report demonstrates I OCFR2O (site) compliance,
Attachments H (Unfiltered) and I (Filtered) by the OGFU, respectively.

2.8 The Unit 1 and Unit 2 vent stack flow rates are 151842 ft3/min for Byron Unit I and
147042 ft3/min for Byron Unit 2. These values are documented in ODCM CYBY170301
Revson 12 flgure 21 and UFSAR Secton 11 3 Revson 9 2002

2.9 As described in the B/B UFSAR, Section 11.2.1.3, Revision 15, December 2014, the
Byron power uprate has very minimal impact on normal operational liquid release source
terms. The following extractions are from the Byron/Braidwood UFSAR:

For liquid releases: “Core uprate results in a maximum potential increase of 0.6% in
the liquid effluent release concentrations prevously reported Takng nto consderabon the
accuracy and error bounds of the operational data utilized in NUREG 00017, this small
percentage change is well within the uncertainty of the calculated results of the original
NUREG 0017 based expected liquid effluent concentrations presented in Table 11 .24 which
remain valid for uprate.”

Note that the “Expected Release” column of UFSAR Table 11 .24, Revision 7, December 1998
is the rounded version of the “Total” column of UFSAR Table 11 ,21. Therefore, Table 11 .21
of the Byron UFSAR, Revision 12, December 2008 remains valid for power uprate.

As described in the B/B UFSAR, Section 11.3.3.4, Revision 15, December 2014, the Byron
power uprate has very minimal impact on normal operational gaseous release source terms.
The following extractions are from the Byron/Braidwood UFSAR:

For airborne releases, “Core uprate results in a maximum potential increase of 0.6% for
long hved sotopes such as Kr 85 Shorter hved sotopes wll have reduced releases or only
shght rncreases as compared to the 0 6% ncrease n power level The mpact of power uprate
on odne releases s hmted to a maxmum of 0 6% The other components of gaseous
releases (particulates via the building ventilation systems and water activation gases) are not
mpacted by uprate All of the mcremental tntum producton due to power uprate s assumed to
be released va the gaseous pathway resultng n an approxmate 0 8% rncrease rn tntum
releases va the gaseous pathway Takng nto consderaton the accuracy and error bounds of
the operatonal data uthzed n NUREG 00017, these small percentage changes are well wfthn
the uncertanty of the calculated results of the ongrnal NUREG 0017 based maxmum offste
awborne concentratons from gaseous radwaste effluents presented rn Tablel I 37
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2A0 The annua gaseous effluent resu’ts for IOCFR5O, Appendix compHance appNcable to
Unit 1 and Unit 2 are provided in Attachment F and Attachment G (UnfHtered) and Attachments
P and Q (Fi[tered), respectiv&y. Note that there is a variation in termino’ogy between
Attachment N and the annua’ effluent reports, though they address the same subject. The
Attachment N terminoogy “Organ Dose Due to Specified Non-Nobe Gas Radionuchdes”
tran&ates to iodine and Particuates” in the RETDAS annua’ gaseous effluent reports, since
iodines and particuates are non-nobe gases. Depending on the effluent mix, RETDAS prints
the resu[ts for the appropriate critica’ organ and age group. For examp’e, see Tab’e 2.10-2.
The associated RETDAS computer output for gaseous annua r&eases are as foNows:

Tabe2.1O-1
APPENDX UNFiLTERED NOBLE GAS AIRBORNE

RELEASE
ODCM

Regu’atory Cacuated
Dose Limit Annua’

sotope Matrix** Dose Percent of
Type (mrad) (mrad) Limit

Nobe Gas
Gamma 1.OOE+O1 6.57E-02 6.57E-01

(0.657%)
Nobe Gas

Beta 2.OOE+O1 5.27E-02 2.64E-01
(0.264%)

Tab’e 2.10-2
APPENDIX UNFiLTERED ODNE* and PAR11CULATE MRBORNE

RELEASE
ODCM

Reg uatory
Dose Limit Age Cacuated

sotope Matrix** Group/Critica’ Annua’ Percent of
Type (mrem) Organ Dose Limit

(mrem)
Iodine and
Particulate 1.50E+01 Infant/Thyroid 9.82E+00 655E+01

(65.5%)

*only gaseous (airborne) 1-131 and 1-133 are filtered.
**See Attachment N
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Table 210-3
APPENDIX FILTERED NOBLE GAS AIRBORNE

RELEASE
ODCM

Regulatory
Dose Limit Calculated

Isotope Matrix** Annual Percent of
Type (mrad) Dose Limit

(mrad)
Noble Gas

Gamma I .OOE+0I 6.57E-02 6.57E-0I
(0.657%)

Noble Gas
Beta 2.OOE+01 5.27E-02 2.64E-01

(0264%)

*Note that noble gas releases are not impacted by charcoal filtration.

Table 210-4
APPENDIX I FILTERED IODINE* and PARTICULATE AIRBORNE

RELEASE
ODCM

Regulatory
Dose Limit Age Calculated

Isotope Matrix** Group/Critical Annual Percent of
Type (mrem) Organ Dose Limit

(mrem)
Iodine and
Particulate I .50E÷O1 Infant/Thyroid 6.64E+00 4.43E+01

(44.3%)

*only gaseous (airborne) 1-131 and 1-133 are filtered.
**See Attachment N

21 1 Note that liquid releases are not impacted by bypassing the OGFU, RETDAS annual
liquid results are applicable to a filtered and filter bypass OGFU configuration. The annual
liquid effluent results for IOCFR5O, Appendix I compliance applicable to Unit 1 and Unit 2 on a
per unit basis are provided in Attachment J and Attachment K. The RETDAS computer output
for liquid annual releases from Attachment J and Attachment K are as follows:
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ODCM
Regulatory
Dose Limit

Matrix**
Cm rem)

Organ Type Organ Calculated Annual
Dose

(mrem)

Percent of Limit

Table 2.11-1
APPENDIX I LIQUID RELEASE ORGAN DOSE

Age
Group
Teen 10 Any Liver 2.12E-02 2.12E-01

(0.212%)

Table 2.11-2
APPENDIX I LIQUID RELEASE WHOLE BODY (TOTAL) DOSE
ODCM Organ Type Organ Calculated Annual Percent of Limit

Regulatory Dose
Dose Limit (mrem)

Matrix**
(mrem) —__________

Age
Group
Adult 3 Tot Body TBody 1,53E-02 5.1OE-01

(0.510%)

**See Attachment N

Note that the Uquid r&eases are not impacted by bypassing the OGFU. Therefore, dose
consequences ana’yses utiHzing the quid r&eases tabuated in UFSAR Tab’e 1 1.2-1 of the
Byron UFSAR, Revision 12, December2008 and Tabe 2-4 of the ODCM, CY-BY-170-301,
and Revision 12 are a’so not impacted by this modification.

Note that examination of Attachment N shows that Attachment N is Tabe 1-1 of the ODCM
and the Hquid organ dose and the hquid who’e body dose Appendix il iquid compHance have
respective acceptance criteria. Each dose category, regardess of their comparative
magnitude, is compared against its respective acceptance criteria. Appendix compHance is
determined by this comparison.
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2.12 As stated in Attachment C, IOCFR2O compance on a site basis is demonstrated by the
gaseous instantaneous computer output of RETDAS, the ODCM computer program. It utihzes
the same gaseous r&ease via the vent stack used to determine the results in Section 2 10
The Technical Specification limits tabulated in Table 1-1 of the ODCM are instantaneous limits
per site. The Regulatory Dose Limit Matrix, of the ODCM (CYBY-170-301, Revision 12) shown
in the third column of Table 2.12-1 and Table 2.12-2 are the regulatory instantaneous limits for
IOCFR2O compliance. See Attachment H for Unit I and 2 compliance (Unfiltered) and
Attachment I for Unit 1 and 2 compliance (Filtered).

Table 2.12-1
UNFILTERED GASEOUS INSTANTANEOUS ANNUAL DOSE (mremlyr)

Organ Type Maximum Possible
Dose

ODCM Regulatory
Dose Limit Matrix**

Total Body

Skin

Organ

1.15E-01

3.O1E-01

6.07E+01

5.OOE÷02

3.OOE+03

1.50E+03

Percent of Limit

2.30E-02
(0.0230%)
1 .OOE-02

(0.0100%)
4.05E+O0
(4.05%)

Table 2.12-2
FILTERED GASEOUS INSTANTANEOUS ANNUAL DOSE (mrem/yr)

Organ Type Maximum Possible ODCM Regulatory Percent of Limit
Dose Dose Limit Matrix**

Total Body 1.15E-01 5.OOE+02 2.30E-02
(0230%)

Skin 3.O1E-01 3.OOE+03 1.OOE-02
(0.0100%)

Organ 4.09E+01 I .50E+03 272E+00
(2.72%)

**See Attachment N

the 2015 Annual Report for Byron2.13 The following is extracted from Attachment 0,
Station, Item C Page 17 (Ref. 4.11):

As a result there is currently no offsite dose contribution from the ISFSI facility or
any other on-site storage facility, including the Dry Active Waste (DAVy) Building and the
Old Steam Generator (OSG) Storage Building as evidenced by dosimetry data that is
indistinguishable from the existing environmental dosimeters.”

Therefore, the 400FR19O dose does not have a direct dose term in the total dose and is taken
as zero (0).

As stated in Attachment C, the RETDAS 4OCFRI9O computer dose results are applicable to
the site This computer program utilizes the airborne concentrations released to the
environment via the vent stack and the liquid concentrations released to the environment via
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the discharge canaL The doses associated with 4OCFRI9O and
Attachment M, UnfNtered and Filtered, respectively, are:

tabulated in Attachment L and

Age
Group

Liquid Dose
Component

(mrem/yr)
7.21E-03
5.16E-03

Gaseous
Dose

Component
(mrem/yr)
5.05E-01
I .96E+O1

Total Dose
(mrem/yr)
5.12E-01

I .97E+01

Table 213-1
4OCFR19O UNFILTERED ANNUAL DOSE BY ORGAN AND AGE GROUP (mrem)

Child
I nfant

Organ
Total Body

Thyroid

ODCM Regulatory
Dose Limit Matrix

(mremlyr)
25
75

Table 213-2
4OCFRI 90 FILTERED ANNUAL DOSE BY ORGAN AND AGE GROUP (mrem)

Gaseous
Liquid Dose Dose ODCM Regulatory

Age Component Component Total Dose Dose Limit Matrix
Group Organ (mrem/yr) (mrem/yr) (mrem/yr) (mrem/yr)
ChOd Total Body 7.21E-03 5.OOE-Ol 5.07E-01 25
Infant Thyroid 5.16E-03 I.33E+Ol 1.33E+0I* 75

*The calculated Infinite Thyroid dose is less than 25 mremfyr, which also satisfies the Any/Other Organ acceptance criteria of
4OCFR1 90.

2.14 The B/B UFSAR and ODCM are valid design inputs for this calculation requiring the
proper designation. See Attachment D.

2.15 The liquid discharge volumetric dilution rate is 13000 gallons per minute (gpm) per unit.
See Attachment B and UFSAR Section 11.3.3.4, Revision 9 December 2002.

2.16 One cubic centimeter equals one milliliter.

2.17 The acceptance criteria below reflects the limits established by the Radioactive Effluent
Controls Program, Technical Specification 5.5.4 (Ref. 4.9), to maintain the doses to the
general pubUc as low as reasonably achievable:

1. As shown in Attachment N, the ODCM (Ref. 4,2), CY-BY-170-301 Revision 12, establishes
the following limits to satisfy the design objectives for gaseous and liquid releases to
unrestricted areas as contained in 100FR5O Appendix I:

Table 217-I APPENDIX I AIRBORNE
RELEASES

Radiation Year
Type

Gamma (air) 10 mrad
Beta (air) 20 mrad

Any Organ i5mrad
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Tabe 2.17-2 APPENDX LIQUID
RELEASES

Radiation Year
Type

Whole(Total) Body 3 mrem
Organ 10 rnrern

2. The QDCM (Ref. 4,2), CY-BY-170-301 Revision 12 establlshes the following hmits to satisfy
the design objectives for gaseous and liquid releases to unrestricted areas as contained in
1OCFR2O. See Attachment N:

Table 2.17-3 IOCFR2O GASEOUS and LiQUID
RELEASES

Total Effective Dose 100 mrem/year
Equivalent

3. As illustrated in Attachment N, the ODCM (Ref. 4.2) establishes the following limits to satisfy
the design objectives for the summation of gaseous and liquid releases to unrestricted areas
as contained in 4OCFRI9O.

Table 2.17-4 400FR19O URANIUM FUEL
CYCLE RELEASES*

Total Body 25 mrem/year
Thyroid Dose 75 mrem/year
Organ Dose 25 mrem/year

*per Attachment N, compliance with 400FR19O demonstrates compliance with 1OCFR2O.

4. The following limits are provided in IOCFR2O Appendix B for 1-131 and 1-133

Table 2.17-5 IOCFR2O Appendix B Limits
ISOTOPE OCCUPATIONAL EFFLUENT

DAC LIMIT CONCENTRATION
LIMIT

(pCi/mI) (pCi/mI)
1-131 2 E-08 2 E-10
1-133 1 E-07 I E-09

5. As illustrated in Attachment N, the ODCM (Ref. 4.2) establishes the following limits to satisfy
the design objectives for the instantaneous releases to the Unrestricted Area Boundary.

Table 2.17-6
ODCM Table 1-1

Regulatory Dose Limit Matrix**
(mremfyr)

Total Body Dose Rate Due to 500
Noble Gas Radionuclides

___________________
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(instantaneous mit, per site)
Skin Dose Rate Due to Nobe 3OOO
Gas RadionucHdes
(instantaneous Nmit, per
site)
Organ Dose Rate Due to 1 ,500
Specified NonNobIe Gas
Radionucides (instantaneous
Nmit, per site)

**See Attachment N
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3.0 ASSUMPTIONS

3.1 As described in the UFSAR Table l1.36, Revision 6 1996, the Volume Reduction
System is not used at Byron Station. Therefore, the oWsite release contributions from this
system, as listed in UFSAR Table 11 .36 of the UFSAR, Revision 6, 1996 for this system will
not be included in the dose calculations.

3.2 No activity adjustments are made for noble gas and particulate radioactive isotopes for
calculations that assume that the QGFU is not in service. The methodology in the NUREG
0017 only credits the OGFU for iodine removal and noble gases and particulates are not
affected by the OGFU. Item 44 of Table 11.2-2 describes “Fraction of iodine released from the
main condenser air ejector” as 010. An iodine release fraction of 010 numerically translates to
a charcoal filter removal efficiency of 90%, a retention fraction of 0.9. This concept is confirmed
in UFSAR Section 10.4.2, Revision 9 December 2002 with the following statement,
“decontamination factor for the charcoal filter is a minimum of 10 for iodine”. No retention of
noble gases or particulates are discussed. Additionally, Section 2.2.12 of NUREG-0017 (Ref.
4.6) discusses iodine removal only by charcoal filtration and particulate removal only by HEPA
filtration.

3.3 Maximum relative concentration factors, are conservatively used in this calculation
to determine airborne concentrations at the Restricted and Unrestricted Boundaries..

3.4 The requirement in ODCM Revision 12 Section 4.1.5 to operate the appropriate
Ventilation Exhaust Treatment Systems to reduce the release of radioactivity when projected
doses in a 31 day period from each unit will exceed

a. 0.2 mrad to air from gamma radiation
b. 0.4 mrad to air from beta radiation
c. 0.3 mrem to any organ of a member of the public

is not a 100FR5O Appendix I design criteria and wiN not be used as an acceptance criteria
for this calculation. In addition to the ODCM, the above text of Section 3.4 is based on the
review of References 4.1, 4.2, 4.3 and 4.9, which demonstrates that Items a, b, c, are not
Appendix I design criteria.

3.5 Doses based on liquid releases to the environment are conservatively based on liquid
releases to the discharge canal, no additional river dilution. See UFSAR Table 11 .2-3. This is
assumed to be the unrestricted area boundary.



142

of40

4.0 REFERENCES

4.1 100FR 50 Appendix I, “Numerical Guides for Design Objectives and Limiting Conditions
for Operation to Meet the Criterion “As Low as is Reasonably Achievable” for
Radioactive Material in Light Water Cooled Nuclear Power Reactor Effluents

4.2 Byron Station Units I and 2 Offsite Dose Calculation Manual, ODCM, CY-BY-170-301,
Revision 12

4.3 IOCFR2O “Standards For Protection Against Radiation”

4.4 Byron/Braidwood Station Units 1 and 2 UFSAR, Section 11.2

4.5 Byron/Braidwood Station Units I and 2 UFSAR, Section 11.3

4.6 U.S. Nuclear Regulatory Commission, Calculation of Releases of Radioactive
Materials In Gaseous and Liquid Effluents from Pressurized Water Reactors (PWR
GALE Code), NUREG-0017, April 1976

4.7 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 I, Revision 1

4.8 Byron ODCM Computer Program, RETDAS, Radiological Effluent Tracking and Dose
Assessment Software, Gaseous Instantaneous Dose Reports on Version 3.6.4.9, Other
Dose Reports on Version 3.6.4.8

4.9 Byron Station Units 1 and 2 Technical Specification 5.5.4

4.10 U.S. Environmental Protection Agency, 4OCFR19O Environmental Radiation
Protection Requirements for Normal Operations of Activities in the Uranium Fuel

Cycle, Final Environmental Statement, EPA 520/4-76-016, November 1, 1976

4.11 Byron Station 2015 Annual Radiological Effluent Release Report (Attachment 0)

4.12 NUREG-0876 “Safety Evaluation Report related to the operation of Byron Station, Units
1 and 2”, February 1982

4.13 E-Mail-05/31/2016 03:44 PM-Jeffery M. Golich :(GenCo-Nuc) Exelon-Byron to Barry C.
Schwartz, et. al, (Satgent & Lundy) “Byron Offgas Filter Unit Removal-Design
Objectives for Gaseous Releases -RE-TRANSMITTAL NO CHANGES” Text Subject-
Unit Requirements for RETDAS Computer Program Inputs (Attachment A)

4.14 E-Mail Transmittals Golich, Jeffrey M:(GenCo-Nuc)” jeffrey.golich@exeloncorp.com to:
BARRY C SCHWARTZSargentlundy corn
<BARRY.C.SCHWARTZSargentDundy.corn>, et. al” “Dose Reports”-Text Subject
RETDAS Dose Report Word flIes (Attachment T)



143

f40

415 Byron Transfer of Design hiformaton, BYR-16-044, Revson 0, ‘Transmtta of data
assocated with BYRI6-012”.

5O COMPUTER PROGRAM

Byron personn& executed their ODCM computer program, RETDAS Version 364.9, on the
Byron site w[th input airborne and hquid r&ease data provided via Sargent & Lundy E-maiL As
part of the Sargent & Lundy cacuation QA based review process, airborne and Hquid r&eases
from the UFSAR, data from the QDCM and caIcuated data herein were reviewed against the
RETDAS computer outputs used by Attachments F, G, H, , J, K, L, M, P, Q and found
acceptable Note that Attachments F, G, P and Q contafin the nput summary of the gaseous
reease isotopic RETDAS input, white Attachments J and K contain the input summary of the
hquid r&ease isotopic RETDAS input The 1OCFR2O compance gaseous instantaneous
RETDAS computer outputs, Attachments H and , and the 4OCFRI9O comphance RETDAS
computer outputs Attachments L and M do not exphcifly repeat the isotopic inputs but use
the corresponding gaseous and iquid r&ease inputs in the gaseous and liquid RETDAS
computer runs. As part of the documentation, the attachments noted above have been
retransmitted as part of TOD BYR-16-044 (Ref.4.15).

6.0 METHODOLOGY

6.1 Airborne Releases to the Environment via the Station Vent Stack

UFSAR Table 11.3-6, UFSAR, Revision 1, 1989 Nsts the curies of radioactive nucOdes
released per year from several plant systems. Refer to Attachment E.

The gaseous effluent contribution from the air ejector exhaust includes two radioactive iodine
isotopes, 1-1 31 and 1-133. The data for the air ejector exhaust in Table 11 .3-6, of the UFSAR,
Revision 1, 1989 reflects the 90% removal capability of the OGFU. To obtain the unfiltered
release of radioactive iodine via the air ejector exhaust the annual curie released data for I-
131 and 1-133 via this path is multiplied by a factor of 10. New annual release values for
isotopes 1-1 31 and 1-133 are then calculated by including the contribution of these isotopes
from other plant systems. See Table 2.1-1, Table 2.1-2 and Table 2.1-3.

The annual curie (converted to microcuries) release data for each radioactive isotope in Table
11.3-7, UFSAR, Revision 5, 1994 filtered and adjusted for unfiltered, is entered in the ODOM
computer program RETDAS (Ref 4 8) to provide a comparison in the offsite doses for the
SJAE process stream being filtered by the OGFU and bypassing the OGFU The resulting
doses can be compared to IOCFR5O Appendix I, 1OCFR2O and 400FRI9O limitations for
gaseous releases to the environment to determine acceptability Note that the expected annual
airborne release via the station vent stack is tabulated in UFSAR Table 11 3-7, Revision 5,
1994 in units of Ci/yr and reproduced and modified for this analysis as Table 2 1-3 Table 2 1-3
is a composite table of UFSAR Table 11 3-6, Revision 1, 1989 with an unfiltered 1-131 and I-
133 release inserted and UFSAR Table 11 3-7 Revision 5 1994 with the annual release of the
Volume Reduction System shown in UFSAR Table 11 3-6 Revision 1 1989 removed

The maximum airborne concentration at the site boundaries (Restricted Area Boundary and
Unrestricted Area Boundary) for 1-131 and 1-133 are calculated based on the output of the
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RETDAS computer program. Occupafiona DAC Nmts are for p’ant personn& and apphed at
the Restricted Area Boundary and the effluent concentration Hmts are appNed at the
Unrestricted Area Boundary for the genera’ public.

Using the guidance of Attachment R, the dose point for mixed mode gaseous releases via the
vent stack for instantaneous and annual dose assessment is the point of maximum /Q on the
Unrestricted Area Boundary. From visual inspection of Table 4-1 of the ODCM (CY-BY-1 70-
301, Revision 12), the maximum vent x’Q at the unrestricted boundary is 4.497E-07 sec/rn3 in
the SSE sector. This applies to the effluent concentration limits for the general public at the
unrestricted boundary.

As a section of the RETDAS output “NUCLIDE DATA”, shown in Attachments F and G and
Attachments P and Q for the gaseous annual releases, isotopic concentrations in the airborne
effluent are tabulated in units of pCi/cc, which is equivalent to pCi/mI for this analysis. This is
the 1-131 and 1-133 concentrations released from the vent stack. The maximum concentrations
are calculated at the Unrestricted Area Boundary for OGFU filtered and filter bypass releases
by multiplying the vent stack concentrations by the maximum )(IQs in Table 4-1 of the ODCM.

The DAC applies at the Restricted Area Boundary and is applicable to plant personnel. Since
the dose point at the Restricted Area Boundary is impacted by the same gaseous vent effluent
as the dose point at the Unrestricted Area Boundary in Attachments F and G and P and Q,
iodine concentrations at the Restricted Area Boundary vary by the ratio of XIQs, The maximum
x/Q at the Restricted Area Boundary tabulated in Table 4-2 of the ODCM (CY-BY-1 70-301,
Revision 12) is 1.441E-06 sec/rn3 in the S sector. Though the dose points for comparison are
not at the same location, it is conservative to apply the ratio of maximum XIQs to the RETDAS
iodine concentrations at the Unrestricted Area Boundary in order to maximize the iodine
concentrations at the Restricted Area Boundary.

xIQ ratio = 1.441 E-06/4.497E-07 = 3.20

The gaseous release aspects of Appendix I, IOCFR2O and 4OCFRI9O analyses utilize the vent
stack releases tabulated in UFSAR Table 11.3-7, Revision 5, 1994 on a per unit basis or per
station basis, Those analyses that are per unit basis utilize the releases via one vent stack as
RETDAS input. Those that are on a per site basis utilize the releases from two vent stacks. For
simplicity, the vent stacks are postulated to have the same volumetric flow rate. Releases on a
per station basis increases the activity released, but preserves the isotopic concentration since
the curies released are doubled, but so is the volumetric flow rate.

6.2 Liquid Releases to the Environment via the Discharge Canal

The annual releases into the discharge canal are utilized in Byron’s ODCM computer program
RETDAS in units of pCi/mI, As extracted from Attachment R, “Liquid doses are not calculated
at a specific location like gaseous effluents but are based on the concentration of radioactivity
in liquid effluents released to unrestricted areas as defined in ODCM Table 1-1. The dose from
radioactive materials in liquid effluents is calculated from the consumption of fish and potable
water as defined in ODCM Section 3.4.1. There is a potable intake water near-field dilution
factor defined in section 3.4.2, which assumes the potable water intake is at least % mile
downstream. Fish intake is assumed to occur at the discharge structure after a mixing factor is
applied as defined in Section 3.5.5.”
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The ‘iquid r&ease aspects of Appendix , IOCFR2O and 4OCFR19O anayses utiHze the Hquid
r&ease into the discharge cana tabuated in UFSAR Tab’e 11.2-2, Revision 10, 2004 on a per
unit basis or station basis. Those anayses that are per unit basis utiHze the Nquid reeases
discharged by one unit as RETDAS input. Those that are on a per site basis utiNze the
discharge r&eases from two units. For simpHcity, the two discharges are postu’ated to have
the same reease rate, R&eases on a per site basis increases the activity r&eased, but
preserves the isotopic concentration since the curies r&eased are doubted, but so is the
vo’umetric di’ution rate. RETDAS utNizes the Nquid r&eases to determine Appendix , IOCFR2O
and 400FR19O compHances.

The RETDAS resufts for ‘iquid r&eases from Unit 1 and Unit 2 are presented in Attachments J
and K, respectiv&y. Liquid r&eases are not fi[tered by the OGFU, whether the SJAE process
stream is fHtered through or bypasses the OGFU.
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7.0 NUMERICAL ANALYSIS

7.1 Airborne R&eases

The expected annual airborne release via the station vent stack is tabulated in UFSAR Table
11.3-7, Revision 5, 1994 in units of Cilyr and reproduced and modified for this analysis as
Table 7.1-1. Table 7.1-1 is a composite table of UFSAR Table 1 1.3-6, Revision 1, 1989 with an
unfiltered 1-131 and 1-133 release inserted and UFSAR Table 11.3-7, Revision 5, 1994 with the
annual release of the Volume Reduction System shown in UFSAR Table 11.3-6, Revision 1,
1989 removed.

Table 7.1-I
ISOTOPE UFSAR TABLE UFSAR TABLE ANNUAL

11.3-7 (Modified) II .3-7 (Modified) RELEASE
ANNUAL ANNUAL RELEASE FROM ONE

RELEASE FROM FROM ONE UNIT UNIT
ONE UNIT FILTERED UNFILTERED
FILTERED (iCiIyr) (pCiIyr)

(Ci/yr)
A B=AxIE+06 C

H-3 —— 1.OOE÷03 1.OOE+09 1.OOE+09
0-14 8OOE+OO 8.OOE+06 8.OOE÷06
Ar-41 2.50E+Oi 2.50E+07 2.50E+07

Kr-85m 5.OOE+OO 5OOE+06 5OOE+06
Kr-85 7.OOE+02 7.OOE+08 TOOE+08
Kr-87 1.OOE±OO iOOE+06 iOOE±06
Kr-88 8OOE÷O0 8.OOE+06 8OOE÷06

Xe-i 31 m 390E+0l 390E+07 3.90E+07
Xe-133m i.50E+Oi 1.50E+07 1.50E+07
Xe-I 33 2OOE+03 2.OOE+09 2.OOE+09
Xe-i 35 1.50E+03 i.50E+07 i.50E+07
Xe-138 1.OOE+OO i.OOE+06 i.OOE+06

1-131 5.1OE-02 5IOE+04 — 7.60E+04
1-133 7.OOE-02 7.OOE+04 1.1OE+05

Mn-54 470E-03 4.70E+03 4.70E+03
Fe-59 1.60E-03 1.60E+03 1.60E+03
Co-58 1.60E-02 1.60E+04 1.60E+04
Co-60 7. 30E-03 7. 30E+03 7. 30E+03
Sr-89 3.40E-04 3,40E+02 3.40E+02
Sr-90 6.20E-05 6.20E+O1 6.20E+Oi

Cs-i 34 4.70E-03 470E÷03 470E+03
Cs-I 37 780E-03 7.80E+03 7.80E+03
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Tab’e 711 (Continued)
SOTOPE ANNUAL RELEASE ANNUAL RELEASE

FROM ONE UMT FROM ONE UMT
UNRLTERED FLTERED

(iCiIcc) (pCiIcc)
D = C/(2.19E+15)

E = B/(2.19E+15) cc/yrcc/yr
H3 457E-O7 4.57EO7

C14 365E-09 3.65E-09
Ar41 114EO8 1.14EO8

Kr85m 2.28EO9 2.28EO9

• Kr85 3.2OEO7 320E-07
Kr-87 4.57E-1O 4.57E-1O

Kr-88 365E-09 3.65E-09

Xe131m 1.78E-08 1.78E-08
Xe-i 33m 685E-09 6.85E-09

Xe-133 913E-O7 9.13E-07
Xe-I 35 6.85E-09 685E-09
Xe-138 4.57E-1Q 457E-IO

p131 347E-11 2.33E-1I
1-133 5.02E-11 3.20E-1i

Mn-54 2.15E-12 2.15E-12
Fe-59 731E-13 7.31E-13

Co-58 7.31E-12 — 7.31E-12

Co-60 3.33E-12 3.33E-12

Sr89 1.55E-13 155E-13

Sr-90 2.83E-14 2.83E-14
Cs-134 215E-12 2.15E-12
Cs-137 3.56E-12 3.56E-12

Tab’e Ti-I is based on Tabe 2.1-1, Tabe 21-2 and Tabe 21-3 of this calculation. Column C
above represents the release to the environment with the SJAE process stream bypassing the
OGFU. Only M31 and -133 in the SJAE process stream are increased by a factor of 10 as a
result of bypassing the OGFU. The other isotopes are not. The p131 and p133 in the
remaining equipment shown in UFSAR Table 11.3-6, UFSAR, Revision 1, 1989 are not
impacted as a result of bypassing the OGFU, Column C represents the annual unfHtered
release on a unit basis, which includes the increased release rate of 1-131 and [-133 from the
bypass of the OGFU and the annual release rate of 1-131, 1-133 and the other remaining
isotopes in the other equipment shown in UFSAR Table 11 P3-6, Revision 1, 1989.
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Comparing Table 2.1-1 and Table 2.1-2 yields the numerical logic for calculating the annual
release rate for 1-1 31 and 1-133 from the bypassed OGFU and the remaining equipment shown
in UFSAR Table 11.3-6, Revision 1, 1989. Note that the expected annual airborne release via
the station vent stack is tabulated in UFSAR Table 11.3-7, Revision 5, 1994 in units of Ci/yr
and reproduced and modified for this analysis as Table 2.1-3. Table 2.1-3 is a composite table
of UFSAR Table 11.3-6, Revision 1, 1989 with an unfiltered 1-131 and 1-133 release inserted
and UFSAR Table 11.3-7, Revision 5, 1994 with the annual release of the Volume Reduction
System shown in UFSAR Table 11.3-6, Revision 1, 1989 removed.

As described in Attachment A, the Byron ODCM computer program RETDAS requires airborne
effluent input in units of pCi/cc. The units of Table 7.1-1 require conversion from Ci/yr to
PCi/cc.

By cross-checking Figure 2-1 of the ODCM, CY-BY-170-301, Revision 12 against Section 11.3
of the UFSAR, Revision 9, 2002 the vent stack flows are 151842 ft3/min for Byron Unit 1 and
147042 ft3/min for Byron Unit 2. Per Input 2.8, these values are design input and can be used
to determine radionuclide concentration in the vent stack effluent.

Using Unit 2 stack flow in this analysis will yield a higher effluent concentration since it is the
lower value.

Unit 2 Stack Flow = 147042 ft3/min x (30.48 cm)3/ft3x 60 mm/hr x 24 hr/day x 365 day/yr
= 2.18E+15 cc/yr

Concentration example from Table 7.1-1
Using 1-131

Concentration of unfiltered 1-131 in vent stack = 7.60E+04 pCilyrl(218E÷15 cclyr) = 349E-1 1 pCi/cc

This corresponds to Table 7.1-1, accounting for rounding between spreadsheet and calculator.
Therefore, the vent stack concentration is the input to Byron’s ODCM computer program
RETDAS in units of pCi/cc.

7.2 Liquid Releases

As described in the UFSAR Section 11.2, Revision 9, December 2002, liquid effluent is
released into the discharge canal and offsite dose due to liquid releases are based on isotopic
concentrations in the discharge canal with dilution, if any, as described in Attachment R. The
volumetric dilution rate is 13000 gpm on a per unit basis as defined in UFSAR Section
11.3.3.4, Revision 9 December 2002 and provided in Calculation Input 2.15. The units of
release into the discharge canal in UFSAR Table 11.2-1 of the Byron UFSAR, Revision 12,
December 2008 are Ci/yr, As described in Attachment A, the desired units of input into
RETDAS are pCi/mi.
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Table 7.2-1 Expected Annual Liquid Effluent
into Discharge Canal*

NUCLIDE TOTAL TOTAL TOTAL

pCi/yr pCi/mI
D=Cx

(1/1 3000) x
(0.264/1 000) x
(1/60) x (1/24)

A B C = B X I E+06

CR-51 6.16E-05 6.16E+01 2.38E-12

MN-54 1.O1E-03 1.OIE+03 3.90E-i1

FE-55 5.40E-05 5.40E+01 2.09E-12

FE-59 3.47E-05 3A7E+01 1 .34E-1 2

CO-58 4.53E-03 4.53E+03 1.75E-10

CO-60 8.77E-03 8.77E+03 3.39E-1 0

ZR-95 1.40E-03 1.40E+03 5.41E-11

NB-95 2.OOE-03 2.OOE+03 7.73E-11 —

NP-239 2.32E-05 2.32E+01 8.96E-13

BR-83 1.76E-05 1.76E+01 6.80E-13

RB-86 4.69E-05 4.69E+01 1.81E-12

SR-89 1.28E-05 1.28E+01 4.95E-13

MO-99 1.98E-03 i.98E+03 7.65E-11

TC-99M 2.31 E-03 2.31 E+03 8.93E-1 1

RU-103 1.41E-04 1.41E+02 5.45E-12

RU-106 2.40E-03 2.40E÷03 927E-11

AG-ibM 4.40E-04 4.40E+02 1.70E-11

TE-127 1.40E-05 1.40E+01 5.41E-13

TE129M 4.59E-05 4.59E+01 1.77E-12

TE-129 3.03E-05 3.03E+01 1.17E-12

1-130 1.09E-04 1.09E+02 4.21E-12

TE-131M 3.27E-05 3.27E+O1 1.26E-12

1-131 8.05E-02 8.05E÷04 3.11E-09

TE-132 6.16E-04 6.16E+02 2.38E-11

1-132 1.79E-03 i.79E+03 6.92E-i1

1-133 3.66E-02 3.66E+04 1.41E-09

CS-134 2.80E-02 2.80E+04 1.08E-09

1-135 4.35E-03 4.35E+03 I .68E-1 0

CS-136 6.89E-03 6.89E+03 2.66E-10

cs-i 37 3.48E-02 3.48E+04 I .34E-09

BA-137M 1.OIE-02 1.OIE÷04 3.90E-10

CE-144 5.20E-03 5.20E+03 2.O1E-10

H-3 3.OOE+02 3.OOE+08 i.16E-05

*Based on Table 11.2-1 of the UFSAR, Revision 12, December2008
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UFSAR Table 11.2-2, Revision 10, 2004 tabulates the Byron/Braidwood input to the PWR
GALE computer program on a per unit basis (Attachment B). The radwaste dilution flow rate is
tabulated as 13000 gaHons per minute (gpm) per unit, Calculation Input 2.15. The required
input units for the Byron ODCM computer program are units of pCi/mI. The annual release into
the discharge canal in units of pCi/yr requires a conversion to a isotopic concentration of
pCi/mL

Conversion example using CR-51 from Table 7.2-1

6.16E+01 pCI/yr x(lmin/l3000gal)x(0.264ga1/l000miI)x lhr/6Omin x ldayl24hrx lyr/365days
2.38E-12 IJCi/mI

Table 2-4 of the ODCM, CY-BY-170-301, Revision 12 is entitled “Assumed Composition of the
Byron Station Liquid Effluent”. Considering that the PWR-GALE computer program is also a
primary reference of the ODCM, there should be a linkage between the UFSAR Table 11.2-1
of the Byron UFSAR, Revision 12, December2008 and ODCM Table 2-4, ODCM, CY-BY-170-
301, Revision 12 with respect to liquid effluent.

This comparison linkage is demonstrated in the following manner:

Table 72-2 Comparison of Expected Annual Liquid
Effluent

into Discharge Canal
NUCLIDE pCi/ml** pCi/ml*

CR-51 2.39E-12 2.38E-12

MN-54 388E-11 3.90E-11
FE-55 2.08E-12 2.09E-12
FE-59 1.35E-12 1.34E-12
00-58 1.74E-10 1.75E-1O
00-60 3.40E-10 3.39E-10
ZR-95 5.40E-11 5.41E-11
NB-95 7.72E-11 7.73E-11

NP-239 8.88E-13 8.96E-13
BR-83 6.59E-13 6.80E-13
RB-86 1,81E-12 1.81E-12

SR-89 5,02E-13 4.95E-13
M0-99 7.72E-11 7.65E-11

TC-99M 8.88E-11 8.93E-11

RU-103 5.40E-12 5.45E-12

RU-106 9.26E-11 9,27E-11
AG11OM 1.70E-11 1.70E-11

TE-127 5.40E-13 5.41E-13
TE-129M 1.78E-12 1.77E-12
TE-129 1,16E-12 1.17E-12

1-130 4.24E-12 4.21E-12
TE-131M 1.27E-12 1.26E-12
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Table 7.2-2 Comparison of Expected Annual Liquid
Effluent

into Discharge Canal
NUCLIDE

1-131 3.09E-09 - 3.11E-09
TE-132 2.39E-11 2.38E-11

1-132 6.95E-11 6.92E-11
1-133 1.43E-09 141E-09

CS-134 1.08E-09 1.08E-09
1-135 1.66E-1O 1.68E-10

CS-136 2.66E-10 2.66E-10
CS-137 1.35E-09 1.34E-09

BA-137M O.OOE+00 3.90E-1O
CE-144 2.O1E-1O 2.O1E-1O

H-3 1.16E-05 1.16E-05

*Based on Table 11.2-1 of the UFSAR. Revision 12, December2008
** Based on ODCM, CY-BY-170-301, Revision 12, Table 2-4

The documentation does provide justification for the removal of Ba-I 37m from the ODCM.
Comparing the discharge concentrations between the ODCM Table 2-4 and those based on
UFSAR Table 11.2-1, Revision 12, December 2008 shows that they are the same, accounting
for the variation due to rounding between the two documents, Since the Braidwood analysis
used the annual airborne releases, and only the airborne releases, from the UFSAR in their
calculation, the Byron analysis will use the airborne and liquid releases based on tables in the
UFSAR.

The airborne releases to the environment and the liquid releases to the environment, Table
7.1-1 and Table 7.2-1, respectively, were transmitted to the Byron Station via Sargent & Lundy
E-Mail as input to their ODCM computer code RETDAS. As part of the calculation review
process, nucUdes in Table 7.1-1 and Table 7.2-1 were compared to the respective inputs of
RETDAS, where applicable, and found to be acceptable, confirming the use of the same
airborne and liquid source terms.
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8.0 ACCEPTANCE CRITERIA

The acceptance criteria below reflects the limits estabHshed by the Radioactive Effluent
Controls Program, Technical Specification 5.5A (Ref. 4.9), to maintain the doses to the
general public as low as reasonably achievable:

1. As shown in Attachment N, the ODCM (Ref. 4.2), CYBY170-301 Revision 12, establishes
the foNowing limits to satisfy the design objectives for gaseous and liquid releases to
unrestricted areas as contained in 100FR5O Appendix I:

Table 8.0i APPENDIX AIRBORN’E
RELEASES

Radiation Year
ype

Gamma (air) 10 mrad
Beta (air) 20 rnrad

AnyQigan i5mrad

Table 8.02 APPENDIX I LIQUID RELEASES
Radiation Year

Type
Whole(Total) Body 3 mrem

Organ 10 rnrem

2. The ODCM (Ref. 4.2), CYBY17O301 Revision 12 estabhshes the following limits to satisfy
the design objectives for gaseous and liquid releases to unrestricted areas as contained in
IOCFR2O, See Attachment N:

Table 8.03 IOCFR2O GASEOUS and LIQUID
RELEASES

Total Effective Dose 100 mrem/year
[ Equivalent
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3. As iNustrated in Attachment N, the ODCM (Ref. 4.2) estabHshes the foflowing mits to satisfy
the design objectives for the summation of gaseous and ‘iquid r&eases to unrestricted areas
as contained in 400FR19O,

Tab’e 8.O4 4OCFR19O URAN!UM FUEL CYCLE
RELEASES*

Tota’ Body 25 mrem/year
Thyroid Dose 75 mrem/year
Organ Dose 25 mrem/year

*per Attachment N, comp’iance with 4OCFR19O demonstrates comp’iance with 100FR2O.

4. The foowing imits are provided in IOCFR2O Appendix B for M31 and I133

Tabe 8.05 1OCFR2O Appendix B Limits
SOTQPE OCCUPAflONAL EFFLUENT

DAC UMT CONCENTRA11ON
UMIT

(pCi/m) (pCi/m)
p131 2E-08 2E10
p133 1 E-07 I E09

5. As Wustrated in Attachment N, the ODCM (Ref. 4.2) estab’ishes the foflowing imits to satisfy
the design objectives for the instantaneous releases to the Unrestricted Area Boundary.

Table 8,06
ODCM Table 1-1

Regulatory Dose Limit Matrix**
(mrem/yr)

Total Body Dose Rate Due to 500
Noble Gas Radian uclides
(instantaneous limit, per site)
Skin Dose Rate Due to Noble 3,000
Gas Radionuchdes
(instantaneous limit, per
site)
Organ Dose Rate Due to 1,500
Specified NonNoble Gas
Radionuclides (instantaneous
Hmit, per site)

**See Attachment N
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9.0 RETDAS COMPUTER PROGRAM RESULTS

9.1 Airborne Gaseous Releases

Gaseous effluent results for Appendix I compliance applicable to Unit I and Unit 2 are
provided in Attachment F and Attachment G (Unfiltered) and Attachments P and Q (Filtered),
respectively. RETDAS inputs are the same for Unit 1 and Unit 2. Calculated dose results are
compared against the Regulatory Dose Limit Matrix, Table 1I, of the ODCM, CYBY170-301,
Revision 12, Attachment N.

**See Attachment N

Table 9.11
APPENDIX I UNFILTERED NOBLE GAS AIRBORNE

RELEASE
ODCM

Regulatory
Dose Limit Calculated

Isotope Matrix** Annual Percent of
Type (mrad) Dose Limit

(mrad)
Noble Gas

Gamma I .OOE+01 6.57E-02 6.57E01
(0.657%)

Noble Gas
Beta 2.OOE+01 5.27E-02 2,64E01

(0.264%)

Table 912
APPENDIX I UNFILTERED IODINE and PARTICULATE AIRBORNE

RELEASE
Isotope ODCM
Type Regulatory

Dose Limit Age Calculated
Matrix** Group/Critical Annual Percent of
(mrem) Organ Dose Limit

(mrem)
Iodine and
Particulate 1 .50E+01 Infant/Thyroid 9.82E+00 6.55E+01

(65.5%)
**See Attachment N
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Table 9.1-3
APPENDIX FILTERED** NOBLE GAS AIRBORNE

RELEASE

ODCM

Regulatory

Dose Limit Calculated

Isotope Matrix** Annual Percent of
Type (mrad) Dose limit

(mrad)
Noble Gas

Gamma 1 .OOE+01 6.57E-02 6.57E-01
(0.657%)

Noble Gas
Beta 2.OOE+01 5.27E-02 2.64E-01

(0.264%)
** See Attachment N

Table 9.1-4
APPENDIX I FILTERED IODINE** and PARTICULATE AIRBORNE

RELEASE

ODCM

Regulatory

Dose Limit Age Calculated

Isotope Matrix** Group/Critical Annual Percent of

Type (mrem) Organ Dose Limit

(mrem)

Iodine and

Particulate 1.50E+01 Infant/Thyroid 6.64E+00 4A3E+01
(44.3%)

** See Attachment N

IOCFR2O Appendix B compliance is demonstrated using the iodine concentrations (1-131 and

1-133) RETDAS results in Attachments F and G (Unfiltered) and Attachments P and Q

(Filtered).

Table 9.1-5
1OCFR2O APPENDIX B COMPLIANCE UNFILTERED GASEOUS RELEASE

ISOTOPE OCCUPATIONAL — CALCULATED VENT STACK CALCULATED
DAC LIMIT IODINE EFFLUENT ISOTOPIC IODINE

CONCENTRATION CONCENTRATION RELEASE CONCENTRATION
(pCi/mI) RESTRICTED AREA LIMIT CONCENTRATION UNRESTRICTED

BOUNDARY (pCi/mI) AREA BOUNDARY
(pCi/mi) (pCi/mI) (pCi/mI)

A B=EX3.20 C D E=DXXJQ
-131 2E-08 4.99E-17 2E-1O 3.47E-11 1.56E-17
-133 1E-07 7.22-17 1E-09 5.02E-11 2.26E-17
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Table 9.1-6
1OCFR2O APPENDIX B COMPLIANCE FILTERED GASEOUS RELEASE

ISOTOPE CALCULATED VENT STACK CALCULATED
IODINE ISOTOPIC IODINE

OCCUPATIONAL CONCENTRATION EFFLUENT RELEASE CONCENTRATION
DAC LIMIT RESTRICTED AREA CONCENTRATION CONCENTRATION UNRESTRICTED

BOUNDARY LIMIT AREA BOUNDARY
(1JCIImI) (pCi/mI) (pCi/mI) (pCi/mI) (pCi/mI)

A B=EX3.20 C D E=DXX/Q
1-131 2E-08 3.36E-17 2E-1O 2.33E-1I 1.05E-17
1-133 1E-07 4.61E-17 1E-09 3.20E-11 1.44E-17

As discussed in Section 6.1, the variation in the calculated concentration at the Unrestricted
Area Boundary and the Restricted Area Boundary for the gaseous release is proportional to
the x/Qs at those locations, Table 9.1-5 and Table 9.1-6 tabulate the calculated iodine
concentration at the Unrestricted Area Boundary for the unfiltered (Attachment F) and filtered
(Attachment P) gaseous releases, respectively. From visual inspection of Table 4-1 of the
ODCM (CY-BY-170-301, Revision 12), the maximum vent at the unrestricted boundary is
4.497E-07 sec/rn3 in the SSE sector. This applies to the effluent concentration limits for the
general public at the unrestricted area boundary.

The maximum at the Restricted Area Boundary tabulated in Table 4-2 of the ODCM (CY
BY-I 70-301, Revision 12) is 1 .441 E-06 sec/rn3 in the S sector. Though the dose points are not
at the same location, it is conservative to apply the ratio of maximum )(/Qs to the RETDAS
iodine concentration at the Unrestricted Area Boundary.

xIQ ratio 1.441 E-0614.497E-07 = 3.20
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9.2 Liquid Releases

Liquid effluent annual dose resu[ts for Appendix compliance are provided in Attachment J and
Attachment K for Unit I and Unit 2, respectively. The inputs to RETDAS are identical for both
units. Calculated dose resufts are compared against the Regulatory Dose Limit Matrix, Table
1-I, of the ODCM, CY-BY170-301, Revision 12.

ODCM
Regulatory
Dose Limit

Matrix**
(mrem/yr)

Organ Type Organ Calculated Annual
Dose

(mremyr)

Table 92-1
APPENDIX I LIQUID RELEASE ORGAN DOSE

Age
Group
Teen 10 Any Liver 212E-02

Percent of Limit

2.12E-01
(0.212%)

Table 9.2-2
APPENDIX I LIQUID RELEASE WHOLE BODY (TOTAL) DOSE
ODCM Organ Type Organ Calculated Annual Percent of Limit

Regulatory Dose
Dose Limit (mrem/yr)

Matrix**
(mrem/yr)

Age
Group
Adult 3 Tot Body TBody 1.53E-02 5.1OE-01

(0.510%)

**S Attachment N

Note that the liquid releases are not impacted by bypassing the OGFU. Therefore, dose
consequences analyses utilizing the liquid releases tabulated in UFSAR Table 1 1.2-1 of the
Byron UFSAR, Revision 12, December2008 and Table 2-4 of the QDCM, CY-BY-170-301,
Revision 12 are also not impacted by this modification.

Note that examination of Attachment N shows that Attachment N is Table 1-1 of the ODCM
and the liquid organ dose and the liquid whole body dose Appendix I liquid compliance have
respective acceptance criteria. Each dose category, regardless of their comparative
magnitude, is compared against its respective acceptance criteria. Appendix I compliance is
determined by this comparison.
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9.3 IOCFR2O Instantaneous Dose Compliance

As stated in Attachment C, IOCFR2O compliance is demonstrated for the site by the gaseous
instantaneous computer output of RETDAS, the ODCM computer program, at the unrestricted
boundary (Attachment R). It utilizes gaseous releases to determine the results in Section 2.12.
The Technical Specification limits tabulated in Table 11 (Attachment N), the Regulatory Dose
Limit Matrix of the ODCM (CYBY170301, Revision 12) are the regulatory limits for 1OCFR2O
compliance.

Table 9.31
UNFILTERED GASEOUS INSTANTANEOUS ANNUAL DOSE (mrem/yr)

Organ Type Maximum Possible ODCM Regulatory Percent of Limit
Dose Dose Limit Matrix**

(mrem/yr) (mrem/yr)
Total Body 1.15E01 5.OOE+02 2.30E02

(0.0230%)
Skin 3.01E01 3.OOE+03 1.00E02

(0.0100%)
Organ 6.07E+01 1.50E÷03 4.05E+00

(4.05%)

Table 9.32
FILTERED GASEOUS INSTANTANEOUS ANNUAL DOSE (mrem/yr)

Organ Type Maximum Possible ODCM Regulatory Percent of Limit
Dose Dose Limit Matrix**

(mrem/yr) (mrem/yr)
Total Body 1.15E01 5.OOE+02 2.30E02

(0.0230%)
Skin 3.01 E01 3.OOE+03 1.OOE-02

(0.0100%)
Organ 4O9E+01 1.50E+03 2.72E+00

(2.72%)

**See Attachment N

9.4 IOCFR2O.1301 (a) (1) Compliance

Per guidance tabulated in Table 11, the Regulatory Dose Limit Matrix of the ODCM (CYBY
170301), Revision 12, compliance to IOCFR2O.1301 (a) (1) is demonstrated by complying
with 4OCFR19O. See Attachment N.

9.5 400FR19O Compliance

Based on the guidance in Attachment N, compliance with 4OCFRI9O is demonstrated on a
station basis in the filtered and bypassed configurations of the OFGFU using the following
output tables of RETDAS presented in Attachment L and Attachment M:
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Table 951
400FR19O UNFILTERED ANNUAL DOSE BY ORGAN AND AGE GROUP (mrem/yr)

Child
Infant

Organ
Total Body

Thyroid

Gaseous
Dose

Component
(mrem/yr)
5,O5EO1
I 96E+O1

Total Dose
(mrem/yr)
5.12E01

1 .97E+O1 *

ODCM Regulatory
Dose Limit Matrix**

(mrem/yr)

25
75

Table 952
4OCFRI 90 FILTERED ANNUAL DOSE BY ORGAN AND AGE GROUP (mrem/yr)

Gaseous
Liquid Dose Dose ODCM Regulatory

Component Component Total Dose Dose Limit Matrix**

Organ (mrem/yr) (mrem/yr) (mrem/yr) (mrem/yr)
Child Total Body 7.21 EO3 5.OOE-O1 5O7EO1 25
Infant Thyroid 5,16EO3 1.33E+O1 1,33E÷O1* 75

*The calculated Infinite Thyroid dose is less than 25 mrern/yr, which also satisfies the Any/Other Organ acceptance criteria of
4OCFR19O.

**See Attachment N

Based on the dIscussIon n SectIon 2 13 there are no dIrect shIne contnbutlons from contaIned
sources on the Byron site. The direct shine contribution to the 4OCFR19O compliance
summation is zero. As observed in Table 9.51 and Table 9.52, the total annual dose of the
three organs of Interest are less than those specIfied Ifl the ODCM Regulatory Dose MatrIx
Attachment N regardless of the confIguratIon of the OGFU
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1oo SUMMARY

101 1OCFR5O Appendix

As shown in Tab’es 91-i, 9i2, 9i3 and 9i4, the design objectives dose ‘imitations in
100FR5O Appendix for gaseous releases are satisfied for both cases, filtered and unfiftered,
as calculated based on the source terms in UFSAR Table 11 UFSAR, Revision 5, 1994.
Yearly doses are weN below the criteria in 100FR5O Appendix L The only dose affected by the
operation of the OGFU is that to the thyroid. Thyroid doses at the Unrestricted Boundary
increase by 48% (982/664) when iodine releases are adjusted for the removal of the OGFU.
Since the OGFU charcoal fUter units are currently not functional, there wiN be no actual change
in dose due to primary to secondary leakage. In addition, the NRC did not credit the operation
of the OGFU n thew calculatons of offste dose Therefore the permanent bypass of the
OGFU wiN not result in an increase in dose to the general public as calculated by the NRC in
support of Byron Station’s license application.

The liquid releases are not changed by this modification. Therefore, dose consequences
associated with the liquid releases are unchanged. Results tabulated in Table 921 and Table
922 demonstrate compliance with Appendix I liquid release dose limits in ODCM Table 11.

The ODCM currently considers the OGFU a mechanism in the Ventilation Exhaust Treatment
System to reduce the release of radioactivity. Since the requirements of ODCM Section 4.1.5
and Technical Specification 5.5.4 are operational limitations, it is acceptable to assume that
operator actions can be taken to limit the release of radioactivity to the environment via the Off
Gas Treatment System in the event of primary to secondary leakage.

102 IOCFR2O Compliance

Per guidance tabulated in Table 1 1, the Regulatory Dose Limit Matrix of the ODCM (CYBY
170301), Revision 12, compliance to 1OCFR2OI3O1 (a) (1) is demonstrated by complying
with 400FR19O. See Attachment N.

Compliance with the 1OCFR2O instantaneous annual dose requirements of ODCM Table 1-1 is
demonstrated in Table 9.31 and Table 9.32 of this calculation.

10.3 1OCFR2O Appendix B Airborne Concentrations:

As nthcated rn Table 9 15 and Table 9 16 awborne concentratDons for l131 and l133 are
significantly below the criteria in IOCFR2O Appendix B, though the maximum unfiltered
ncrease n odne concentraton s approxmately 48% (l131) and 60% (l133)

10 4 4OCFR19O Comphance

Based on the dscusson rn Secton 2 13 there are no dwect shme contnbutons from contarned
sources on the Byron ste The dwect shrne contnbuton to the 4OCFR19O comphance
summaton s zero As observed n Table 9 51 and Table 9 5-2 the total annual dose of the
three organs of interest are less than those specified in the ODCM Regulatory Dose Matrix,
Attachment N regardless of the configuration of the OGFU.
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11.0 CONCLUSIONS

11.1 The predicted increase in the r&ease of radioactive materia’s is insignificant as a resu’t
of the permanent bypass of the QGFU. Based on information tabuated in Tabe 9.1-5 and
Tabe 9.1-6 the following tabes are constructed for comparison purposes of flltered and
unflltered iodine concentrations at the restricted and unrestricted area boundaries:

TABLE 111-1
IOCFR2O APPENDIX B CONCENTRATIONS-RESTRICTED AREA BOUNDARY

UNFILTERED GASEOUS RELEASE FILTERED GASEOUS RELEASE

ISOTOPE CALCULATED IODINE CALCULATED IODINE
CONCENTRATION CONCENTRATION

RESTRICTED AREA BOUNDARY RESTRICTED AREA BOUNDARY
(pCi/mI) (pCi/mI)

-131 4.99E-17 3.36E-17

1-133 7.22-17 4.61E-17

TABLE 11.1-2
IOCFR2O APPENDIX B CONCENTRATIONS-UNRESTRICTED AREA BOUNDARY

UNFILTERED GASEOUS RELEASE FILTERED GASEOUS RELEASE

ISOTOPE CALCULATED IODINE CALCULATED IODINE
CONCENTRATION CONCENTRATION

UNRESTRICTED AREA BOUNDARY UNRESTRICTED AREA BOUNDARY
(pCi/mI) (pCi/mI)

1-131 1.56E-17 1.05E-17

1-133 2.26E-17 1.44E-17

A.s is can be seen in Tabe 11.1-1 and Tabe 111-2, the fiftered and unflltered concentrations
at the restricted and unrestrIcted boundanes are on the order ot 1 E-17 (iCI/mfl and are
considered insignificant.

11 .2 The predicted increase in occupationa’ doses to pant personn& at the restricted area
boundary and doses to the genera’ pubic at the unrestricted area boundary are insignificant as
a resu[t of the permanent bypass of the QGFU based on the insignificant concentrations of -

131 and -133 at the restricted and unrestricted area boundaries.

ii .3 Liquid r&eases and associated doses are not changed due to bypassing of the OGFU.

11 4 [tems 111 and 11 2 above assume that the OGFU 15 functIona however the charcoa
unIts are currenfly not n use and theIr IodIne remova’ capablhty IS not confIrmed Therefore,
the permanent bypassIng of the OGFU does not resuft n an ncrease In radIoactIve matenas
or dose to the genera publlc.

11 5 The off sIte aIrborne effluent doses as cacuated by the NRC n support of
StatIons hcense apphcatlon are not Increased as a result of permanent bypassIng
OGFU.

Byron’s
of the
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I 1 6 Appendix compance for filtered and unfiltered airborne releases is tabulated in Tabes
9.11 through 914.

Therefore, this calcuation justifies the permanent bypassing of the OGFU under EC 402667,
Rev. 1.
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.• RE: [EXTERNAL] Byron Offgas Filter Unit Remova1Design Objectives for Gaseous
Releases -RE-TRANSMITTAL NO CHANGES

/

/ Golich, Jeffrey M (GenCo-Nuc)
to:
BARRY.C.SCHWARTZSargent1undy.corn
05/31/2016 03:44 PM
Hide Details
From: “Golich, Jeffrey M:(GenCo-Nuc)” jeffrey.golichexeloncorp.corn>
To: “BARRY.C.SCHWARTZSargentlundy.com
<BARRY.C. SCHWARTZSargentlundycom>,
History: This message has been forwarded.

Barry,

The gaseous releases need to be entered in units of uCi/cc and the liquid releases in units of uCi/mi, so an
average microcuries per unit volume concentration wiH need to be determined,

Jeff

From: BARRY.C.SCHWARTZ@Sargentlundy.com [mato.8ARRYC:5CHWAi&1ZCL)S.Lyoi,]
Sent: Friday, May 27, 2016 3:57 PM
To: Golich, Jeffrey M:(GenCo-Nuc)
Cc: JOHN.RICH@sargentlundy.com; ROBERT. L. MARSH@sargentlundy.com; CM. LAUNI@sargentlundy.com;
TOANNIS. K.GASTOUNIOTIS@Sargentlundycom; PAULA. MCGARY@sargentIundycom;
RICHARD.CHflTENDEN@sargentlundy.com; Englért, Edward James:(GenCo-Nuc);
ALEKSANDAR. MILICEVIC@sargentlundy,com
Subject: [EXTERNAL) Byron Offgas FHter Unit Removal-Design Objectives for Gaseous Releases RE
TRANSMITTAL NO CHANGES

Jeff,
Based on the information provided in the Byron ODCM, Table 1-1, Regulatory Dose Limit Matrix and Table 1-b,
Compliance Matrix:

1. Appendix I compliance has an Airborne Release and a Liquid Release dose component for comparison
purposes.
These components are NOT summed for this comparison. The Airborne Release and the Liquid Release
components of the dose have their respective regulatory limits for each comparison Note that these are organ
doses in terms of mrad and mrem.

2. IOCFR2O compliance has an Airborne Release and a Liquid Release dose component for comparison
purposes.
These dose components are summed for this comparison. Note that this is Total Effective Dose Equivalent in
terms of mrem TEDE.

3 4OCFRI9O compliance has an Airborne Release a Liquid Release and a direct dose component from
contained sources on the plant site for comparison purposes
The dose associated with the Airborne Release the total dose associated with the Liquid Release and the direct
dose from the contained plant sources are summed for comparison. Additionally, the organ doses to an adult due
to all pathways are required.

4, For the direct dose from the on site contained sources, a term of the 4OCFR1 90 summation, we are assuming
that there is a standard, but conservative, value in RETDAS that is combined with the dose results of the airborne
and liquid releases, yielding the total for comparison against the regulatory limits.

file :///C:/Users/059455/AppData/Local/Ternp/notesFFF692/-web4993.htrn 6/10/2016
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The B/B UFSAR contains expected annual gaseous releases via the vent stack (Table 11 .36) and expected
annual liquid releases into the discharge canal (Table 11 21). The tables are as follows and are extracted from
the draft calculation in preparation

AIRBORNE RELEASE VA VENT STACK

Table 213
ISOTOPE UFSAR TABLE 11 3$ UFSAR TABLE 11 3$ ANNUAL RELEASE

ANNUAL RELEASE FROM ANNUAL RELEASE FROM FROM ONE UMT
ONE UNIT FILTERED ONE UNIT ALTERED UNALTERED

(CUyr) (pClIyr)

(pCl/yr)
A B C

H-3 tOOE+03 1.OOE+09 1OOE+09
C14 8OOE+00 8OOE+06 8OOE+06
Ar-41 2.50E+01 250E+07 250E+07

Kr-85m 500E+00 5.OOE+06 5OOE÷06
Kr85 7OOE+02 7OOE+08 7. 00E+08
Kr87 1OOE+00 1.OOE+06 1.OOE+06
Kr88 8.OOE+00 8OOE+06 8OOE+06

Xe1 31 m 39OE+O1 3.90E+07 3.90E+07
Xe133m 1.50E+01 1.50E+07 1.50E+07
Xe133 2OOE+03 2.OOE+09 2.OOE+09
Xe135 1.50E+03 150E+07 1.50E+07
Xe-138 1OOE+0O 1OOE+06 1OOE+06

I1 31 5.1 OE-02 5.1 0E+04 760E+04
p133 7OOE-02 7OOE+04 1IOE+05

Mn54 47OEO3 470E+03 470E+03
Fe59 1 60E03 1 60E+03 I 60E+03
Co58 1 60E02 160E+04 160E+04
Co60 7.30E-03 730E+03 730E+03
Sr89 3.40EO4 340E+02 340E+02
Sr-90 620E05 620E+O1 620E+01

Cs134 470E-03 470E+03 470E+03
Cs137 78OE03 T8OE+03 7.80E+03

UQUD RELEASE NTO DISCHARGE CANAL

Table 264

EXTRACTED FROM B/B UFSAR TABLE 11 2 1

EXPECTED ANNUAL RELEASE INTO DISCHARGE CANAL EXPECTED ANNUAL RELEASE INTO DISCHARGE CANAL

file :1//C :/Users/05945 5/AppDataILocal/Temp/notesFFF692/web4993htm 6/10/2016



Page 3 of4
166

ANALYSES NO. BYR16O12 REVS ION 0 PAGE 4A of 5A

NUCUDE TOTAL TOTAL

CURIES/YR .iCURIES/YR

CR-51 616E-05 616E+01

MN-54 1.O1E-03 1.01E+03

FE-55 SAOE-05 540E+O1

FE-59 347E-05 3A7E+O1

CO-58 453E-03 4.53E+03

CO-60 8.77E-03 877E+03

ZR-95 140E-03 140E+03

NB-95 2OOE-03 200E+O3

NP-239 232E-05 232E+O1

BR-83 1.76E-05 L76E+O1

RB-86 469E-05 469E+01

SR-89 128E-05 128E+01

MO-99 198E-03 :L98E+03

TC-99M 2.31E-03 2.31E+03

RU-103 L41E-04 1.41E+02

RU-106 2.40E-03 240E+03

AG-ibM 4.40E-04 4.40E+02

TE-127 140E-05 140E+01

Table 2G-1

EXTRACTED FROM B/B UFSAR TABLE 1L24

NUCUDE

TE-129M 459E-05 4.59E+01

TE-129 303E-05 3.03E+01

1-130 LO9E-04 1.09E+02

TE-131M 327E-05 327E+01

1-131 805E-02 8.05E+04

TE-132 6.16E-04 6.16E+02

-132 1.79E-03 179E+03

1-133 366E-02 166E+04

CS-134 280E-02 2.80E+04

1-135 4.35E-03 435E+03

CS-136 6.89E-03 689E+03

CS-137 348E-02 3A8E+04

BA-137M LO1E-02 1.O1E+04

CE-144 5.20E-03 520E+O3

ALL OTHERS 5.13E-05 513E+01

H-3 300E+02 3OOE+08

file:///C :/Users/05945 5/AppDataILocaI/Temp/notesFFF692/web4993htrn 6/10/2016
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P’ease review the format (units) of the isotopes in the above tab’es against your requirements for RETDAS. !f
needed, we wW adjust the units and/or format to your requirements.

Thank you for your support,
Barry Schwartz
31 2-2697296

This Email message and any attachment may contain information that is proprietary, legally privileged,
confidential and/or subject to copyright belonging to Exelon Corporation or its affiliates (Exelo&’).
This Email is intended solely for the use of the person(s) to which it is addressed. If you are not an
intended recipient, or the employee or agent responsible for delivery of this Email to the intended
recipient(s), you are hereby notified that any dissemination, distribution or copying of this Email is
strictly prohibited. If you have received this message in error, please immediately notify the sender and
permanently delete this Email and any copies. Exelon policies expressly prohibit employees from
making defamatory or offensive statements and infringing any copyright or any other legal right by
Email communication. Exelon will not accept any liability in respect of such communications. -EXCIP

file:///C:/Users/059455/AppData/Local/Temp/notesFFF692/web4993htrn 6/10/2016
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1L2 LIQUID WASTE MANAGEMENT SYSTEMS

In general, the liquid radwaste system collects, monitors, and
recycles or releases, with or without treatment where
appropriate, all potentially radioactive liquid wastes produced
by the station during normal operation and maintenance, as well
as transient conditions The only exception is that effluent
from the treated water system (Byron only), the condensate
polisher sump and the turbine building fire and oil sump, because
of minimal activity levels, is normally discharged without being
processed through the liquid radwaste system. Effluent from
these sumps is monitored by radiation monitors that will
automatically terminate sump discharge if unacceptable activity
is present in the sump effluent Corrective action can then be
initiated to reroute the sump effluents to the appropriate
treatment system prior to release

11124 Design Bases

ll2ll Safety Design Basis

The liquid radwaste system is designed so that liquid radwaste
discharged from the site will have radioactive nuclide
concentrations well within the limits specified in 10 CER 20 and
10 CFR 50, Appendix I.

Each liquid radwaste processing stream terminates in a monitor
tank (see Drawing M-48A) Since the liquid radwaste system
operates on a batch basis, this arrangement allows each treated
batch to be sampled to assure that the treatment was sufficient
If the sample indicates that the waste needs further processing,
it is recycled either through the same subsystem or through
another subsystem providing a different form of treatment If
the treated waste water is not needed for reuse, the water is
sent to either release tank (OWXO1T or OWX26T) for discharge.
Each batch is sampled prior to discharge from the release tank to
verify that its activity level is within limits for discharge
The actual discharge to the circulating water blowdown line
requires manually opening a remotely operated valve with a
keylocked switch The key for the valve lock is controlled by
administrative procedures.

ll2l2 Power Generation Design Basis

The liquid radwaste system is sized to handle maximum expected
liquid waste inputs on the basis of both volume and activity as a
result of normal operation, including anticipated abnormal
occurrences for Units 1 and 2.

The liquid radwaste system is composed of the following two
subsystems:

a. the steam generator blowdown subsystem, and

b. the nonblowdown radwaste subsystemS

1l21 REVISION 9 DECEMBER 2002
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These subsystems are extensively crosstied to provide a high
degree of availability and reliability

The purpose of the steam generator blowdown subsystem is to
maintain the steam generator water chemistry within specified
limits.

The liquid radwaste system is designed to permit recycling of
plant waterS The stations are designed to minimize
noncontaminated inputs from leakage of service water, circulating
water, and groundwater into the plant floor drain system

A cost—benefit analysis is not required for the liquid radwaste
system. This is because Commonwealth Edison has complied with
the Guides on Design Objectives for Light—Water-Cooled Nuclear
Power Reactors proposed in the concluding statement of the
position of the regulatory staff in Docket RM-50-2 dated February
20, 1974, pp. 25—3D.

1L2li3 Expected Radioactive Releases

Byron and Braidwood Nuclear stations have updated the core power
level twice. First to a core power level of 35866 MWt, then to
the Measurement Uncertainty Recapture uprate power level of 3645
MWt. The original licensed power level was 3411 MWt. The
original expected liquid radwaste effluent data presented in the
UFSAR is based on a power level of 3565 MWt.

Expected annual average releases of radionuclides from the liquid
radwaste system are shown in Table lL2-l. These releases were
determined by using the NUREG 0017/PWR—GALE computer program
(References 1 and 2) Both the original as well as the uprated
parameters describing the expected normal operation of one unit
of the station are listed in Table 11.2-2 These values were
used as input to the computer code for the original analyses
The impact of core uprate on the effluent releases was evaluated
based on an assessment of the changes in input parameters

Core uprate results in a maximum potential increase of 06% in
the liquid effluent release concentrations previously reported
Taking into consideration the accuracy and error bounds of the
operational data utilized in NUREG 00017, this small percentage
change is well within the uncertainty of the calculated results
of the original NUREG 0017 based expected liquid effluent
concentrations presented in Table 1L2—4 which remain valid for
uprate.

For tables 11.2—1 and 11.2-4 (for Braidwood only), actual data
has been used to determine the expected tritium (H—3) release and
blowdown concentration values.

11.2-2 REVISION 15 — DECEMBER 2014
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1121,4 10 CFR 50 Comparison

Conservatively estimated annual average doses to individuals
exposed to radioactive liquid effluents are given in Table
11,23. As can be seen from the total dose rates from the
various exposure pathways, the numerical guidelines set forth in
Appendix I to 10 CER 50 are satisfied. As discussed in Section
112.13, this assessment and Table 1li2—3 remain valid for
uprate

For Braidwood only, dose calculations using actual release data
and compiled in annual effluent release reports, in accordance
with the ODCM, indicate that normal liquid effluents, including
tritium, are typically within the estimates of Table 1L2-3 and
within guidelines of 10 CFR 50 AppI.

1l215 10 CFR 20 Comparison

Table 11,2—4 compares expected liquid effluent concentrations
with 10 CFR 20 limits. It can be seen that the expected effluent
concentrations are significantly below the specified limits, As
discussed in Section 112l.3, this assessment and Table 1l2-4
remain valid for uprate.

For Braidwood only, actual liquid effluent release data compiled
in annual effluent release reports, in accordance with the ODCM,
indicate that effluents are maintained within the concentration
and dose guidelines of 10 CFR 20.

11.2.1.6 Component Specifications

Table 11.2—5 gives the design parameters of various radwaste
system components

11.2—2a REVISION 12 - DECEMBER 2008
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1l2L7 Seismic Design and Quality Group

The structures housing the liquid radwaste system are Safety
Category I for the auxiliary building, and Safety Category II for
the turbine building and radwaste buildingS All components
(including tanks, pumps, valves, and piping) of the liquid
radwaste system containing radioactive wastes are classified as
Quality Group D, with the exception of the containment
penetration piping out to and including the second isolation
valve from the containment sump pump discharge, which is Quality
Group B piping and valves (refer to Section 32)

1L2.L8 Facility and Equipment Design

The liquid radwaste system is designed to minimize radiation
exposure to operating personneL Normal operations, maintenance,
and nonroutine operations are discussed in the following.

1L2.l.8.1 Maintenance Operations

Wherever practicable, components of the liquid radwaste systems
are segregated to the maximum extent practicaL To reduce
radiation exposure to maintenance personnel, components are
arranged so that access to a low activity component does not
necessitate passing near a high activity componentS Instruments
are located in low dose rate areas wherever practical to minimize
the radiation exposure to maintenance personneL

Valves, where practicable, are located outside of compartments to
minimize radiation exposure from tanks or components during valve
maintenance. Most radwaste pumps are equipped with mechanical
seals to minimize maintenance.

In general, components which may require maintenance are capable
of being flushed prior to maintenance

lL2.1.82 Floor, Wall, and Ceiling Coatings

In rooms containing radioactive wastes, the floors, and as
necessary, the walls and ceilings, are coated with a two—coat
water base epoxy paint for ease of decontamination

1L2.l.9 Tank Level Control

Provisions are made to preclude uncontrolled spills due to tank
overflows The following criteria apply to tanks outside the
containment building which may contain radioactive fluids:

a. Tank level instrumentation is provided on most
radwaste tanks with readout devices in the radwaste
control room. A high-level condition on these tanks
will be annunciated

b. Some radwaste tanks overflow to an adjacent sump, as
described in Table 11.2-9. Sumps are provided with

1L2-3 REVISION 2 - DECEMBER 1990
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duplex or triplex (redundant) pumps as appropriate.
Sumps are level controlled and logic is provided to
start and stop pumps automatically.

c. Provisions for tank level indication, level
annunciation, and overflows are given in Table 11.2-9
for all tanks outside the containment building
containing potentially radioactive liquids.

11.2.1.10 Prevention of Uncontrolled Releases

Based on operating experience during normal operations, it is
expected that it will be necessary to make controlled releases of
contaminated steam and condensate leakage to the environment.
During normal operations, these releases of radioactive liquids
to the environment are from the release tank after processing, as
needed, by the liquid radwaste system.

As a batch of waste is processed, the effluent is transferred to
an appropriate monitor tank (e.g., blowdown monitor tanks, boric
acid monitor tanks, and radwaste monitor tanks) for sampling
prior to being transferred to the release tanks or being
reprocessed. In the release tanks, the liquid is mixed and
sampled for activity prior to discharge. The release tanks
discharge must pass through either one of two remotely controlled
keylocked valves (0WX353 and 0WX896 on Drawing M-48-1) to be
released from the station. Limit switches supply status
information on the valve position to the operator at the radwaste
control panel. A radiation monitor is provided to automatically
close the valves on a high radiation signal.

In addition, effluents from the treated water system, the
condensate polisher sump and the turbine building fire and oil
sump are released to the environment, While normally considered
non-radioactive, these effluents can potentially become
contaminated, and the sump effluents are monitored by radiation
monitors which will halt sump pump operation if unacceptable
activity levels are present in sump effluent.

11.2-4 REVISION 9 - DECEMBER 2002
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1l.2.L11 ETSB—BTP l11 Comparison

The liquid radwaste system is designed to meet the design
criteria of the former Effluent Treatment Systems Branch (ETSB),
Branch Technical Position BTP l11, Revision 1, and meets the
criteria of Regulatory Guide 1.143, as described in Appendix A.

11.2.2 System Description

The liquid radwaste system is shared by both units. Unit 1 and
Unit 2, however, have separate equipment and floor drain
collection sump systems. Process flow diagrams are shown in
Drawing M—48A. The systems are depicted in Drawings M-48-1
through M-48-4O.

Inputs to the system are separated according to origin and/or
concentrations of radioactivity and chemical impurity. Separate
collection tanks are provided for each input stream, The waste
is routed from the collection tanks to the appropriate processing
paths. The system processes the radioactive liquid waste by
various combinations of filtration, evaporation (Bra idwood only),
and/or demineralization. At Braidwood, vendor radwaste
processing systems may utilize filtration, demineralization,
chemical and ultraviolet treatment, and/or reverse osmosis to
assist in radioactive liquid waste processing and recycling.

Provisions are made to bypass any processing device. The release
tanks cannot be bypassed.

After being processed through the various equipment items, the
purified effluent can be reused as secondary cycle makeup at
Byron, primary cycle makeup at Braidwood, or released to the
environment via the circulating water blowdown line.

11.25 REVISION 12 - DECEMBER 2008
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The liquid radwaste system is designed to handle wastes generated
during design—basis operational occurrences. This is
accomplished by providing sufficient process capacity within the
subsystems and collection and monitor tanks of adequate size.

The liquid radwaste system consists of two crosstied subsystems:

a. steam generator blowdown subsystem, and

b. non—blowdown radwaste subsystem which treats the
following waste streams:

1. auxiliary building equipment drains,

2. auxiliary building floor drains,

3. chemical waste drains,

4. regeneration waste drains,

5. laundry (detergent) drains,

6. turbine building equipment and floor drains when
contaminated, and

7. condensate polisher sump when unacceptably
contaminated.

Expected concentrations of radioactive nuclides in the various
input waste streams to the radwaste subsystems are listed in
Table 11.1-6. Expected inventories of radioactive nuclides in
major components of the liquid waste system are tabulated in
Tables 1L1-7 through 11.1—12. Table 11.2—6 lists the annual
average and maximum expected daily flows of each waste stream.
The expected activities in Table 11.1-1 correspond to the annual
average daily flows. The activities for the maximum daily flows
vary significantly. Actual release data are available in the
effluent release reports, which are prepared in accordance with
the ODCM.

Table 11.2-7 lists the design-basis decontamination factors for
the processing components used in the analysis of the systems.

The original steam generator blowdown prefilters were replaced
with larger prefilter units. However, the expected average and
maximum waste stream flows and the design basis decontamination
factors for the steam generator blowdown prefilters were not
revised to account for the larger prefilter volume.

11.2.2.1 Steam Generator Blowdown Subsystem

The function of the steam generator blowdown subsystem is to
maintain steam generator shell side water chemistry within the

11.2-6 REVISION 7 - DECEMBER 1998
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specified limits. Continuous blowdown constantly removes
impurities from the steam generator. The flow rate is varied as
required to maintain the steam generator water chemistry within
the required limits.

At Byron, steam generator blowdown may be sent to the condensate
polisher sump to improve secondary chemistry when excessive
impurities are present that would quickly exhaust steam generator
blowdown demineralizers,

For a further description of the steam generator blowdown
subsystem, see Subsections lO48 and 1O49.3l.

lL26a REVISION 6 DECEMBER 1996
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The components of the steam generator biowdown treatment
subsystem include four blowdown prefilters; four blowdown mixed
bed demineralizers; four blowdown demineralizer after filters;
three blowdown monitor tanks; and associated pumps, valves, and
instrumentation.

ll..2.2..l..l Normal Operation

Steam generator blowdown is operated in a normal range of 15 to
90 gpm per steam generator, depending on steam generator
chemistry requirements During normal operation, blowdown is
pumped from the steam generator blowdown condenser hotwells
through the blowdown prefilters, the blowdown mixed-bed
demineralizers, and the blowdown after filters to the condensate
storage tanks or respective unit hotwell.. In the event of high
radioactive material in the purified effluent leaving the
blowdown mixed-bed dernineralizers, the effluent is diverted to
the monitoring tanks Unit 1 and Unit 2 blowdown is normally
segregated, as the Unit 1 and Unit 2 condensate storage tanks are
normally segregated..

Blowdown from each steam generator is sampled and analyzed at
periodic intervals to determine:

a.. If the blowdown flow rate requires adjustment to
maintain the steam generator water chemistry limits.

b. If leakage condition exists, either at the main
condenser or primary to secondary leakage within one
or more steam generators so that remedial action can
be taken..

c. If the method of processing the blowdown should be
changed..

The time interval between samples of the blowdown from each steam
generator depends upon operating experience..

The effluent from each blowdown mixed bed demineralizer is
directed through a blowdown afterfilter to a header which is
valved so that Unit 1 effluent is normally separated from Unit 2
effluent.. Conductivity of each effluent stream from the blowdown
mixed bed demineralizers is monitored.. The processed liquid can
be routed to either Unit 1 or Unit 2 condensate storage tanks as
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described above or to a monitor tank. The water in the blowdown
monitor tanks is normally drained to the turbine building floor
drain system. The water may also be used to sluice blowdown
demineralizers or to backwash blowdown demineralizer strainers.

In addition to processing steam generator blowdown, the blowdown
mixed bed demineralizers can be used for processing turbine
building equipment drains, turbine building floor drains, and for
the further processing of the purified effluent from the radwaste
subsystems via the radwaste and blowdown monitor tanks. This
practice is not recommended for normal operation.

Effluent from the blowdown prefilters of each unit can be
diverted to each of the three radwaste evaporators, but normally
this flowpath is blocked by a spectacle blank flange (Braidwood
only).

l12212 Circulating Water to Secondary System Leakage

In the event of condenser tube or tube sheet leakage, the
blowdown rate may be increased to 360 gpm (180,000 lbs/hr) total
per unit to keep the steam generator shell side chemistry within
operating limits. The blowdown rate from the four steam
generators would be approximately 90 gpm for each steam
generator.

ll2243 Pr±mary—to—SecondaryLeakage Concurrent with Failed
Fuel

The radioisotope concentration in the steam generator blowdown is
given in Table 122—30 and Table 1116. If primary to secondary
leakage occurs in only one steam generator, the blowdown rate
from nonleaking steam generators remains high enough to maintain
chemistry specifications while the blowdown rate from the leaking
steam generator may be increased to the design rate of 90 gpm

1122l4 Primary—toSecondary Leakage Not Concurrent with
Failed Fuel

The steam generator blowdown during primaryto-secondary leakage
not concurrent with failed fuel will be processed as discussed in
Subsection 1122l3 during transient operating conditions.
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ll2245 Transient Operating Conditions

Increased blowdown may be used to keep the steam generator water
chemistry within specifications

lL222 Nonblowdown Liquid Radwaste Subsystem

This processing train collects and treats liquid radwastes from
sources other than steam generator blowdown. The mode of
operation is batchwise The nonblowdown liquid radwaste
subsystem includes the following input sources:

a. auxiliary building equipment drain,

b. auxiliary building floor drain,

c. chemical waste drain,

d. regeneration waste drain,

e. laundry (detergent) drain,

f. turbine building equipment and floor drain (when
contaminated),

g. turbine building fire and oil sump (when contaminated)
(Byron only),

h. condensate polisher sump when unacceptably
contaminated, and

i. waste treatment system (when contaminated) (Byron
only)

Each drain system except the chemical waste, regeneration waste,
and laundry drains, has two drain collection tanks. The chemical
waste and regeneration waste drains utilize one tank each plus a
shared dual purpose chemical/regeneration waste drain tank.
Waste is usually collected in one of two drain tanks. The
contents of the other tank may be sampled or processed. The
sample is taken from the recirculation line. Chemical additions
to adjust the wastewater pH or filter aids may be added to
improve waste processing efficiency.

Oil separators are provided in those sumps that could potentially
have oil in the water. A filter is installed downstream of each
drain tank pump discharge header, or drain tank effluent is sent
to vendor-installed equipment for filtration as needed,
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The radwaste evaporator inlet header receives liquid wastes from
the previously mentioned drain tanks. The liquid wastes entering
the radwaste evaporator inlet header normally bypass the
evaporators and are processed by the radwaste demineralizers or
by the vendor demineralizers

At Byron, nonessential service water to the radwaste evaporator
skids has been isolated permanently Blank plates have also been
installed in the inlets to the evaporators to prevent liquid
wastes from entering

The radwaste monitor tanks collect radwaste demineralizer
effluent The tanks contents will be mixed and sampled prior to
being transferred to the release tank.

Wastewater may be routed from the radwaste monitor tanks to
vendor taps in the radwaste building for additional processing,
as needed, and returned to the installed radwaste system for
monitored discharge

Based on this sample and station water balance considerations,
the water may be reprocessed or discharged via the release tanks.

See Table ll2—6 for the design—basis average and maximum waste
stream flows for the various inputs that are discussed in the
following Also refer to Table 1L1—6 for the realistic source
terms for these inputs.

At Byron, effluent from the condensate polisher sump, from the
turbine building floor and equipment drains (collected in the
turbine building fire and oil sump) and from the waste treatment
system is processed by the radwaste system if the contamination
exceeds effluent limits for the sumps The sump effluent is
monitored by radiation monitors to ensure that 00CM limits are
maintained.

At Braidwood, effluent from the condensate polisher sump and from
the turbine building floor and equipment drains is processed by
the radwaste system if contamination levels exceed effluent
limits. The turbine building fire and oil sump effluent is
monitored by a radiation monitor to ensure that ODCM limits are
maintained.

At Braidwood, a Radwaste Storage Tank (RST) is used to store and
manage the release of radioactive liquid waste containing
elevated concentrations of tritium. Based on waste water tritium
concentration, influenced by the time period of the fuel cycle of
each unit, discharge of the waste water may be delayed and the
waste water stored in the RST. The tank’s contents are sampled
to determine the degree of processing required prior to
transferring the contents to the liquid radwaste release tanks
for discharge.
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lL222l Auxiliary Building Equipment Drain

Input sources to the auxiliary building equipment drain tanks
include the following:

a. auxiliary building equipment drain collection sumps,

b. reactor coolant drain tank, and

c, spent resin tank drains (Braidwood only)

The waste is normally processed through demineralizers.
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ll22.22 Auxiliary Building Floor Drain

Input sources to the floor drain tanks include leakage from pump
seals and stuffing boxes, valve stem packing, equipment
overflows, and spills. Oil separators are provided in the
subsystems sumps.

Input sources to the auxiliary building floor drain tanks include
the following:

a. reactor cavity sumps,

b. containment floor drain sumps,

c. auxiliary building floor drain sumps,

d. fuel handling building floor drain sumps, and

e. radwaste building sump.

The two tanks are sized to accommodate the maximum accumulation
of wastes expected in 1 day. The processing flow paths are the
same as in the auxiliary building equipment drain,

11.2,2,2.3 Chemical Waste Drain

Input sources to the chemical drain tank and the dual purpose
chemical/regeneration drain tank include the following:

a. laboratory drains,

b. fuel handling building decontamination sump,

c. samples containing tritiated water and chemicals
required for analysis,

d. drumming station sumps,

e. boric acid processing system,

f. primary water storage tank, and

g. any other high—conductivity radioactive drains.

One tank is provided solely for the chemical drains. A second
tank is used as a dual purpose chemical/regeneration waste drain
tank. These wastes are processed through a demineralizer.
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lL222,4 Regeneration Waste Drain

Input sources to the regeneration waste drain tank and the dual
purpose chemical/regeneration waste drain tank include the
following:

a. spent resin sluicing drain header,

b. drumming station decanting tank overflows (Byron
only),

c. release tanks (regeneration waste drain tank only),
and

d. tendon tunnel sumps (when determined to be a source
of radiation contamination into the fire and oil
sump).

The blowdown and radwaste mixed bed demineralizers are replaced
as often as is required to maintain the demineralizers effluent
water quality.

11.2.2.2.5 Laundry Drain

The laundry drain tank collects detergent wastes from the
radioactive laundry (Braidwood only), personnel decontamination
shower and the TSC drains and showers, These waste streams are
sent to the release tanks for release or a radwaste demineralizer
for further treatment.

11.2,2.2.6 Turbine Building Equipment Drain

Secondary system drains are divided into turbine building
equipment drain and turbine building floor drain. The turbine
building equipment drain system can recover a large amount of
condensate grade water for station reuse,

Two turbine building equipment drain tanks receive water from the
turbine building equipment drain sumps. Since this drain water
is from the secondary system, the water in the turbine building
equipment drains are normally uncontaminated or only very
slightly contaminated. The water is normally treated in the
wastewater treatment plant for discharge. There are also
flowpaths from the turbine building equipment drain system to the
radwaste demineralizers and to the liquid release tank,
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At Byron, in the event of excessive leakage of the primary
coolant into the secondary system, the water may be processed in
the waste treatment plant and returned to the release tank for
discharge. At Braidwood, in the event of excessive leakage of
the primary coolant into the secondary system, the contaminated
water may be processed through the coalescer/carbon filters and
through additional filtration as needed and discharged via the
release tanks, but normally this flowpath is blocked by a
spectacle blank flange.

11.2.2.2.7 Turbine Building Floor Drain

The two turbine building floor drain tanks collect water from the
turbine building floor drain sumps, condensate pit sumps, and
essential service water sumps. These wastes are normally
nonradioactive, except for tritium, and are released to the
environment after filtration via the wastewater treatment (TR)
system.

11.2.2.2.8 Turbine Building Fire and Oil Sump

Turbine building waste water collected in the fire and oil sump,
including equipment and floor drain water, is monitored by a
radiation monitor. Water from this sump is normally discharged
to the waste treatment system for removal of oil and solids and
then released to the environment via the circulating water system
and blowdown line. However, if unacceptable radioactive
contamination is detected, the sump pumps are automatically
stopped and the water may be sent to the liquid radwaste
treatment system, via the waste treatment system (Byron only)
If the source of radioactive contamination is determined to be
one of the tendon tunnel sumps, either tendon tunnel pump
discharge can be sent to the regeneration waste drain tank for
processing in the radwaste system. The water may be processed by
the waste treatment plant and returned to the release tanks for
discharge (Byron only)

11.2.2.2.9 Condensate Polisher Sump

Water in the condensate polisher sump is monitored by a radiation
monitor on the sump discharge. Water from this sump discharge is
normally directed to the circulating water system, and then
released to the environment via the blowdown line. If a high
radiation signal is detected, pump operation is automatically
stopped and major condensate polisher inputs into the sump are
automatically isolated. If samples confirm that the water is
contaminated, the operator may manually change the valve lineup
to send the water to the release tank for a monitored discharge.

11.2.2.2.10 Waste Treatment System

The input to the waste treatment system is the Turbine Building
Fire and Oil Sump (see 11,2,2.2.8) . Water processed by the waste
treatment system is normally released to the environment via
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the circulating water system and blowdown line. If the radiation
monitor on the Turbine Building Eire and Oil Sump should fail, an
alarm will be annunciated in the radwaste control room, and the
contents of the treated water system would be sampled. If the
sample contains radioactive contamination, the systems contents
would be pumped to the liquid radwaste system.
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1L2.2.3 Operating Procedures

If the contents of a monitor tank are to be released, the
required radioactivity analysis is performed prior to
transferring the material to the release tank. The liquid is
then pumped to a release tank where a sample is again taken and
the required analysis is performed. Based on this analysis, the
discharge rate is determined so that, when mixed with cooling
water blowdown discharges, the water leaving the plant has a
radioactivity level less than the applicable effluent
concentration as stated in the Technical Specifications. A
remotely operated valve with a keylocked switch may then be
manually opened so that water can be discharged. The key for the
valve lock is controlled by administrative procedures. As a
further backup, a radiation detector monitors the liquid in the
discharge line prior to the point where the liquid is mixed with
the cooling water blowdown to the river. Upon detecting an
abnormal level of radiation, a valve on the release tank line
immediately upstream of the mixing point closes and an alarm
signal is relayed to the control room. A composite sample of the
cooling water blowdown is analyzed to verify that radioactive
releases conform with the requirements of the Technical
Specifications. Records are maintained of radioactive wastes
discharged to the environment.

11.2.2.4 Performance Tests

Liquid wastes may be monitored before and after each processing
step on a batch basis. The equipment is therefore subjected to
continuous performance testing.

Data on specific isotope decontamination factors are not
conclusive. This system was designed using conservative overall
decontamination factors. These decontamination factors are based
on guidelines from References 2, 4, and 5.

Through system cross-ties, redundancy of equipment, and excess
storage capacity, ample provision has been made for equipment
maintenance and for reprocessing treated effluents if required.

11.2.2.5 Control and Instrumentation

A large portion of the liquid radwaste system is controlled and
monitored from the liquid radwaste control panel (LRCP) located
in the radwaste control room. Radwaste and blowdown
demineralizers and radwaste evaporator control panels and the
liquid/solid radwaste interface are also located in the radwaste
control room. The solid radwaste handling system control panel
is located in the radwaste building.
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Some subsystem operations are controlled by automatic sequencers.
Instrumentation on radwaste system tanks includes, as a minimum,
a high level detector for LRCP annunciation, a low level detector
for pump cutoff, and LRCP level recording. The system
instrumentation is shown in detail on Drawings M-48—l through N
48—40.
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1L2.3 Radioactive Releases

11.2.3.1 Release Points

All liquid radwaste system effluent paths for radioactive
nuclides to the environment are suitably processed, monitored,
and recycled or discharged via the release tanks in accordance
with procedures outlined in Subsection 11.2.2.3. The radioactive
waste release line joins the circulating water blowdown line.
Water from the turbine building fire and oil sump, the condensate
polisher sump and the treated water system (Subsections
11.2.2.2.8, 1l.2.2.2.9andll.2.2.2.l0), if not unacceptably
contaminated, is discharged after suitable treatment into the
circulating water flume, and released via the blowdown line.

11.2.3.2 Dilution Factors

At 100% capacity factor and design-basis ambient air conditions,
blowdown from the circulating water system serving the two units
is approximately 23,000 gpm. On an average annual basis, the
circulating water blowdown is expected to be approximately 13,000
gpm, or 2.6 x 1013 cm3 per year. The annual radionuclide release
and the concentration in the cooling tower blowdown line are
given in Table 11.2-4.

Circulating water blowdown enters the Rock River approximately 50
yards downstream of the intake structure, so releases do not
become entrained in makeup water. The circulating water biowdown
warming line to the river screen house is isolated during
releases to prevent entraining radionuclides in the circulating
water and essential service water makeup lines,

11.2.3.3 Estimated Annual Average Doses

The estimated total annual release of radionuclides in liquid
effluents is given in Table 11.2—1. Using an annual dilution
volume of 2.6x10’3 cm3, the concentration of each nuclide in the
cooling tower blowdown line can be determined. This is shown in
Table 1L2—4.

Estimated annual average doses to individuals exposed to
radioactive liquid effluents were calculated using the
methodology of Regulatory Guide 1.109 (Reference 3). Fish
consumption, drinking water, and recreational exposure pathways
were considered. Annual use factors for these pathways are given
in Table 11.2-8.

In order to obtain a conservative estimate of the radiation
doses, no radioactive decay or dilution by river water was taken
into consideration.

Estimates of doses to the whole body and to different organs are
summarized in Table 11.2—3. As explained in Subsection 11.2.1.4,
these estimated doses are all within Appendix I to 10 CF’R 50
guidelines. Actual release data are available in the effluent
release reports, which are prepared in accordance with the ODCM.
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ll23l Release Points

All controlled liquid radwaste system effluent releases of radioactive
nuclides to the environment are suitably processed, monitored, and
recycled or discharged via the release tanks in accordance with procedures
outlined in Subsection ll223 The radioactive waste release line joins
the cooling pond blowdown line as indicated in Drawing M—48-l. Water from
the fire and oil sump, and condensate polisher sump (Subsections
l12228 and ll2229), if not unacceptably contaminated, is
discharged, after suitable treatment, into the cooling pond at the
circulating water discharge canal, where it mixes with circulating water
prior to release via the blowdown line

Temporary groundwater remediation activities, where contaminated water
from the Exelon Pond and surrounding groundwater is pumped into the
circulating water blowdown line at Vacuum Breakers 1 and 2, contribute to
the inventory of radioactive nuclides released to the environment via the
blowdown line. Periodic sampling of the water is used to monitor the
radioactivity of the water that is discharged into the blowdown line

ll232 Dilution Factors

At 100% capacity factor, blowdown from the cooling lake is expected to be
25,000 gpm on an annual average basis, or 498 x 1013 cm3 per yearS The
annual radionuclide release and the concentration in the cooling pond
blowdown line are given in Table lL2—4 Blowdown isotope concentrations
were calculated using cooling pond blowdown flow of 12,000 gpm, which is
the normally expected blowdown flow rate without the use of blowdown
booster pumps

Cooling pond blowdown enters the Kankakee River approximately 50 yards
downstream of the intake structure, so that releases do not become
entrained in makeup water.

11233 Estimated Annual Average Doses

The estimated total annual release of radionuclides in liquid effluents is
given in Table ll2l. Using an annual dilution volume of 24 x i0’ cm3,
the concentration of each nuclide in the discharge canal can be
determined This is shown in Table l12-4.

Estimated annual average doses to individuals exposed to radioactive
liquid effluents were calculated using the methodology of Regulatory Guide
Ll09 (Reference 3) Fish consumption, drinking water, and recreational
exposure pathways were considered Annual use factors for these pathways
are given in Table ll2-8

In order to obtain a conservative estimate of the radiation doses, no
radioactive decay or dilution by river water was taken into considerationS

Estimates of doses to the whole body and to different organs are submitted
in Table 1l23 As explained in Subsection lL2l4, these estimated
doses are all within Appendix I to 10 CER 50 guidelines Actual release
data are available in the effluent release reports, which are prepared in
accordance with the ODCM
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Dose Repos
Golich Jeffrey M (GenCoNuc)
to:
BARRY.CSCHWARTZSargentlundy.com,
1OANNISK.GASTOUNIOT1SSargentlundy.com
08/03/2016 03:02 PM
Hide Details
From: “Golich, Jeffrey M:(GenCo-Nuc)’ jeffrey.golichexe1oncorp.com>
To: “BARRY.C. SCHWARTZSargent1undy.com”
<BARRY.C .SCHWARTZSargent1undy.com>,
“1OANNIS.K.GASTOUNIOTISSargentlundy.com”
<1OANNIS.K.GASTOUNIOT1SSargent1undy.com>,
History: This message has been forwarded.

6 Attachments

Ljj
L)Lj

4OCFR19O,docx Gaseous lnstantaneous.docx UI Gaseous Annual.docx Ui Liquid Annuafdoex

U2 Gaseous Annual.docx U2 Liquid Annual.docx

Bauy/John,

The doubling of the liquid discharge flow rates did not change the liquid doses because the permits were based
on average effluent concentratons, which did not change.

Attached are the dose reports that have been reviewed by my supervisor (7 Cox). l only ran annual dose reports
because the Appendix I annual dose limits are twice the quarterly limits. Since we are using average effluent
concentrations, once we demonstrate comphance to annual limits we automatcally demonstrate compliance to
quarterly limits, RETDAS is very temperamental, so when you look at the reports, ignore the listed monthly and
quarterly limits and focus only on the annual limits. The gaseous and hquicl annual reports demonstrate
1OCFRSO Appendix i (per unit) compliance, the 4OCFRI9O report demonstrates 4OCFR19O (site) compliance, and
the gaseous instantaneous report demonstrates IOCFR2O (site) compliance. Give me a call tomorrow and we
can discuss therm

After tomorrow, i will be out of the office until Wednesday.

Jeff

From: BARRY.C.SCHWARTZ@Sargentlundy.com [
Sent: Wednesday, August 03, 2016 12:53 PM
To: Golich, Jeffrey M:(GenCo-Nuc)
Cc: CM.LAUNI@sargenflundy.com; RICHARD.CHITTENDEN@sargentlundy.com;
ROBERT. L. MARSH@sargentlundy.com; ANThONY.KLAZURA@sargentlundy.com;
IOANNIS.K.GASTOUNIOTIS©Sargentlundy.com; Cox, Zoe L:(GenCo-Nuc); PAUL.A.MCGARY@sargentlundy.com;
Englert, Edward James:(GenCo-Nuc)
Subject: Byron UFSAR Annual Liquid Releases and Associared Conentrations

Jeff,
I have attached six PDFs, five related to the UFSAR and one from the Byron ODCM.

file:///C :/Users/05 945 5/AppData/Local/Temp/notesFFF692/--web276 1 .htm 8/9/2016
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Placing UFSAR Table 11.2-1 on a station basis would double Total’ Ci/yr. However, the underlined text on page
6628 indicates that the PWR GALE parameters shown in UFSAR Table 11.2-2 (6649) are on a one unit basis.
One a station basis, the gpm dilution flow in UFSARTabIe 11.2-2 would also double, thus maintaining the same
liquid effluent concentration into the discharge canal.

LIQUID RELEASES

The annual average radwaste dilution flow is 13000 gpm and is tabulated in UFSAR Table 11.2-2 (6649). The
annual liquid releases for the unit are presented in UFSAR Table 112-1

ANNUAL RELEASE: UNIT (ONE UNIT)

CR-51: &16E-0 Cilyr X 1000000 uCi/Ci X(1113000 gpm)*(0264 gal/WOO ml)160 min!24 hr/365 days 238E-
12 uCi/mI

ANNUAL RELEASE STATION (TWO UNITS)

CR-51: 2 X LI6E-05 Cilyr X 1000000 uCiICi X(1126000 gpm)*(0264 galIl 000 ml)/60 min/24 hr1365 days
238E-12 uCiIml

ODCM Table 2-4

Cr-51:Liquid Effluent Concentration = 239E-12 uCi/mi

In summary, the liquid effluent concentration is the same for a one unit or two units due to the doubling
of the dilution flow, but the curies released is dependent on the number of units.

Thank you for your support,
Barry

1-312-269-7296
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Forrdd b BARRY ( 3CHVVAR TZiSrc, nundv a O31O 201 6 07:5 1 AM

Frci BARRY C SCHWARTZ/Sargentlundy
‘., Golich Jeffrey M (GenCo Nuc) <je rjcj3 e jço >

[L) criJ or <c!ALJ! Lna’rorn> ccm
c > RJ I WC’CAr r tud ç <\1 t

F; <P’R)C T[NLuro9tu3dcon> N’’i’ OMS( q n j
< .n>, ‘Cox, Zoe L;(GenCo-Nuc) <zoecoxexeionconcom>, Englert, Edward James:(GenCo-Nuc)”

<E:h!d con>

Dt: 08/02/2016 02:53 PM

Sie•:z: RE: [EXTERNAL] Byron Liquid Releases and Airborne Releases- per Unit or per Station

Jeff,
Thank you for the clarification and correction. As far as doubling the annual release of UFSAR Table 1 1 21 is
concerned, am going to do some preliminary number crunching this evening with the ‘gpm’ annual average
dilution value in the UFSAR and compare some examples with ODCM Table 2-4, Assumed Composition of the
Byron Station Liquid Effluent, which is in units of uCi/mi. will Email you tomorrow.

Thank you for your support,
Barry
1 -31 2269-7296

F:, - Golich, Jeffrey M:(GenCo-Nuc) <eifreyochexekworpcom>
‘- L!iaiu < <L LL42 9tfl>

,- (VlLJ ni o> ‘lt r . i

<I ‘ ‘Z r> £)çl CC’ d i oj >

tlL’’’ C U <lC)’ I -\ J mn> lO’tll l £tfi
<Cox.Zoe L.(GenCo-Nuc)” <roecy,::Ztx c:icrpczm>, “Englert, Edward James:(GenCo-Nuc)”

<:CVu.l.r:r3i(C5i2AE,-C)flCO uCOO>

Dae. 08/02/2016 01:32 PM

RE: [EXTERNAL] Byron Liquid Releases and Airborne Releases- per Unit or per Station

Barry,

I think there may have been a misunderstanding. don’t believe we concluded the liquid effluent concentrations listed in
the UFSAR were on a station basis. But I believe that stated the liquid effluent concentrations (uCi/mi) needed to be listed
on a station basis because that is the way they are required to be input to RETDAS. When a liquid release permit is created,
it is a single permit. RETOAS subsequently allocates the curies and dose evenly between units.

So it sounds like the values in Table 11,2-I just need to be doubled,

Jeff

From
Sent: Tuesday, August 02, 2016 12:33 PM
To: GoHch, Jeffrey M:(GenCo—Nuc)

J ‘- , I

C n, T’l C’ ii J-u. ,
I Cox, Zoe L:(GenCoNuc); Englert, Edward James:(GenCoNuc)

file :///C :/Ijsers/05945 5/AppData/Local/Temp/notesFFF692/—web276 I htm 8/9/2016
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Subject: [EXTERNAL] Byron Liquid Releases and Airborne Releases- per Unit or per Station

Jeff
In our conference call of 7/14/2016 , we discussed UFSAR Table 11.2-1 for expected annual liquid releases into
the discharge canal. UFSAR Table 113-6 is the expected annual airborne release per unit as indicated by the
double asterisk in the table title. The point of this discussion was UFSAR Table 11.2-1, an expected annual
release to discharge canal per unit or per station. Since UFSAR Table 113-6 is explicitly annual release per unit,
we concluded that UFSAR Table 11.2-1 is per station due to the absence of the per unit designation.

However, during the preparation of the draft calculation I was preparing a section of the calculation on the power
uprate impact on normal operation source terms, airborne and liquid, UFSAR Section 11.3.3.4 and UFSAR Table
11.3-7 and UFSAR Section 11.2.1.3 and UFSAR Table 11.2-4, respectively.

The following tables are extracted directly from the UFSAR for comparison purposes:

LIQUID RELEASES

Comparing the “Total” column of Table 11.2-1 with the “Expected Release” column of Table 11.2-4 shows that
they tabulate the same annual releases, accounting for rounding. Note the units of release in the two tables, Cl/yr
in Table 11.2-1 and Ci/yr/unit in Table 11.2-4. The conclusion previously drawn on liquid releases being on a
station basis was not correct. Based on Table 11.2-4, the units of release are Cl/yr/unit not Cl/yr/station.

AIRBORNE RELEASES

Note the double asterisk in the title of Table 11.3-6 indicating that the table is on a per unit basis. In Table 11.3-7,
the 2nd column is entitled “Annual Release From One Unit”t. Therefore, these two tables explicitly indicate the
annual releases are on a per unit basis.
In summary, liquid releases and airborne releases are in terms of Ci.yr/unit in Chapter 11 of the UFSAR.

New PDFs for liquid releases are in preparation and are being reviewed..

Thank you for your support,
Barry
1-312 -269-7296

This Email message and any attachment may contain information that is proprietary, legally privileged,
confidential and/or subject to copyright belonging to Exelon Corporation or its affiliates (“Exelon).
This Email is intended solely for the use of the person(s) to which it is addressed. If you are not an
intended recipient, or the employee or agent responsible for delivery of this Email to the intended
recipient(s), you are hereby notified that any dissemination, distribution or copying of this Email is
strictly prohibited. If you have received this message in error, please immediately notify the sender and
permanently delete this Email and any copies. Exelon policies expressly prohibit employees from
making defamatory or offensive statements and infringing any copyright or any other legal right by
Email communication. Exelon will not accept any liability in respect of such communications. -EXCIP

file :1//C :/Users/05 945 5/AppData/LocaliTern;p/notesFFF692/-web276 I .htm 8/9/2016
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THE UFSAR AND ODCM AS DESIGN INPUT DOCUMENTS

BYRON STATION UNIT 1 AND UNIT 2
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Re FW [EXTERNAL] Fw B/B UFSAR/ODCM STATUS AS A DESIGN
REFERENCEDRAFT

Englert Edward
08/01/20160201 PMJames:(GenCo-Nuc)

C. BARRY C SCHWARTZ, RICHARD CHITTENDEN

Ed,

I appreciate the expedient response

Best Regards

John Gastouniotis
Nuclear Power Technologies
Sargent & Lundy L.LC.
4320 Winfleld Road Suite 550
Warrenville, IL 60555
(630) 821-7463 (Office)
(630) 864-9784 (Cell)
email:JohnGastouniotisSargentLundy.com

“Englert, Edward James:(GenCo-Nuc)” Here you go From: Cunze,. 0810112016 12:57:36 PM

“Englert, Edward James:(GenCo-Nuc) <EdwardEngIert@exeloncorp corn>
“lOANNlSK.GASTOUNlOTlSSargentlundycom
<IOANNIS.K.GASTOUN lOTlS©Sargentlundycom>,
08/01/2016 12:57 PM
FW: [EXTERNAL] Fw: B/B UFSAR/ODCM STATUS AS A DESIGN REFERENCE-DRAFT

Here you go

From: Cunzeman, Jonathan P. :(GenCo-Nuc)
Sent: Monday, August 01, 2016 12:56 PM
To: Englert, Edward James:(GenCo-Nuc)
Subject: RE: [EXTERNAL] Fw: B/B UFSAR/ODCM STATUS AS A DESIGN REFERENCE-DRAFT

Ed,

Suv chango ConOol for tns. US1R s mamt3ned va LS 4A i0 and tne OER M han ntro s
maintained by CY-AA470--300/CY-AA4703 100, 1 agree with you that there isn’t necessarily a need to
provide a lODi for sections referenced as long as the reference includes the date of record for the
section they are referencing.

iOfl

From Englert, Edward James (GenCo Nuc)
Sent: Monday, August 01, 2016 12:35 PM
To: Cunzeman, Jonathan P. :(Geno-Nuc)
Subject: FW: [EXTERNAL] Fw: B/B UFSAR/ODCM STATUS AS A DESIGN REFERENCE-DRAFT
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Please provide S&L approval to reference the UFSAR in a caic.

See me if you need details.

From: I [
i IL, 1OU\jo onj

Sent: Monday, August 01, 2016 12:26 PM
To: Englert, Edward James:(GenCo-Nuc)
Cc :I1LiLLLJU dv,iKhTc
Subject: [EXTERNAL) Fw: B/B UFSAR/ODCM STATUS AS A DESIGN REFERENCE-DRAFT

Ed

Is it possible to get Exelons concurrence to use UFSAR and ODCM info without a TODI? (Email from a
Design Manager etc)

We will not be able to locate the source document for the values in these documents.

I understand that the UFSAR is not a Design Basis Document and the ODCM is probably in the same
category. However, it is the only document available to reference in the CaIc.

The Radiological Department at S&L has some previous EXELON experience that did not allow them to
use the UFSAR without a TODI and they have some reservations.

If such concurrence from EXELON is inconvenient to obtain, S&L will ghost-prepare the TODI and send it
for EXELON to issue so we can attach to the CaIc.

Please let me know.

Best Regards

John Gastouniotis
Nuclear Power Technologies.
Sargent & Lundy LL.C.
4320 Winfield Road Suite 550
Warrenville, IL 60555
(630) 821-7463 (Office)
(630) 864-9784 (Cell)
email:John.Gastouniotis©SargentLundy.com

Foade by OANNIS K GASTO NiOTiS/S:igenUuny on 08/01/2016 12;’bl PM —

Fn;.n IOANNIS K GASTOUNIOTIS/Sargentlundy
c BARRY C SCHWARTZ/Sargentlundy

C todLinco o o ANTHONY KLAZURA/SargentIundySARGENTLUNDY CM
LAUNI/SargentIundySARGENTLUNDY, RICHARD CHITTENDEN/Sargentlundy@SARGENTLUNDY, ROBERT L
MARSH/Sargentlundy©SARGENTLUNDY

07/29/2016 03:53 PM
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Re: B/B UFSAR/ODCM STATUS AS A DESIGN REFERENCE-DRAFT

Barry,

From CC-A4.310

CCAA-31O describes the requirements to prepare a Transmittal of Design Information (TODI)
for those cases when a controlled record is necessary. This is
typically required when design information is transmitted between the corporate office, sites, and
vendors (e.g. manufacturer, Engineer of Choice (EOC)).
Transmittal of Design Information can be from the vendor to Exelon or from Exelon to the
vendor. A TODI is available for use by anyone where the rigor of the process
can be leveraged to ensure that precise design requirements are communicated.

The design information is not created or revised by this procedure. An individual who has
knowledge of the design information being transmitted, and the intended use of
the design information by the recipient prepares the TODI in order that the recipient can
appropriately use the information.

Processes that share critical information between the corporate office, sites, and vendors require
the use of the TODI unless such information can be obtainedfrom
documented and controlledplantfiles not requiringfurther inteipretation . These processes are
the configuration change process and troubleshooting process.

In my opinion, (also discussed with Ed Englert) a TODI is not required in our case. The
UFSAR is a controlled document and I am assuming that the
extracted information requires no interpretation or direction on how to be used.
Therefore, the UFSAR data may be used by reference to the latest UFSAR Revision. If
we feel further enhancement is necessary, we could make the specific UFSAR pages
an attachment to the calculation. If my assumption is incorrect an guidance is needed,
then we should proceed with the preparation of the TODI and have Byron sign it.

Best Regards

John Gastouniotis
Nuclear Power Technologies.
Sargent & Lundy L.LC.
4320 Winfield Road Suite 550
Warrenville, IL 60555
(630) 821-7463 (Office)
(630) 864-9784 (Cell)
email:John GastounioNsSargentLundycom
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BARRY C SCHWARTZ/Sargentlundy
To: IOANNIS K GASTOUNIOTIS/SargentIundySARGENTLUNDY,
Cc RICHARD CHITTENDEN/SargentIundySargentIundy, CM LAUNI/SargentIundySargentIundy, ANTHONY
KLAZURA/SargentIundySargentIundy, ROBERT L MARSH/Sargentlundy@SARGENTLUNDY, MATTHEW B

COOPERfSargentIundySARGENTLUNDY

Date: 07/28/201601:51 PM

Subect: B/B UFSAR/ODCM STATUS AS A DESIGN REFERENCE-DRAFT

John
Over the years, the position on using the Commonwealth Edison/Exelon UFSAR as a design input
reference for use in design calculations has changed several times from no to yes and back. The current
point in question is Byron Calculation BYR16-012 which analyzes the dose consequences of removing
the steam jet air ejector process stream from filtration by the Offgas Filter Unit and releasing it to the
environment via the station vent stack. Expected airborne releases (per unit) and expected liquid releases
(per station) are tabulated in UFSAR Table 11.3-6 and UFSAR Table 11 .-2-1, respectively. These tables
are the output of NUREG-OQI 7 (the PWR GALE Computer program). UFSAR Table 11.2-2 contains
some PWR GALE input parameters and UFSAR Sections 11.2 and 11.3 contain supporting text and
other parameters.

Attempts to resurrect the PWR GALE computer runs and any associated calculation write-ups proved
futile, The text and data from UFSAR Chapter 11 now become the primary reference for Calculation
BYR16-012 and the Byron ODCM computer program RETDAS, which generates the dose consequences
and documents the regulatory Comparisons. In a similar analysis for Clinton, Exleon provided UFSAR
text, data and associated documentation with directives on how to use the information attached to a
TODI. The TODI then became an attachment to the Clinton calculation.

Please clarify Exelons position on the use of the UFSAR as a primary reference for Byron design
calculations. For added flexibility, please do the same for the ODCM.

Thank you,
Barry
X-7296

This Email message and any attachment may contain information that is proprietary, legally
privileged, confidential and/or subject to copyright belonging to Exelon Corporation or its
affiliates (‘Exelon). This Email is intended solely for the use of the person(s) to which it is
addressed. If you are not an intended recipient, or the employee or agent responsible for delivery
of this Email to the intended recipient(s), you are hereby notified that any dissemination,
distribution or copying of this Email is strictly prohibited. If you have received this message in
error, please immediately notify the sender and permanently delete this Email and any copies.
Exelon policies expressly prohibit employees from making defamatory or offensive statements
and infringing any copyright or any other legal right by Email communication. Exelon will not
accept any liability in respect of such communications. -EXCIP
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ATTACHMENT E

UFSAR TABLE Ii 36 PROJECTED ANNUAL GASEOUS

RELEASES BYRON STATION UNIT I OR UNIT 2



A
N

A
L

Y
SI

S
N

O
.

B
Y

R
16

O
12

R
E

V
IS

IO
N

0
B

/B
-U

F
S

A
R

20
2

P
A

G
E

2
E

of
5E

E
X

P
E

C
T

E
D

A
N

N
U

A
L

A
V

E
R

A
G

E

T
A

B
L

E
1
1
.3

-6

R
E

L
E

A
S

E
O

F
A

IR
B

O
R

N
E

R
A

D
IO

N
U

C
L

ID
E

S
’,

G
A

SE
O

U
S

R
E

L
E

A
S

E
R

A
T

E
-

C
U

R
IE

S
P

E
R

Y
E

A
R

0
.0

a
p
p
e
a
ri

n
g

in
th

e
ta

b
le

in
d
ic

a
te

s
re

le
a
s
e

is
le

s
s

th
a
n

1
.0

C
i/

y
r

fo
r

n
o
b
le

g
a
s,

0
.0

0
0
1

C
i/

y
r

fo
r

I.
F

o
r

o
n
e

u
n
it

.
K

E
Y

:
4
,5

-0
3

=
4
.5

x
l
0

P
R

IM
A

R
Y

SE
C

O
N

D
A

R
Y

B
LO

W
D

O
W

N
A

IR
C

O
O

L
A

N
T

C
O

O
L

A
N

T
G

A
S

S
T

R
IP

P
IN

G
B

U
IL

D
IN

G
V

E
N

T
IL

A
T

IO
N

V
E

N
T

E
JE

C
T

O
R

N
U

C
L

ID
E

(J
.t

C
i/

g
)

(J
.t

C
i/

g
)

SH
U

T
D

O
W

N
C

O
N

T
IN

U
O

U
S

R
E

A
C

T
O

R
A

U
X

IL
IA

R
Y

T
U

R
B

IN
E

O
F

F
-G

A
S

E
X

H
A

U
ST

T
O

T
A

L
K

R
83

M
2
.2

6
5
-0

2
6
.2

5
5
-0

9
0
.0

0
.0

0
.0

0
.0

0
,0

0
.0

0
.0

0
.0

K
R

85
M

1
.1

8
4
—

0
1

3
.3

3
7
-0

8
0
.0

0
.0

0
.0

3
.0

÷
0
0

0
.0

0
.0

2
.0

+
0
0

5
.0

+
0
0

K
R

8
5

1
.0

5
1
-0

1
2
.9

4
4
-0

8
5
.1

+
0
1

5
.7

+
0
2

7
.4

+
0
1

2
,0

+
0
0

0
.0

0
.0

1
.0

+
0
0

7
.0

+
0
2

K
R

87
6
.4

7
4
-0

2
1
.7

2
6
-0

8
0
.0

0
.0

0
.0

1
.0

+
0
0

0
.0

0
.0

0
.0

1
.0

+
0
0

K
R

8
8

2
.1

5
6
-0

1
5
.9

2
8
—

0
8

0
.0

0
.0

0
.0

5
.0

+
0
0

0
.0

0
.0

3
.0

+
0
0

8
.0

+
0
0

K
R

8
9

5
.3

9
9
-0

3
1
.5

1
2
-0

9
0
.0

0
.0

0
.0

0
,0

0
.0

0
.0

0
.0

0
.0

X
E

13
1M

1
.0

3
5
-0

1
2
.9

1
7
-0

8
4
.0

+
0
0

1
.5

+
0
1

1
.7

+
0
1

2
.0

+
0
0

0
.0

0
,0

1
.0

+
0
0

3
.9

+
0
1

X
E

13
3M

2
.2

9
3
-0

1
6
.4

6
1
-0

8
0
.0

0
.0

7
.0

+
0
0

5
.0

+
0
0

0
.0

0
.0

3
.0

+
0
0

1
.5

+
0
1

X
E

1
3
3

1
.8

0
4
÷

0
1

5
.0

1
0
-0

6
2
.4

+
0
1

4
.7

+
0
1

1
.3

+
0
3

3
.8

÷
0
2

0
.0

0
.0

2
.4

+
0
2

2
.0

+
0
3

X
E

13
5M

1
.4

0
4
-0

2
3
.8

8
7
-0

9
0
,0

0
.0

0
.0

0
.0

0
.0

0
.0

0
.0

0
.0

X
E

1
3

5
3
,7

5
5
-0

1
1
.0

4
1
-0

7
0
.0

0
.0

2
.0

+
0
0

8
.0

+
0
0

0
.0

0
.0

5
.0

÷
0
0

1
.5

÷
0
1

1]
.
,3

-2
7

R
E

V
IS

IO
N

1
-

D
E

C
E

M
B

E
R

1
9
8
9



20
3

A
N

A
L

Y
SE

S
N

O
.

B
Y

R
16

-0
12

R
E

V
S

O
N

0
P

A
G

E
3E

of
5E

B
/B

-U
F

S
A

R

T
A

B
L

E
1
1
.3

-6
(C

o
n
td

)

G
A

SE
O

U
S

R
E

L
E

A
S

E
R

A
T

E
-

C
U

R
IE

S
P

E
R

Y
E

A
R

P
R

IM
A

R
Y

SE
C

O
N

D
A

R
Y

B
LO

W
D

O
W

N
A

IR
C

O
O

L
A

N
T

C
O

O
L

A
N

T
G

A
S

S
T

R
IP

P
IN

G
B

U
IL

D
IN

G
V

E
N

T
IL

A
T

IO
N

V
E

N
T

E
JE

C
T

O
R

N
U

C
L

ID
E

(i
C

i/
g
)

(t
C

i/
g
)

SH
U

T
D

O
W

N
C

O
N

T
IN

U
O

U
S

R
E

A
C

T
O

R
A

U
X

IL
IA

R
Y

T
U

R
B

IN
E

O
F

F
-G

A
S

E
X

H
A

U
ST

T
O

T
A

L
X

E
1
3
7

9
7
1
9
-0

3
2
.7

0
0
-0

9
0
.0

0
.0

0
.0

0
.0

0
.0

0
.0

0
.0

0
.0

X
E

1
3
8

4
.7

5
1
-0

2
1
.2

9
6
-0

8
0
.0

0
.0

0
.0

1
.0

+
0
0

0
.0

0
.0

0
.0

1
.0

+
0
0

T
O

T
A

L
N

O
B

L
E

G
A

S
E

S

2
.8

+
0
3

I
1
3
1

2
.7

9
5
-0

1
4
.2

1
5
-0

5
0
.0

0
.0

1
.7

-0
3

4
.4

-0
2

2
.3

-0
3

0
.0

2
.8

-0
3

5
.1

-0
2

I
1
3
3

3
.9

8
6
-0

1
3
.8

3
1
-0

5
0
.0

0
.0

7
.7

-0
4

6
.3

-0
2

2
.1

-0
3

0
.0

4
.0

-0
3

7
.0

-0
2

T
R

IT
IU

N
G

A
SE

O
U

S
R

E
L

E
A

S
E

1
0
0
0

C
U

R
IE

S
/Y

R

1
1
.3

—
2
8

R
E

V
IS

IO
N

1
D

E
C

E
M

B
E

R
1
9
8
9



20
4

A
N

A
L

Y
S

S
N

O
,

B
Y

R
16

-0
12

R
E

V
IS

Q
N

0
P

A
G

E
4E

of
5E

B
/B

-U
F

S
A

R

T
A

B
L

E
1

1
.3

-6
(C

o
n

td
)

A
IR

B
O

R
N

E
P

A
R

T
IC

U
L

A
T

E
R

E
L

E
A

S
E

R
A

T
E

-
C

U
R

IE
S

P
E

R
Y

E
A

R
’

W
A

S
T

E
G

A
S

B
U

IL
D

IN
G

V
E

N
T

IL
A

T
IO

N
N

U
C

L
ID

E
S

Y
S

T
E

M
T

O
R

A
U

X
I
L

I
T

O
T

A
L

M
N

5
4

4
.5

-0
3

6
.1

-0
6

1
.8

-0
4

4
.7

-0
3

F
E

5
9

1
.5

-0
3

2
.1

-0
6

6
.0

-0
5

1
.6

-0
3

C
O

5
8

1
.5

-0
2

2
.1

-0
5

6
.0

-0
4

1
.6

-0
2

C
O

6
0

7
.0

-0
3

9
.5

-0
6

2
.7

-0
4

7
.3

-0
3

S
R

8
9

3
.3

-0
4

4
.7

-0
7

1
.3

-0
5

3
.4

-0
4

S
R

9
0

6
.0

-0
5

8
.4

-0
8

2
.4

-0
6

6
.2

-0
5

C
S

1
3
4

4
.5

-0
3

6
.1

-0
6

1
.8

-0
4

4
.7

-0
3

C
S

1
3

7
7
.5

-0
3

1
.1

-0
5

3
.0

-0
4

7
.8

-0
3

*
In

a
d
d
it

io
n

to
th

e
s
e

r
e
le

a
s
e
s
,

2
5

C
i/

y
r

o
f

a
rg

o
n
-4

1
a
re

r
e
le

a
s
e
d

fr
o
m

th
e

c
o

n
ta

in
m

e
n

t
a
n
d

8
C

i/
y

r
o
f

c
a
rb

o
n

-1
4

a
re

r
e
le

a
s
e
d

fr
o

m
th

e
w

a
s
te

g
a
s

p
r
o
c
e
s
s
in

g
s
y
s
te

m
.

T
h
is

ta
b
le

w
a
s

d
e
v

e
lo

p
e
d

ta
k
in

g
in

to
a
c
c
o

u
n

t
b
o
th

r
e
le

a
s
e
s

fr
o

m
n

o
rm

a
l

o
p
e
r
a
ti

o
n
s

a
n

d
a
ls

o
o

p
e
r
a
ti

o
n
a
l

o
c
c
u

rr
e
n

c
e
s
.

K
E

Y
:

4
.5

-0
3

=
4
,5

x
i
0

1
1
.3

-2
9



205
ANALYSIS NO. BYR16-012 REVISION 0

B/B-UFsAR

2 .6+01

PAGE 5Eof5E

Cr 51
Fe 55
Co 58
Co 60
Ni 63
Y 91
Mo 99
Tc 99m
Te 132
Cs 134
Cs 136
Cs 137

Part iculates:
5.3-08
7.0-07
6.0-07
9.2-08
7.0-07
1.5-09
3.5-07
2.1-09
1.5-07
1.1-05
1.9-07
7.4-07

* The original estimate included release data for the volume
reduction system. This system is no longer used.

TABLE 11.3-6 (Cont’d)

VOLUME REDUCTION SYSTEM* RELEASE RATE (Ci/yr)

Noble Gases:
Xe l3lm 5.1-01
Xe l33m 1.2+00
Xe 133 2.1+01

Halogens:
I 131 2.8-03
I 132 3.7-03
I 133 2.1-03

Tritium:
H3

KEY: 5.1-01 = 5.lxl0’

11.3-30 REVISION 6 - DECEMBER 1996
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ANALYSS NO. BYRI6-012 REVSION 0 PAGE IF of 8F

ATTACHMENT F

RETDAS COMPUTER PROGRAM Ui GASEOUS ANNUAL

(UNFILTERED) DOSE REPORT

BYRON STATION UMT 1
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208ANALYSS NO. BYR16O12
RETDAS v364 <BYR>

REVSION 0 PAGE 3F of 8F
VSSI

Release ID
Period Start Date
Period End Date
Period Duration (mm)
Coefficient Type
Unit

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5. 256E+05
Historical

Verified By:

retdaslD: Retdas

Date:

GASEOUS RELEASE AND DOSE SUNMARY REPORT - BY UNIT
(Composite Critical Receptor

- Limited Analysis)

NUCL IDE DATA

Average BC
Nuclide uCi uCi/cc Ratio EC

CS-134 4.70E+03 215E-l2 107E-02 2.OOE-1Q
CS-137 779E+03 3.56E-12 l.78E-02 2.OOE-1Q

P>8 425E+04 1.94E-11 1l2E-Ql

Total 3.81E+Q9 1.74E-06 1.O1E+01

Date/Time: 07/28/2016 13:17
Page - 2
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210ANALYS!S NO. BYR16-012
RETDAS v364 <BYR>

REVISION 0 PAGE 5Fof8F
VS SI

GASEOUS RELEASE AND DOSE SUMMARY REPORT — BY UNIT
(Composite Critical Receptor Limited Analysis)

Release ID I All Gas Release Types
Period Start Date 01/01/2017 00:00
Period End Date : 01/01/2018 00:00
Period Duration (mm) : 5256E-05
Coefficient Type Historical
Unit 1

PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)
Age/Path Bone Liver Thyroid Kidney Lung Cl-Lu Skin TB

TOTALS

AGPD ADULT
AINEL
AVEG
ACMEAT
ACMILK
TGPD
TINHL
TVEG
TCMEAT
TCMILK
CGPD
CINHL

Ground Plane Deposition (GPD)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition
Inhalation (INHL)

AGPD 407E—02 4.07E-02 4.07E-02 407E-02 407E-O2 407E—02 000E+00 407E-02AINHL 2.22E-03 1.08E-02 269E-02 1.085-02 1.165-02 li075-02 000S+00 li08E-02AVEG l.17E-01 5.46E-02 3.88E-01 4.54E-02 4.03E-02 442E-02 0.OOE+00 5.04E-02ACMEAT 3.94E-02 1.26E-02 5.58E-02 L11E-02 L05E—02 1.265-02 0.OOE+00 1.20E-02ACMILK 5.45E-02 354E-02 1.28E+00 268E-02 1.635-02 1.645-02 0.OOE+00 2.915-02TGPD 4.07E-02 4.07E-02 4,07E-02 4.07E-02 4.07E-02 4.07E-02 0.OOE±00 4.07E-02TINHL 3.16E-03 1.115-02 3,13E-02 l.11E-02 1.235-02 1.105-02 000E+00 1.1OE-02TVEG 1.87E-01 7.77E—02 3.445-01 6.325-02 5.70E-02 5.965-02 0,00E+00 6.43E-02TCMEAT 3.32E—02 9.85E—03 4.105—02 8.69E—03 8.20E—03 9.285—03 0.005+00 8.885—03TCMILK 9.99E-02 5.99E-02 2.03E+00 4.51E-02 2.71E-02 2.58E-02 0.OOE+00 3.89E-02CGPD 4.075-02 4.07E-02 4.07E-02 4.07E-02 4.07E-02 4.07E-02 0.005+00 4.07E-02CINHL 4.35E-03 1.015-02 3.35E-02 1.O1E-02 1.11E-02 9.92E-03 0.OOE+00 9.975-03CVEG 4.46E-01 1.515-01 5.53E-0l 1.26E-01 1.17E-01 1.16E-01 0.OOE±00 1.21E-01CCMEAT 6.235-02 1.64E-02 6.38E-02 l.49E-02 1.42E-02 1.46E-02 0.OOE÷00 1.47E-02CCMILK 2.44E-0l 1.12E-01 4.02E+00 8.605-02 5,59E-02 5.21E-02 0.OOE+00 6.59E-02IGPD 4.075-02 4.075-02 4.07E-02 4.07E-02 4.07E-02 4.07E-02 0.OOE±00 4.07E-02IINHL 3.18E-03 6,05E-03 2.75E-02 5.98E-03 6.625-03 5.865-03 0.00E+00 5.905-03ICMILK 463E-01 2.22E-01 9.75E+00 1.57E-0l 1.08E-0I 9.965-02 0.OOE+00 1.19E-01

ADULT 2.545-01 1.54E-01 1.80E+00 l.35E-0l 1.19E-01 1.255-01 0.OOE+00 1.43E-01TEEN 3.63E-01 1.995-01 2.49E+00 1.69E-01 1.45E-01 1.46E-01 0.OOE+00 1.64E-01CHILD 7.985-01 3.305-01 4.71E+00 2.78E-01 2.39E—01 2.33E-0I 0.OOE±00 2.53E-0lINEANT 5.07E-01 2.695-01 9.825+00 2.04E-01 1.55E-0I 1.465-01 0.OOE+00 1.66E-01

== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

ADULT
ADULT
ADULT
ADULT
TEEN
TEEN
TEEN
TEEN
TEEN
CHILD
CHILD

(GPD)

(GPO)

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page - 4



211ANALYSIS NO, BYR16O12 REVISION 0 PAGE 6F of 8FRETDAS v3,64 <BYR>
VSSI

GASEOUS RELEASE AND DOSE SUMMARY REPORT
- BY UNIT

(Composite Critical Receptor
- Limited Analysis)

Release ID 1 All Gas Release Types
Period Start Date,...: 01/01/2017 00:00
Period End Date 01/01/2018 00:00
Period Duration (mm) : 5.2565+05
Coefficient Type ...,: Historical
Unit 1

AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

CVEG CHILD Vegetation (VEG)
CCMEAT CHILD Grs/Cow/Meat (CMEAT)
CCMILK CHILD Grs/Cow/Milk (CMILK)
IGPD INFANT Ground Plane Deposition (GPD)
IINHL INFANT Inhalation (INHL)
ICMILK INFANT Grs/Cow/Milk (CMILK)

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page
- 5
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213ANALYSIS NO, BYR16O12 REVISION 0 PAGE 8F of 8FRETDAS v3,64 <BYR>
VSSI

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID
Period Start Date.,.
Period End Date
Period Duration (mm)
Coefficient Type
Unit

Major Contributors 0.0 1 or Greater to total
Nuclide Percentage

AR-41 2.2lE+OO
KR—85M 2.66E—0l
KR—85 3,69E+Ol
KR-87 279E-01
KR—88 6.33E—01
XE-131M l,17E±00
XE—133M 6,00E—01
XE-133 5.68E+O1
XE—135 9.98E—01
XE—138 1,29E—01

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 256E+05
Historical

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page — 7
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215ANALYSIS NO. BYR16O12
RETDAS v364 <BYE>

REVISION 0 PAGE2G of 8G
vSSI

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID
Period Start Date..
Period End Date
Period Duration (mm)
Coefficient Type
Unit 2

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5. 256E+05
Historical

RELEASE DATA ========

Total Release Duration (minutes) 5256E+05Total Release Volume (of)
7726E±l0Average Release Flowrate (cfm) 1.470E+05

Average Period Flowrate (cfm) 1.470E+05

NUCLI DE DATA

Average BC
Nuclide uCi uCi/cc Ratio EC

AR-41 2.49E+07 1,14E-08 1,14E+00 1.OOE-08KR-85M 499E+06 2,28E—09 228E-02 100E-07
KR-85 700E+08 3.20E-07 4,57E-01 7.OOE-07
KR—87 1.OOE+06 4.57E-10 2.28E-02 2.OOE-08
KR-88 7.99E+06 3.65E-09 4.06E-01 9.OOE-09XE-131M 3.89E+07 1.78E-08 8.90E—03 200E-06
XE-133M 1.50E+07 6.85E-09 1,14E-02 600E-07
XE-133 200E+09 913E-07 1.83E+00 5.OOE-07
XE-135 l,50E+07 685E-09 979E-02 7,00E-08
XE-l38 1,00E+06 4.57E-10 2,28E-02 200E-08

PSAG 281E+09 1.28E-06 4.02E+00

1-131 7.59E+04 3.47E-11 1,73E-01 200E-10
1-133 L1OE+05 5,02E-11 5.02E-02 1.OOE-09

Iodine 186E+05 8,49E-11 224E-01

C-14 7.99E+06 3.65E-09 1.22E+00 3.OOE-09

Other 7.99E+06 3.65E-09 l22E+00

H-3 100E+09 457E-07 4.57E+00 LOOE-07

H-3 1.OOE+09 4.57E—07 4575+00

MN-54 4.70E±03 2.15E-12 2.15E-03 1.OOE-09
FE-59 1.60E*03 7.31E-13 1,46E-03 500E-10
CO-58 l.60E+04 7.31E-12 7.31E-03 1,00E-09
CO-60 729E+03 333E-l2 6.66E-02 5.OOE-11SR-89 3,395+02 L55E-13 775E-04 2.OOE-10SR-90 6,19E+01 2.83E-14 4.72E-03 6.OOE-12

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 1
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217ANALYSIS NO. BYR16O12
RETDAS v3.6.4 <BYR>

REVISiON 0 PAGE4G of 8G
vSSI

GASEOUS RELEASE AND DOSE SUMMARY REPORT BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID
Period Start Date....:
Period End Date,.,.,.:
Period Duration (mm)
Coefficient Type
Unit..,.: 2

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5. 256E+05
Historical

== MAXIMUM I&P
Limit Organ
Type Type

Admin Any Organ

T .Spec

:5
0.0
0.0

0.

1
C

1.13E+Ol

3. ODE-Cl
7 . 50E+00
1.505+01

Percent
of Limit

4 . 37E+03
1. 75E+02
8. 73E+01

3. 27E+03
1. 3lE÷02
6. 55E+01

Age
Group

IN PANT

DOSE FOR PERIOD

Organ

THYROID

Dose
(mrem)

9. 82E+0 0

Limit
Period

31-day
Quarter

Limit
(mrem)

2. 25E-0
5. 635+0

Annual

Any Organ INFANT THYROID 9.82E+OC 31-day
Quarter
Annual

Receptor
Distance (meters)
Compass Point
Critical Pathway...
Major Contributors.

Composite Crit. Receptor - IP

Grs/Cow/Milk (CMILK)
0 % or greater to total

Nuclide

H-3
C-l4
MN -54
FE-59
CO- 58
CO-60
SR—B 9
SR—90
1-131
1-133
CS- 134
CS-l37

Percentage

2. 5lE-01
8. 05E-O1
7 . 90E-03
5 .29E—04
7 .37E-O3
1 90E—Ol
B.89E—09
O OOE±O0
9.725+01
1.34E+00
3. 96E—02
1 . 665-01

Page — 3
Date/Time: 07/2B/2016 13:40 retdaslD: Retdas



218ANALYSIS NO. BYR16O12
RETDAS v3.64 <BYR>

REVISION 0 PAGE 5G of 8G
VS SI

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID 1 All Gas Release Types
Period Start Date. .: 01/01/2017 00:00
Period End Date : 01/01/2018 00:00
Period Duration (mm): 5256E+05
Coefficient Type Historical
Unit 2

PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (rnrem)
Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

TOTALS

ADULT Ground Plane Deposition (GPO)
ADULT Inhalation (INHL)
ADULT Vegetation (VEG)

Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPO)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)

AGPD 407E-02 407E-02 407E-02 407E-02 4.07E-02 407E-02 0.OOE±00 407E—02AINHL 222E-03 LO8E-02 2.69E-02 LO8E-02 L16E-02 l07E-02 000E+00 LO8E-02AVEG 1.17E-01 546E-02 388E-01 454E-02 403E-O2 442E-02 000E±00 504E-02ACMEAT 394E-02 126E-02 558E-02 L11E-02 bO5E—02 126E-02 000E+00 120E-02ACMILK 5.45E-02 3.54E-02 1.28E+00 268E-02 li63E-02 li64E-02 0.OOE+00 291E-02TGPD 4.07E—02 4.07E-02 407E-02 407E-02 4.07E—02 407E-02 000E±00 407E-02TINHL 316E-03 L11E-02 313E-02 1.11E-02 li23E-02 L1OE-02 000E+00 L1OE-02TVEG 1,87E-01 7.77E-02 344E-01 632E-02 5.70E-02 5.96E-02 0.OOE+00 6.43E-02TCMEAT 332E-02 985E-03 440E-02 869E-03 8.20E-03 928E-03 0.OQE+00 8.88E-03TCMILK 999E-02 599E-02 2.03E+00 451E-02 2.71E-02 258E-02 000E+00 389E-02CGPD 407E—02 407E-02 407E—02 407E-02 407E-02 407E-02 000E±00 4.07E-02CINHL 435E-03 LO1E-02 335E-02 LO1E-02 L11E-02 992E-03 000E+00 997E-03CVEG 446E-01 1.51E-01 553E-01 li26E-01 1.17E-01 1,16E-01 Q00E+00 L21E-01CCMEAT 623E-02 1.64E-02 6.38E-02 L49E-02 L42E-02 li46E-02 000E+00 L47E-02CCMILK 2.44E-01 1.12E-01 402E+00 860E-02 559E-02 521E-02 000E+00 659E-02IGPD 407E-02 4.07E-02 4.07E-02 4.07E-02 407E-02 407E-02 000E+00 407E-02IINHL 318E-03 605E-03 275E-02 598E-03 6.62E-03 586E-03 000E+00 590E-03ICMILK 463E-01 222E-0l 9.75E+00 LS7E-0l l.08E-01 9.96E-02 000E+00 l.19E-01

ADULT 254E-01 1154E-01 L8OE+00 li35E-01 L19E-01 L25E-Ol 000E+00 1.43E-0lTEEN 363E-01 1.99E-01 249E+00 L69E-01 L45E-01 L46E-01 000E+00 L64E-01CHILD 798E-0l 330E-01 47lE+00 27BE-01 239E-01 233E-01 000E÷00 253E-01INFANT 507E-01 269E-01 982E+00 204E-01 1.55E-01 L46E-01 000E+00 L66E-01

=== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

AG PD
AINHL
AVE G
ACMEAT ADULT
ACMILK ADULT
TGPD TEEN
TINHL TEEN
TVEG TEEN
TCMEAT TEEN
TCMILK TEEN
CGPD CHILD
CINHL CHILD

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 4
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ANALYSIS NO. BYR16-012 REVSON 0 PAGE 6G of 8G

RETDAS v3,6.4 <BYR> vSSi

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor

— Limited Analysis)

Release ID ..,,,., 1 All Gas Release Types
Period Start Date.,, 01/01/2017 00:00
Period End Date 01/01/2018 00:00
Period Duration (mm) : 5,256E+05
Coefficient Type Historical
Unit, 2

== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

CVEG CHILD Vegetation (VEG)
CCMEAT CHILD Grs/Cow/Meat (CHEAT)
CCMILK CHILD Grs/Cow/Milk (CMILK)
IGPD INFANT Ground Plane Deposition (GPO)
IINHL INFANT Inhalation (INHL)
ICMILK INFANT Grs/Cow/Mjlk (CMILK)

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 5
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ANALYSS NO. BYR16-012 REVSON 0 PAGE 7G of 8GRETDAS v3.64 <BYR> VSSI

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID ........ : 1 All Gas Release Types
Period Start Date....: 01/01/2017 00:00
Period End Date ...: 01/01/2018 00:00
Period Duration (mm) : 5.256E+05
Coefficient Type C....: Historical
Unit 2

== MAXIMUM NC DOSE FOR PERIOD ==============
Limit Dose Limit Limit PercentType Dose Type (mrad) Period (mrad) of Limit

Admin Gamma 6.57E-02 31-day 1.50E-01 4.38E+01
Quarter 3.75E+00 1.75E+00
Annual 7.50E+00 8.75E—01

Admin Beta 5.27E-02 31-day 3,00E-01 1,76E+01
Quarter 750E+00 7.02E-01
Annual 1.50E+01 3.5lE-01

T.Spec Ganna 6.57E-02 31-day 2.OOE-01 3.28E+01
Quarter 5.OOE+00 1.31E±00
Annual l.OOE+01 6.57E-01

Receptor : 4 Composite Crit. Receptor - NC
Distance (meters) : 0.0
Compass Point .: 0.0
Major Contributors......: 0.0 % or greater to total
Nuclide Percentage

AR-41 2.05E+01
KR—85M 5.42E—01
KR—85 1.06E+00
KR-87 5.45E-Ol
KR-88 1.07E+01
XE-131M 5.37E—01
XE-133M 4.33E-01
XE-l33 6.23E+Ol
XE-135 2.545+00
XE—l38 8.14E—01

T.Spec Beta 5.27E-02 31-day 4.OOE-01 1.32E+01
Quarter 1.OOE±0l 5.275—01
Annual 2.OOE+01 2.63E-01

Receptor : 4 Composite Crit. Receptor - NC
Distance (meters) : 0.0
Compass Point : 0.0

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page — 6
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ANALYSIS NO. BYR16-012

RETDAS v3.64 <BYR>
REVISION 0 PAGE 8G of 8G

vSSI

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID
Period Start Date
Period End Date....:
Period Duration (mm)
Coefficient Type

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5. 256E±05
Historical

Unit 2

AR-41
KR—85M
KR-85
KR-87
KR-88
XE-l3lM
XE-l33M
XE-133
XE-135
XE-138

2 .21E+00
2. 66E—Ol
3. 69E+Ol
2. 79E-01
6.33E—01
1. 17E+00
6. OOE-01
5. 68E+Ol
9.98E—01
l.29E-Ol

Major Contributors
Nuclide Percentage

0.0 % or greater to total

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 7
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ANALYSIS NO. BYR16.O12 REVISION 0 PAGE IH of 2H

ATTACHMENT H

RETDAS COMPUTER PROGRAM GASEOUS INSTANTANEOUS
(UNFiLTERED) DOSE REPORT

BYRON STATION UNIT 1 AND UNIT 2
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ANALYSIS NOBYR16-O12 REVSON 0 Page U of 21

ATTACHMENT

RETDAS COMPUTER PROGRAM GASEOUS INSTANTANEOUS
(FILTERED) DOSE REPORT

BYRON STATION UNIT I AND UNIT 2
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ANALYSIS NO. BYR16-012 REVISION 0 PAGE 1J of 1 IJ

ATTACHMENT J

RETDAS COMPUTER PROGRAM UI LIQUID ANNUAL DOSE REPORT

BYRON STATION UNIT 1
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229
ANALYSIS NO. BYR16O12

RETDAS v364 <BYR>
REVISON 0 PAGE4J of I1J

VS SI

Abbreviation

APWtr
AFWFSp
TPWtr
TFWFSp
CPWtr
C FWFSp
IPWtr

Age Group Pathway

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS BY UNIT)

Release ID : 1 All Liquid Releases
Period Start Date ..: 01/01/2017 00:00
Period End Date 01/01/2018 00:00
Period Duration (mins) : 5256E+05
Unit 1
Receptor 0 Liquid Receptor

=== PERMIT ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)
Age/Path Bone Liver Thyroid Kidney Lung GI—Lli Skin TB

APWtr 218E-05 L17E-04 830E-04 957E-05 830E-05 892E-05 000E+00 L07E-04AFWFSp l.15E-02 205E-02 326E-03 694E-03 2.265-03 2.115-03 000E+00 1.525-02TPWtr 2.11E—05 9.19E—05 7.02E—D4 7.13E—05 6.OOE—05 6.29E—05 0.005+00 7.11E—05TFWFSp 1.21E-02 2.11E-02 3.06E-03 7.065-03 2.665-03 1.51E-03 0.OOE+00 873E-03CPWtr 6.065-05 1.805-04 1.685-03 1.38E-04 1.15E-04 1.145-04 0.OOE+00 1.235-04CFWFSp 1.505-02 L84E-02 3.215-03 5.945-03 2.09E-03 5.535-04 0.OOE+00 3.48E-03IPWtr 6.465-05 1.97E-04 2.58E-03 1.37E-04 1.145-04 1.09E-04 0.OOE±00 l.17E-04

TOTALS
ADULT 1.155-02 2.07E-02 409E-03 7.03E-03 2.34E-03 2.20E-03 0,00E+00 L53E-02TEEN 1.22E-02 2.12E-02 3.76E-03 7.13E-03 2.72E-03 l.57E-03 0.005+00 8.80E-03CHILD 1.51E-02 1.85E-02 4.89E-03 6.08E-03 2.21E-03 6.67E-04 0.OOE+00 3.605-03INFANT 6.46E-05 1.97E-04 2.585-03 1.37E-04 I.14E-04 1.095-04 0.OOE+00 1.17E-04

== AGE GROUP / PATHWAY DESCRIPTIONS

ADULT
ADULT
TEEN
TEEN
CHILD
CHILD
INFANT

Potable Water (PWtr)
Fresh Water Fish - Sport
Potable Water (PWtr)
Fresh Water Fish - Sport
Potable Water (PWtr)
Fresh Water Fish — Sport
Potable Water (PWtr)

(FFSP)

(FFSP)

(FFSP)

Date/Time: 07/28/2016 14:44 retdaslD: Retdas Page - 3



230
ANALYSIS NO. BYR16O12

RETDAS v3.64 <BYR>
REVISION 0 PAGE 5J of IIJ

VS S I

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID 1 All Liquid Releases
Period Start Date 01/01/2017 00:00
Period End Date 01/01/2018 00:00
Period Duration (mins) : 5.256E+05
Unit. 1
Receptor 0 Liquid Receptor

== PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrern)
Agegroup Bone

ADULT

Liver Thyroid Kidney Lung GI—Lli Skin TB

H-3 000E+00 996E-05 996E-05 9.96E-05 996E-05 996E—05 000E+00 996E-05CR-51 000E+00 0.OOE+00 252E-11 930E-12 560E-1l li06E-08 0.OOE+00 422E-11MN-54 000E+00 236E-Q6 000E÷00 701E-07 0.OOE+00 7.22E-06 000E+00 450E-07PE-55 L95E-08 L35E-08 000E+00 000E+00 751E-09 772E-09 000E±00 3.14E-09FE-59 1.97E-08 4.63E-08 000E+00 000E+00 L29E-08 L54E—07 000E+00 l.78E-08CO-58 000E+00 2.28E-07 000E+00 000E+00 0.OOE+00 4.63E-06 0.OOE±00 512E-07CO—60 000E+00 L27E-06 000E+00 000E+00 000E+00 239E-05 000E+00 2.80E-06BR—83 000E+00 000E+00 00QE+00 000E+00 000E+00 546E-10 000E÷00 379E-l0RB-86 0.OOE+00 2.51E-06 000E+00 000E+00 000E+00 494E-07 000E+00 L17E-06SR-89 1.67E-07 0.OOE+00 000E+00 000E+00 0,00E+00 268E-08 000E+00 480E-09ZR-95 365E-10 117E-10 000E+00 L84E-10 0.OOE+00 371E-07 000E+00 7.93E-11NB-95 473E-07 263E-07 000E±00 2.60E-07 0.00E+00 L6OE-03 000E±00 l41E-07MO-99 000E+00 L46E-07 000E+00 330E-07 000E+00 338E-07 000E+00 277E-08TC-99M 1.34E-11 377E-1l 000E+00 573E-10 l.85E-11 223E-08 000E+00 4B1E-10RU-l03 445E-l0 000E+00 000E+00 L7OE-09 000E+00 520E-08 000E+00 l.92E-10RU-106 L13E-07 000E±00 000E+00 2l7E-07 000E+00 L29E-06 000E+00 1.42E-08AG-liON 5.15E-i0 476E-l0 000E+O0 936E-i0 000E+00 L94E-07 000E+00 283E-i0TE-127 7.87E-10 283E-10 583E-10 320E-09 000E±00 62iE-08 000E+00 li70E-lOTE-129 4B6E-l0 L83E-i0 373E—i0 204E-09 000E+00 367E-i0 000E+00 L18E-10TE-129M 2.69E-07 LOOE-07 924E-08 LI2E—06 00OE±00 i36E--O6 000E±00 426E-O8TE-131M 2.88E-08 1141E-08 223E-08 L43E-07 000E+00 L4OE-06 000E+00 L17E-08TE—l32 L935-07 5.13E-07 566E-07 4.94E-06 O00E±00 243E-05 0.OOE±O0 4.81E-071-130 L93E-09 568E-Q9 482E-07 887E-09 000E+00 489E-09 000E+00 2.24E-091—131 783E—06 LI2E—05 367E—03 L92E—05 0O0E+0D 2.96E—06 0.OOE+00 6.42E—061-132 850E-09 228E-08 796E-07 362E-0B 000E+00 427E-09 000E+00 L96E-091-133 L21E-06 211E-06 3i0E-04 368E-06 000E÷O0 li90E-06 0.OOE+00 6.43E-071-135 451E-08 L18E-07 778E-06 L89E-07 000E+00 i33E-07 0,00E+00 4.35E-08CS-l34 4.41E-03 1105E-02 0.OOE+00 340E-03 L13E-03 L84E-04 000E±00 858E-03CS-l36 l.l4E-04 449E-04 000E+00 2.50E-04 342E-05 540E-05 000E+00 323E-04CS-137 LO1E-03 9.59E-03 000E+00 3.26E-03 i08E-03 L86E-04 0.OOE±00 628E-03CE-144 L44E-08 6.02E-09 000E+00 3.57E-09 000E+00 486E-O6 000E+O0 772E-10NP-239 471E-13 463E-l4 0.OOE+00 1.44E-13 000E+00 95OE-D9 O.OOE+00 255E-i4

T BEN
H-3 0O0E±O0 715E-05 715E-05 715E-05 715E-05 715E-05 000E+00 L15E-05CR-Si 000E±00 000E+00 2.41E—ii 952E-l2 621E-li 730E-09 000E±0O 435E-i1MN-54 O.OOE±OO 232E-O6 0O0E+OO 69iE-O7 0OOE+OO 475E-O6 OOOE+OO 459E-O7F’E-55 2O4E-O8 l44E-O8 OOOE+OO 000E+OO 9l5E-09 625E-O9 OO0E±OO 337E-O9PE-59 2O3E-O8 473E-O8 OOOE+O0 OOOE+OO L49E-08 i.12E-O7 0O0E+OO L83E-O8

Date/Time: 07/28/2016 14:44 retdaslD: Retdas Page - 4



LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID 1 All Liquid Releases
Period Start Date 01/01/2017 00:00
Period End Date : 01/01/2018 00:00
Period Duration (mins) : 5256E±05

PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (rnrem)

ANALYSIS NO. BYR16-012
RETDAS v3.64

231
REVISION 0 PAGE 6J of 1 1J

VSSI

Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

CO-58 000E+00 226E-07 0.OOE+00 000E+00 000E+00 311E-06 000E+00 52lE-07CO-60 000E+00 L27E-06 000E+00 0.OOE+00 000E+00 l.65E—05 0,00E+00 2.85E-06BR-83 000E+00 000E+00 000E+00 000E+00 000E+00 000E±00 0.00E+00 412E-l0RB-86 000E+00 2.70E-06 000E±00 000E±0C 0.OOE±00 399E-07 0.OOE+00 L27E-06SR-89 L8OE-07 000E+00 000E+00 000E+00 000E±00 2.15E-08 000E+00 517E-09ZR-95 361E-10 L14E-10 000E+00 L67E-lO 000E÷00 263E—07 0.OOE+00 783E-11NB-95 476E-07 264E-07 0.OOE±00 256E-07 0.OOE+00 L13E-03 0.OOE+00 L45E-07MO-99 000E+00 l.52E-07 000E+00 348E-07 000E+00 272E—07 0,00E+00 290E-08TC-99M li35E-ll 376E-11 000E+00 560E-l0 208E-11 246E--08 000E±00 4.87E-10RU—l03 4.58E—10 000E+00 000E+00 l.61E—09 000E+00 382E—08 000E±00 l.96E—10RU-106 L2OE—07 000E+00 000E+00 231E-07 0.OOE+00 574E—06 000E+00 L51E-08AG-11OM 477E-l0 452E-l0 000E±00 862E-10 000E+00 l.27E—07 D.OOE+00 275E-10TE-l27 8.61E-10 305E-l0 594E-l0 348E-09 000E+00 664E-08 000E+00 l.85E-lOTE-129 5.28E-10 L97E-lO 377E-l0 221E-09 0.00E-Q0 289E-Q9 000E+00 L28E-10TE-129M 290E-07 LO8E-07 9.37E-08 L22E-06 000E+00 LO9E-06 000E±00 460E-08TE-l3lM 309E-08 1.48E-08 2.23E-08 li55E-07 000E+00 L19E-06 000E+00 L24E-08TE-132 836E-07 529E-07 5.58E-07 508E-06 000E±00 li68E-05 000E+00 498E-071-130 L97E-09 570E-09 465E-07 878E-09 000E+00 438E-09 000E+00 227E-091-131 826E-06 L16E-05 338E-03 li99E-05 000E+00 229E-06 0.OOE+00 62lE-061-132 877E-09 229E-08 L73E-07 361E-08 000E+00 999E-09 000E+00 823E-091-133 L29E-06 218E-06 305E--04 3.83E-06 000E+00 L65E-06 0.OOE+00 666E-D71-135 465E-08 L2OE-07 770E-06 L89E-07 0.OOE+00 L33E-07 000E+00 444E-08CS-134 452E-03 1.06E-02 000E+00 338E-03 l29E-03 L32E-04 000E+00 494E-03CS-136 L14E-04 450E-04 0.OOE+00 245E-04 386E-05 362E-05 0.OOE+00 3.02E-04CS-137 7.51E-03 999E-03 000E+00 340E-03 L32E-03 L42E-04 000E+00 348E-03CE-144 L46E-08 605E-09 000E±00 36lE-O9 0.00E+00 368E-06 000E+00 786E-10NP-239 519E-13 490E-14 000E+00 L54E-l3 000E+Q0 788E-09 0.OOE+00 272E-l4

CHILD
H-3 000E+0Q 1.20E-04 L2OE-04 L2OE-04 L2OE-04 L2OE-04 000E+00 120E-04CR-51 000E+00 0.OOE+00 263E-l1 L17E-12 479E-11 2.51E-09 000E+00 4.73E-11MN-54 0.OOE+00 L83E-06 000E+00 513E-07 000E+00 L54E-06 000E+O0 4.88E-07PE-55 2.78E-08 1.47E-08 000E+00 000E+00 834E-09 273E-09 000E+00 457E-09FE—59 256E—08 444E—08 000E±00 000E±00 1120E—08 43lE—08 000E±00 206E—08CO-58 000E±00 L95E-07 00OE+00 000E+00 000E+00 L14E-06 000E+00 596E-07CO-60 000E+00 LllE-06 00DE+00 0.OOE+00 000E±00 6.14E-06 0.OOE+00 327E-06BR-83 000E+00 000E+00 000E+00 000E+00 0.OOE+00 000E+00 000E±Q0 535E-10RB-86 000E+00 262E-06 000E+00 000E±00 000E+00 L69E-07 000E+00 L61E-06SR-89 263E-07 000E+00 0.OOE±00 000E±00 000E±00 1.02E-08 000E+00 751E-09ZR-95 722E-l0 L59E-10 000E+00 227E-10 000E+00 L66E-07 000E+00 1141E-10NB-95 5.62E-07 219E-07 000E+00 206E-07 000E+00 405E-04 000E±00 11565-07

Date/Time: 07/28/2016 14:44 retdaslD: Retdas Page — 5



232ANALYSS NO. BYR16O12 REV!SON 0 PAGE 7J of 1IJRETDAS v3.6.4 <BYR>
VSS1

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS BY UNIT)

Release ID : 1 All Liquid Releases
Period Start Date ...: 01/01/2017 00:00
Period End Date 01/01/2018 00:00
Period Duration (mins) : 5.256E+05

PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem)
Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

MO-99 0.OOE+0O L90E-07 0.00E+O0 4.07E-07 0.OOE+00 1.585-07 0.00E+00 4.71E-08TC-99M 1.995-il 3.9GB-li 000E+00 5.66E-1O i.98E-li 2.225-08 0.OOE+00 6.465-10RU-103 7.46E-i0 0.OOE+00 0.005±00 1.88E-09 0.OOE+00 1.93E-08 0.OOE+00 2.875-10RU-106 2,035-07 0.OOE+00 0.OOE+00 2.745-07 0.OOE+00 3.165-06 0.005+00 2.535-08AG-liON 9.565-10 6.46E-10 0.005+00 1.205-09 0.005+00 7.68E-08 0.OOE+00 5.l6E-1OTE-127 1.125-09 3.O1E-10 7.74E-10 3.185-09 0,005+00 4.37E-08 0.OOE±00 2.4GB-iCTE-129 6.88E-10 1.925-10 4.91E-10 2.O1E-09 0.OOE±00 4.285-08 0.005+00 l.63E-lOTE-l29M 3.78E-07 1.06E-07 l.22E-07 1.115-06 0.005±00 4.615-07 0.005±00 5.875-08TE-l3lM 3.985-08 1.385-08 2.83E-08 1.335-07 0.005+00 5.585-07 0.OOE+00 1.465-08TE-l32 1.055-06 4.665-07 6.795—07 4.33E-06 0.005÷00 4.705-06 0.OOE±00 5.645-071-130 2.965-09 5.99E-09 6.605-07 8.95E-09 0.005+00 2.805-09 0.005+00 3.095-091-131 1.295-05 1.30E-05 4.29E-03 2.135-05 0.005+00 1.155-06 0.005+00 7.375-061-132 1.33E-08 2.45E-08 1.14E-06 3.755-08 0.005+00 2.895-08 0.OOE+0C 1.l3E-081-133 2.O1E-06 2.495-06 4.62E-04 4.155-06 0.005±00 l.OOE-06 0.OCE±00 9.4lE-071-135 7.095-08 1.285-07 1.135-05 1.965-07 0.OOE+00 9.725-08 0.005+00 6.035-08CS-134 5.465-03 8.965-03 0.005+00 2.785-03 9.975-04 4.835-05 0.005+00 1.89E-03CS-l36 l.35E-04 3.715-04 0.005+00 1.985-04 2.955-05 1.305-05 0.005+00 2.405-04CS-137 9.475-03 9.065-03 0.005÷00 2.955-03 i.06E-03 5.685-05 0.OOE+00 1.345-03CE-144 3.785-08 1.185-08 0.005±00 6.56E-09 0.005±00 3.095-06 0.OOE±00 2.025-09NP-239 8.8lE-13 6.32E-14 0.005+00 1.835-13 0.005+00 4.685-09 0.005+00 4.455-14

INFANT
5-3 0.005+00 1.055-04 1.055-04 1,055-04 1.055-04 i.05E-04 0.005+00 1.055-04CR-51 0.005+00 0.005+00 1.135-12 2.465-13 2.195-12 5.04E-li 0.005+00 1.735-12MN-54 0.005+00 4.005-08 0.005+00 8.865-09 0.005+00 1.475-08 0.005+00 9.06E-09P5-55 1.505-09 9.665-10 0.005+00 0.005±00 4.735-10 1.235-10 0.OOE±00 2.585-1055-59 2.l3E-09 3.715-09 0.005±00 0.OOE+00 1.105-09 1.775-09 0.OOE+00 1.465-0900-58 0.005+00 3.24E-08 0.OOE+O0 0.005+00 0.005+00 8.085-08 0.005+00 8.095-0800-60 0.005+00 1.895-07 0.OOE+O0 0,005+00 0.OOE+O0 4.495-07 0.005+00 4.455-07BR-83 0.005+00 0.005+00 0.005+00 0.OOE+OO 0.005±00 0.005±00 0.005+00 1.275-11RB-86 O.OOE+O0 1.585-08 O.OOE+0O 0.OOE+OO 0.005+00 4.055-10 0.005+00 7.835-09SR-89 6.405-08 0.005+00 0,005+00 0.005+00 0.005+00 1.32E-09 0.005+00 1.845-09ZR-95 5.745-10 1.405-10 0.005+00 1.515-10 0.005+00 6.965-08 0.005+00 9.925-IlNB-95 1.675-10 6.895-11 0.005±00 4.945-il 0.005±00 5.815-08 0.005+00 3.985-11MO-99 0.005+00 1.345-07 0.005±00 2.005-07 0.005+00 4.415-08 0.OOE±00 2.615-08TC-99M 8.83E-12 i.82E-ii 0.005+00 1.965-10 9.525-12 5.295-09 0.005+00 2.355-10RU-103 4,15E-iO 0.005+00 0.005+00 8.655-10 0.005+00 5.055-09 0.005+00 1.395-10RU-106 1.15E-07 0.005+00 0.005+00 1.365-07 0.005+00 8.735-07 0.005+00 1.445-08AG-liON 8.725-10 6.365-10 0.005+00 9.105-10 0.005±00 3.305-08 0.005+00 4.215-10TE-l27 2.795-il 9.335-12 2.275-11 6.805-11 0,005+00 5.855-10 0,005+00 5.995-12T5-129 1.715-li 5.905-12 1,435-11 4.265-il 0,005+00 1.375-09 0.005+00 3,995-12

Date/Time: 07/28/2016 i444 retdaslD: Retdas Page — 6
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ANALYSIS NO. 8YR16O12 REVISION 0 PAGE 9J of I 1JRETDAS v3.6.4 <BYR>

VSSI

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID 1 All Liquid Releases
Period Start Date.....: 01/01/2017 00:00
Period End Date......,: 01/01/2018 00:00
Period Duration (mins) : 5.256E+05
Unit .,..: 1
Receptor 0 Liquid Receptor

FOR PERIOD
Age
Group

TEEN

== MAXIMUM DOSE
Limit Organ
Type Type

Admin Any Organ

Admin Tot Body

T.Spec Any Organ

Organ

LIVER

Dose
(mrem)

2, 12E-02

Limit
Period

31-day
Quarter

Limit
(mrem)

1. 50E-01
3.75E+00
7 50E+0 0

4. 50E-02
1. 13E+00
2. 25E+00

2. DOE-cl
5. COE+O0
1. OOE+Ol

Annual

ADULT TBODY 1.53E-02 31-day
Quarter
Annual

TEEN LIVER 2,125-02 31-day
Quarter
Annual

1 Fresh Water Fish — Sport (FPSP
0.0 5 or greater to total

Percent
of Limit

1.41E+01
5. 65E—Ol
2. 82E-0l

3.40E+O1
1. 365÷00
6.80E—O1

1. 06E+01
4. 23E—Ol
2. 125-01

Critical Pathway
Major Contributors
Nuclide

H- 3
MN- 54
FE-55
P5-59
CO-58
00-60
RB-86
ZR—95
NB-95
MO-99
TC-99M
AG-llOM
TE-l29
TE-127
TE-129M
TE-131M
TE-132
1—130
1-131
1-132
1—133
1-135
CS-134

Percentage

3. 385-01
1.095-02
6. 82E—05
2 .235-04
1 .075-03
5. 98E-03
1.275-02
5. 38E-07
1. 25E-03
7. 175-04
1.77E-O7
2. 135-06
9. 29E-07
1. 44E-O6
5. 09E-O4
7.015-05
2 . 505-03
2 . 695-05
5.4 6E-O2
1.085-04
1 . 03E-02
5. 66E—04
5. 03E+Ol

Date/Time: 07/28/2016 14:44 retdaslD: Retdas Page - 8



235
ANALYSIS NO. BYR16-012 REVSON 0 PAGE IOJ of IIJRETDAS v36.4 <BYR> VSSI

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID 1 All Liquid Releases
Period Start Date 01/01/2017 00:00
Period End Date 01/01/2018 00:00
Period Duration (mins) : 5.256E+05

Major Contributors 00 I or greater to total
Nuclide Percentage

CS-l36 212E+0O
CS-137 4.72E+01
CE-144 286E-05
NP-239 231E—10

T.Spec Tot Body

Critical Pathway
Major Contributors
Nuclide Percentage

H—P 651E—01
CR-51 276E-07
MN—54 294E—03
FE—55 2.05E—05
FE—59 L16E-04
CO-58 335E-03
CO—60 l,83E—02
BR—83 248E—06
RB—86 764E—03
SR—89 314E—05
ZR—95 548E—07
NB—95 924E—04
MO—99 L81E—04
TC—99M 314E—06
RU—103 L25E—06
RU—106 931E—05
AG-ibM L85E-06
TE-127 L11E-06
TE-129 774E-07
TE—129M 2.78E—04
TE—131M 7.685—05
TE-132 315E—03
1-130 li47E-05
1-131 420E-02
1—132 520E—05
1-133 420E-03
1-135 285E-04
CS-134 561E+01

ADULT TBODY L53E—02 31-day 6.OOE—02 2.55E+01
Quarter L5OE+00 L02E+00
Annual 3.OOE±00 5.1OE—01

1 Fresh Water Fish — Sport
0.0 % or greater to total

(FFSP

Date/Time: 07/28/2016 14:44 retdaslD: Retdas Page — 9



236
ANALYSIS NO. BYR16O12

RETDAS v3.6.4 <BYR>
REVISION 0 PAGE 11J of 11J

VS S I

Release ID
Period Start Date
Period End Date
Period Duration (mins)

Major Contributors
Nuclide Percentaae

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

1 All Liquid Releases
01/01/2017 00:00
01/01/2018 00:00
5. 256E+05

0.0 % or greater to total

05-136
CS-137
CE—144
NP—239

2. 11E+00
4. 11E+01
5. 05E-06
1. 67E-l0

Date/Time: 07/28/2016 14:44 retdaslD: Retdas Page — 10
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ANALYSIS NO. BYR16O12 REVISION 0 PAGE 1K of ilK

ATTACHMENT K

RETDAS COMPUTER PROGRAM U2 LIQUID ANNUAL DOSE REPORT

BYRON STATION UNIT 2
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240ANALYSIS NO. BYR16O12
RETDAS v3,64 <BYR>

REVISION 0 PAGE 4K of ilk
vSSI

Release ID 1 All Liquid Releases
Period Start Date 01/01/2017 00:00
Period End Date, 01/01/2018 00:00
Period Duration (mins) 5,256E+05
Unit 2

PERMIT ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)

AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group

ADULT
ADULT
TEEN
TEEN
CHILD
CHILD
INFANT

Pathway

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Receptor 0 Liquid Receptor

Age/Bath Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

APWtr 2.18E-05 l.17E-04 8.30E-04 9.57E-05 8,30E-05 8.92E-05 0.OOE+00 1,07E—04AFWFSp 1l5E—02 2.05E-02 326E-03 6.94E-03 2,26E-03 2,11E-03 0.OOE+00 l52E-02TPWtr 21lE-05 9.19E-05 7.02E-04 7.13E-05 6.OOE-05 629E-05 Q,00E±OQ 741E-05TFWFSp 1,21E-02 211E-02 306E-03 7.06E-03 2.66E-03 1151E-03 000E+00 8.73E-03CPWtr 6.06E-05 180E-04 1,68E-03 L38E-04 1.15E-04 1.14E-04 0,00E±00 l.23E-04CFWFSp 1,50E—02 1.84E-02 3,21E-03 5.94E-03 2.09E-03 553E--04 0.OOE+00 348E-Q3IPWtr 646E-05 1.97E-04 2,58E-03 1,37E-04 l.14E-04 1.09E-04 0.OOE+00 1.17E—04

TOTALS
ADULT 115E-02 207E-02 4.09E-03 7.03E-03 2.34E-03 2,20E-03 0.OOE+00 153E-02TEEN 1.22E-02 2l2E-02 376E-03 7.13E-03 2.72E-03 1,57E-03 0,00E+00 880E-03CHILD L51E-02 1.85E-02 4.89E-03 6,08E-03 2,21E-03 6.67E-04 000E+00 360E-03INFANT 6.46E—05 1.97E-04 2.58E-03 l.37E-04 1,14E-04 1.09E—04 0.OOE±00 l,17E-04

APWtr
AFWFSp
TPWtr
TFWFSp
CPWtr
CFWFSp
I PWCr

Potable Water (PWtr)
Fresh Water Fish — Sport
Potable Water (PWtr)
Fresh Water Fish - Sport
Potable Water (PWtr)
Fresh Water Fish — Sport
Potable Water (PWtr)

(FFSP)

(FFSP)

(FFSP)

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page - 3
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ANALYSS NO. BYR16-012 REVISION 0 PAGE 5Kof ilkRETDAS v364 <BYR>

VSSI

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID I All Liquid Releases
Period Start Date.... 01/01/2017 00:00
Period End Date : 01/01/2018 00:00
Period Duration (mins) : 5256E±O5
Unit 2
Receptor 0 Liquid Receptor

== PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem)
Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

ADULT
H-3 000E+00 996E-05 996E-05 996E-05 9.96E-05 996E-05 000E±00 9.96E-05CR-51 000E+00 000E+00 252E-11 930E-12 560E—11 LO6E-08 000E+00 422E-11MN—54 0.OOE±00 236E-D6 000E+00 LOIE-07 000E±00 722E-06 0.OOE+00 450E—07FE-55 L95E-08 1.35E-08 0.OOE+00 0.OOE+00 751E-09 7.72E-09 000E+00 314E-09FE—59 li97E—08 463E—08 000E+00 000E÷00 1.29E—08 L54E—07 000E+00 1178E—08CO-58 0.OOE±00 228E-07 000E+00 000E+00 000E+00 4.63E-06 000E±00 512E-07CO-60 000E+00 1.27E—06 000E+00 000E+00 000E±00 2.39E—05 000E+00 280E-06BR-83 000E+0Q 000E+00 000E+00 000E±00 O00E±00 546E-10 000E+00 379E-10RB—86 000E+00 251E-06 0.OOE+00 000E+00 000E+00 494E-07 000E+00 L17E-06SR—89 1.67E-07 000E+00 000E±00 000E+00 0.OOE±00 268E-08 000E±00 480E-09ZR-95 3.65E-10 L17E-10 000E+00 L84E-10 000E+00 3.71E-07 000E+00 793E-11NB-95 4.73E-07 263E-07 000E+00 2.60E-07 0.OOE±00 L6OE-03 000E+00 li41E-07MO-99 000E+00 L46E-07 000E+00 3.30E—07 000E+00 338E-07 000E+00 277E-08TC-99M 1.34E-11 3.77E-11 0.OOE+00 573E-10 1.85E-11 223E-08 000E+00 48lE-10RU-103 445E-10 0.OOE+00 000E+00 L70E-09 000E+00 520E-08 000E+00 L92E-10RU—106 LI3E—07 0.OOE+00 0.OOE÷00 2.17E—07 000E+00 729E—06 00QE±00 L42E—08AG-liON 515E-10 476E-10 000E+00 936E-10 000E+00 LO4E-07 000E+00 283E-10TE-127 L87E-10 283E-l0 583E-10 320E-09 000E±00 62lE-O8 000E+00 L7OE-10TE-129 486E-10 li83E-10 373E-10 204E-09 000E+00 367E-10 0.OOE+00 L18E-10TE-129M 269E-07 LOOE-07 924E-08 L12E-06 000E+00 1,36E-06 000E+00 426E-08TE-131M 288E-08 1141E-08 223E-08 L43E-07 000E+00 L4OE-06 000E+00 117E-08TE-132 L93E-07 513E-07 566E-07 494E-06 0.OOE+00 243E-05 000E+00 4.81E-071-130 1.93E-09 568E-09 482E-07 8.87E-09 000E+00 489E-09 000E±00 224E-091-131 783E-06 li12E-05 367E-03 1.92E-05 0.OOE+00 296E-06 00OE+00 642E-061-132 8.50E-09 228E-08 7.96E-07 3.62E-08 0.OOE+00 427E-09 0.005±00 796E-091-133 i.21E-06 2.11E-06 3.105-04 3,68E-06 0.OOE+00 1.90E-06 0.00E±00 6.43E-071-135 4.51E-08 1.18E-07 7.78E-06 L89E-07 000E±00 1.33E-07 0.OOE±00 435E-08CS-134 441E-03 1.05E-02 000E±00 340E-03 L13E-03 1.84E-04 0.005+00 858E-03CS-l36 LI4E-04 449E-O4 0.OOE±00 2.505-04 342E-05 5.105-05 0.OOEtOO 3.235-04CS-137 7.O1E-03 9.595-03 0.OOE+00 3.26E-03 1.08E-03 L86E-04 0.OOE+00 6.28E-03CE-144 1.445-08 6.02E-09 0.OOE+00 3.57E-09 0.OOE±00 4.865-06 0.005±00 7.725-10NP-239 4.71E-13 4.63E-14 0.OOE±00 1.44E-13 0.OOE+00 9.50E-09 0.OOE+00 2.555-14

TEEN
H-3 0.OOE±00 7.15E-05 7.155-05 7.155-05 7.15E-05 7.l5E-05 0.OOE+00 7.155-05CR-51 0.OOE+00 000E±00 2.415-11 9.52E-12 6.215-11 7.305-09 0.005+00 4.35E-11MN-54 O.OOE+O0 2.32E-06 0.005+00 6.91E-07 0.OOE±OO 4.755-06 0.OOE+OO 4.59E-07FE-55 2.O4E-O8 1.44E-08 O.OOE+OO O.OOE+00 9.15E-09 6.25E-O9 O.OOE+00 3.375-09FE-59 2.03E-08 4.73E-O8 0.OOE+00 0.OOE+OO 1.49E-08 l.12E-07 0.OOE+00 i.83E-08

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page — 4



242
ANALYSIS NO. BYRl6Ol2

RETDAS v36.4 <BYR>
REVISION 0 PAGE 6K of ilk

VS SI

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID 1 All Liquid Releases
Period Start Date 01/01/2017 00:00
Period End Date 01/01/2018 00:00
Period Duration (mins) : 5256E+05

== PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem)
Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

CO—58 000E+00 2.26E—07 0.005+00 0.OOE+00 0.005+00 3.1IE—06 0.005±00 5.21E—07
00-60 0.OOE±00 1.275-06 0.OOE±00 0.005±00 0.OOE+00 l.65E-05 0.OOE±00 2.855-06BR-83 0.005+00 0.OOE+00 0.005+00 0.OOE+00 0.005+00 0.OOE+00 0.005±00 4.12E-10
RB-86 0.005+00 2.70E-06 0.QOE+0O 0,00E+00 0.OOE+00 3.99E-07 0.005+00 1.275-06
SR-89 1.80E—07 0.OOE±00 0.005±00 0.005+00 0.005±00 2.15E-08 0.005+00 5.175-09
ZR-95 3.615-10 1.14E-10 0.OOE±00 1.675-10 0.005+00 2.63E-07 0.OOE÷00 7.835-11NB-95 4.76E-07 2.64E-07 0.OOE+00 2.56E-07 0.005+00 1.135-03 0.OOE±00 i.45E-07
MO-99 0.005±00 1.52E-07 0.005+00 3.485-07 0.005+00 2.72E-07 0.005+00 2.90E-08TC-99M i.35E-ll 3.76E-ii 0.005+00 5.605-10 2.085-11 2.465-08 0,005+00 4.87E-10RU-103 4.58E-i0 0.OOE±00 0.005±00 1.61E-09 0.005+00 3.825-08 0.005+00 1.965-10
RU—l06 1,20E—07 O.OOE-i-00 0.OOE+00 2.315—07 0.005±00 5.74E—06 0.OOE+00 1.51E—08
AG-lION 4.775-10 4.52E-10 0.005+00 8.625-10 0.OOE+00 1.275-07 0.OOE+00 2.75E-10TE-127 8.615-10 3.055-10 5.94E-i0 3.485-09 0.005+00 6.645-08 0.OOE+00 1.855-10
TE-129 5.28E-10 1.975-10 3.77E-10 2.21E-09 0.OOE±00 2.89E-09 0.005+00 1.285-10
TE-129M 2.90E-07 1.08E-07 9.375-08 1.22E-06 0.OOE+00 1.09E-06 0.005+00 4.60E-08TE—131M 3.095—08 1.485—08 2.23E—08 1.555—07 0.005±00 1.195—06 0.OOE+00 1.24E—08TE-132 8.36E-D7 5.29E-07 5.585-07 5.085-06 0.OOE+00 i.68E-05 0.005+00 4.985-07
1-130 1.97E-09 5.705-09 4.655-07 8.78E-09 0.OOE+00 4.385-09 0.005+00 2,27E-091-131 8.26E-06 1.165-05 3.385-03 1.995-05 0.OOE+00 2.29E-06 0.005±00 6.215-061-132 8.775-09 2.295-08 7.735-07 3.61E-08 0.005±00 9.99E-09 0.OOE+00 8.235-091—133 1.295—06 2.185—06 3.055—04 3.83E—06 0.005+00 1.65E—06 0.OOE±00 6.66E—071-135 4.65E-08 1.20E-07 7.705-06 1.89E-07 0.OOE+00 1.335-07 0,005+00 4.44E-08CS-134 4.525-03 1.065-02 0.OOE+00 3.385-03 1.295-03 l.32E-04 0.005+00 4,945-03
CS-l36 1.145-04 4.505-04 0.OOE+00 2.455-04 3.865-05 3.62E-05 0.OOE+00 3.025-04
CS-137 7.515-03 9,995-03 0.005+00 3.405-03 1.325-03 i.42E-04 0.OOE+00 3.48E-03CE—144 i.46E-08 6.05E—09 0.OOE÷00 3.61E—09 0.OOE±00 3.685—06 0.005+00 7.865—10
NP-239 5.195-13 4.90E—14 0.005+00 1.54E-13 0.OOE+00 7.885-09 0,00E+00 2.725-14

CHILD
H-3 0.00E+00 1.205-04 i.20E-04 l.20E-04 1.20E-04 i.20E-04 0.005+00 i.20E-04
CR-Si 0.OOE±00 Q.QQE±QO 2,635-il 7.17E-12 4.795-11 2.51E-09 0.005+00 4.735-ilMN-54 0.005+00 1.835-06 0.OOE+0O 5.135-07 0.005+00 1.545-06 0.OOE+00 4.88E-07FE-55 2.785-08 i.47E-08 0.005+00 0.005+00 8.345-09 2.73E-09 OOOE+00 4,575-09FE—59 2.565—08 4.14E—08 0.OOE+00 0.OOE+00 1.205—08 4.315—08 0.005±00 2.065—08
CO-58 0.OOE+00 1.955-07 0.OOE+00 0.005+00 0.OOE+00 1.14E-06 0.005+00 5.96E-07
CO-60 0.005+00 1.115-06 0.005+00 0.005+00 0.OOE+00 6.145-06 0.005±00 3.275-06BR-83 0,005+00 0.OOS+00 0.OOE+00 0,005+00 0.OOE+00 0.005+00 0.005+00 5.355-10RB-86 0,005±00 2.62E-06 0.005+00 0.005+00 0.005+00 1.695-07 0.OOE±00 1.615-06
SR-89 2.63E-07 0.OOE±0O 0,005+00 0.OOE+0C 0.005+00 1.025-08 0,005±00 7.51E-09ZR-95 7.225-10 1.595-10 0.005+00 2.275-10 0.OOE+O0 l.66E-O7 0,005+00 l,41E-i0NB-95 5.62E-07 2.19E-07 0.005±00 2.06E-07 0.OOE+0O 4.05E-O4 0.005+00 1.565-07

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page — 5



243ANALYSIS NO. BYRl6Ol2 REVISION 0 PAGE 7Kof ilkRETDAS v364 <BYR>
VSSI

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID 1 All Liquid Releases
Period Start Date 01/01/2017 00:00
Period End Date : 01/01/2018 00:00
Period Duration (reins) : 5256E+05

PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem)
Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

MO—99 000E+00 L9OE-07 O00E+0O 407E-O7 000E+00 L58E-07 00OE+00 471E-08TC-99M l.99E-11 3.90E-11 O00E+OO 566E-10 1.98E-1l 222E—08 QQQE+Q0 646E-1QRU-103 746E-10 000E+00 000E+00 L88E-09 000E+00 L93E-08 000E+00 287E-10RU—106 203E-07 0.OOE+00 000E±00 274E-07 000E+00 3.16E-06 000E±00 253E-08AG-11OM 956E-10 646E-10 000E+00 L20E-09 000E+00 768E-08 000E+00 5.16E—10TE—127 L12E-09 3.O1E-10 774E-10 3.18E—09 000E+00 4.37E-08 0.00E+00 240E-10TE-129 688E-10 L925-lO 4.915-10 2.01E-09 000E±00 4.28E-08 0.OOE+00 1.63E-10TE-129M 3.785-07 1.06E-07 l.22E-07 L11E-06 0.OOE±00 4.61E-07 0.OOE±00 5.87E—08TE—131M 3.9883-08 1.38E—08 2.83E—08 1.33E—07 0.005+00 5.5883-07 0.005+00 1.465—08TE-132 1.OSE-06 4.66E-07 6.79E-07 4.33E-06 0.OOE+00 4.705-06 0.005±00 5.645-071-130 2.96E-09 5.995-09 6.605-07 8.95E-09 0.OCE±00 2.805-09 0.OOE±00 3.09E-091-131 1.2983-05 i.30E-05 4.29E-03 2.13E-05 0.005±00 l.15E-06 0.OOE±00 7.375-061-132 i.33E-08 2.45E-08 1.145-06 3.75E-08 0.005±00 2.895-08 0.0083-00 1.13E-081-133 2.O1E-06 2.49E-06 4.625-04 4.155-06 0.005±00 1.005-06 0.005+00 9.415-071-135 7.09E-08 1.28E-07 1.13E-05 1.965-07 0.005+00 9.725-08 0.005±00 6.03E-08CS-134 5.46E-03 8,96E—03 0.005+00 2.78E-03 9.975-04 4.83E-05 0.OOE+00 1.895-03CS-136 L35E-04 3.71E-04 0.OOE+00 1.985-04 2.95E-05 1.30E-05 0.OOE±00 2.40E-04CS-137 9.47E-03 9.06E-03 0.OOE+00 2.95E-03 1.065-03 5.68E-05 0.OOE+00 1.345-03CE-144 3.785-08 1.18E-08 0.OOE+00 6.565-09 0.005±00 3.095-06 0.0083-00 2.02E-09NP-239 8.815-13 6.325-14 0.OOE+00 1.83E-13 0.OOE±00 4.68E-09 0.005±00 4.45E-14

INFANT
H—3 0.005±00 1.05E-04 1.05E-04 1.055-04 1.05E-04 1.055-04 0.OOE+00 1.055-04CR-Si 0.005±00 0.005+00 1.13E—12 2.46E-13 2.19E—12 5.04E-11 0.OOE±00 1.73E-12MN—54 0.OOE+00 4.OOE-08 0.OOE+00 8.865-09 0.OOE+00 1.47E—08 0.OOE±00 9.06E-09FE-55 1.SOE-09 9.66E-10 0.OOE+00 0.OOE+00 4.73E-10 1.23E-10 0,005+00 2.585-10FE-59 2.13E-09 3.71E-09 0.OOE+00 0.005+00 1.1OE-09 1.775-09 0.005±00 1.465-09CO-58 0.005+00 3.245-08 0.005+00 0.005+00 0.005+00 8.085-08 0.005±00 8.095-08CO—60 0.OOE±00 1.895-07 0.OOE+00 0.OOE+00 0.OOE±00 4.4918-07 0.005+00 4.45E-07BR-83 0.005+00 0.OOE+00 0.005+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 1.27E-11RB-86 0.OOE±00 1.585-08 0.OOE+00 0.005+00 0.OOE±00 4.055-10 0.005±00 7.835-09SR-89 6.405-08 0.OOE+00 0.005+00 0.005±00 0.OOE+00 1.325-09 0.005±00 1.84E-09ZR-95 5.745-10 1.405-10 0.OOE+00 1.S1E-10 0.005+00 6.96E-08 0.OOE±00 9.925-11NB-95 1.675-10 6.895—il 0.OOE+00 4.945-11 0.005±00 5.81E—08 0.OOE+00 3.98E—11840-99 0.005+00 1.345-07 0.OOE+00 2.005-07 0.005+00 4.415-08 0.005+00 2.615-08TC-99M 8.83E—12 1.825—il 0.005±00 1.965-10 9.525-12 5.295-09 0.OOE±00 2.355-10RU-103 4.155-10 0.005+00 0.005±00 8.655-10 0.005+00 5.055-09 0.005+00 1.395-10RU-l06 1.155-07 0.005±00 0.OOE+00 1.365-07 0.005±00 8.735-07 0.005+00 1.445-0.8AG-liON 8.725-10 6.365-10 0.005+00 9.1OE-10 0,005+00 3.305-08 0.005±00 4.21E-l0TE-127 2.795-11 9.335-12 2.275-11 6.805-11 0.OOE±00 5.8518-10 0.005±00 5.995-12TE-l29 1.715-il 590E-12 1.435-11 4.265-11 0.005+00 1.37E-09 0,005+00 3.99E-12

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page - 6
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ANALYSES NO, BYR16O12

RETDAS v36.4 <BYR>
REVSON 0 PAGE 8Kof ilK

VS SI

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID 1 All Liquid Releases
Period Start Date.: 01/01/2017 00:00
Period End Date. 01/01/2018 00:00
Period Duration (inins) : 5256E+05

PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem)
Agegroup Bone Liver Thyroid Kidney Lung Cl-Lu Skin TB

TE-129M 911E-09 313E-09 3.50E-09 2.28E-08 0.OOE+00 5.44E-09 000E+00 140E-09TE-131M 9.86E-10 3.97E-10 8.05E-10 2.73E-09 0.OOE±00 6.68E-09 0.005+00 328E-10TE-132 2.55E-08 1.26E-08 186E-08 7.89E-08 0.OOE+00 4.675-08 0.OOE+00 1.18E-081-130 1.30E-09 2.86E-09 3.21E-07 3.14E-09 0.00E+00 6.145-10 0.OOE+00 1.15E-091-131 5.75E-06 6.77E-06 2.23E-03 7.91E-06 0.OOE+00 2.42E-07 0.OOE+00 2.98E-061-132 5.92E-09 1.20E-08 5.63E-07 1.34E-08 0.QOE+00 9.73E-09 0.OOE+00 4.285-091-133 9.08E-07 1.32E-06 2.40E-04 1.555-06 0.OOE+00 2.245-07 0.OOE+00 3.87E-071-135 3.15E-08 6.26E-08 5.625-06 6.98E-08 0.OOE+00 2.27E-08 0.005+00 2.28E-08CS-134 2.105-05 3.915-05 0.OOE+00 1.015-05 4.13E-06 1.065-07 0.005+00 3.95E-06CS-136 6.29E-07 1.85E-06 0.OOE+00 7.375-07 1.51E-07 2.81E-08 0.OOE+00 6.90E-07CS-137 3.60E-05 4.22E-05 0.005+00 1.13E-05 4.585-06 1.32E-07 0.OOE+00 2.995-06CE-144 3.08E-08 1.26E-08 0.005+00 5.105-09 0.OOE+00 1.77E-06 0.OOE±00 1.73E-09NP-239 5.12E-13 4.58E-14 0.OOE+00 9.145-14 0.OOE+00 1.32E-09 0.OOE+00 2.59E-14

Date/Time: 07/28/2016 14:45 retdaslD: Retda Page - 7
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ANALYSS NO. BYRl6O12 REVSON 0 PAGE 9K of ilkRETDAS v3.6,4 <BYR>

VSSI

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID 1 All Liquid Releases
Period Start Date 01/01/2017 00:00
Period End Date C,..,: 01/01/2018 00:00
Period Duration (mins) : 5.256E+05
Unit ......: 2
Receptor 0 Liquid Receptor

Limit
(mr em)

1. 50E-0 1
3. 75E+00
7. 50E+00

4 50E-02
1. 13E+00
2. 25E+00

2. 005—01
5. OOE+00
1. OOE+01

Percent
of Limit

L41E+Ol
5. 65E—0 1
2. 82E-01

3. 40E+01
1. 36E±00
6.80E-01

1. 06E+01
4 .23E—01
2. 12E-01Annual

= MAXIMUM DOSE FOR PERIOD
Limit Organ Age Dose Limit
Type Type Group Organ (mrem) Period

Admin Any Organ TEEN LIVER 2.125-02 31-day
Quarter
Annual

Admin Tot Body ADULT TBODY 1.5318-02 31-day
Quarter
Annual

T.Spec Any Organ TEEN LIVER 2.12E-02 31-day
Quarter

Critical Pathway : 1 Fresh Water Fish — Sport (1818SF
Major Contributors......: 0.0 5 or greater to total
Nuclide Percentage

18-3 3.38E—01
MN—54 1.09E—02
FE—55 682E—05
FE—59 2,23E—04
CO-58 1.07E-03
00—60 5.98E—03
RB—86 1.27E—02
ZR—95 5.38E—07
NB—95 1.25E—03
MO—99 7.17E—04
TC-99M 1.77E—07
AG-11OM 2l3E-06
TE—129 9.29E—07
TE-127 1.44E-06
TE—129M 5.09E—04
TE-13lM 7.01E-05
TE—132 2.5018—03
1—130 2.69E—05
1-131 5.46E-02
1—132 1,08E—04
1-133 l03E-02
1-135 5.66E-04
CS—134 5.03E+01

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page — 8
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ANALYSIS NO. BYR16O12 REVISiON 0 PAGE 10K of IlkRETDAS v3.64 <BYR> VSSI

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID ....... ..: 1 All Liquid Releases
Period Start Date 01/01/2017 00:00
Period End Date 01/01/2018 00:00
Period Duration (mins) : 5.256E+05

Major Contributors...... : 0.0 1 or greater to total
Nuclide Percentage

CS-136 2.12E+00
CS—l37 4.72E±0l
CE—144 2.86E—05
NP—239 2.31E—10

T.Spec Tot Body

Critical Pathway
Major Contributors
Nuclide Percentage

H—3 6.51E—01
CR-51 2.76E-07
MN—54 2.94E—03
FE—55 2.05E—05
PE—59 1.16E—04
CO—58 3.35E-03
CO-60 l.83E-02
BR—83 2.48E—06
RB—86 7.64E—03
SR—89 3.14E—05
ZR—95 5.18E—07
NB—95 9.24E—04
MO—99 1.8IE—04
TC—99M 3.14E—06
RU—l03 1.25E—06
RU—106 9.31E—05
AG—liON l.85E—06
TE-127 i.IIE-06
TE—129 7.74E-07
TE—129M 2.78E—04
TE—131M 7.68E—05
TE-l32 3.15E-03
1-130 L47E-05
1-131 4.20E-02
1-132 5.20E-05
1-133 4.20E-03
1-135 2.85E-04
CS-134 5.61E+01

Page — 9

ADULT TBODY 1.53E-02 31-day 6.OOE-02 255E±01
Quarter 1,50E+00 1.02E+00
Annual 3,00E+00 5.1OE-01

.: 1 Fresh Water Fish - Sport (FFSP

.: 0.0 1 or greater to total

Date/Time: 07/28/2016 14:45 retdaslD: Retdas
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ANALYSS NO. BYR16-0l2

RETDAS v364 <BYR>
REVISION 0 PAGE ilK of ilk

VSSI

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID
Period Start Date
Period End Date
Period Duration (mins)

1 All Liquid Releases
01/01/2017 00:00
01/01/2018 00:00
5. 256E+05

Major Contributors O0 % or greater to total
Nuclide Percentace

CS-136 2.11E+00
CS-137 4.11E+01
CE—144 5.05E—06
NP-239 167E-10

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page — 10



248ANALYSIS NO. BYR16O12 REVISION 0 PAGE lLof9L

ATTACHMENT L

RETDAS COMPUTER PROGRAM 4OCFR19O (UNFiLTERED) ANNUAL
DOSE REPORT

BYRON STATION UNIT I AND UNIT 2
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ANALYSIS NO. BYR16-012

RETDAS v3.6,4 <BYR>
REVISION 0 PAGE 2L of 9L

vSSI

4OCFR19O UPNIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 1 & 2

Report for: 2017
Unit Range - From: 1 To: 2
Liquid Receptor
== PERIOD DOSE BY ORGAN AND AGE GROUP (mrem) ANNUAL 2017
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin

ADULT 2.31E-02 413E-02 8.18E-03 1,41E-02 4.69E-03 4,39E-03 0.OOE+00
TEEN 2,43E—02 4.23E—02 7.52E—03 1,43E—02 5.44E—03 3.14E—03 0.OOE÷00
CHILD 3.02E-02 3.71E-02 977E-03 L22E-02 4.42E-03 1.33E-03 0,00E+00
INFANT 1.29E—04 3.94E—04 5.16E—03 2.74E—04 228E—04 2,19E—04 0.OOE+00

SITE DOSE LIMIT ANALYSIS ANNUAL 2017

2017 - T.Spc. Any Organ TEEN
Critical Pathway: Freshwater fish
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 3.385-01
MN—54 1.09E—02
FE—55 6.82E—05
FE—59 2.23E—04
CO-58 1.07E--03
CO—60 5.98E—03
RB—86 1.27E—02
ZR—95 5.38E—07
NB—95 125E—03
MO—99 7,17E-04
TC-99M 1.77E-07
AG—liON 2.13E—06
TE—127 l.44E-06
TE—129 9.29E—07
TE—129M 5.09E—04
TE-131M 7.O1E-05
TE—132 2.50E—03
1-130 2,69E-05
1-131 546E-02
1-132 1.08E--04
1-133 l.03E-02
1—135 5.66E—04
CS-134 5.035+01
CS-136 2.12E+00

LIVER 4.23E-02 l.OOE+01 4,23E-01

Annual - Limit

2017 - Admin. Any Organ
2017 — Admin. Total Body

TB

3. 06E—02
1.765-02
7. 21E-03
2 . 33E-04

Max % of
Limit

5. 65E-01
1. 36E+00

Age Dose
Group Organ (mrem)

TEEN LIVER 4.23E-02
ADULT TBODY 3.06E-02

Limit
(mrem)

7. 50E+00
2. 25E+0O

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page — 9
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ANALYSS NO. BYR16O12

RETDAS v36.4 <BYR>
REVIS!ON 0 PAGE 3L of 9L

VS SI

4OCFR19O UPNIUM FUEL CYCLE DOSE REPORT

Nuclide Percentage

Major Contributors
Nuc 1 ide

H-3
CR- 51
MN- 54
FE-S 5
P5-59
CO-58
CO-60
BR-83
RB- 86
SR—B 9
ZR—95
NB-95
MO-99
TC— 9 9M
RU -103
RU-106
AG-liON
TE-l27
TE-129
TE-129M
TE-131M
TE-132
1-130
1-131
1-132
1-133
1—135
CS—134
CS-136
CS-137
CE-144
NP-239

(0% or greater to total)
Percentage

6.515-01
2.76E-07
2. 94E-03
‘_) nL;._ ‘c

1.165-04
3. 35E-03
l.83E—02
2.4 85—06
7.645—03
3. l4E-05
5.185-07
9. 245—04
1.8 15-04
3. 145-06
1.25-06
9.315-05
1.85E—06
1. 115-06
7.745—07
2.7 85-04
7. 68 E-05
3. 155—03
1.47E-05
4.205—02
5.205—05
4 .205-03
2.85-04
5. 615+0 1
2. 115±00
4.11E+01
5.055-06
1. 675—10

CS-137
CE-144
NP-239

4 . 725+0 1
2.865-05
2.315—10

2017 - T.Spc. Total Body
Critical Pathway: Freshwater fish

ADULT TBODY 3.065-02 3.005+00 1.025+00

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page - 10



251ANALYSIS NO. BYR16O12
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE4L of 9L
vSSI

Report for: 2017
Unit Range - From: 1

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

To: 2

Units 1 & 2

I&P DOSE LIMIT ANALYSIS ======= ANNUAL 2017
Age Dose Limit Max %. ofAnnual - Limit Group Organ (mrem) (mrem) Limit

2017 - Admin, Any Organ INFANT THYROID 1.96E+Ol 1.135+01 1.755+022017 - Admin. Total Body CHILD TBODY 5.055-01 1.05E+01 4,815+00

H-3
0-14
MN- 54
FE-59
00-58
00-60
SR-89
SR—90
1-131
1-133

2. 245+01
5. l5E+01
3 495-01
7 . 5 1E—02
5. 025—01
7.8 9E±00
1. 975-02
1. 21E-0l
3. 075+00
6.785-02

Compass Point: SSE

1.965±01 1.505+01 1.315±02
2017 - T.Spc. Any Organ INFANT THYROID
Receptor: 5 Composite Crit. Receptor - IP
Distance: 800 (meters)
Critical Pathway: Gre/Cow/Milk
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 2.51E-Ol
0-14 8.05E-01
MN—54 7.905—03
FE—59 5.295—04
CO-58 7.375-03
CO-60 1.90E—01
SR—89 8.895—09
SR-90 0.005+00
1-131 9.725+01
1-133 1.345±00
CS—l34 3.96E—02
CS-137 l.66E-Ol

2017 - T.Spc. Total Body CHILD TBODY
Receptor: 5 Composite Crit. Receptor - IF
Distance: 800 (meters) Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

5.055-01 l.50E+Ol 3.37E+00

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page - 23
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ANALYSS NO. BYR16O12 REVSON 0 PAGE 5L of 9L

RETDAS v3.64 <BYR> VSSI

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

Nuclide Percentage

CS-134 459E+O0
CS—137 947E±0O

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page 24
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ANALYSIS NO. BYR16-012

RETDAS v3.6,4 <BYR>
REVSON 0 PAGE 6L of 9L

vSSI

Report for: 2017
Unit Range From: 1

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

To: 2

Units 1 & 2

Dose
Annual - Limit (mrad)

2017 — Admin. Gamma 1.31E—01
2017 - Admin. Beta 1.05E-01

2017 - T.Spc. Garrma
Receptor: 4 Composite Crit. Receptor - NG
Distance: 800 (meters) Compass Point: SSE

2017 — T.Spc. Beta
Receptor: 4 Composite Crit, Receptor - NC
Distance: 800 (meters) Compass Point: SSE
Nuci ide

AR-41
KR- 85
XE-138
KR- 87
KR—85M
XE-135
XE—133M
KR-88
XE-131M
XE-133

0

Max % of
Limit

1.75E÷00
7. 02E-01

MG DOSE LIMIT ANALYSIS ANNUAL 2017
Limit
(mrad)

7. 50E±00
1. 50E+01

Nuclide

AR-41
KR-85
XE-138
KR-87
KR-85M
XE—135
XE- 13 3M
KR-88
XE-131M
XE-133

Percentage

2. 05E+01
1. 06E+00
8. 14E-01
5. 45E-C1
5.42E-01
2. 54E+00
4 33E—0 1
1. 07E+0 1
5. 37E-01
6. 23E±01

1.31E-01 1.OOE+01 1.31E+00

1.05E-01 2.OOE+01 5.27E-01

Percentage

2. 21E+00
3. 69E+01
1. 29E-01
2.79E-01
2. 66E-01
9. 98E—01
6.OOE-01
6. 33E—01
1. 17E+0
5. 68E±0

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page — 25
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ANALYSIS NO. BYR16-012

RETDAS v3.6,4 <BYR>
REVISION 0 PAGE 7L of 9L

VS SI

Dose Type

Any Organ
Liquid Receptor: 0
Gaseous Receptor: 5
Distance: $00

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

H-S
CR-Si
MN- 54
FE-55
FE-59
00-58
CO-60
BR- 83
RB-86
SR—89
ZR—95
NB-95
MO-99
TC-99M
RU- 103
RU- 106
AG-liON
TE-127
TE-129
TE-i29M
TE-131M
T’
1-130
1—131
1—132
1—133
1—135
CS—i34
05—136
CS-137
CE-144
NP-239

5.165-03 I of Total: 2.62E-02
Potable Water (PWtr)
(0% or greater to total)
Percentage

4 . 085+00
4.375-08
0. OOE+00
0. OOE+0 0
0. OOE+00
0. OOE+00
0. OOE+00
0. 0 OE+00
0 . 005+00
0. OOE+00
0. 005+00
0 005+00
0. OOE+00
0. 005±00
0. 005+00
0. 005+00
0. 005+00
8 . 8 OE—07
5.565-07
1 .365-04
3. 12E-05
7.235—04
1. 245-02
8. 635+01
2. 185—02
9.325+00
2.185—01
0. 005+00
0. OOE+00
0. OOE+00
0. OOE+00
0. OOE+00

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

Units 1 & 2

Report for: 2017
Unit Range - Prom: 1 To: 2

MAXIMUM DOSS ANALYSIS ANNUAL 2017
Age Dose
Group Organ (rnrem)

INFANT THYROID 1,975+01
Liquid Receptor
Composite Crit, Receptor - IP

(meters) Compass Point: SEE

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page - 26
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ANALYSES NO. BYR16-012

RETDAS v3,6,4 <BYR>
REVISION 0 PAGE 8Lof9L

vSSI

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
C-14
MN- 54
FE-59
CO-58
CO-60
S R— 89
SR-90
1-131
1—133
CS—134
CS-137

1,96E+01 % of Total: 9.97E+01
Grs/Cow/Milk (CMILK)
(0% or greater to total)
Percentage

2. 51E-01
8. 05E—01
7. 905-03
5.295—04
7. 37E-03
1. 905—01
8. 89E—09
0. 005+00
9 . 725+01
1. 34E+00
3.965-02
1. 665-01

MAXIMUM DOSE ANALYSIS ====—================== ANNUAL 2017
Age Dose

Dose Type

Total Body
Liquid Receptor: 0
Gaseous Receptor: 5
Distance: 800 (meters)

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

8—3
CR-SI
MN—S 4
55-55
55-59
CO-58
CO-60
BR-B 3
RB- 86
SR—89
ZR—95
NB- 95
MO-99
TC-99M
RU-iC 3

-- 1(-,_

AG-11OM
TE-127

Group Organ (mrem)

CHILD TBODY 5.125-01
Liquid Receptor
Composite Grit. Receptor - IP

Compass Point: 555

7.21E—03 % of Total: 1.415+00
Fresh Water Fish - Sport (FFSP)
(0% or greater to total)
Percentage

3. 33E+00
1, 315-06
1. 355-02
1.275-04
5. 72E—04
1. 65E-02
9. 075-02
1.485-05
4.475-02
2 . 085—04
3.925-06
4.345-03
1. 315-03
1.795-05
7.96E-06
7. 035—0 4
1. 435—05
6. 655-06

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page - 27
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ANALYSIS NO. BYR16O12

RETDAS v3.6.4 <BYR>
REVISION 0 PAGE9Lof9L

VS SI

Nuci ± do

TE-129
TE-129M
TE-131M
TE—132
1-130
1-131
1—132
1-133
1-135
CS—134
CS-136
CS-137
CE-144
NP—239

Percentage

4.533-06
1. 633-0 3
4.063—04
1. 563-02
8.6E—05
2. 053—01
3.133-04
2. 61E-02
1. 673-03
5.253+01
667E+00
3.713+01
5.593-05
1.233-09

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

3-3
C-14
MN- 54
33-59
CO-58
CO-60
S R- 89
SR—90
1—131
1-133
CS-134
CS-137

5.053—01 % of Total: 9873+01
Vegetation (VEG)
(0% or greater to total)
Percentage

2.243+01
5. 153+0 1
349E-01
7 - 5 13-02
5.023-01
7.893+00
1. 97E—02
1.213-01
3. 073+0 0
6. 78E—02
4, 593+00
9,473+00

40C3R190 URANIUM FUEL CYCLE DOSS REPORT

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page - 28
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ANALYSES NO. BYR16O12 REVISION 0 PAGE 1M of 9M

ATTACHMENT M

RETDAS COMPUTER PROGRAM 4OCFRI 90 (FiLTERED) ANNUAL
DOSE REPORT

BYRON STATON UNT 1 AND UMT 2
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ANALYSIS NO. BYR16-012 REVSION 0 PAGE 2M of 9MRETDAS v36.4 <BYE> VSSI

4OCFR19D URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 1 & 2

Report for: 2017
Unit Range - From: 1 To: 2

Liquid Receptor
== PERIOD DOSE BY ORGAN AND AGE GROUP (mrem) ANNUAL 2017
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin TB

ADULT 23lE-02 4435-02 848E-03 1.41E-02 469E-03 4495-03 0$OE+00 3.06E-02TEEN 2.43E—02 4435—02 7425—03 L43E—02 5.44E—03 344E—03 000E+00 L76E—02
CHILD 3425-02 471E-02 9475-03 1425-02 442E-03 1435-03 0$OE+00 L21E-03INFANT 1295-04 3445-04 546E-03 244E-04 228E-04 2195-04 0205±00 243E-04

== SITE DOSE LIMIT ANALYSIS === ANNUAL 2017
Age Dose Limit Max % ofAnnual Limit Group Organ (mrem) (mrem) Limit

2017 - Admin, Any Organ TEEN LIVER 4235-02 7405+00 5.65E-012017 - Admin. Total Body ADULT TBODY 3.06E—02 425E±00 L36E+00

2017 - T$pc. Any Organ TEEN LIVER
Critical Pathway: Freshwater fish
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 3.38E—01
MN—54 l.09E—02
FE—55 6$2E—05
FE—59 2.23E—04
CO—58 l.07E-03
CO—60 5.98E—03
RB—86 1.27E—02
ZR-95 5.385-07
NB—95 1.25E—03
MO-99 7.175-04
TC—99M L77E—07
AG—liON 2.135—06
TE-127 l.44E-06
TE—129 9.29E—07
TE—129M 5.09E—04
TE-l3lM 7.O1E—05
TE-l32 2.505-03
1-130 2.69E-05
1-131 5.46E-02
1—132 1.085—04
1-133 l.03E-02
1—135 5.66E—04
CS-134 5235+01
CS-l36 2.12E+00

4.235-02 1.OOE+01 4.23E-01

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page - 9
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Nuclide Percentage

CS-137 472E±0l
CE—144 286E—05
NP-239 231E-10

2017 - TSpc. Total Body ADULT TBODY 306E-02 L0OE+00 LO2E+00Critical Pathway: Freshwater fish
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 651E-O1
CR-51 276E-07
MN—54 2.94E—03
FE—55 2.05E—05
FE—59 1.16E—04
00—58 335E-03
CO-60 l.83E-02
BR—83 2.48E—06
RB—86 7.64.E—03
SR—89 314E—05
ZR—95 5l8E—07
NB—95 924E—04
MO—99 L81E—04
TC-99M 314E-06
RU-103 li25E-06
RU-106 931E-05
AG-liON 1.85E-06
TE—127 L11E-06
TE-l29 774E-07
TE—129M 278E—04
TE-131M L68E-05
TE—132 3i5E—03
1-130 L47E-05
1-131 420E-02
1-132 520E-05
1-133 4.20E-03
1-135 285E-04
CS-134 56iE+01
CS-136 241E+00
CS-137 4.11E+0i
CE-l44 505E-06
NP—239 L67E—i0

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page — 10
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Report for: 2017
Unit Range - From: 1

40CFR190 URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

To: 2

I&P DOSE LIMIT ANALYSIS —===== ANNUAL 2017
Age Dose Limit

Annual - Limit Group Organ (mrem) (mrem)

2017 - Admin, Any Organ INFANT THYROID L33E+01 L13E+01
2017 Admin. Total Body CHILD TBODY 5,00E-Ol 1.05E±01

2017 - T.Spc. Any Organ INFANT THYROID
Receptor: 5 Composite Crit. Receptor - IF
Distance: 800 (meters) Compass Point: SSE
Critical Pathway: Grs/Cow/Milk
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 3.71E-01
C-14 1.195+00
MN— 54
FE—59
CO-58
CO-60
SR—8 9
SR—90
1—131
1-133
CS—l34
CS-137

1. 17E-02
7. 835-0
1.09E-0
2. 815-01

4
2

1. 33E+01

1. 32E-08
0 OOE+00
9. 665+0
1 .26E+00
5. 86E—02
2. 46E—01

2017 - T.Spc. Total Body CHILD TBODY
Receptor: 5 Composite Crit. Receptor - IP
Distance: 800 (meters) Compass Point: SHE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 2.265+01
C-14 5.20E+01
MN—54 3.52E—01
55—59 7.585—02
CO-58 5075-01
CO—60 7.98E+00
SR—89 1.995—02
S R— 90
1-131
1-133

1. 22E-0
2. 08 E+00
4. 36E-02

1

Max I of
Limit

1.185+02
4.76E+00

1,50E+01 8.85E+01

5.OOE-0l L505±01 3.335+00

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page — 23
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Nuclide Percentage

CS—134 464E+CO
CS-137 956E+OO

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page - 24
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Report for: 2017
Unit Range - From: 1

40CFR190 URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

To: 2

Units 1 & 2

Nuclide

AR-41
KR-85
XE—138
KR-87
KR-85M
XE—135
XE-133M
KR—88
XE-131M
XE- 133

Percentage

2. 05E+01
1. 06E+00
8. 14E—01
5. 45E-01
5. 42E—C1
2. 54E+00
4 33E-0 1
1. 07E+01
5 37E-01
6.235+01

2. 6 65—0
9. 985—0
6. 0 CE—C
6. 33E—0
1. 175+0
5. 685+01

== NO DOSE LIMIT ANALYSIS ANNUAL 2017

Annual - Limit

2017 - Admin. Gamma
2017 - Admin. Beta

2017 - T.Spc. Gamma
Receptor: 4 Composite Crit. Receptor - MG
Distance: 800 (meters) Compass Point: SSE

Dose
(mrad)

1.315—01
1. 05E-01

Limit
(mrad)

7, 505+00
1.505+01

Max % of
Limit

1. 755+00
7 . 02E-0l

1.315-01 1,00E+01 1.31E+00

1.05E-01 2.005+01 5.275-01
2017 — T.Spc. Beta
Receptor: 4 Composite Crit, Receptor - MG
Distance: 800 (meters) Compass Point: SSE
Nuclide Percentage

AR-41 2.21E+00
KR—85 3.695+01
XE-138 l.29E-01
KR—87 2.79E—01
KR-85M 1
XE—135 1
XE-l33M 1
KR-88 1
XE-l3lM 0
XE-133

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page - 25
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Units 1 & 2

To: 2

Dose Type

Any Organ
Liquid Receptor: 0
Gaseous Receptor: 5
Distance: 800 (meters)

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

R-3
CR-- 51
MN-54

— U

FE—S 9
CO—58
CO-60
BR—B 3
RB-8 6
S R— 89
ZR—95
NB-95
MO-99
TC-99M
RU- 103
RU- 106
AG-11OM
TE-127
TE-129
TE-129M
TE—131M
TE-132
1-130
1—131
1-132
1-133
1—135
CS-134
CS—136
CS-137
CE-144
N 8—23 9

Liquid Receptor
Composite Crit. Receptor - IP

Compass Point: SSE

5.16E—03 % of Total: 3.888—02
Potable Water (PWtr)
(0% or greater to total)
Percentage

4 . 0 8E+00
4 . 37E-08
0 0 08+00
0. 0 08+00
0. 008+0 0
0. OOE+00
0. OOE+00
0, OOE+00
0. 0 08+00
0.008+00
0. 008+0 0
0. 0 08+00
0. OOE±00
0 . 008±00
0.008+00
0 - OOE+00
0, 0 08±00
8.808-07
5. 56E-07
1.368-04
3. 128—05
7 . 23E-04
1 .248-02
8.638+01
2 . 18 8-02
9.32E+00
2. 18E-01
0. OOE+00
0.008+00
0. OOE+00
0 - 008+00
0. OOE+00

retdasID: Retdas

== MAXIMUM DOSE ANALYSIS ANNUAL 2017
Age Dose
Group Organ (mrem)

INFANT THYROID 1.338+01
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Gaseous Dose:
Critical Pathway:
Maj or Contributors
Nuclide

5-3
C— 14
MN—54
FE-S 9
00-58
CO-60
SR—89
SR—90
1-131
1-133
CS—134
CS-137

1. 33E+01
Grs/Cow/Milk (CMILK)
(0% or greater to total)
Percentage

3. 715-01
1. l9E+00
1. 17E-02
7. 83E-04
1. 09E-02
2. 81E-Ol
1. 32E-08
0. OOE+00
9.66E+Ol
1. 26E+00
5.805—02
2.46E-01

Dose Type

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

5-3
CR-51
MN- 54
FE-55
FE-59
CO-58
C0-60
BR- 83
RB-86
S R— 89
ZR— 95
NB-95
MO-99
TC-99M
RU -103
RU- 106
AG-liOM
TE-127

3 , 33E+00
1. 3lE-06
1 . 35E-02
1 .275-04
5. 72E-04
1. 65E-02
9. 07E-02
1.4 BE—OS
4, 47E-02
2. O8E—0 4
3. 92E-06
4 . 34E-03
i.31E-03
1.795-05
7. 96E-O6
7. 03E-04
1, 43E-05
6. 65E—06

% of Total: 9.98E+01

== MAXIMUM DOSE ANALYSIS ANNUAL 2017

Total Body
Liquid Receptor: 0
Gaseous Receptor: 5
Distance: 800 (meters)

Age Dose
Group Organ (mrem)

CHILD TBODY 5.07E-Ol
Liquid Receptor
Composite Crit. Receptor - IP

Compass Point: SSE

7.21E-03 % of Total: 1.42E+00
Fresh Water Fish - Sport (FFSP)
(0% or greater to total)
Percentage

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page - 27
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Nuclide

TE—l29
TE-129M
TB- 13 1M
TE-132
1—130
1-131
1-132
1—133
1-135
CS-134
CS —136
CS-137
CE-144
NP-239

Percentage

4.53E-06
1. 635-03
4.065—04
1. 56E-02
8.S6E—OS
2. 05E-Ol
3. 135-04
2. 615-02
1. 675-03
5. 25E+01
6,675+00
3. 715+01
5. 5 9E—05
1.235-09

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
C-14
MN- 54
FE-59
CC- 58
CO-60
S R— 89
SR—90
1-131
1-133
CS—134
CS-137

5.OOE—01 % of Total:
Vegetation (VEG)
(0% or greater to total)
Percentage

2.265+01
5.205+01
3. 52E—Ol
7.585—02
5. 07E-01
7 985+00
1. 99E-02
1. 22E-01
2. 085+00
4. 36E—02
4. 645+00
9.565+00

9. 86E+01

4OCPR19O URANIUM FUEL CYCLE DOSE REPORT

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page - 28
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t5/35 1

CY&W1 70401
rrevlslr2n 12

Page 33of 18$

Airborne Releases: (quarteriy (annual)
100FF 50 App. Gamma Dose to Air due to Noble Gas 5 mrad 10 mrad 3.1 1.gRad!onuciijeactor unit)

Bate Dose to Air Due to Nobie Gas 10 mrad 20 tired l 3.i1.gRadhnuces’per repg)grpniQ_
Organ Dose Due to Specified NonNoble 7.5 intern 15 mrem 3.11 iilOss Radionuolag.r reactor un ITotal Body and Total Body 2.5 mrem 5 mrem N/ASkin Dose (if ak L_
dose is exceeded) Skin 7.5 mrem 15 mrem NJA

I Technical Speoitications Total Body Dose Rate Due to Noble Gas 500 mrem/yr 3.1 IiRedionuoiides (instantaneous ilmit, per
L______Skin Dose Rate Due to Noble Gas 3,000 mrem/yr 3.1 1.1Radionuclides (instantaneous limit, per

site)
Organ Dose Rate Due to Specified Non 1,500 mrem/yr 3.11 t
Noble Gas Radionuciides (instantaneous
th,oersite1

Licuid Releases: (quarteily) (annual)
100FRSO App. P Whole (Total) Body Dose 1.5 mrem [ 3 mrem 3.11(per reactor unit)

- —
— Osepoqnt’

— I iTJcZl —. Technical Specifications The concentratIon of radioactivity in liquid Ten tImes the valueseffluents released to unrestricted areas listed in IOCFR2O 3 1 t.c
Appendix B;Tabie 2, 1
Column 2, and notes

.

.

Total Dese:
00CM
PART$iuCfl2uffgjfljj IE ai&rD

1bxLP2!________ 5.5

These doses are calculated considering all sources of radiation and radioactivity in effluents.These limits are not directly applicable to nuclear power stations. They are applicable to the owners oroperators of public water systems. However, the Byron RECS requires assessment of compliance with theselimits.
Note that I OCFR5O providea design objectives, not limits.‘ Compliance with 100F5201301(sflt) is demonstrated by compliance with 400FR 190 Note that it may be- necessary to address dose from on-site activity by members of the public as well.Kr-85m, Kr-SB, Kr-87, Kr-8P Ar-4I, Xe-ISirn,. Xe133rn, Xe-lOS, Xe-135m and Xe-ICC allowableconcentration is 2E-4 pCi/mi computed from Equation 17 of ICRP Publication 2 adjusted for infinite cloudsubmersion in water., and P 0.01 rem/wIt, Pw = 1.0 gJcrn3, end PJR. = 1.0.

REGUIJ\T1ON DOSE TYPE

.:t4Jfl r#ocie Limit Mittdx

DOSE L11VIIT(s) TRNI
Section

I0CFR2Oi.301 (d)
And 4OCFRIgO

Total Body Dose

Other Oroan Dose

25 mrem/yr

25 mrem/yr

5.5
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ATTACHMENT 0

BYRON STA11ON 2015 ANNUAL EFFLUENT REPORT

BYRON STAI1ON UNIT I AND UNIT 2
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BYRON NUCLEAR POWER STATION
UNIT 1/2 DOCKET NUMBER STN50454/455

RADIOACTIVE EFFLUENT RELEASE REPORT
January 2015 December2015

Supplemental Information

Regulatory Limits

a. Fission and activation products:

Tech Spec Whole Body = 500 mrem/year
Skin 3000 mrem/year

1OCFR5O Gamma = 5 mrad/quarter; 10 mrad/year
Beta 10 mrad/quarter; 20 mrad/year

b. Iodine: (summed with particulate, see below)

c. Particulates with halfiives> 8 days:

Tech Spec Organ 1500 mrem/year
1OCFR5O Organ 7.5 mrem/quarter; 15 mrem/year

d. Liquid Effluents:

100FR5O Whole Body = 1.5 mrem/quarter; 3 mrem/year
Organ = 5 mrem/quarter; 10 mrem/year

2. Maximum Permissible Concentration

a. Fission and Activation Products: 1OCFR2O Appendix B Table 2b. Iodine: 100FR2O Appendix B Table 2
c. Particulates: IOCFR2O Appendix B Table 2
d. Liquid Effluents: 10 X IOCFR2O Appendix B Table 2

3. Average Energy: This item is not applicable. The ODCM limits the dose equivalent rates due to therelease of noble gases to less than or equal to 500 mrem/year to the total body and less than or equalto 3000 mrem/year to the skin.

4. Measurements and Approximations of Total Radioactivity

a. Fission and activation products: Prior to release, the isotopic content is determined. Releasedactivity is calculated using volume of release, which is determined by the change in tank level,containment pressure, or containment purge fan flow rates.

b. Particulate and iodine sampling media for the plant vent stacks are continuously collected andanalyzed weekly. Tritium and noble gas analysis for the plant vent stacks are obtained andanalyzed weekly.

Page 2 of 79
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c. Liquid effluents: Isotopic analysis is performed on each batch liquid release tank prior to itsrelease. Total release activity is calculated using volume of release. Total tritium activityreleased is calculated from the highest of a monthly circulating water blowdown compositeactivity or a sum of the effluent input composite activities.

d. All positive results (i.e. higher than the lower limit of detection (LLD)) are reported in units ofuCi/cc or uCi/mI unless otherwise noted. All LLD values and the associated LLD requirementsare listed in Attachment A.

5. Batch Releases:

a. Liquid:

1. Number of batch releases = 79
2. Total time period for batch releases 177902 minutes
3. Maximum time period for a batch release = 558 minutes
4. Average time period for a batch release = 227 minutes
5. Minimum time period for a batch release = 63 minutes
6. Average Rock River stream flow during periods of release of effluent into a flowingstream = 168 m3/sec, based on information from the U.S. Geological Survey ByronGauging Station.

b. Gaseous:

1. Number of batch releases = 370
2. Total time period for batch releases = 35,241 minutes
3. Maximum time period for a batch release = 4,923 minutes
4. Average time period for batch releases = 95 minutes
5. Minimum time period for a batch release = 5 minutes

6. Abnormal Releases:

a. Liquid None

b. Gaseous None

7. There was one revision to the Off Site Dose Calculation Manual (ODCM), which was implemented inFebruary 2015. The revision included updating the reference for a revised dose analysis reportregarding the Independent Spent Fuel Storage Installation (ISFSI), adding a note specifying thatdosimeters are present at each air sampling location, improvements to dosimeter maps, locationchanges for two Special Interest dosimeters, and several administrative changes.

8. Errata

No errata data to report.

9. 2015 Radiological Groundwater Protection Program (RGPP) Results Summary:

In 2015, fifteen (15) Radiological Groundwater Protection Program (RGPP) monitoring wells weresampled in total. Groundwater samples were obtained in March, May, August, and November andanalyzed for tritium. In addition, a study of gamma, gross beta, and gross alpha radioisotopes wasperformed in accordance with Nuclear Energy Institute (NEI) 07O7, Groundwater Protection Initiative,for the samples obtained in May. None of the May samples showed concentrations of radionudildesabove what is considered background levels. Three wells contained levels of tritium above the lowerlimit of detection (LLD) of 200 pCi/L. They were: AR-4 (493 pCi/L in March, 723 pCi/L in May, 417
Page 3 of 79
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pCi/L in August, 450 pCi/L in November) and AR.1 1 (945 pCi/L in March, 839 pCi/L in May, 422 pCi/Lin August, 1040 pCi/L in November). Wells AR4 and AR-il are near the Circulating Water Slowdownpiping, where historical leakage through vacuum breakers was known to have occurred. Tritium
concentrations in these wells have gradually decreased since being first sampled in 2006. In 2015,tritium was measured in Well AR-7, located on-site, just west plant structures, at concentrations rangingbetween the lower limit of detection (200 pCiIL) and 508 pCiIL. Tritium has been measured in this welljust above detectable hmits on an intermittent basis since the well was first drilled in 2006 The tntium
present in this well is at or below tritium levels that have been measured in rainwater as a result of
precipitation recapture from permitted gaseous releases and it is not believed to be the result of newleak(s). In August 2014, a break in the well piping was discovered about six feet below the surface thatcould have served as the entry point for tritium in the recapture water. Should the water in these
aquifers migrate to off-site wells used for drinking, the off-site dose consequence from tritium present inany of these three wells would be negligible. There are no existing or new leaks evident at the site andall groundwater well sample results are well below the drinking water standard of 20,000 pCi/L tritium,

SUMMARY

Calculations based on gaseous and liquid effluents and meteorological data indicate that public dosedue to radioactive material attributable to Byron Station during the period did not exceed any regulatoryor Offsite Dose Calculation Manual (ODCM) limits.

The Total Effective Dose Equivalent (TEDE) due to licensed activities at Byron Station calculated forthe maximum exposed individual for the period is 2.66E-01 mrem. The annual limit on TEDE is 100mrem.

The assessment of radiation doses to the public is performed in accordance with the ODCM. Theresults of these analyses confirm that the station is operating in compliance with 1OCFR5O Appendix I,IOCFR2O and 4OCFRI9O.

There were no additional operational controls implemented in 2015 that affected radiological effluents.

There were no measurements which exceeded the reporting levels, including any that would not havebeen attributable to station effluents.

The results of the current radiological environmental monitoring program are approximately the sameas those found during the pre-operational studies conducted at Byron Station.

RELEASES

Gaseous Effluents to the Atmo!j

A total of 2.12E+01 curies of fission and activation gases were released with a maximum averagequarterly release rate of 2.55E+00 pCi/sec.

A total of 4.45E-06 curies of 1-131 were released during the year with a maximum average quarterlyrelease rate of 3.88E-07 pCi/sec.

A total of 1.01 E-06 curies were released as airborne particulate matter with a maximum averagequarterly release rate of 1 .28E-07 pCi/sec.

A total of 8.85E+00 curies of other (C-14) radioisotopes were released with a maximum averagequarterly release rate of 3.06E-01 pCi/sec.
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273ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 60 of 800A total of 8.05E+01 curies of tritium were released with a maximum average quarterly release rate of3.99E+00 pCi/sec.

Gross alpha-emitting radionuclides were below detectable limits.

Liquids Released to Rock River

A total of 2.86E+10 liters of radioactive liquid wastes containing 8.48E-03 curies of fission andactivation products were discharged with a maximum quarterly average concentration of 4.71 E-10pCi/mI.

A total of 3.32E+03 curies of tritium were discharged with a maximum quarterly average concentrationof 1 .56E-04 uCi/mi.

A total of 5.08E-04 curies of dissolved and entrained gases were discharged with a maximum quarterlyaverage concentration of 5.56E-1 1 uCi/mI.

Gross alpha-emitting radionuclides were below detectable limits.

DOSE TO MAN

GASEOUS EFFLUENT PATHWAYS

Noble Gas - Gamma Dose Rates

Offsite Gamma air and whole body dose rates for the period were calculated based on measuredrelease rates, isotopic composition of the noble gases, and average meteorological data. Themaximum gamma air dose was 1 .76E-02 rnrad based on measured effluents and averagemeteorological data, and 3.19E-03 mrad based on measured effluents and concurrent meteorologicaldata.

Noble Gas - Beta Air and Skin Dose Rates

The range of beta particles in air is relatively small (on the order of a few meters or less).Consequently, plumes of gaseous effluents may be considered “semi-infinite” for the purpose ofcalculating the dose from beta radiation incident on the skin. However, the actual dose to sensitive skintissues is difficult to calculate due to the effect of the beta particle energies, thickness of inert skin, andclothing covering sensitive tissues. For purposes of this report the skin is taken to have a thickness of7.0 mg/cm2 and an occupancy factor of 1.0 is used. The maximum skin dose was 2.84E-04 mrembased on measured effluents and average meteorological data, and 2.97E-03 mrem based onmeasured effluents and concurrent meteorological data.

The maximum offsite beta air dose for the year based on measured effluents and averagemeteorological data was 8.55E-04 mrad, and 6.29E-04 mrad based on measured effluents andconcurrent meteorological data.

Radioactive Iodine & Particulate

The human thyroid exhibits a significant capacity to concentrate ingested or inhaled iodine. 1-131released during routine operation of the station may be made available to man resulting in dose to thethyroid. 0-14 is also included in this category. 0-14 exhibits a capacity to concentrate in bone, C-14 isreleased in gaseous form and is absorbed into vegetation through photosynthesis. The principalpathways of interest for C-I 4 are the consumption of vegetation by humans and milk from whichanimals have ingested 0-14 through the consumption of vegetation. With the requirement to begin
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274ANALYSIS NO. BYR16-012 REVISION 0 PAGE 70 of 800reporting C-14 dose in 201 1 and the addition of C-14 to plant effluents, human dose in this category isprimarily driven by the release of 0-14 from the plant.

The hypothetical dose to the maximum exposed individual living near the station via ingestion of milkand vegetation was calculated, The source of milk and vegetation was assumed to be at the nearestsite boundary with the cows pastured and vegetation grown from May through October. The maximumorgan dose from radioactive iodine and particulate (including C-14) to any organ was 7.22E-01 mrem(child/bone) based on measured effluents and average meteorological data, and 6.95E-01 mrem(child/bone) based on measured effluents and concurrent meteorological data. The maximum dosefrom radioactive iodine and particulate (including 0-14) to the whole body was 1.49E-01 mrem (child)based on measured effluents and average meteorological data, and 1 .46E-01 mrem (child) based onmeasured effluents and concurrent meteorological data.

Gaseous Total Dose
The maximum total dose from gaseous releases to any organ was 7.22E-01 mrem (child/bone) basedon measured effluents and average meteorological data, and 6.95E-01 mrem (child/bone) based onmeasured effluents and concurrent meteorological data, The maximum total dose from gaseousreleases to the whole body was I .49E-01 mrem (child) based on measured effluents and averagemeteorological data, and 1 .46E-01 mrem (child) based on measured effluents and concurrentmeteorological data.

LIQUID EFFLUENT PATHWAYS

The principal pathways through the aquatic environment for potential doses to man from liquid wasteare ingestion of potable water and eating aquatic foods. Liquid dose was calculated based on theingestion of potable water and sport fish. It should be noted, however, there are currently nocommunities within 10 km downstream of the plant using the Rock River for drinking water. NRC-developed equations are used to calculate the doses to the whole body, bone, liver, thyroid, kidney,lung, lower GI tract, and skin. Specific parameters for use in the equations are given in the ExelonOffsite Dose Calculation Manual (ODCM).

The maximum dose from liquid releases to any organ was 1 .58E-01 mrem (adult/gilli). The maximumdose from liquid releases to the whole body was I .40E-01 mrem (adult).

GASEOUS ÷ LIQUID TOTAL DOSE

The maximum total dose to any organ via both gaseous and liquid effluents is 7.22E-01 mrem(child/bone). The maximum dose to the whole body via both gaseous and liquid effluents is 2.66E-0Imrem (child).

Dose Limits to Members of the Public

Byron Station did not exceed any of the dose limits as shown below based on concurrent or historicalmeteorological data.

The limits on dose or dose commitment to a member of the public due to radioactive materials in liquideffluents from each reactor is 1.5 mrem to the whole body or 5 mrem to any organ during any calendarquarter and 3 mrem to the whole body or 10 mrem to any organ during a calendar year.

The limits on air dose due to noble gases released in gaseous effluents to a member of the public fromeach reactor is 5 mrad for gamma radiation or 10 mrad for beta radiation during any calendar quarterand 10 mrad for gamma radiation or 20 mrad for beta radiation during a calendar year.
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275ANALYSIS NO. BYR1G-012 REVISION 0 PAGE 80 of 800The limits on dose to a member of the public due to radioactive iodine & particulate with half-livesgreater than eight days in gaseous effluents released from each reactor is 7.5 mrem to any organduring any calendar quarter and 15 mrem to any organ during a calendar year.

The annual I OCFR2O limit on Total Effective Dose Equivalent to individual members of the public is 100mrem.

The 4OCFR19O limits on individual members of the public is 25 mrem to the whole body, 25 mrem toany organ (except thyroid), and 75 mrem to the thyroid.

SITE METEOROLOGY

Detailed records of the site meteorological measurements taken during each calendar quarter of theyear are maintained by the meteorological vendor, retained on site, and are available upon request.The data are presented as cumulative joint frequency distributions of the wind direction for the 250level and wind speed class by atmospheric stability class determined from the temperature differencebetween the 250’ and 30’ levels. Data recovery for all measurements on the meteorological tower was99.7% during 2015.

Page 7 of 79



276
ANALYSIS NO. BYR16-012 REVISION 0 PAGE 90 of 800

SOLID RADIOAC11VE WASTE FOR BURIAL 1ST QUARTER 2015

No Shipments l Quarter 2015

SOLID RADIOACTIVE WASTE FOR BURIAL 2N QUARTER 2015

DATE DISPOSITION OF MATERIAL VOLUME CURIES*MODE OFShipment# (DESCRIPTION, CLASS, TYPE DESTINATION (m3) PER PERDescription AND SOLIDIFYING AGENT) TRANSPORT!
SHIPMENT SH1PMENTCARRIER

4/10/15 UN3321. RADIOACTIVE MATERIAL, LOW Highway
Bear CreekRWS 15-003 SPECIFIC ACTIVITY (LSA-II), 7, 20’ METAL Hittman Transport 644E÷01 4,16E-02Oak Ridge, TNDAW BOX(2), CLASS A, NONE EXCLUSIVE-USE

4/28/15 HighwayUN332 1, RADIOACTIVE MATERIAL, LOWRWS 15-001 Hittman Transport Energy Solutions
4.81E+oo 3.51E+00Clive, UTSPECIFIC ACTIVITY (LSA-II), 7, FISSILE

EXCLUSIVE-USEBead Resin
EXCEPTED, CASK(1), CLASS A, NONE

5/19/15
RWS 15-002 UN3321, RADIOACTIVE MATERIAL, LOW Highway

Hittman Transport Energy Solutions
4.39E÷00 757E+O0

Bead SPECIFIC ACTIVITY (LSA-II), 7, FISSILE
EXCLUSIVE-USE Clive, UTResin/Charcoal EXCEPTED, CASK(1), CLASS A, NONE

Number ofQuarterly Totals 3 7.36E+O1 1.IIE+O1Shipments:
* Calculated using measured ratios

CUBIC M CURIES
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SCUD RAD0ACTIVE WASTE FOR BURIAL 3 QUARTER 2015

DATE DISPOSITION OF MATERIAL MODE OF VOLUME (m3) CURIES* PERShipment # (DESCRIPTION, CLASS, TYPE AND TRANSPORT! DESTINATION PER
SHIPMENTDescription SOLIDIFYING AGENT) CARRIER SHIPMENT

7/7/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Bear Creek

6.44E+O1 8.33E-03
RWS 15-004 SPECIFIC ACTIVITY (LSA-Il), 7, 20’ METAL Hittman Transport

Oak Ridge, TNDAtA! BOX(2), CLASS A, NONE EXCLUSIVE-USE

8/3/15 UN3321. RADIOACTIVE MATERIAL, LOW Highway
Energy Solutions

4.39E+OO 7.08E+00
RWS 15-005 SPECIFIC ACTIVITY (LSA-II), 7, CASK(1), Hittman Transport

Clive, UTBead Resin CLASS A, NONE EXCLUSIVE-USE

8/5/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Energy Solutions

4.39E+00 3.25E+O0
RWS 15-006 SPECIFIC ACTIVITY (LSA-II), 7, CASK(1), Hittman Transport

Clue, UTBead Resin CLASS A, NONE EXCLUSIVE-USE

UN291 0, RADIOACTIVE MATERIAL, EXCEPTED
PACKAGE-LIMITED QUANTITY OF MATERIAL,

9/2/15 7, 20’ METAL BOX(2), CLASS A, NONE Highway
Bear Creek

3.94E+01 3.26E-02
RWS 15-007 Hittman Transport

Oak Ridge, TNSludge/DAW UN332 1, RADIOACTIVE MATERIAL, LOW EXCLUSIVE-USE
SPECIFIC ACTIVITY (LSA-II), 7, 20’ METAL
BOX(1), CLASS A, NONE

9/3/15 UN2910, RADIOACTIVE MATERIAL, EXCEPTED Highway
Gallaher RoadRWS 15-008 PACKAGE-LIMITED QUANTITY OF MATERIAL, Hittman Transport 1.61E+01 3.83E-02Kingston, TNSludge 7, 20’ METAL BOX(6), CLASS A, NONE

9/21/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Bear Creek

6.44E+01 7.67E-02
RWS 15-009 SPECIFIC ACTIVITY (LSA-Il), 7, 20’ METAL Hittman Transport

Oak Ridge, TNDAW BOX(2), CLASS A, NONE EXCLUSIVE-USE

9/25/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Bear Creek

3.13E÷01 4.26E-02
RWS 15-010 SPECIFIC ACTIVITY (LSA-lI), 7, 20’ METAL Hittman Transport

Oak Ridge, TNDAW BOX(1), CLASS A, NONE EXCLUSIVE-USE

9/25/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Bear Creek

1.1OE+01 1.17E-02
RWS 15-011 SPECIFIC ACTIVITY (LSA-II), 7, 20’ METAL Hittman Transport

Oak Ridge, TNOil BOX(1), CLASS A, NONE EXCLUSIVE-USE

9/25/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Bear Creek

6.26E+01 1.95E-01
RWS 15-0 12 SPECIFIC ACTIVITY (LSA-ll), 7, 20’ METAL Hittman Transport

Oak Ridge, TNDAW BOX(2), CLASS A, NONE EXCLUSIVE-USE

Number of
9Quarter’y Totals

Shipments: 2,98E+02 107E+O1
* CcuIated using measured ratios

CUBIC M CURIES
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SCUD RAD0ACflVE WASTE FOR BURIAL 4TH QUARTER 2015

DATE DISPOSITION OF MATERIAL MODE OF VOLUME(m3) CUIES*
Shipment# (DESCRIPTION, CLASS, TYPE TRANSPORT! DESTINATION PER PERDescription AND SOLIDIFYING AGENT) CARRIER SHMENT SHIPMENT

10/1/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Bear CreekRWS 15-013 SPECIFIC ACTIVITY (LSA-II), 7, 20’ METAL Hittman Transport 6.44E+O1 2.84E-O1Oak Ridge, TNDAW BDX(2), CLASS A, NONE EXCLUSIVE-USE

10/13/15
UN3321, RADIOACTIVE MATERIAL, LOW HighwayRWS 15-014

4.53E+00 6.37E+O0Bead SPECIFIC ACTIVITY (LSA-II), 7, CASK(1), Hittman Transport Energy SoIutons
Clive, UTCLASS A, NONE EXCLUSIVE-USEResin/Charcoal

Number of
2 689E+O1 6.65E+OO

Quarterly Totals
Shipments:

Calculated using measured ratios CUBIC M CURIES
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SOLID RADIOACTIVE WASTE FOR BURIAL
Estimated Solid Waste Composition

2015

PAGE 120 of 800

Resins, Filters,_E\lap Bottoms
2015

Volume (m3) 2.25E+01
Class A

Nuclide % Abund Curies uCi/ml
H-3 41.60 l.16E+01 5.16E-01
Be-7 0.03 7.35E-03 3.27E-04
C-14 0.81 2.26E-0l l.OOE-02
Cr-51 0.10 2.82E-02 l.25E-03
Mn-54 1.05 2.92E-01 1.30E-02
Fe-55 3.66 1.02E+00 4.53E-02
Fe-59 0.01 2.79E-03 1.24E-04
Co-57 0.27 7.54E-02 3.35E-03
Co-58 12.73 3.54E+00 1.57E-01
Co-60 9.63 2.68E+00 1.19E-01
Ni-59 0.05 1.37E-02 6.09E-04
Ni-63 22.40 6.22E+00 2.76E-01
Zn-65 0.24 6.65E-02 2.96E-03
Sr-90 0.00 8.1OE-06 3.60E-07
Zr-95 0.01 3.13E-03 1.39E-04
Nb-95 0.28 7.92E-02 3.52E-03
Mo-99 0.00 7.31E-04 3.25E-05
Tc-99 0.04 1.09E-02 4.84E-04
Ru-103 0.00 5.27E-05 2.34E-06
Ag-hOrn — 0.00 9.75E-05 4.33E-06
Sn-113 0.01 2.62E-03 1.16E-04
Sb-124 0.00 1.19E-03 5.29E-05
Sb-125 6.39 1.78E+00 7.91E-02
Te-125m 0.07 1.83E-02 8.13E-04
Te-132 0.00 3.20E-05 1.42E-06
1-129 0.01 1.49E-03 6.62E-05
1-131 0.01 1.58E-03 7.02E-05
Cs-134 0.01 2.06E-03 9.16E-05
Cs-137 0.55 1.52E-01 6.76E-03
Ce-144 0.05 1.44E-02 6.40E-04

Dry Acti Waste
2015

Volume (m3) 4.07E+02
Class A

Nuclide % Abund Curies uCi/mI
H-3 11.11 8.OOE-02 1.97E-04
0-14 0.03 2.14E-04 5.26E-07
Cr-51 0.19 1.36E-03 3.34E-06
Mn-54 0.85 6.11E-03 1.50E-05
Fe-55 48.44 3.49E-01 8.57E-04
Fe-59 0.01 4.24E-05 1.04E-07
Co-57 007 5.05E-04 1.24E-06
Co-58 2.80 2.02E-02 4.96E-05
Co-60 — 17.42 1.25E-01 3.07E-04
Ni-59 0.02 1.61E-04 3.96E-07
Ni-63 15.75 1.13E-01 2.78E-04
Zn-65 0.03 2.38E-04 5.85E-07
Zr-95 0.81 5.82E-03 1.43E-05
Nb-95 1.13 8.16E-03 2.OOE-05
Tc-99 0.09 6.42E-04 1.58E-06
Ag-ibm 0.01 5.11E-05 1.26E-07
Sn-113 0.02 1.47E-04 3.61E-07
Sb-125 1.17 8.40E-03 2.06E-05
-129 0.00 2.23E-05 5.48E-08
Cs-137 0.04 2.85E-04 7.OOE-07
Ce-144 0.01 37E-05 i.57E-07

Other Waste (Oil)
2015

Volume (m3) 1.1OE+01
Class A

Nuclide % Abund Curies uCi/mi
H-3 0.20 2.31E-05 2.1OE-06
C-14 0.03 4.07E-06 3.70E-07
Mn-54 0.88 1.03E-04 9.36E-06
Fe-55 56.59 6.65E-03 6.05E-04
Co-57 0.08 9.61E-06 8.74E-07
Co-58 3.03 3.56E-04 3.24E-05
Co-60 19.01 2.23E-03 2.03E-04
Ni-63 17.22 2.02E-03 i.84E-04
Zr-95 0.58 6.85E-05 6.23E-06
Nb-95 0.93 1.IOE-04 1.OOE-05
Tc-99 0.10 1.16E-05 i.05E-06
Sb-125 1.28 1.51E-04 1.37E-05
1-129 0.00 3.29E-07 2.99E-08
Cs-137 0.04 5.13E-06 4.66E-07
Ce-144 0.01 9.91 E-O7 9.O1E-08

Irradiated Components
2015

Volume (m3) 0.OOE+00
Class N/A

No Shipments
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SOLID RADIOACTIVE WASTE FOR BURIAL
Estimated Solid Waste Composition

2015

Sum of All Categories
2015

Volume (m3) 4.41E+02
Class A

Nuclide % Abund Curies uCi/mi
H3 40.81 1.16E+01 2.63E02
Be7 0.03 7.35E-03 1.67E05
C-14 0.79 2.27E-01 5.15E04
Cr-51 0.10 2.95E-02 69E-05
Mn54 1.04 2.98E01 6.76E-04
Fe-55 4.81 1.37E+00 3.11E03
Fe-59 0.01 2.83E-03 6.42E-06
Co57 0.27 7.59E02 1.72E-04
Co-58 12.48 3.56E+00 8.07E03
Co-60 9.83 2.80E+00 6.35E03
Ni-59 0.05 1.39E-02 3.15E05
Ni-63 22.23 6.34E+00 1.44E02
Zn65 0.23 6.67E02 1.51E04
Sr-90 0.00 8.IOE-06 1.84E-08
Zr95 0.03 9.02E-03 2.05E-05
Nb-95 0.31 8.75E02 1.98E04
Mo-99 0.00 7.31E-04 1.66E06
Tc99 0.04 1.15E-02 2.61E05
Ru103 0.00 5.27E-05 1.20E-07
Ag110m 0.00 1.49E04 3.38E07
Sn-113 0.01 2.77E-03 6.28E06
Sb124 0.00 1.19E03 2.70E06
Sb125 6.25 1.78E+00 4.04E-03
Te-.125m 0.06 1.83E-02 4.15E.05
Te132 0.00 3.20E-05 7.26E08
1-129 0.01 1.51E-03 3.42E-06
1-131 0.01 1.58E-03 3.58E-06
Cs-134 0.01 2.06E-03 4.67E-06
Cs-137 0.53 1.52E-01 3.45E-04
Ce-144 0.05 1.44E-02 3.27E-05
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Process Control ProgjCP) for Radioactive Wastes

RW-AA-100, Process Control Program (PCP) for Radioactive Waste, Revision ii, was implemented in June,
2015. The revision incorporated the following changes:

The terms and definitions were alphabetized and some had updated definitions as follows:

2. TERMS AND DEFINITIONS

2.1. Blending: The mixing of LLRW with different concentrations of radionuclides,
typically in an effort to create a relatively homogeneous mixture for disposal.

2.2. Classification Controlling Nuclides: One or more nuclides, listed in Table 1 or
Table 2 of 1OCFR6I.55, whose concentration is the specific basis for the
classification of the waste container. This could be a single nuclide or multiple
nuclides that make up >50% of the sum of the fractions.

2.3. Compaction: When dry wastes such as paper, wood, plastic, cardboard,
incinerator ash, and etc. are volume reduced through the use of a compactor.

2.4. Concentration Averaging: The averaging of the radionuclide concentrations for
specific wastes or mixture of waste over the volume or weight of the waste.

2.5. Dewatering: The process of removing fluids from liquid waste streams to produce a
waste form that meets the requirements of 1OCFR Part 61 and applicable burial site
criteria, <0.5% by volume when the waste is packaged to an “unstable” state, or
<1% by volume when the waste is packaged to a “stable” form.

2.6. Encapsulation: Encapsulation is the surrounding of a radioactive source or
component with a nonradioactive material. Encapsulation involves a radioactive
core surrounded by a non-radioactive matrix.

2.7. High Integrity Container (HIC): A disposable container that is approved to the
Requirements of IOCFR61. The use of HIC’s is an alternative to solidification or
encapsulation in a steel container to meet burial stability. H IC’s are used to package
dewatered liquid wastes, (e.g. filter cartridges, filter media, resin, sludges, etc), or
dry active waste.

2.8. Homogeneous Waste: Waste in which concentrations of radionuclides of concern
are likely to approach uniformity in the context of reasonable foreseeable intruder
scenarios (This is because hot spots are a concern with respect to protection of an
individual who may inadvertently intrude into the burial site).

2.9. Incineration, RVR, and/or Glass Vitrification of Liquid or Solid: Dry or wet
waste processed via incineration and/or thermal processing where the volume is
reduced by thermal means meets 1OCFR61 requirements.

2.10. Liquid Waste Processing Systems: In-plant or vendor supplied processing
systems consisting of equipment utilized for evaporation, filtration, demineralization,
dewatering, compression dewatering, solidification, or reverse osmosis (RO) for the
treatment of liquid wastes (such as Floor Drains, Chemical Drains and Equipment
Drain inputs).

2.11. Mixable Waste: Waste that is amenable to physical mixing to create relatively
uniform radionuclide concentrations.

2.12. Nuclides of Concern: A nuclide in the waste in concentrations greater than 1% of
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the concentration of that nucHde listed in Table 1 of 1OCFR61.55 or 1% of the
applicable class-dependent concentration of that nuclide in Table 2 of I OCFR61 .55,
Column 2 or 3.

2.13. Process Control Program (PCP): The program which contains the current
formulas, sampling, analysis, tests, and determinations to be made to ensure that
processing and packaging of solid radioactive waste based on demonstrated
processing of actual or simulated wet solid wastes will be accomplished in such a
way as to assure the waste meets the stabilization criteria specified in 1 OCFR Parts
20, 61 and 71, state regulations, and burial site requirements.

2.14. Solidification: Liquid waste processed to either an unstable or stable form per
1OCFR61 requirements. Waste solidified does not have to meet the 300-year free
standing monolith criteria. Approved formulas, samples and tests do not have to
meet NRC approval for wastes solidified in a container meeting stability criteria (e.g.
High Integrity Container).

2.15. Solidification Media: An approved media (e.g. Barnwell - vinyl ester styrene,
cement, bitumen) when waste containing nuclides with greater than 5-year half lives
is solidified in a container with activity greater than 1 micro curie/cc. Waste solidified
in a HIC is approved by the commission meeting the 1OCFR61 stabilization criteria,
including 1% free standing liquids by volume when the waste is packaged to a
“stable” form and <0.5% when waste is packaged to an “unstable” form. The
formulas, sampling, analysis, and test do not require NRC approval, because the
HIC meets the stability criteria.

2.15.1. Solidification to an unstable or stable state is performed by vendors, when
applicable. Liquid waste solidified to meet stabilization criteria (1OCFR61 and 01-91
Branch Technical Requirements) shall have documentation available that
demonstrates that the process is approved by the NRC or disposal facility.

2.16. Stabilization: Liquid waste processed to a “stable state” per IOCFR6I
Requirements. Established formulas, samples, and tests shall be approved by the
NRC in order to meet solidification “stabilization” criteria. This processing method is
currently not available, because the NRC recognizes that waste packed in a High
Integrity Container meets the 300-year stabilization criteria. In the event that this
processing method becomes an acceptable method, then the NRC shall approve the
stabilization formulas, samples, tests, etc.

2.17. Waste Streams: Consist of but are not limited to
— Filter media (powdered, bead resin and fiber),
— Filter cartridges,
— Pre-coat body feed material,
— Contaminated charcoal,
— Fuel pool activated hardware,
— Oil Dry absorbent material added to a container to absorb liquids
— Fuel Pool Crud
— Sump and tank sludges,
— High activity filter cartridges,
— Concentrated liquids,
— Contaminated waste oil,
— Dried sewage or wastewater plant waste,
— Dry Active Waste (DAW): Waste such as filters, air filters, low activity cartridge filters, paper, wood, glass,
plastic, cardboard, hoses, cloth, and metals, etc, which have become contaminated as a consequence of normal
operating, housekeeping and maintenance activities.
— Other radioactive waste generated from cleanup of inadvertent contamination.

Section 4.2.13 was updated to include “NRC-2001-0022” as follows:
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42.13. Concentration averaging may be PERFORMED to combine LLRW having different concentrations of
radionucHdes to form a homogeneous mixture in accordance with the guidance in the NRC’s Branch Technical
Position on Concentration Averaging
and Encapsulation-i 995, NRC-201 I -0022:

— For homogeneous waste types such as resins..

The References in Section 6 were edited to include a portion for UFSAR and there was a reformatting of the
Writers’ References and Users’ References as follows:

6.3. UFSAR

6.3.1. Braidwood UFSAR, Section 11.4, Solid Waste Management System
6.3.2. Byron UFSAR Section 11.4, Solid Waste Management System
6.3.3. Calvert Cliffs UFSAR Section 11.1.2.3 Solid Waste Processing System
6.3.4. Clinton USAR Table 11.4, Solid Waste Management System
6.3.5, Dresden UFSAR Section 11.4, Waste Management System
6.3.6. Ft. Calhoun USAR Section 11-03, Radiological Effluent Requirements
6.3.7. Ginna UFSAR Section 11.4, Solid Waste Management System
6.3.8. LaSalle UFSAR Section 11.4.2.7 Storage areas, Table 12.3.6- IRSF Storage Area
6.3.9. Limerick UFSAR Sectionll.4, Solid Waste Management
6.3.10. Nine Mile Point Unit 1 UFSAR Section 2.3 Solid Waste System
6.3.11. Nine Mile Point Unit 2 UFSAR Section 11.4, Solid Waste Management System
6.3.12. Oyster Creek UFSAR Section 11.4, Solid Waste Management System
6.3.13. Peach Bottom UFSAR Section 9.0, Radioactive Waste Systems
6.3.14. Quad Cities UFSAR Section 11.4.4.5, Interim Radwaste Storage Facility
6.3.15. Three Mile Island UFSAR Section 11.2, Radioactive Waste Disposal Systems Summary

6.4. Writers’ References:
— Amendment No. 202 to Facility Operating License No. NPF-1 1 and
Amendment No. 189 to Facility Operating License (FOL) No. NPF-18 for the
LaSalle County Station (LSCS), Units 1 and 2
— Code of Federal Regulations: 10 CFR Part 20, Part 61, Part 71,49 CFR
Parts 171-1 72
— I.E. Circular 80.18, 1OCFR 50.59 Safety Evaluation for Changes to
Radioactive Waste Treatment Systems
— Low Level Waste Licensing Branch Technical Position on Radioactive Waste
Classification, May 1983
— NRC Branch Technical Position on Blending of Low-Level Radioactive Waste,
SECY-1 0-0043
— NRC Concentration Averaging and Encapsulation Branch Technical Position,
NRC-201 1-0022
— 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
— Technical Position on Waste Form (Revision 1), January 1991

6.5. Users’ References:
— CY-AA-170-2000, Annual Radioactive Effluent Release Report
— LS-AA-106, Plant Operations Review Committee
— Quality Assurance Program (QATR)
— RM-AA-1 01, Records Management Program
— RM-AA-1 02-1 006, Processing Vendor Documents
— RP-AA-600 Series, Radioactive Material/Waste Shipments
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galsis

The following is an estimate of the errors associated with effluent monitoring and analysis. The estimate is
calculated using the square root of the sum of the squares methodology.

1. Gaseous Effluents

Qme=3.33%
RM=N/A
ECe=5%
Stdcse/Smplcse=5%
qme=N/A
Total error = 78%

2. Liquid Effluents

Qme=3.33%
RM=NIA
ECe=N/A
Stdcse/Smplcse=5%
qme=222%

Total error = 6.4%

3. Waste Resin

Qme=1 0.0%
RM=N/A
ECe=5%
Stdcse/Smplcse=5%
qme=1 .0%
Total error = 12.3%

4. DAW, Mechanical Filters, and Contaminated Metal

Qme=1 0.0%
RM=N/A
ECe=N/A
Stdcse/Smplcse=5%
qme=N/A

Instrument calibration error = 10%
Total error= 11.2%

Qme = the process quantity measurement error associated with the release point (e.g. flow, level measurements)

RM = error associated with the radiation monitor used in quantifying releases through the release point

ECe = error associated with the collection efficiency of the sample media

Stdcse = one-sigma counting error associated with the counting instrument of interest

Smplcse = one-sigma counting error associated with a sample of a given geometry that is used for the release
point of interest

qme = sample quantity measurement error associated with the sample of interest
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Miscellaneous nformation

A. As required by Technica Specficaflon 562, meteoroogca and environmenta’ impact information s
reported in the 2015 Annua’ Radioogica Environmental Operafing Report(AREOR) or is retained on
file to be provided upon request.

B. No limits were exceeded during the 2015 reporting period in liquid hold up tanks or waste gas decay
tanks as stated in Technical Specification 55i2.

C. There were no irradiated fuel shipments during the 2015 reporting period. An Independent Spent Fuel
Storage Installation (ISFSI) campaign began in 2010 when used fuel was removed from the Spent Fuel
Pool (SFP), placed into six (6) casks, each containing 32 fuel bundles, and transferred to an outdoor
storage pad. No additional casks were placed on the pad in 2011. In 2012, eight (8) additional casks
were placed on the pad for a total of fourteen (14) casks. No additional casks were placed on the pad
in 2013 or 2014. In 2015, six (6) additional casks were placed on the pad for a total of twenty (20)
casks, Prior to the ISFSI campaign, additional dosimeters were placed at the site boundary nearest to
the storage pad (in between the pad and the nearest resident) for the purpose of measuring any
potential offsite dose to the public from the storage pad. Since the dosimeters were placed, data from
the dosimeters, when compared to the existing environmental dosimeters in the surrounding area, have
shown no statistical difference. As a result, there is currently no offsite dose contribution from the ISFSI
facility or any other on-site storage facility, including the Dry Active Waste (DAW) Building and the Old
Steam Generator (OSG) Storage Building, as evidenced by dosimetry data that is indistinguishable
from the existing environmental dosimeters.

D. There were no REMP sample results that exceeded any technical specification limits or analytical
results investigation levels during the 2015 reporting period. REMP composite surface water samples
from point BY-I 2, Rock River downstream of the plant liquid effluent discharge, detected tritium results
of 490 pCi/L in the second quarter and 748 pCi/L in the third quarter, against a lower detection limit of
200 pCi/L. The positive sample results can be attributed to one or more weekly samples being
obtained shortly after permitted liquid discharges, and are not unexpected. The results are well below
the Technical Requirements Manual (TRM) reportable limit of 30,000 pCi/L. There are no communities
using the Rock River for drinking water within 10 km downstream of the station. No radionuclides that
were a result of plant effluents were detected in any of the other REMP samples.

E. There were no elevated releases during the 2015 reporting period. All planned gaseous releases were
discharged by way of the plant vent stacks and are considered to be mixed mode releases.

F. There was one liquid effluent flow loop that exceeded its inoperability time limit as stated in TRM TLCO
3.11 .b. On 4/3/15 01:53, OWXOOI, Liquid Radwaste Release High Flow Loop, entered OBOL 11 .a due
to calibration procedure OBISR 11 .a.3-005. The procedure requires a channel check for operability
following completion of the calibration. The channel check requires process flow through the loop and
could not be completed within the required 30-day time frame because there were no liquid releases
performed during this time utilizing the high flow loop. The flow loop (high/low) to be utilized during
liquid releases is contingent upon the radioactivity (i.e. tritium) concentration present in the release
tank. The condition was exited on 5/8/15 13:21, when a liquid release was able to be performed
utilizing the high flow loop.

G. There were no unplanned gaseous or liquid releases to unrestricted areas during the 2015 reporting
period.

H. All Rock River flow measurements during liquid effluent discharges were obtained from the U.S.
Geological Survey Byron Gauging Station for the Rock River with the following exceptions. Due to icing
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conditions near the Byron gauging station, flows were obtained from the Rockton flow gauge, located
on the Rock River approximately 30 miles upstream of the Byron flow gauge, during the liquid effluent
releases on 1/21/15 and 1/30/15. Due to icing conditions near the Byron and Rockton gauging stations,
the Rock River flow measurement during the liquid effluent release on 1/9/15 was obtained from the
Dixon flow gauge, located approximately 32 miles downstream of the Byron flow gauge.

I. Attached are offsite dose calculation reports for January through December of 2015.
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The following are the maximum annual calculated cumulative offsfte doses resulting from Byron

airborne releases in 2015 based on concurrent meteorological data:

Unit 1:

Dose Maximum Value SectorAffected

gamma air (1) 319 x103 mrad North-Northwest
beta air (2) 6.24 x104 mrad North-Northwest
whole body (3) 7.02 x102 mrem NorthNorthwest
skin (4) 2.97 x103 mrem North-Northwest
organ (child-bone) 3.34 x101 mrem North-Northwest

Unft Compliance Status

10 CFR 50 Appendix I Yearly Objective % of Appendix I

gamma air 10.0 mrad 0.03
beta air 20.0 mrad 0.00
whole body 5.0 mrem 1.40
skin 15.0 mrem 0.02
organ 15.0 mrem 2.23

Unit 2:

Sector
Dose Maximum Value Affected

gamma air 2.71 x106 mrad North-Northwest
beta air (2) 4.94 xlO6 mrad North-Northwest
whole body (3) 7.54 x10 mrem North-Northwest
skin (4) 3.78 x106 mrem North-Northwest
organ (child-bone) 3.61 x101 mrem North-Northwest

Unit 2 pjiance Status

10 CFR 50 Appendix I Yearly Objective % of Appendix I

gamma air 10.0 mrad 0.00
beta air 20.0 mrad 0.00
whole body 5.0 mrem 1.51
skin 15.0 mrem 0.00
organ 15.0 mrem 2.41

Gamma Air Dose - GASPAR H, NuREG-0597
(2) Beta Air Dose - GASPAR II, NIJREG-0597
(3) Whole Body Dose - GASPAR II, NUREG-0597
(4) Skin Dose - GASPAR II, NUREG-0597

Inhalation and Food Pathways Dose - GASPAR II, NUREG-0597

Data recovery: 99.7%
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Attachment A, 2015 Radioactive Effluent Release Report
2015 Lower Limits of Detection (LLD’s)

Page 20 of 79

Tel 32 2.31E-08

NucHde
Liq

H3 4.52E-08 l.0OE07 H3 l.81E-06 l.OOE-05
Ar41 5.72E-07 Na24 3.27E-08
Cr51 2.99E-12 Cr51 2.65E-07
Mn54 5.88E13 1OOE-11 Mn54 4.29E-08 5.OOE-07
Co58 7.39E-13 1.00E1l Fe55 7.13E-07 1.OOE-06
Fe59 166E-12 1.OOE-11 Co57 2.68E-08
Co60 1.19E-12 lODE-il Co58 368E-08 5.OOE-07
N63 5.39E-15 Fe59 9.29E-08 5.OOE-07
Zn65 136E-12 lODE-il CoSO — 6.94E-08 5.OOE-07
Br82 6.63E-13 Ni63 424E-07

Kr85m 2.25E-07 Zn65
— 9.78E-08 5.OOE-07

Kr87 3.33E-07 1.OOE-04 Sr85 3.80E-08
Kr88 5.91E-07 1.OOE-04 Kr85m 3.07E-08 1.OOE-05
Sr89 183E-14 1OOE-11 Kr87 7.50E-08 1.OOE-05
Sr-90 228E-15 1.OOE-1l Kr88 9.12E-08 l.00E-d
Mo99 2.41E-13 1.OOE-11 Sr89 3.40E-08 500E-0

131 7.17E-13 1.OOE-l2 Sr90 8.59E-09 5.OOE-08
Xel3lm 8.1OE-06 Sr92 757E-08

133 9.87E-13 1OOE-1 Nb95 4.20E-08
Xe133 333E-07 1.OOE-04 Zr95 8.31E-08

Xe133m 191 E-06 1.OOE-04 Mo99 2.25E-08 5.OOE-07
Csl34 6.61E-13 lODE-il Ag110n 5.1OE-08

135 4.65E-12 Sb122 6.16E-08
Xe135 1.91E-07 1OOE-04 Te123m 2.52E-08
Cs137 553E-13 1.OOE-1l Sb124 848E-08
Xe138 870E-07 1.OOE-04 Sbl25 1.12E-07
Bal4O 1.75E-12 Te125m 7.26E-06
Lal4O 7.83E-13 Sb126 4 23E-08
Ce141 4.40E-13 1.OOE-11 Xei3lm 1.03E-06 1 OOE-05
Ce144 l86E-12 1.OOE-11 131 3.18E-08 l.OOE-06

Gross Alpha 284E-15 1.OOE-11 1132 4.62E-08

133 375E-08
Xe133 6.42E-08 lODE-OS

Xe133m 2.44E-07 1OOE-05
Cs134 5.23E-08 5OOE-07
Xe135 3.07E-08 1.OOE-05
Cs137 4.84E-08 5OOE-07
Xe138 2.l2E-07 1OOE-05
Ba140 l.33E-07
La140 4.03E-08
Ce141 4.07E-08 5.OOE-07
Ce144 1.72E-07 5. ODE-OS

Gross Alpha 6.40E-08 1.OOE-07
Gross Beta l.72E-O7
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EFFlUENT AND WASTE DISPOSAL REPORT
SUPPLEMENTAL INFORMATION

GASEOUS EFFLUENTS - BATCH MODE
Unit I

ANALYSS NO. BYR16012 PAGE 220 of 800

Units QTR 1

37

QTR2 QTR3

41 40

QTR 4

34

minutes

minutes

minutes

minute s

1. 45E+03

6. 20E+01

3. 92E+01

1 OOE+01

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Number of releases 50 55 57 56 218

Total release time minutes 2.6lE+03 359E+03 1,58E+04 6,43E+03 2.85E+04

Maximum release time minutes 217E+02 5.25E+02 4,92E+03 LO9E+03 492E+03

Average release time minutes 5,23E+Oi 6.53E+Q1 278E+Q2 1.15E-i-02 1.31E±02

Minimum release time minutes 5.OOE+OQ 250E+01 380E+0l 3.50E+01 5,00E+00

Note: Waste Gas Decay Tank releases are Included with Unit 1 data

EFFLUENT AND WASTE DISPOSAL REPORT
SUPPLEMENTAL INFORMATION

GASEOUS EFFLUENTS - BATCH MODE
Unit 2

REPORT FOR 2015 YEAR

Number of releases 152

Total release time 1.77E+03 l,9CEeO3 6.77EH-03

Maximum release time 750E+0l 8.40E+Ol 8,40E+Q1

Average release time 4.4lE+0I 5.59E±01 446E±01

Minimum release time 1.50E+Ol 3.lOE+01 1,00E+01

EFFLUENT AND WASTE DISPOSAL REPORT
SUPPLEMENTAL INFORMATION

LIQUID EFFLUENTS - BATCH MODE
Unit 1 & Unit 2

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Number of releases 11 14 32 22 79

Total release time minutes 2,51E+03 4.48E+03 5.66E+03 5,26E+03 L79E+04

Maximum release time minutes 558E+02 5.30E+02 4.43E±02 4,29E+02 558E+02

Average release time minutes 2.28E+02 3.20E+02 1,77E+02 2.39E+02 227E+02

Minimum release time minutes 6,60E+01 l78E+02 630E+Ol 7.60E+Ol 6.30E+Ol

Average dilution flow gpm 0.OOE±00 OOOE-i-00 Q0QE±0Q 0.OOE+00 000E±0Q

Note: Liquid Releases are divided evenly between units

Page 21 of 79
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RG 1,21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 1C

GASEOUS EFFLUENTS — MIXED MODE RELEASES — CONTINUOUS MODE
Unit 1

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases
KR-88 Ci (1) (1) (1) L99E+01 1.99E+01
XE-133 Ci 4.85E-01 1.22E-01 5.59E-02 1.34E-01 7.97E-01

Totals for Period.., Ci 4.85E—0i 1.22E—01 559E—02 2.01E±01 2.07E±01

Iodines
** No Nuclide Activities ** (1) (1) (1) (1) (1)

Particulates Half Life >= 8 days
** No Nuclide Activities ** (1) (1) (1) (1) (1)

Others
0—14 Ci 1.12E+00 1.1IE±00 9.79E—0l 1.04E--00 4.24E-00

Totals for Period... Ci 1.12E+00 l,llE+00 9.79E-01 1.04E+00 4.24E+00

Tritiurn
81—3 Ci 1.3681+01 7.91E+00 1.26E+00 3.97E±0O 268E+01

Totals for Period... Ci l.36E+01 7.91E+00 1.2681+00 3.97E+00 2.68E+01

Gross Alpha Radioactivity
** No Nuclide Activities ** (1) (1) (1) (1) (1)

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 1C

GASEOUS EFFLUENTS - MIXED MODE RELEASES - BATCH MODE

** No Nuclide Activities **

Particulates Half Life >= 8 days
** No Nuclide Activities

Others
** No Nuclide Activities

T ri t i urn

Unit 1

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TEN Section 3.11

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases
AR-4l Ci 8.58E-03 1.96E-02 1,91E-02 2.53E-03 4.99E-02
KR—85M Ci (1) (1) 2.23E—05 1.59E—06 2.39E—05
XE-133 Ci 2.92E-03 4.13E-03 3.31E-02 2,54E-03 4.27E-02
XE-133M Ci (1) (1) 1.80E-04 7,92E-06 l.88E-04
XE—135 Ci 3.91E—04 (1) l.39E—03 3.28E—05 l.81E—03

Totals for Period.., Ci l.19E-02 2.37E-02 5,38E—02 5.11E-03 9.46E-02

lodines

**

(1) (1) (1) (1) (1)

(1) (1) (1) (1) (1)

(1) (1) (1) (1) (1)

H-3 Ci l.19E-0l 9.96E-02 2.31E-Ol 3.OOE-02 4,79E-01

Totals for Period.,. Ci 1.19E—0l 9.96E—02 2.31E-0l 3.OOE—02 4.79E—0l

Gross Alpha Radioactivity
No Nuclide Activities ** (1) (1) (1) (1) (1)

Page 24 of 79



C

0
)

0 C!)
H

H
C

D
(D

f
t
(
j
)

io
it

::
D

i
(D

H
D

u
o

0 r
i
F

t
01

CD
I
D

i
C

D
)

O
C

D

H
D

iQ
.

0
0

01
Di

CD
Di

C)
i
t

ç
j

CD
H

0
)

-ii
CD

H
c
i

H CD 0
) CD H
-

H CD CD CD F
’

H O
D

i
[—

hO F
’

H
)

H
O

il
Z

H F
t

(1
0
<

CD H
-

H
0

0
0

0 CD
0

CD
0

F
t

H F
’

0
)

CD 0 0 11 CD H 0 H H 0 it

0
0

[
-
J
O

C
D

[-
J

0
0

[-
J
N

)
[
-
J
O

0
1
0
1

(‘
1
0
1

+
+

1
+

r
I
o

0
0

[
-
J
O

H
-’

--
)

O
H

’
O

H
-’

0
0

0
1
0
1

[‘
IC

’]
+

+
1

+
0
0

0
0

0
0

0
0

0
0

0
0

0
)
0

0
0

O
C

r
0
0

[‘
It

’]
[‘

IC
’]

+
+

1
+

0
0

0
0

0
0

0
0

0
0
1

O
H

’

0
C

,i
(
i
0

C
fl

C
n

0
0

[‘
IC

’]
[‘

IC
’]

+
+

1
+

0
0

0
0

0
0

0
0

0) CD C’
]

0 0
)

C
D

O
V

0
0

0
0

0
l
c
’
I

C
r

O
H

-
[

O
H

-
O

H
-C

D
CD

H
-

H
-

H
-

H
H

-
[‘

I
—.

0
1

—
C

D
I

i
t

0
)

H
H

H
H

H
0

)
CD

C)
.

CD
CD

I
[H

C)
Di

C)
C)

I
0

)
H-

]
0
]

H
0]

0
H

H
(I

)
01

I
0

0
)

O
C

r
H

-
C

0
0
]

[-
-1

0-
-’

il
)

H
•

I
H

c
5
)[

-J
0

0
[-

-1
0

-’
[-

-1
0-

-’
0
0

I
0]

[‘
IC

’]
I
N

)
I
I

I
0

0
0

I
0
)

[H

(
0

0
1

0
[H

I
H

0
0

0
0

0
0

I
C’

]
[‘

IC
’]

I
o

i
[H

I
I

C’
]

0
0

I
0
)
0

I
U

]
C’

]
CD

0
0

0
1
0

0
0

I
0

I
H

[
-
J
O

0
0
]

—
io

I
01

0
1

0
0
0

c
o

o
I

[‘
IC

’]
[‘

IC
’]

[‘
IC

’]
1
0

I
I

I
I

I
I

I
0
0

0
0

0
0

I
—

J0
]

(
D

O
[
-
J
O

I

01 0) 0 N
J

0 [‘
I 0) 0) [H

H
O

O
C

’]
0

0
]

O
H

[‘
I

01
0
0
] ii

0
)
0

O
H

-’
c
0

0
[‘

IC
’]

+
+

0
0

0
0

0
0

O
H

’
O

N
)

ti
L

l

0
0

IC
’]

I
J 01

> C
) m 0 0 G
o o tT
h

C
D

‘_
•J

(
)

H
0

‘-0
N

)
H

’
H

N
)

H
’

it
N

J
H

’
Di

H
-

0
H

CD
c
i

01
H

H
-

01
H

H
01

H
H

<
0

0
<

O
H

<
0

0
O

c
t

O
c
t
O

Di
Di

D
iO

0
0

H
-D

i
01

21
01

c
i

C
D

C
’I

(D
O

C
D

O
(D

O
C

D
O

C
D

O
C

D
H

C
D

H
(
D

O
(
D

O
D

iC
D

H
C

D
D

iC
D

[’
I

H
D

i
H

D
H

D
iD

i
C

D
H

C
D

H
(
D

H
H

CD
CD

(
D

O
01

[0
01

Di
Dl

Di
[H

i
t

i
t

i
t

H
-

CD
CD

CD

[
-
J
O

O
H

<
0

O
c
t

•
Di H-

’
01 C

D
[0

O
CD

(
D

O
D

iC
D

H
D

i
C

D
H CD

01 Di F
!

CD

[0 C’
]

h
o 0 HI H ‘-‘
I

0 21 N
J

0 0 C-
n

‘H
0

1
o

[
-
J
O

H
-

I
0-

H
I

H
-

H
I

CD
O

H
H

-
I

CD
<

0
0

I
I

O
r
tO

I
O

D
i

I
D

ii
O

H
I

O
2]

C
D

I
CD

0
0
-

I
O

C
D

I
CD

0
I

D
iC

D
O

I
H

D
i
r
t
I

CD
H

H
-

I
(
D

i
l
l

01
D

il
Di

n
I

F
t

H
-
I

CD
0
1

CD

CD 0 F
t

Di 0) 0 CD

CD

0
0

0
0

0
0

O
H

-
O

H
-

O
H

-
H

-
H

-
H N

J
H

H
H

CD
CD

CD
0

(I
0

> z U
)

C’
) z p w —< 9) C m C’

,

0 z C

(
0

0

0
0

0
0

I
0

0
0
0

iO
cC

)
I

[‘
IC

’]
[‘

IL
’]

I
I

I
I

I
I

0
0

0
0

I
0
1
—

)
0
0

I

C
’i

C
,i

0
1

0
0

0
0

1
0

1
1
0
1

0
0

—
JO

O
C

r
0
0

(
J
O

0
0

0
0
)

0
0

0
0

0
)
0

0
0

O
C

r
0
1
0
1

[
‘
1

0
[‘

IC
’]

I
+

I
I

I
I

0
0

0
0

0
0

0
0

(0
0
]

—
1
0
1



ANALYSIS NO. BYR16012 REVISION 0
294

PAGE 270 of 800

GASEOUS EFFLUENTS

REPORT FOR 2015

Fission and Activation
XE-l33

Totals for Period. .. Ci

lodines

RG L21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 1C

- MIXED vIODE RELEASES - CONTINUOUS MODE
Unit 2

(1) Less than minimum detectable
detection (LLD) requirements

activity which meets the lower limit of
of TRM Section 311

Page 26 of 79

QTR1 QTR2 QTR3 QTR4

Ci

Units

Gases
Ci

>= 8 days
Ci

Ci

Ci

Ci

6. 92E—02

6. 92E-02

7. OlE—07

7. 0 15-07

(1)

(1)

1. 26E+00

1. 26E+00

1. 72E+01

1. 72E+Ol

1-131

Totals for Period.,. Ci

Particulates Half Life
CR-5l

Totals for Period.

Others
C-14

Totals for Period,

Tritium
5-3

Totals for Period.,. Ci

Gross Alpha Radioactivity
** No Nuclide Activities **

1 , 225-01

1. 225—Cl

(1)

(1)

(1)

(1)

1 10E±00

1. 1OEH-00

1. 70E±01

1. 70E+01

5.59E—02

5.595-02

3.085—06

3,085—06

(1)

(I)

• 205+00

1. 20E-i-00

1. 045+01

1, 045+01

YEAR

3. 8lE—Ol

3. 81E-01

4. 45E—06

4. 45E—06

1. O1E-06

1. O1E—06

4. 615+00

4 . 61E+00

5.305+01

5. 30E+Ol

1. 34E-01

1, 34E—01

6. 645—07

6, 64E—07

1.015-06

1, 015—06

1. 05E+00

05E+00

8. 285t00

8. 28E+00

(1) (1) (1) (1) (1)
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RG L21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 1C

GASEOUS EFFLUENTS MIXED NODE RELEASES - BATCH MODE
Unit 2

REPORT FOR 2015 Units QTR 1 QTR 2 QTR3 QTR4 YEAR

H-3 Ci

Totals for Perio•d.. Ci

L6BE-03 355E-03 254E-03 435E-03 1.21E-02
(1) (1) 222E—05 L60E—06 238E—05
(1) (1) 180E—04 788E—06 1.88E—04

271E-05 7.40E-04 L2OE-02 408E-03 160E-02
(1) (1) 1.38E—03 3.29E—05 L415—03

L71E-03 429E-03 1.615-02 8.475-03 3.055-02

3.565-02 4.82E-02 5.945-02

3.565—02 4.825—02 5.945—02

6.495-02 2.08E-01

6.49E—02 2.08E—01

Gross Alpha Radioactivity
** No Nuclide Activities **

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11

Fission and Activation Gases
AR-41 Ci
KR—85M Ci
XE—133M Ci
XE—133 Ci
XE—135 Ci

Totals for Period,. . Ci

lodines
** No Nuclide Activities **

Particulates Half Life >= 8 days
** No Nuclide Activities **

Others
** No Nuciide Activities **

Tritium

(1) (1) (1) (1) (1)

(1) (1) (1) (1) (1)

(1) (1) (1) (1)

(1) (1) (1) (1) (1)

Page 27 of 79



296
ANALYSIS NO. BYR16012 REVISION 0 PAGE 290 of 800

RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES
Unit 1

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
1, Total Release Ci 9.905-04 7.13E-04 1.63E-03 L33E-03 4.24E-03
2. Avg. Diluted Conc. uCi/mi 2.89E-10 1.93E-10 4.71E-l0 3.56E-10 2.96E-10

Tritium
1, Total Release Ci 2.47E+02 3.80E+02 4.485+02 5.81E+02 l.66E+03
2. Avg. Diluted Conc. uCi/ml 7.21E-05 1.03E—04 1.29E-04 l.56E-04 l.16E-04

Dissolved and Entrained Gases
1. Total Release Ci 5.165—05 9.32E—06 l.93E—04 (1) 2.545—04
2, Avg. Diluted Conc, uCi/mi l.5lE-ll 2.52E-l2 5.56E-ll (1) l.77E-ll

Gross Alpha Radioactivity
1. Total Release Ci (1) (1) (1) (1) (1)

Volume of liquid waste liters 3.42E+09 3.70E+09 3.47E+09 3.73E+09 1.435+10

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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RD 1121 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A - Release Tank

LIQUID EFFLUENTS - SUMMATION BY RELEASE POINT
Unit 1

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 4 YEAR

Fission and Activation Products
1. Total Release Ci 99OE—04 7l3E—04 1.63E—03 l.33E—03 424E—03
2, Avg. Diluted Conc, uCi/mi 2.13E-06 1117E-06 1122E-06 I.40E—06 1.26E—06

T ri t ium
1. Total Release Ci 203E.+02 3,60E±02 4.13E±02 4.17E.+02 1,39E+03
2. Avg. Diluted Conc. uCi/ml 4.36E—Ol 5,91E—01 3.08E—Ol 4.4lE—01 4,15E—01

Dissolved and Entrained Gases
I, Total Release Ci 5.16E—05 9.32E—06 I.93E—04 (I) 2.54E—04
2. Avg. Diluted Conc, uCi/ml 1.llE—07 l.53E—08 1.44E—07 (1) 7.56E—08

Gross Alpha Radioactivity
1. Total Release Ci (1) (1) (1) (1) (1)

Volume of liquid waste liters 4,66E+05 6.09E+05 l.34E+06 9.46E+05 3.36E+06

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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RU 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A - Circulating Water Blowdown

LIQUID EFFLUENTS - SUMMATION BY RELEASE POINT
Unit 1

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YE.AR

Fission and Activation Products
1. Total Release Ci (1) (1) (1) (1) (1)
2. Avg. Diluted Conc. uCi/mi (1) (1) (1) (1) (1)

Tritium
1. Total Release Ci 4.39E+01 L93E+Ol 3.58E+Ol l.64E+02 263E+02
2. Avg. Diluted Conc. uCi/ml 1.2SF-OS 5.22E—06 103E-05 4.39E-05 l.83E—05

Dissolved and Entrained Gases
1. Total Release Ci (1) (1) (1) (1) (1)
2. Avg. Diluted Conc. uCi/ml (1) (1) (1) (1) (1)

Gross Alpha Radioactivity
1. Total Release Ci (1) (1) (1) (1) (1)

Volume of liquid waste liters 3.42E+09 3.70E+09 3.47E+09 373E+O9 1.43E+10

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 311
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RD 1,21 EFFLUENT AND WASTE DISPOSIL REPORT
TABLE 2B

LIQUID EFFLUENTS - CONTINUOUS MODE
Unit I

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
No Nuclide Activities Ci (1) (1) (1) 1) (1)

Totals for Period.., Ci (1) (1) (1) (1) (1)

T r i t i urn
14-3 Ci 4,35E+01 1.93E+Q1 3.5814+01 1.6414+02 2.6314+02

Totals for Period... Ci 439E±51 1.93E±01 3,5814±01 1.64E+02 2.63E±02

Dissolved and Entrained Gases
No Nuclide Activities Ci (1) (1) (1) (I) (1)

Totals for Period... Ci (1) (1) (1) (1) (1)

Gross Alpha Radioactivity
No Nuclide Activities Ci (1) (1) (1) (1) (1)

Totals for Period. . . Ci (1) (1) (1) (1) (1)

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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T ri t i urn
H-S Ci

Totals for Period,.. Ci

Dissolved and Entrained Gases
XE—133 Ci

Totals for Period.,. Ci

Gross Alpha Radioactivity
No Nuclide Activities Ci

Totals for Period,,. Ci

RG 1,21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2B

LIQUID EFFLUENTS - BATCH MODE
Unit I

(1) Less than minimum detectable activity which meets the lower limit of
requirements of TRM Section

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
CO—57 Ci 3.23E—06 4,19E—06 4.93E—06 1,60E—06 1.40E—05
CO-58 Ci 7.03E-04 4.73E-04 5.97E—04 9.86E—04 2,76E-03
CO—60 Ci 2.52E—04 1.49E—04 4,64E—04 2.24E—04 1.09E—03
CR—51 Ci (1) (1) 1.92E—04 (1) 1.92E—04
FE-59 Ci 4.47E-06 (1) (1) (1) 4.47E—06
1—132 Ci (1) (1) l.95E—05 (1) 1.9SF—OS
1-133 Ci (1) 1.93E-06 (1) (1) 1.93E-06
MN—54 Ci (1) 3.94E—06 (1) (1) 3.94E-06
NB—95 Ci 3,08E—06 (1) 1,1IE—05 (1) 1.42E—05
SB—122 Ci (1) (1> 5.08E—06 (1) 5.08E—06
SB—124 Ci (1) (1) 2.48E—05 2.14E—06 2.69E—05
SB-125 Ci 2.21E-05 5.52E-06 4.36E-05 (1) 7.12E-05
TE-123M Ci 2.28E—06 (1) 1.82E—0S (1) 2.O5E—05
TE—132 Ci (1) (1) 1.32E—OS (1) 1.32E—O5
ZR-95 Ci (1) (1) S.34E-06 (1) S.34E-06

Totals for Period,.. Ci 9.90E-04 6.37E—04 1,40E-03 1.21E-03 4.24E-03

2.03E+02 3.60E+02 4.13E+02 4.17E+02 1.39E+03

2,03E+02 3.60E+02 4,13E+02 4,17E+02 1.39E+03

S.16E-0S 9.32E-06 1.93E-04 2,54E-04

S.16E-0S 9,32E-06 1.93E-04 2.54E-04

(1)

(1)

(1)

(1)

detection (LLD)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

3.11
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RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES
Unit 2

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
1. Total Release Ci 9.90E-04 7.13E-04 l.63E-03 l.33E-03 4.24E-03
2. Avg. Diluted Conc. uCi/mi 2.89E-l0 l.93E-lO 4.7lE-1O 3.565-10 2.965-10

Tritium
1. Total Release Ci 2.475+02 3.80E+02 4.48E+02 5.8lE+02 1.665+03
2. Avg. Diluted Conc. uCi/mi 7.2lE-05 1.035-04 1.295-04 1.565-04 1,165-04

Dissolved and Entrained Gases
1. Total Release Ci 5.165-05 9.325-06 1.935-04 (1) 2.54E-04
2. Avg. Diluted Conc. uCi/ml 1.515-11 2.525—12 5.565-lI (1) 1.775-11

Gross Alpha Radioactivity
1. Total Release Ci (1) (1) (1) (1) (1)

Volume of liquid waste liters 3.425±09 3.705+09 3.47E+09 3.735+09 1.43E±lO

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A Release Tank

LIQUID EFFLUENTS - SUMMATION BY RELEASE POINT
Unit 2

REPORT FOR 2015 Units QTR 1 QTR 2 QTP. 3 QTR 4 YEAR

Fission and Activation Products
1. Total Release 990E—04 7.13E—04 1.63E—03 1.33E—03 4.245—03
2. Avg. Diluted Conc. uCi/mI 2l3E-06 1.l7E-06 L22E-06 L405-06 l.26E-06

Tr it i urn
1. Total Release Ci 2.03E+02 3.605+02 4.13E+02 4.17E+02 1.395+03
2. Avg. Diluted Conc. uCi/ml 4.365—01 5.91E—01 3.OBE—01 4.41E—01 4.15E—01

Dissolved and Entrained Gases
1, Total Release Ci 5.165—05 932E—06 1.93E—04 (1) 2.545—04
2. Avg. Diluted Conc. uCi/ml 1.llE-07 l.53E-08 1.445-07 (1) 756E-08

Gross Alpha Radioactivity
1. Total Release Ci (1) (1) (1) (1) (1)

Volume of liquid waste liters 4.66E+05 6.095±05 1.34E+06 9.465±05 3.36E±06

(1) Less than minimum detectable activity which meets the lower limit of
detection (LID) requirements of TRM Section 3.11
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RG L21 EFFLUENT AND PASTE DISPOSAL REPORT
TABLE 2A - Circulating Water Blowdown

LIQUID EFFLUENTS SUMMATION BY RELEASE POINT
Unit 2

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
1, Total Release Ci (1) (1) (1) (1) (1)
2. Avg. Diluted Conc. uCi/ml (1) (1) (1) (1) (1)

Tritium
1. Total Release Ci 4.39E±0l l.93E+01 3.58E+0l l.64E+02 2.63E+02
2. Avg. Diluted Conc. uCi/ml l.28E-05 5.22E-06 LO3E-05 4.39E-05 1.83E-05

Dissolved and Entrained Gases
1. Total Release Ci (1) (1) (1) (1) (1)
2, Avg. Diluted Conc. uCi/mI (1) (1) (1) (1) (1)

Gross Alpha Radioactivity
1. Total Release Ci (1) (1) (1) (1) (1)

Volume of liquid waste liters 3.42E+09 3.70E+09 3.47E+09 3.73E+09 l.43E+10

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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RD 1,21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2B

LIQUID EFFLUENTS - CONTINUOUS MODE
Unit 2

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and. Activation Products
No Nuclide Activities Ci (1) (1) (1) (1) (1)

Totals for Period. , Ci (1) (1) (1) (1) (1)

T ri t i urn

Ci 4.39E+01 1.93E+Ol 3.58E+01 1164E+02 2.63E+02

Totals for Period.,, Ci 4,39E+01 L93E+01 3.58E±01 1.64E+02 263E+02

Dissolved and Entrained Gases
No Nuclide Activities Ci (1) (1) (1) (1) (1)

Totals for Period. . . Ci (1) (1) (1) (1) (1)

Gross Alpha Radioactivity
No Nuclide Activities Ci (1) (1) (1) (1) (1)

Totals for Period, Ci (1) (1) (1) (1) (1)

(1) Less than rninirnum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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Tritium
H-3 Ci

Totals for Period. Ci

Dissolved and Entrained Gases
XE-133 Ci

Totals for Period. Ci

Gross Alpha Radioactivity
No Nuclide ctivities Ci

Totals for Period... Ci

RG L2l EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2B

LIQUID EFFLUENTS - BATCH MODE
Unit 2

REPORT FOR 2015 Units QTR I QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
CO-57 Ci 323E-06 4l9E-O6 493E-06 1.60E-06 L4OE--05
CO-58 Ci 703E-04 4.73E-04 5.975-04 986E-O4 276E-03
CO—60 Ci 252E—04 1.495—04 4.64E—04 2.24E—04 1.095—03
CR-51 Ci (1) (1) L92E-04 (1) li92E-04
FE-59 Ci 447E-06 (1) (1) (1) 447E-06
1-132 Ci (1) (1) l.95E-05 (1) L95E-05
1—133 Ci (1) L93E—06 (1) (1) l.93E—06
MN-54 Ci (1) 3.945-06 (1) (1) 3.945-06
NB-95 Ci 3.08E-06 (1) 1.115-05 (1) 1.42E-05
55—122 Ci (1) (1) 5.085—06 (1) 5.085—06
SB-l24 Ci (1) (1) 2.48E-05 244E-06 2.69E-05
SB-125 Ci 2.21E-05 5.52E-06 4.36E-05 (1) 7.125-05
TE-123M Ci 2.28E-06 (1) 1.82E-05 (1) 2.05.E-05
TE—132 Ci (1) (1) i.32E—05 (1) 1,325—05
ZR-95 Ci (1) (1) 5.34E-06 (1) 534E-06

Totals for Period... Ci 9,90E—04 6.37E—04 1.40E—03 l.21E—03 4.245—03

2.03E+02 3,605+02 4.13E+02 4,175+02 1.39E+03

2.03E+02 3.605+02 4.13E+02 4.17E+02 1.39E+03

5.16E-05 9.32E-06 1.93E-04 2.54E-04

5,16E-05 9.325-06 193E-04 2.54E-04

(1)

(1)

(1)

(1)

(1) (1) (1)

1) (1) (1)

(I) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11

Il \

(1)
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ANALYSIS NO. BYR16-012 REVISION 0 PAGE 390 of 800

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range - From: 1 To: 2
Liquid Receptor

PERIOD DOSE BY ORGAN AND AGE GROUP (mrem) ========== QUARTER 1
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin TB

ADULT 622E-06 369E-02 36BE-02 3,68E-02 368E-02 440E-02 000E+00 371E-02
TEEN 638E-06 277E-02 276E-02 276E-02 276E-02 327E-02 000E+00 279E-02
CHILD 777E-06 309E-02 308E-02 3.OBE-02 308E-02 326E-02 000E+00 311E-02
INFANT 1.56E-07 1136E-02 L36E—02 136E-02 L36E-02 L37E-02 0.OOE+00 1.37E-02

== SITE DOSE LIMIT ANALYSIS QUARTER 1
Age Dose Limit Max % of

Quarter — Limit Group Organ (mrem) (mrem) Limit

Qtr 1 - Admin. Any Organ ADULT GILLI 4.40E-02 3.75E±00 1.17E+00
Qtr 1 — Admiri. Total Body ADULT TBODY 3.71E-02 1.13E+00 3.30E+00

Qtr 1 T.Spc. Any Organ ADULT GILLI
Critical Pathway: Fresh Water Fish Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

Qtr 1 T.Spc. Total Body ADULT TBODY
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% •or greater to total)
Nuclide Percentage

H-S 9.92E+01
FE-59 1.145—02
CO—58 3.86E—0i
CO—60 3.90E—01
NB—95 1.125—03
SB—125 8.28E—05

1-1-3
FE-59
CO-SB
CO-60
NB-95
SB—125

B . 355+01
8. 37E-02
2. 93E+00
2. 805+00
I. 075+01
3.23E—03

4.405-02 5.OOE+00 8.81E-01

3.71E-02 1.50E±00 2.47E+0O
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range — From: 1 To: 2
Liquid Receptor

PERIOD DOSE BY ORGAN AND AGE GROUP (mrem) QUARTER 2
Agegrp Bone Liver Thyroid Kidney Lung G1-LLI Skin TB

ADULT 424E-O4 347E-02 3.47E-02 3.47E-02 347E-02 356E-02 0.OOE+00 3.48E-02
TEEN 388E—04 261E—02 260E—O2 2.60E—02 260E—02 266E—02 000E+00 2.61E—02
CHILD 43BE-04 290E-02 290E-02 290E-02 2.90E-02 292E-02 000E+00 2.91E—02
INFANT 765E-06 L28E-02 li28E-02 L28E-02 L28E-02 L28E-02 000E+00 L28E-02

SITE DOSE LIMIT ANALYSIS QUARTER 2
Age Dose Limit Max % of

Quarter - Limit Group Organ (mrem) (mrem) Limit

Qtr 2 - Admin. Any Organ ADULT GILLI 3.56E-02 3.75E±00 948E-01
Qtr 2 - Admin, Total Body ADULT TBODY 3.48E-02 1.13E+00 309E+00

Qtr 2 - T.Spc. Any Organ ADULT GILLI 356E—02 5.OOE+00 7.11E-01
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 9.75E+01
MN—54 798E—02
FE—55 286E—02
CO-58 L3OE+00
CO—60 1.09E÷0G
SR—89 L28E—02
SR—PG 2.62E—02
SB—l25 530E—04
1-133 2.38E-04

Qtr 2 - T.Spc. Total Body ADULT TBODY 348E-02 l.50E+00 2.32E+00
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 997E±01
MN—54 5.08E—03
FE—55 1.19E—02
CO-58 L47E-01
CO-60 li3lE-01
SR—89 2.34E—03
SR—PG 2.14E—02
SB—125 L17E—05
1—133 8.25E—05
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4OCFR190 URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range — From: 1 To: 2
Liquid Receptor

PERIOD DOSE BY ORGAN AND AGE GROUP (mrem) QUARTER 3
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin TB

ADULT L15E-03 343E-02 3.41E-02 342E-02 341E-O2 4.40E-02 000E+00 3.43E-02TEEN L06E—03 257E—02 256E—02 257E—02 2.56E—02 3.25E—02 0O0E+00 258E—02
CHILD 1.19E-03 287E-02 286E-02 286E-02 2.86E-02 3.lOE-02 0.00E+00 288E-02
INFANT 2O7E-O5 L27E-02 L27E-02 L27E-02 L27E-02 1.27E-02 0.OOE+00 l.27E-02

SITE DOSE LIMIT ANALYSIS QUARTER 3
Age Dose Limit Max % ofQuarter - Limit Group Organ (mrem) (mrem) Limit

Qtr 3 — Admin. Any Organ ADULT GILLI 4.40E-02 3.75E±00 1.17E+00
Qtr 3 - Admin. Total Body ADULT TBODY 3.43E-02 l.13E+00 3.05E+00

Qtr 3 - T. Spc. Any Organ ADULT GILLI
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 7.76E±Ol
CR-Sl 6.46E-02

Qtr 3 - 0. Spc. Total Body ADULT TBODY
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide

H-3
CR-51
FE-55
CO-58
00-60

FE-55
00-58
00-60
SR- 89
SR—90
ZR—95
NB-95
SB—l24
SB—l25
TE—132
1—132

6. l9E-02
1. l4E+00
2. 36E+00
2. 76E—02
5. 67E-02
1 . 5lE-03
1, 76E+01
6. 69E—03
2 91E-03
1. 02E+0 0
7. 66E-05

4.405-02 5.OOE+00 879E-01

3.435—02 1.50E±00 2.29E+00

Percentage

9. 94E±0l
3. 29E—04
3.22E-02
1. 6lE—Ol
3. 55E-Ol

Page 40 of 79



309
ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 420 of 800

4OCFR19O UP.NIUM FUEL CYCLE DOSE REPORT

Nuclide Percentage

SR—89 6.33E—03
SR—90 58OE—O2
ZR95 413E-07
NB—95 2.OOE—03
SB—124 i.19E—04
SB—125 8O6E—O5
TE—132 26OE—O2
1-132 li83E-04
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400FRI9O URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range - From: 1 To: 2
Liquid Recept or

PERIOD DOSE BY ORGAN AND AGE GROUP (mrem) QUARTER 4
Agegrp Bone Liver Thyroid Kidney Lung GI—LLI Skin TB

ADULT 5.50E-04 349E-02 348E-02 348E-02 348E-02 361E-02 000E+00 349E-02
TEEN 503E-04 2.62E-02 26lE-02 26lE-02 261E-02 2.70E-02 000E+00 262E-02
CHILD 568E-04 292E-02 291E-02 29lE-02 29lE-02 295E-02 000E+00 293E-02
INFANT 990E—06 1.30E—02 L30E—02 L3OE—02 L3OE—02 L30E—02 000E±00 L3OE—C2

SITE DOSE LIMIT ANALYSIS QUARTER 4
Age Dose Limit Max I ofQuarter - Limit Group Organ (mrem) (mrem) Limit

Qtr 4 - Admin. Any Organ ADULT GILLI 361E-02 375E+00 963E-01
Qtr 4 Admin. Total Body ADULT TBODY 349E-02 l.13E±00 3llE+00

Qtr 4 - TSpc. Any Organ ADULT GILLI 3.61E-02 5.OOE±0C 7.23E—OICritical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 9.62E+Ol
FE—55 3.65E—02
CO-58 230E±00
CO-60 1.39E+00
SR—89 l.63E—02
SR—90 3.34E—02
SB-124 7.05E-04

Qtr 4 — T.Spc. Total Body ADULT TBODY 3.49E-02 I.50E±00 2.33E±00Critical Pathway: Fresh Water Fish — Sport (PREP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 9.95E+Ol
FE—55 l.53E—02
CO—58 2.63E—0l
CO-60 l.69E—0l
SR—89 3.OIE—03
SR—90 2.76E—02
SB—l24 LO2E—05
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40CFR190 URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units I & 2

Report for: 2015
Unit Range - From: 1 To: 2
Liquid Receptor
== PERIOD DOSE BY ORCAN AND AGE GROUP (mrem) ANNUAL 2015
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin

ADULT 2.44E—05 1.40E—Ol 1.39E—01 1139E—O1 1139E—01 1.58E—01 0.00E+00
TEEN 2.55E-05 l.05E-0i 1.04E-0i l.05E—0i l.04E-0i i.l7E-01 0.OOE+00
CHILD 3.17E-05 1.17E-0i 1.17E-0i i.l7E-01 1.16E-0i 1.21E-0i 000E+00
INFANT 4.03E-07 5.17E-02 5.17E-02 517E-02 5,17E-02 5.17E-02 0,00E+00

== SITE DOSE LIMIT ANALYSIS =================== ANNUAL 2015
Age Dose Limit

Annual - Limit Group Organ (mrem) (mrem)

2015 - Admin. Any Organ ADULT GILLI i.58E-01 7.50E+00
2015 - Admin. Total Body ADULT TEDDY 1.40E-01 2.25E+00

TB

1.4DB-Cl
1. 05E-01
1. 17E-01
5, 17E—02

Max I of
Limit

2. 1OE+00
6 ,22E+00

2015 T.Spc. Any Organ ADULT GILLI
Critical Pathway: Fresh Water Fish — Sport (PFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H—S 8.84E+0l
CR-51 2.18E-02
MN—54 l.87E—02
FE—59 1.29E—02
CO-58 l.77E+00
CO-60 1.87E+00
ZR—95 5.09E—04
NB—95 7.58E+00
SB—124 2.45E—03
SB—125 1,60E—03
TE-132 3.45E-01
1-132 2,58E-05
1-133 556E-05

2015 - T.Spc. Total Body ADULT TBODY
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 9. 95E+0i
CR-Si 9.74E-05
MN—54 l.3lE—03
FE—59 1,67E—03
CO-58 2.2lE-Ol

i.58E-Ol 1.OOE+Ol 1. 58E+00

1.40E-01 300E+00 466E+00
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312

PAGE 450 of 800

4OCFR19Q URANIUM FUEL CYCLE DOSE REPORT

Nuclide

CO—60
ZR—95
NB-95
SB-124
SB—125
TE—132
1-432
1-133

Percentage

2.47E—01
1 22E-07
7.56E—04
3.84E—0
3. 90E-05
7. 715-03
5. 41E—05
2. 135-05
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range - From: 1 To: 2

I&P DOSE LIMIT ANALYSIS QUARTER 1

Quarter — Limit

Qtr 1 - Admin. Any Organ
Qtr 1 - Admin. Total Body

Age
Group Organ

CHILD BONE
CHILD TBODY

Dose Limit
(mrem) (mrem)

l.94E—Ol 5.63E±0C
4.06E-02 5.25E+00

Max % of
Limit

3, 45E+00
7. 73E-0l

Qtr 1 - T.Spc. Any Organ CHILD BONE
Receptor: Composite Crit. Receptor - IF
Distance: 800 meters Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 0.OOE±00
1. OOE±02
6. 39E-05

Qtr 1 - T.Spc. Total Body CHILD TBODY
Receptor: Composite Crit. Receptor — IF
Distance: 800 meters Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

4 . 32E±00
9, 57E+Ol
1.76E—04

C-I 4
1-131

l.94E-01 7.50Ea00 2.59E±00

4.06E-02 7.50E+00 5.4lE-Ol

H-3
C- 14
1-131
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4OCRR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range - From: I To: 2

== NG DOSE LIMIT ANALYSIS QUARTER 1
Dose Limit Max % of

Quarter - Limit (mrad) (mrad) Limit

Qtr 1 - Admin. Gamma 1,70E—05 3.75E+00 4.53E-04
Qtr I — Admin. Beta 8.83E—06 7,505+00 1.IBE—04

Qtr 1 — T.Spc. Gamma
Receptor: Composite Crit. Receptor - NO
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

3. 26E+01
2. 56E—01
6. 725+01

Qtr 1 - T.Spc. Beta
Receptor: Composite Crit. Receptor - NO
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

AR-41 5,43E+00
XE-135 1,555-01
XE—133 9.445±01

AR-41
XE-135
XE-133

1.70E-05 5.OOE+00 3.405-04

8.83E—06 LOOE±0I 8.835—05
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range From: 1 To: 2

I&P DOSE LIMIT ANALYSIS QUARTER 2
Age Dose Limit Max % of

Quarter - Limit Group Organ (mrem) (mrem) Limit

Qtr 2 - Admin. Any Organ CHILD BONE 1.80E-01 563E+00 3.19E±00
Qtr 2 — Admin, Total Body CHILD TBODY 3.73E-02 525E+00 7.llE-0l

Qtr 2 T.Spc. Any Organ CHILD BONE 1.80E-01 750E±00 240E+00
Receptor: Composite Crit, Receptor - IP
Distance: 800 meters Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

0. OOE+00
C—14 1,00E±02

Qtr 2 - T.Spc. Total Body CHILD TBODY 3.73E-02 750E±00 4.98E-01
Receptor: Composite Crit. Receptor - IP
Distance: 800 (meters) Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 3.79E+00
C-14 9.62E+01
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40CFR190 URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Rance - From: 1 To: 2

== NG DOSE LIMIT ANALYSIS QUARTER 2
Dose Limit Max % of

Quarter - Limit (mrad) (mrad) Limit

Qtr 2 - Admin, Gamma L76E-05 375E+00 470E-04
Qtr 2 — Admiri, Beta 4.81E—06 750E+00 642E—05

Qtr 2 - TSpc. Gamma L76E-05 5.OOE+00 352E-04
Receptor: Composite Crit. Receptor - NC
Distance: 800 meters Compass Point: SEE
Nuclide Percentage

AR—41 7.1OE+01
XE-133 2.90E+O1

Qtr 2 - TSpc. Beta 4.B1E—06 1.OOE+01 4.81E-05
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters Compass Point: SEE
Nuclide Percentage

AR—41 2,25E+01
XE-133 7,75E+01
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units I & 2

Report for: 2015
Unit Range — From: 1 To: 2

I&P DOSE LIMIT ANALYSIS ===================== QUARTER 3
Age Dose Limit Max % of

Quarter - Limit Group Organ (mrem) (mrem) Limit

Qtr 3 — Admin. Any Organ CHILD BONE 1.78E-01 5.63E±00 3.16E+00
Qtr 3 - Admin, Total Body CHILD TBODY 3.62E-02 5.25E+O0 6.89E-0l

Qtr 3 — T.Spc. Any Organ CHILD BONE 1.78E-01 7.50E+00 2.37E±OO
Receptor: Composite Crit. Receptor - IP
Distance: 800 meters Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 0.OOE+00
C-14 1.00E-02
1—131 3.08E—04

Qtr 3 — T.Spc. Total Body CHILD TBODY 3.62E-02 7.50E+00 4.82E-0l
Receptor: Composite Crit. Receptor - IP
Distance: 800 meters Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3 l.87E+00
C-l4 981E+0l
1-131 8.70E-04
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40CFR190 URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range - From: 1 To: 2

== NO DOSE LIMIT ANALYSIS QUARTER 3
Dose Limit Max % of

Quarter - Limit (mrad) (mrad) Limit

Qtr 3 - Admin, Gamma L525-05 375E+OO 406E-04
Qtr 3 — Admin, Beta 3.47E—06 750E+0O 462E—05

T.Spc, Gamma
Composite Crit, Receptor - MG
800 meters Compass Point: SSE

Qtr 3 - TSpc. Beta
Receptor: Composite Crit. Receptor - NC
Distance: 800 meters
Nuclide Percentage

AR—41 292E+0I
KR—85M 360E—02
XE—135 280E±00
XE—133M 219E—01
XE-133 6.78E+01

Qtr 3 -

Receptor:
Distaitce:
Nuclide Percentage

AR—41 768E+01
KR—85M 2.09E—02
XE—135 203E+0C
XE—133M 449E—02
XE—133 211E+01

L525-05 5.OOE+00 304E-04

347E-06 LOOE+01 347E-05

Compass Point: 555
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range - From: 1 To: 2

I&P DOSE LIMIT ANALYSIS QUARTER 4
Age Dose Limit Max % of

Quarter - Limit Group Organ (mrem) (mrem) Limit

Qtr 4 - Admin, Any Organ CHILD BONE L7OE-01 563E+D0 303E+00
Qtr 4 - Admin. Total Body CHILD TBODY 3.48E—02 5.25E±00 6.62E-01

Qtr 4 - TSpc. Any Organ CHILD BONE
Receptor: Composite Crit. Receptor IP
Distance: 800 meters Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

0. OOE+00
1. OOE+02
3. 30E-07
6. 90E—05

Qtr 4 - T.Spc. Total Body CHILD TBODY
Receptor: Composite Crit. Receptor - IP
Distance: 800 meters
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

2. 00E±00
9. 80E+0l
1. 70E-06
1. 95E—04

H—3
C- 14
CR-5l
1-131

1.70E-Ol 7.50E+00 2.27E+00

3.48E—02 7.50E+00 4.645—01

Compass Point: SEE

H-3
C-l4
CR-El
1-131
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Report for: 2015
Unit Rance - From: 1

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

To: 2

Units 1 & 2

== NG DOSE LIMIT ANALYSIS ======================= QUARTER 4
Dose Limit Max I of

Quarter — Limit (mrad) (mrad) Limit

Qtr 4 — Admin. Gamma 1.76E—02 3.75E+00 4.69E—01
Qtr 4 — Admin. Beta 838E-04 7.50E+00 1.12E—02

Percentage

2 . I1E-02
1.305-06
4. 16E-05
1, 70E-06
9. 99E+0 1
3.20E—02

Qtr 4 — T.Spc. Beta
Receptor: Composite Crit. Receptor — NG
Distance: 800 meters
Nuclide

AR-41
KR-85M
XE-135
XE-133M
KR— 88
XE-133

Compass Point: SSE

Qtr 4 - T.Spc, Gamma
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters
Nuclide

AR-41
KR-85M
XE-135
XE-133M
KR-88
XE-133

1.76E-02 5.OOE+00 3.52E-01

8.385—04 1.OOE+01 8.38E—03

Compass Point: SSE
Percentage

3.8 4E-02
1.07E-OS
2.755-04
3. 975—05
9.955±01
4. 92E-01
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PAGE 540 of 800

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range - From: I To: 2

i&P DOSE LIMIT ANALYSIS ANNUAL 2015
Age Dose Limit

Annual - Limit Group Organ (mrem) (mrem)

2015 - Admin. Any Organ CHILD BONE 7,22E-Oi i.13E--0i
2015 - Admin. Total Body CHILD TBODY L49E-01 1.05E+01

2015 — TSpc. Any Organ CHILD BONE
Receptor: Composite Crit. Receptor - IP
Distance: 800 meters
Critical Pathway: Vegetation
Major Contributors (0%- or greater to total)
Nuclide Percentage

2015 - T.Spc. Total Body CHILD TBODY
Receptor: Composite Crit. Receptor - IP
Distance: 800 meters
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

3. 05E+00
9. 69E+01
3. 98E-07
3. 05E—04

Max S of
Limit

6. 42E±00
1 . 42E+00

Compass Point: SHE

H—3 0Q0E+00
C-14
CR-Si
1—131

1 . OOE+02
7 .79E—08
1.0 9E—04

7.22E—01 1.50E+Ol 4.8iE+00

1.49E—01 1.50E+Ol 9.92E—Ol

Compass Point: SSE

H-3
C-14
CR-51
1—131
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Report for: 2015
Unit Range - From: 1

4OCFRI9O URRNIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

To: 2

Units 1 & 2

== ND DOSE LIMIT ANALYSIS ANNUAL 2015
Dose Limit

Annual - Limit (mrad) (mrad)

2015 Admin. Gamma 1.76E-02 7.50E±00
2015 - Admin. Beta 8.55E-04 1.50E+01

2015 T. Spc. Gamma
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters
Nuclide Percentage

AR-41
KR-85M
XE-135
XE-133M
KR—88
XE—133 1.44E—01

2015 — T.Spc. Beta
Receptor: Composite Crit. Receptor - NG
Distance: 800 (meters)
Nuclide

AR-41
KR-85M
XE -135
XE- 13 3M
KR-88
XE-l33

Max % of
Limit

2. 35E-01
5. 70E-03

Compass Point: SSE

1. 89E-01
1. 93E—05
2 . 03E-03
4.04E-05
9. 97E+01

1.765-02 1,00E+01 1.76E-01

8.55E—04 2.OOE+01 4.275—03

Compass Point: SSE
Percentage

3.395—01
1.575-04
1. 32E-02
9.295—04
9. 755+01
2. 175+00
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324
ANALYSS NO. BYRI6-012 REVSON 0 PAGE 570 of 800

40CFR190 URANIUM FUEL CYCLE DOSE REPORT

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

H—3
CR—51
MN-54
FE—59
00-58
CO-60
ZR—95
NB-95
SB—124
SB—125
TE-132
1—132
1-133

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
C-14
CR-Si
1-131

l.l7E—01 % of Total: 4.41E+01
Fresh Water Fish - Sport (FFSP)
(0% or greater to total)
Percentage

9. 94E±01
1. 28E—04
1. 68E-03
2. 24E-03
2. 88E—01
3. 22E-01
1. 83E-07
9. 98E—04
6. 80E—05
6. 95E—05
1. 07E-02
7. 75E-05
3. 14E-0S

1.49E-01 % of Total: 5.60E+01
Vegetation (VEG)
(0% or greater to total)
Percentage

3. 05E+00
9. 69E±01
3. 98E-07
3. 05E-04
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ANALYSIS NO. BYR16-012 REVISION 0 PAGE 600 of 800

GASEOUS RELEASE AND DOSE SUNMARY REPORT - BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID All Gas Release Types
Period Start Date... 01/01/2015 00:00
Period End Date 01/01/2016 00:00
Period Duration (mm) : 5256E+05
Coefficient Type Historical
Unit 1

== PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)

TOTALS

AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Inhalation (INHL)
Vegetation (VEG)

Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

AINHL L1OE-03 485E-04 485E-04 4.85E-04 485E-04 4.85E-04 000E+00 485E-04
AVEG 543E—02 l.13E—02 l.l3E—02 1.13E—02 l.13E—02 l.13E—02 000E±00 1.13E—02
ACKEAT 201E-02 4l0E-03 410E-03 4l0E-03 4.1OE-03 4l0E-03 000E+00 4.1OE-03
ACMILK 220E-02 456E-03 4.56E-03 456E-03 456E-03 456E-03 000E+00 456E-03
TINHL l.57E—03 576E-04 576E-04 576E-04 576E-04 576E-04 000E±00 576E-04
TVEG 877E-02 L82E-02 L82E02 li82E-02 L82E-02 1.82E-02 000E+00 182E-02
TCMEAT li70E-02 344E-03 344E-03 344E-03 3.44E-03 3.44E-03 0.OOE+00 344E-03
TCMILK 405E-02 833E-03 833E-03 833E-03 833E-03 833E-03 000E+00 833E-03
CINHL 217E—03 656E—04 656E—04 656E—04 656E—04 6.56E—04 0.OOE+00 656E—04
CVEG 2.12E-01 433E-02 433E-02 433E-02 433E-02 433E-02 0.OOE+00 433E-02
CCMEAT 320E-02 6.47E-03 647E-03 6.47E-03 647E-03 647E-03 000E+00 647E-03
CCMILK 998E—02 203E—02 2.03E—02 203E—02 203E—02 203E—O2 cL0OE-i-00 2.03E—02
IINHL L60E-03 464E-04 464E-04 464E-04 464E-04 464E-04 000E+00 464E-04
ICMILK L95H-01 422E-02 422E-02 422E-02 422E-02 4.22E—02 0.OOE+00 422E-02

ADULT 975E-02 205E-02 205E-02 205E-02 205E-02 205E-02 000E+00 205E-02
TEEN L47E-Ol 3.05E-02 305E-02 LC5E-02 305E-02 305E-02 000E±00 305E-02
CHILD 346E—0l 707E-02 LO7E-02 707E-02 707E-02 7.07E-02 0.OOE+00 707E-02
INFANT L97E-0l 427E—02 427E-02 427E—02 427E-02 427E-02 0.00E+00 427E-02

AINHL
AVEG
ACMEAT
ACUILK
TINHL
TVEG
TCNEAT
TCMILK
C INHL
CVEG
CCMEAT
CCMILK
IINHL
ICMILK

ADULT
ADULT
ADULT
ADULT
TEEN
TEEN
TEEN
TEEN
CHILD
CHILD
CHILD
CHILD
IN PANT
IN PANT

Grs/Cow/Neat (CMEAT)
Grs/Cow/Milk (CHILK)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Inhalation (INHL)
Grs/Cow/Milk (CMILK)

Page 59 of 79



328
ANALYSIS NO. BYR16—012 REVSON 0 PAGE 610 of 800

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID
Period Start Date.
Period End Date
Period Duration (mm)
Coefficient Type....:
Unit

All Gas Release Types
01/01/2015 00:00
01/01/2016 00:00
5. 256E±05
Historical

1

== MAXIMUM NG DOSE FOR PERIOD ========—=—==

Receptor
Distance (meters)
Compass Point
Major Contributors..,...:
Nuclide Percentage

AR-41 153E-01
KR—85M 9,64E—06
KR-88 9,97E+01
XE—133M 2.02E—05
XE-133 9.75E-02
XE--135 1.14E-03

T.Spec Beta

Receptor
Distance (meters)
Compass Point,........,,:
Major Contributors
Nuclide Percentage

2. 75E-01
7. 89E-05
9. 82E+01

AR-41
KR-85M
KR— 88

Composite Crit. Receptor - NC
800
SSE
0.0 % or greater to total

Composite Crit. Receptor — NC
800
5SF
0.0 1 or greater to total

Limit
Type

Admin

Dose Type

Gamma

Admin Beta

T.Spec Gamma

Dose Limit
(mrad) Period

1,76E-02 31—day
Quarter
Annual

8.48E—04 31—day
Quarter
Annual

1.76E-02 31-day
Quarter
Annual

Limit
(mrad)

1. 50E-01
3. 75E±00
7 . 50E±00

3.OOE-01
7. 50E+00
1. 50E+01

2. OCE-Ol
5. OOE+00
1. OOE+01

4 . ODE—Cl
1. OOE+01
2. OOE+01

Percent
of Limit

1. 18E+01
4.70E—01
2 . 35E-01

2. 83E—01
1. 13E-02
5. 65E—03

8 . 82E+D0
3, 53E—Oi
1. 76E-01

2.l2E—01
8 .48E—C3
4. 24E—03

8.48E—04 31—day
Quarter
Annual
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ANALYSS NO. BYR16012 REVS0N 0
329

PAGE 620 of 800

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID
Period Start Date
Period End Date
Period Duration (mm)
Coefficient Type
Unit

All Gas Release Types
01/01/2015 00:00
01/01/2016 00:00
5. 256E+05
Historical

Major Contributors ....: 0.0 1 or greater to total
Nuclide Percentage

XE— 13 3M
XE-133
XE-135

4 . 68E—04
1. 48E+00
7. 47E—03
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ANALYSS NO. BYR1S.012

Release ID
Period Start Date.,,
Period End Date
Period Duration (mm)
Coefficient Type..
Unit

MAXIMUM I&P
Limit Organ
Type Type

Admin Any Organ

T.Spec Any Organ

Receptor
Distance (meters)
Compass Point
Critical Pathway.
Maj or Contributors.
Nuclide

H-3
C-14
CR-51
1-131

Limit
Period

31-day
Quarter
Annual

CHILD BONE 3.76E-01 31-day
Quarter
Annual

Composite Crit. Receptor - IP
800
SSE
Vegetation (VEG)
0.0 % or greater to total

REVSON 0 PAGE 640 of 800

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor

- Limited Analysis)

All Gas Release Types
01/01/2015 00:00
01/01/2016 00:00
5.256E+05
Historical

:2

DOSE FOR PERIOD
Age
Group

CHILD

Organ

BONE

Dose
(mrem)

3. 76E-01

Limit
(mrem)

2. 25E-0l
5. 63E+00
1. 13E+01

3. OOE-01
7 . 50E+00

Percent
of Limit

1. 67E+02
6. 68E+00
3. 34E+00

1. 25E+02
5. OlE+00

l.50E+01 2.51E+00

Percentage

0. OOE+00
1 . OOE+02
1. 50E-07
2. 1OE-04
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ANALYSIS NO. BYR16012 REVISION 0 PAGE 650 of 800

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID All Gas Release Types
Period Start Date,, . , : 01/01/2015 00:00
Period End Date..,,,,: 01/01/2016 00:00
Period Duration (mm; 5.256E+05
Coefficient Type Historical
Unit,.......,: 2

PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)
Liver Thyroid Kidney Lung GI-Lli Skin

Age/Path Bone TB

ADULT
TEEN
CHILD
INFANT

I, 06E-01
1. 60E-01
3. 76E-01
2. 14E-01

2 , 31E—02
3, 42E—02
7 82E-02
4. 70E—02

AGPD 9.69E—09 9.69E—09 9.69E—09 9.69E—09 9.69E—09 9.69E—09 0.OOE+00 9.69E—09
AINEL 120E-03 7.69E-04 7.70E-04 7,69E—04 7.69E-04 7.69E-04 0.DOE+00 7,69E-04
AVEG 5,90E—02 1.28E-02 1.28E-02 l.28E—02 128E-02 1.28E-02 000E+00 1.28E-02
ACMEAT 2.19E—02 4.52E-03 4.52E-03 4.52E-03 4.52E-03 4.52E-03 0,00E+00 4.52E-03
ACMILK 2.39E-02 5.11E-03 5.18E-03 5,11E-03 5.llE-03 5.llE-D3 0,00E+00 5,11E-03
TGPD 9.69E—09 9.69E—09 9.69E—09 9,69E—09 9.69E—09 9.69E—09 0.OOE±00 9,69E—09

• TINHL 1,71E-03 8,70E-04 8.71E-04 8,70E-04 8,70E-04 8.70E-04 0.OOE+00 8.70E-04
TVEG 9,54E-02 2,03E-02 2.03E-02 2.03E-02 203E-02 2.03E-02 0.OOE+00 2.03E-02
TCMEAT 1,85E-02 3.78E-03 3,78E-03 3.78E—03 3.78E—03 3.78E-03 0.OOE+00 3.78E-03
TCMILK 4.41E-02 9.24E-03 9,36E-03 9.24E-03 9.24E-03 9.24E-03 0.OOE+00 9.24E-03
CGPD 9.69E—09 9.69E—09 9.69E—09 9.69E—09 9.69E—09 9.69E—09 0.OOE±00 9.69E—09
CINHL 2.36E—03 9.28E—04 9.29E—04 9.28E—04 9,28E—04 9,28E—04 0.OOE+00 9.28E—04
CVEG 2.30E-01 4,78E-02 4,79E-02 4.78E-02 4,78E-02 4,78E-02 0,00E+00 4.78E-02
CCMEAT 3.48E-02 707E—03 7,08E-03 7.07E—03 7.07E—03 7.07E-03 000E+00 7,07E-03
CCMILK 1.09E-01 2.23E-02 2.26E-02 2,23E-02 2.23E-02 2.23E-02 0.OOE+00 2.23E-02
1GPD 9.69E—09 9.69E—09 9.69E—09 9.69E—09 9.69E—09 9.69E.—09 0.DOE+00 9.69E—09
IINHL l,74E—03 6.28E—04 6.29E—04 628E—04 628E—04 6,28E—04 0.OOE+00 6.28E—04
ICMILK 212E—01 4.64E—02 4,69E—02 4.64E—02 4.64E—02 4.64E—02 0,00E+00 4,64E—02

TOTALS

2.31E—02 0.OOE÷00 2.31E—02
3.42E-02 0.OOE+00 3,42E-02
782E—02 0.OOE+00 7.82E-02
4.70E—02 0.OOE+00 4.70E—02

=== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

AGPD ADULT Ground Plane Deposition (GPO)
AINHL ADULT Inhalation (INHL)
AVEG ADULT Vegetation (VEG)
ACHEAT ADULT Grs/Cow/Meat (CMEAT)
ACMILK ADULT Grs/Cow/Milk (CMILK)
TGPD TEEN Ground Plane Deposition (GPO)
TINHL TEEN Inhalation (INHL)
TVEG TEEN Vegetation (VEG)
TCMEAT TEEN Grs/Cow/Meat (CMEAT)
TCMILK TEEN Grs/Cow/Milk (CMILK)
CGPD CHILD Ground Plane Deposition (GPO)
CINHL CHILD Inhalation (INHL)

2 . 32E—02
3. 43E—02
7. 84E-02
4. 75E—02

2, 31E—02
3. 42E-02
7. 82E-02
4. 70E-02

2. 31E—02
3. 42E-02
7 . 82E-02
4. 70E—02
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GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID All Gas Release Types
Period Start Date 01/01/2015 00:00
Period End Date 01/01/2016 00:00
Period Duration (mm) : 5256E+Q5
Coefficient Type Historical
Unit : 2

AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

CVEG CHILD Vegetation (VEG)
CCMEAT CHILD Grs/Cow/Meat (CMEAT)
CCMILK CHILD Grs/Cow/p4jlk (CMILK)
IGPD INFANT Ground Plane Deposition (GPD)
IINHL INFANT Inhalation (INHL)
ICMILK INFANT Grs/Cow/Milk (CMILK)
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GASEOUS RELEASE AND DOSE SUMMARY REPORT BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID
Period Start Date,
Period End Date
Period Duration (mm
Coefficient Type.
Unit

Limit
Type Dose Type

Admin Gamma

All Gas Release Types
01/01/2015 00:00
01/01/2016 00:00
5.2565+05
Historical

Dose
(mrad)

1. 49E-05

Limit
(mrad)

1 . 5 OS-Ol
3. 75E+00
7 . 50E--00

3. 005-01
7,505+00
1. 50E+Ol

2. 005-01
Quarter 5.OOE+00
Annual l.OOE+01

Percent
of Limit

9. 91E-03
3.96E-04
1. 985—04

2 . 20E-03
8. 78E—05
4.39E-05

7 .43E-03
2,975—04
1.495—04

Receptor
Distance (meters)
Compass Point.,.......,.:
Major Contributors
Nuclide Percentage

AR-41 4.40E+Ol
KR—85M 1.l4E—02
XE—133M 2.40E—02
XE-l33 5.49E+Ol
XE-135 1.065+00

T.Spec Beta

Receptor
Distance (meters)
Compass Point
Major Contributors.,....:
Nuclide Percentage

AR-41 8,61E+00
KR—85M 1.025—02
XE—133M 6.03E—02
XE-l33 9.06E+Ol

Composite Crit. Receptor — NO
800
555
0.0 % or greater to total

Composite Crit. Receptor
800
SSE
0,0 % or greater to total

HG

== MAXIMUM NO DOSE FOR PERIOD

Admin Beta

T.Spec Gamma

Limit
Period

31-day
Quarter
Annual

31-day
Quarter
Annul

1.49E-05 31-day

6. 59E—06

6.59E-06 31-day 4.005-01 1.65E-03
Quarter 1.005+01 6.59E-05
Annual 2,00E+01 3.295-05
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GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID
Period Start Date..
Period End Date
Period Duration (mm)
Coefficient Type
Unit 2

All Gas Release Types
01/01/2015 00:00
01/01/2016 00:00
5. 256E+05
Historical

Major Contributors 0.0 1 or greater to total
Nuclide Percentage

XE—l35 7.54E—01
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Release ID
Period Start Date...:
Period End Date
Period Duration (mins)
Unit .,...: I

All Liquid Releases
01/01/2015 00:00
01/01/2016 00:00
5. 256E+05

== MULTIPLE RELEASE POINT MESSAGE
Undiluted and Diluted Plowrate(s) and Concentration(s) cannot be combined.

RELEASE DATA ===================Total Release Duration (minutes) 5.435E+05
Total Undiluted Volume Released (gallons) NA
Average Undiluted Flowrate (gpm) NA

Total Dilution Volume (gallons) ........ NA
Average Dilution FLowrate NA

NUCLI
Nuclide

CO—57
SB—122
SB—124
SB—125
TE-l23M
CR- 51
MN— 54
FE-59
CO-58
CO-60
ZR— 95
NB-95
TE-l32
1-132
1-133

Gamma

XE- 133

D&EG

DE DATA
uCi

1. 40E+Ol
5. 08E+00
2. 69E+01
7.l2E+01
2 0 55+01
1. 92E+02
3. 94E+00
4.475+00
2.76E+03
1. 09E+03
5, 34E+00
1. 425+01
1. 32E+0l
1. 95E+01
1. 93E+00

4. 24E+03

2.54 E+02

2 54E+02

5—3

Beta

Total

1. 66E+09

1. 66E+09

1. 66E+09

ANALYSES NO. BYR16-012 REVSON 0
LIQUID RELEASE AND DOSE SUMMARY REPORT

(PERIOD BASIS - BY UNIT)

PAGE 690 of 800
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LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID All Liquid Releases
Period Start Date.....: 01/01/2015 00:00
Period. End Date : 01/01/2016 00:00
Period Duration (mins) : 5.256E+05
Unit.,,.: 1
Receptor

_: Liquid Receptor

PERMIT ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)

Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

APWtr 6.08E-08 l.95E-02 l,95E-02 1.95E-02 l.95E-02 l.95E-02 0.OOE+00 1,95E-02
AFWFSp l.21E—05 5.03E—02 5.02E—02 5.02E—02 501E—02 5.93E—02 0.OOE+00 5.05E—02
TPWtr 587E-08 L37E-02 l.37E-02 l.37E-02 l.37E-02 1.37E—02 0.OOE+00 1.37E-02
TFWFSp l,27E-05 3,87E—02 3,85E-02 386E-02 3,85E-02 4.49E-02 0.OOE+00 3.89E-02
CPWtr 1.69E—07 263E—02 2,63E—02 2,63E—02 2,63E—02 264E—02 0.OOE±00 264E—02
CFWFSp 1.57E-05 3.20E-02 3l9E-02 3l9E-02 3,19E-02 3,4lE-02 0.OOE+00 3.23E-02
IPWtr 2.02E-07 2.59E-02 2.59E-02 2.59E-02 259E-02 2,59E-02 0,00E+00 2.59E-02

TOTALS --

ADULT 1,22E—05 6.98E—02 6.96E—02 6.97E—02 6.96E—02 7.88E—02 0.OOE±00 7.OOE—02
TEEN 1.27E-05 5.24E-02 5.22E-02 5.23E-02 5.22E-02 5.86E-02 000E+00 5.26E-02
CHILD 1,58E—05 5.84E—02 5.83E—02 583E—02 5.82E—02 6.05E—02 0.OOE+00 5.86E—02
INFANT 2,02E-07 2.59E-02 259E-02 2.59E-02 2.59E-02 2.59E-02 0.OOE+00 2.59E-02

== AGE GROUP / PATHWAY DESCRI PTIONS
Abbreviation Age Group Pathway

APWtr ADULT Potable Water (PWtr)
AFWFSp ADULT Fresh Water Fish - Sport (PEEP)
TPWtr TEEN Potable Water (PWtr)
TEWFSp TEEN Fresh Water Fish — Sport (FFSP)
CPWtr CHILD Potable Water (PWtr)
CFWFSp CHILD Fresh Water Fish - Sport (FFSP)
IPWtr INFANT Potable Water (PWtr)
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LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID All Liquid Releases
Period Start Date 01/01/2015 00:00
Period End Date : 01/01/2016 00:00
Period Duration (reins) : 5256E+05
Unit 1
Receptor Liquid Recepror

== PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrern)
Agegroup Bone Liver Thyroid Kidney Lung GI—Lli Skin TB

ADULT
51—3 0.OOE+00 696E—02 696E—02 6.96E—02 6.96E—02 696E—02 D00E-i-00 696E—02
CR-SI 000E±00 000E+00 407E-08 L5OE-08 904E-08 L71E-05 000E+00 682E-08MN-54 000E+00 480E-06 0.005+00 1.435-06 000E+00 1.47E-05 0.OOE+00 9.165-07
FE-59 1.305-06 3.055-06 0.005+00 0.005+00 8.525-07 1.02E—05 0.005+00 1.175-06
CO-58 0.005+00 6.905-05 0.00E+00 0.005+00 0.005+00 1.405-03 0.OOE+00 1.55E-04
CO-60 0.OOE+00 7.83E-05 0.005+00 0,005÷00 0.005+00 1.475-03 0,005+00 1.735-04
ZR-95 3.95E-10 1.27E-10 0.005+00 1,995-10 0.OOE+00 4.01E-07 0.005+00 8.575-11NB—95 1.77E—06 9.845—07 0.OOE+00 9.735—07 0.005÷00 5.975—03 0.OOE+00 5.295—07
SB-124 6.775-08 1.28E-09 1.655-10 0.005+00 5.28E-08 1.935-06 0.005+00 2.69E-08
SB-125 1.155-07 1.285-09 1.175-10 0.00E+00 8.855-08 1.265-06 0.005+00 2.735-08TE—132 8.88E—06 5.755—06 6.355—06 5.53E—05 0.005÷00 2.725—04 0.005+00 5.395—06
1-132 4.055-08 1,085-07 3.795-06 1.725-07 0.OOE+00 2.035-08 0.OOE+00 3.795-08
1-133 2.80E-08 4.885-08 7.17E-06 8.51E-08 0.OOE+00 4.385-08 0.005+00 1.495-08

TEEN
51-3 0,005+00 5.225-02 5.22E-02 5.225-02 5.22E-02 5.225-02 0.005+00 5.225-02CR-51 0.005+00 0.005+00 3.905-08 1.545-08 1.005-07 1.18E-05 0.OOE±00 7.025-08MN-54 0.005+00 4.725-06 0.005÷00 1.415-06 0.OQE±00 9.695-06 0.OOE±00 9.37E-0755-59 1.345-06 3.125-06 0.005+00 0.005+00 9.835-07 7.385-06 0.005+00 1.205-06CO-58 0.005+00 6.86E-05 0.005+00 0.005+00 0.005+00 9.45E-04 0.005+00 1.588-04CO-60 0.OOE+00 7.835-05 0.005+00 0.005+00 0.005+00 1.025-03 0.005+00 1.765-04
ZR—95 4.045—10 1.28E—10 0.00E+00 1.875—10 0.005÷00 2.945—07 0.005+00 8.775—11
NB-95 1.785-06 9.885-07 0.005+00 9,58E-07 0.OOE+00 4.235-03 0.OOE+00 5,445-07SB-124 6.98E-08 1,295-09 3.835-07 0.OQE+00 6.1OE-08 1.415-06 0.005±00 9.335-09551—125 1.18E—07 1.305—09 1.135—10 0.005+00 1.045—07 9.235—07 0.005+00 2.77E—08
TE-132 9.375-06 5.93E-06 6.26E-06 5.69E-05 0.005+00 1.885-04 0.OOE+00 5.59E-061-132 4.235-08 1.115-07 3.73E-06 l.74E-07 0.005±00 4.825-08 0.005+00 3.97E-081-133 3.02E-08 5.12E-08 7.155-06 8.985-08 0.005+00 3.875-08 0.005+00 1.565-08

CHILD
51—3 0.005+00 5.825—02 5.825—02 5.825—02 5.82E—02 5,825—02 0.005+00 5.82E—02
CR-51 0.005+00 0.OOE+00 4,175-08 1,14E-08 7.615-08 3.98E-06 0.005+00 7.50E-08MN-54 0.005+00 3.705-06 0.005+00 1.04E-06 0.005+00 3.105-06 0.005+00 9.855-07PE-59 1.63E-06 2.635-06 0.005+00 0.005+00 7.635-07 2.74E-06 0.005+00 1.315-06CO-58 0.005+00 5.525-05 0.005+00 0.OOE+00 0.005+00 3.225-04 0,00E+00 1.695-04CO-60 0.OOE+00 6.41E-05 0.OOE÷00 0.OOE+00 0.005+00 3.555-04 0,005±00 1.89E-04ZR-95 5.48E-10 1.20E-10 0.005+00 1.72E-10 0.OOE+00 1.26E-07 0.005+00 1.075-10NB-95 2.1CE-06 8.19E-07 0.005+00 7.695-07 0.OOE+00 1.51E-03 0.005+00 5.85E-07SB-124 1.14E-07 1.475-09 2,52E-10 0.005+00 6.32E-08 7.135-07 0.OOE+00 3.99E-08
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LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID All Liquid Releases
Period Start Date.,,. : 01/01/2015 00:00
Period End Date .,,..: 01/01/2016 00:00
Period Duration (mins) : 5,256E+05

== PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem)
Acregroup Bone Liver Thyroid Kidney Lung GI—Lli Skin TB

SB-125 1.95E-07 1.50E-09 1.80E-10 0.OOE+00 LOBE-07 4.65E-07 0,00E+00 4.075-08
TE-132 1.17E-05 5.185-06 7.55E-06 4.81E-05 0.005+00 5.22E-05 0.005+00 6.26E-06
I—132 5.37E—08 9.87E—08 4.58E—06 1.51E—07 0.OOE+00 1.16E—07 0.OOE±00 4.54E—08
1-133 3.94E-08 4.87E-08 9,05E-06 8,11E-08 0,00E+00 1.965-08 0.OOE+00 1.845-08

INFANT
H-S 0.OOE+00 2.59E-02 2.59E-02 2.595-02 2.59E-02 2.59E-02 000E+00 2,59E-02
CR-51 0.005+00 0.OOE+Q0 1.855-10 4.04E-11 3,60E-10 8.265-09 0.OOE+00 2.83E-10
MN—54 0,00E+00 8.21E—09 C.OOE+00 1.82E—09 0,005÷00 3,025—09 0.00E-00 1.86E—09
FE-59 1,44E-Q8 2.525-08 0.OOE+00 0,00E+00 7,44E—09 1,205-08 0.OOE+00 9.92E-09
00-58 0.OOE+00 1.04E-06 0.005+00 0.005+00 0.OOE+00 2.595-06 0.OOE+00 2.60E-06
00—60 0.OOE+00 1.23E—06 0.005+00 0.OOE±00 0.OOE+00 2.93E—06 0.005+00 2,91E—06
ZR-95 1.15E-10 2.81E-11 0.OOE+00 3.035-11 0.OOE+00 1.40E-08 0.OOE+00 1.995-11
NB—95 6.265—11 2.585—11 0.OOE+00 1.85E—11 0.005+00 2.18E—08 0.OOE+00 1.495—11
SB—124 6,04E—08 8,92E—10 1.605—10 0.005+00 3.78E—08 1,87E—07 0.005±00 1.875—08
SB-125 9.19E-08 8.895-10 1.15E-10 0.OOE+00 5.32E-08 1.23E-07 0.005+00 1.89E-08
TE—132 2.885—08 l.43E—08 2.1OE—08 8.91E—08 0.OOE+00 5.27E—08 0.OOE+00 1.33E—08
1—132 3.395—09 6.88E—09 3.22E—07 7.68E—09 0.OOE+00 5.57E—09 0.OOE+00 2.455—09
1-133 2.53E-09 3,685-09 6.69E-07 4.33E-09 0.005+00 6.23E-10 0,00E+00 1.08E-09
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340

PAGE 730 of 800

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID All Liquid Releases
Period Start Date. 01/01/2015 00:00
Period End Date. 01/01/2016 00:00
Period Duration (mins) : 5256E+05
Unit 1
Receptor Liquid Receptor

Critical Pathway
Maj or Contributors
Nuclide Percentage

== MAXIMUM DOSE FOR PERIOD
Limit Organ Age Dose Limit Limit Percent
Type Type Group Organ (mrem) Period (mrem) of Limit

Admin Any Organ ADULT GILLI 7.88E-02 31-day L50E-01 525E±01
Quarter 375E+00 2405+00
Annual 7$OE+00 1.05E+00

Admin Tot Body ADULT TBODY 740E-02 31-day 440E-02 L55E+02
Quarter 1.13E+00 6.22E÷00
Annual 2.25E+00 34lE+00

T$pec Any Organ ADULT GILLI LBBE-02 31—day 2$OE-01 344E+01
Quarter 5405+00 L58E+00
Annual l.OOE+01 7485-01

Critical Pathway Fresh Water Fish — Sport (FFSP)
Major Contributors 0$ % or greater to total
Nuclide Percentage

SB—125 1.60E—03
SB—l24 245E—03
H—3 8445+01
CR—51 2485-02
MN—54 L87E—02
FE—59 1,29E—02
CO—58 4775+00
CO-60 487E+00
ZR—95 5$9E—04
NB—95 458E+00
TE—132 3.45E—01
1-132 2.58E-05
1—133 556E—05

T.Spec Tot Body ADULT 6.OOE-02 L17E+02
L5OE+00 4.66E+00
300E÷0C 2435+00

TBODY 7$OE-02 31-day
Quarter
Annual

Fresh Water Fish — Sport (FFSP)
0$ % or greater to total
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SB—125
SB—124
H-3
CR-51
MN-54
P5-59
CO- 58
CO-60
ZR—95
NB-95
TE-132
1—132
1—133

3. 905-05
3. 845—OS
9. 955+01
9,745-05
1. 31E—03
1 - 67E-03
2. 215—01
2. 475—01
1 - 225-07
756E—04
7 71E-O3
5.415-05
2 13E-05

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID All Liquid Releases
Period Start Date 01/01/2015 00:00
Period End Date ..: 01/01/2016 00:00
Period Duration (mine) : 5.2565+05

Major Contributors .....: 0,0 % or greater to total
Nuclide Percentage
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343
ANALYSIS NO. BYR16012 REVISION 0 PAGE 760 of 800

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS BY UNIT)

Release ID All Liquid Releases
Period Start Date.... 01/01/2015 00:00
Period End Date : 01/01/2016 00:00
Period Duration (mins) : 5.256E+05
Unit 2
Receptor Liquid Receptor

== PERMIT ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)
Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

APWtr 608E—08 L95E—02 195E—02 L95E—02 195E—02 L95E—02 0.OOE+00 li95E—02
AFWFSp l.2lE-05 503E-02 5.02E-02 502E-02 50lE-02 593E-02 000E+00 505E-02
TPWtr 5.87E-08 1.37E-02 li37E-02 L37E-02 L37E-02 L37E-02 000E+00 li37E-02
TFWFSp L27E—05 387E—02 3.85E—02 386E—02 3.85E—02 4.49E—02 0.OOE±00 389E—02
CPWtr L69E-07 263E-02 263E-02 263E-02 263E-02 264E-02 000E+D0 264E-02
CFWFSp li57E-05 320E-02 3.19E-02 3l9E-02 3.l9E-02 34lE-02 0.OOE+00 3.23E-02
IPWtr 202E—07 2.59E—02 259E—02 2.59E—02 259E—02 259E—02 000EH-0C 2.59E—02

TOTALS
ADULT li22E—05 698E—02 696E—02 697E—02 696E—02 788E—02 000E+00 7.00E—02
TEEN L27E-05 524E-02 522E-02 523E-02 522E-02 586E-02 000E+00 5.26E-02
CHILD 1.58E—05 584E—02 583E—02 583E—02 5.82E—02 605E—02 000E+00 586E—C2
INFANT 2.C2E-07 259E-02 259E-02 2.59E-02 259E-02 259E-02 C0CE+00 259E-02

AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

APWtr ADULT Potable Water (PWtr)
AFWFSp ADULT Fresh Water Fish — Sport (FFSP)
TPWtr TEEN Potable Water (PWtr)
TFWFSp TEEN Fresh Water Fish - Sport (FFSP)
CPWtr CHILD Potable Water (PWtr)
CFWFSp CHILD Fresh Water Fish - Sport (FFSP)
IPWtr INFANT Potable Water (PWtr)
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344
ANALYSS NO. BYRI6-012 REVISON 0 PAGE 770 of 800

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID : All Liquid Releases
Period Start Date : 01/01/2015 00:00
Period End Date : 01/01/2016 00:00
Period Duration (mins) : 5256E+05
Unit 2
Receptor Liquid Receptor

PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem)
Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

ADULT
1-1—3 000E+00 6.96E—02 696E—02 696E—02 6.96E—02 6.96E—02 QQQE+00 696E—02CR-51 0.ODE+00 000E÷00 407E-0B L5OE-08 9O4E-08 l.71E-05 0C0E+00 682E-0B
MN-54 0.OOE+00 480E-06 000E+00 li43E-06 000E+00 L47E-05 000E+00 916E-07FE—59 L3OE—06 305E—06 000E+00 000E+00 852E—07 1.02E—05 000E+00 L17E—06
CO-SB 000E±00 6.905-OS 0.OOE+00 0.OOE+00 0.005+00 l.40E-03 0.005+00 1.555-04
00-60 0.005+00 7,835-05 0.005+00 0.005+00 0.005±00 i.47E-03 0.OOE±00 1.735-04
ZR-95 3.955-10 1.275-10 0,005+00 1.995-10 0.005+00 4.015-07 0.005+00 8.575-11
NB-95 1.775-06 9.845-07 0,005+00 9.735-07 0.005+00 5.97E-03 0.005±00 5.295-07
SB-124 6.775-08 1.285-09 1.655-10 0.005±00 5.285-08 11935-06 0.005+00 2.695-08SB-125 1.15E-07 1.285-09 1.175-10 0.005+00 8.855-08 1.265-06 0.005+00 2.735-08
TE-132 8.885-06 S.75E-06 6.35E-06 5.535-05 0.OOE+00 2.72E-04 0.005+00 5.395-061-132 4.055-08 1.085-07 3.795-06 1.725-07 0.005+00 2.035-08 0.005+00 3.795-08
1-133 2.BOE-08 4.885-08 7.175-06 8.515-08 0.005+00 4.385-08 0.005+00 1.495-08

TEEN
5-3 0,005+00 5.225-02 5.225-02 5.225-02 5.225-02 5.225-02 0.005+00 5.225-02CR—Si 0.005+00 0.005±00 3.905—08 1,545—08 1.005—07 1.185—05 0.005+00 7.025—08MN-54 0.005±00 4.725-06 0.OOE+D0 1.415-06 0.005+00 9.695-06 0.005+00 9.375-0755-59 1.345-06 3.125-06 0.005+00 0.005+00 9.835-07 7.385-06 0.005+00 1.20E-0600-58 0.005+00 6.86E-05 0.005+00 0.005+00 0.005+00 9.455-04 0.005±00 1.585-0400-60 0.005+00 7.83E-0S 0.005+00 0.005+00 0.OOE+00 1.025-03 0.005+00 1.765-04
ZR-95 4.045-10 1.285-10 0.005±00 1.875-10 0.005+00 2.945-07 0.005±00 8,775-11NB-95 1.785-06 9.88E-07 0.005+00 9.585-07 0.OOE+00 4.235-03 0.005+00 5.445-07SB-124 6.98E-08 1.295-09 3.835-07 0.005±00 6.105-08 1.415-06 0.005±00 9.335-09SB-125 1.185-07 1.305-09 i.13E-1O 0.005+00 1.045-07 9.235-07 0.005+00 2.775-08TE-132 9.375-06 5.935-06 6.265-06 5.695-OS 0.005+00 1,085-04 0.OOE+O0 5.595-06I-132 4.235-08 1.115-07 3.73E-06 1.745-07 0.005+00 4.825-08 0.005+00 3,975-08I-133 3.025-08 5.125-08 7.155-06 8.985-08 0.005+00 3.875-08 0.005±00 1.565-08

CHILD
5—3 0.005±00 5.825—02 5.825—02 5.825—02 5.825—02 5.825—02 0.005+00 5.825—02CR-51 0.005+00 0.005+00 4.175-08 1.145-08 7.615-08 3.985-06 0.005+00 7.505-08MN-54 0,005+00 3,705-06 0.005±00 1.045-06 0.005+00 3,105-06 0.005+00 9.855-07EE-59 1.635-06 2.635-06 0.005+00 0.005+00 7.635-07 2.745-06 0.005+00 1.315-0600-58 0.005+00 5.525-05 0.005+00 0.005±00 0.005±00 3.225-04 0.005+00 1.695-04CO-60 0.005+00 6.415-05 0.005+00 0.005±00 0.005+00 3.555-04 0.005+00 1.895-04ZR-95 5.485-10 1.205-10 0.OOE+00 1.725-10 0.005+00 1.265-07 0.005+00 1.075-10NB-95 2.105-06 8.195-07 0.005+00 7.695-07 0.005+00 1.515-03 0.005+00 5.855-07SB-124 1.145-07 1.475-09 2.525-10 0.005+00 6.325-08 7.135-07 0.005+00 3.995-08
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ANALYSS NO. SYR16012
345

REVISION 0 PAGE 780 of 800

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID : All Liquid Releases
Period Start Date 01/01/2015 00:00
Period End Date 01/01/2016 00:00
Period Duration (mins) : 5.256E+05

== PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (rnreni)
Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

SB-125 L95E-07 L5OE-09 L8OE-l0 000E+00 LO8E-07 465E-07 000E+00 4.07E-08
TE-132 L17E-05 5l8E-06 755E-06 4.81E-05 O.OOE+O0 5.22E-05 000E+00 626E-06
1—132 537E—08 987E—08 458E—06 1.51E—07 000E+00 1.16E—07 000E±00 4.54E—08
1-133 394E-08 487E-08 905E-06 8l1E-08 000E+00 1.96E-08 000E+00 L84E-08

INFANT
H-3 000E+00 259E-Q2 259E-02 259E-02 259E-02 259E-02 000E+00 259E-02
CR—51 000E+00 0.OOE+00 L85E-10 404E-11 3.60E-l0 8.26E-09 000E+00 283E-10
MN—54 000E+00 821E—09 000E+00 L82E—09 000E+00 302E—09 000E+00 li86E—09
FE-59 L44E-08 252E-08 000E+00 000E+00 744E-09 L20E-08 000E+00 992E-09
CO-58 000E+00 LO4E-06 000E±00 000E±00 000E+00 259E-06 000E+00 26DE-06
CO—60 0.OOE+00 1.235—06 0.OOE+00 000E+00 C00E±00 293E—O6 0.OOE+00 291E—06
ZR-95 L15E-lO 2.81E-11 0.OOE+00 3.03E-11 000E+00 1.40E-08 0.OOE+00 1.99E-11
NB—95 626E—1I 2.58E—11 000E±00 li85E—ll 000E±00 2185—08 0.OOE+00 1.495—11
SB—124 6145—08 892E—10 1.60E—10 0.OOE+00 318E—08 117E—07 0.OOE+00 1.87E—08
SB-125 9.19E-08 8.89E-10 l.15E-lO 0.OOE+00 5.32E-08 L23E-07 0.OOE+O0 189E-08
TE—132 2.885—08 1.435—08 2.1OE—08 8.91E—08 0.OOE+00 527E—0B 0.OOE-10 1.335—08
1—132 3.39E—09 6.88E—09 3.22E—07 7.68E—09 0.OOE±00 557E—09 0.OOE+00 2.45E—09
1-133 2135-09 318E-09 6.69E-07 4.33E-09 0.OOE+00 6.23E-10 0.OOE+00 1.08E-09
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ANALYSIS NO. BYR16012 REVISION 0
346

PAGE 790 of 800

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID All Liquid
Period Star: Date ....: 01/01/2015
Period End Date 01/01/2016
Period Duration (mins) : 5256E+05
Unit : 2
Receptor Liquid Receptor

Critical
Major Con
Nuclide

Pathway
tributors

Percentage

Fresh Water Fish Sport (PFSP)
0.0 5 or greater to total

Releases
00:00
00: 00

FOR PERIOD
Age
Group

ADULT

MAXIMUM DOSE
Limit Organ
Type Type

Admin Any Organ

Admin Tot Body

T.Spec Any Organ

Critical Pathway........
Maj or Contributors... 0.0 % or greater to total
Nuc 1 ide

SB—125
SB—l24
H-3
CR-51
MN-54
FE-59
CO-58
CO-60
ZR—95

— J _)

TE-132
1-132
1-133

Dose Limit Limit Percent
Organ (mrem) Period (mrem) of Limit

GILLI 7.88E-02 31-day 1.50E-01 5.255+01
Quarter 3.755+00 2.10E±00
Annual 7.505+00 1.055+00

ADULT TBODY 7.005-02 31-day 4.505-02 1.55E±02
Quarter L13E+00 6.22E+00
Annual 2.255÷00 3.115+00

ADULT GILLI 7.885-02 31-day 2.005-01 3.945+01
Quarter 5,005+00 1.58E+00
Annual 1.005+01 7,885-01

Fresh Water Fish - Sport (FFSP)

ADULT TBODY 7.005-02 31-day 6.005-02 L17E-i-02
Quarter 1.50E+00 4.665+00
Annual 3.OOE±00 2.335+00

Percentage

1 . 60E-03
2. 45E—03
8. 84E+01
2.18E—02
1.875—02
1.295—02
I. 77E+00
1. 875+00
5. 09E—04
7. 58E±00
3. 455-01
2. 58E—05
5. 56E-05

T.Spec Tot Body
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ANALYSS NO, 8YR16012
347

REVSON 0 PAGE 800 of 800

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID All Liquid Releases
Period Start Date 01/01/2015 00:00
Period End Date : 01/01/2016 00:00
Period Duration (mins) : 5256E+05

Major Contributors 0.0 1 or greater to total
Nuclide Percentage

SB-125 3.905-05
SB—124 3.84E—05
H-B 9.95E+01
CR—51 9.74E—05
MN—54 l,31E—03
PE-59 L67E-03
CO-58 2,2lE-01
CO-60 2.47E-01
ZR—95 1.22E—07
NB—95 7.56E—04
TE-132 7.71E-03
1-132 5.41E-05
1—133 2.13E—05
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ANALYSIS NO. BYR16O12 REVISION 0 PAGE 1P of 8P

ATTACHMENT P

RETDAS COMPUTER PROGRAM Ui GASEOUS ANNUAL (FILTERED)
DOSE REPORT

BYRON STATION UNIT I
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350
ANALYSIS NO. BYR16O12

RETDAS v364 <BYR>
REVSON 0 PAGE 3P of 8P

VS SI

GASEOUS RELEASE AND DOSE SUMMARY REPORT BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID 1 All Gas Release Types
Period Start Date....: 01/01/2017 00:00
Period End Date 01/01/2018 00:00
Period Duration (mm): 5256E+O5
Coefficient Type Historical
Unit 1

NUCLIDE DATA

Total 3. 8lE+09 L74E-06 l.O1E+Ol

Verified By: Date:

___________

Average EC
Nuclide uCi uCi/cc Ratio

CS—134 470E+03 2155-12 LO7E—02
CS-137 7195+03 356E-12 L78E—02

P>=8 4.25E+04 L94E-ll L12E-Ol

BC

2 COB-b
2 0 CE-bC

Date/Time: 08/11/2016 08:44 retdaslD: Retdas Page - 2



Release ID
Period Start Date...

Period End Date
Period Duration (mm)
Coefficient Type
Unit

.....,

1 All Gas

01/01/2017

01 / 01/2018
5. 256+

Historical

REVISION 0
351

PAGE4p0fp
V55 I

(mrem) Period

6,64E+OQ 31-day

Quarter

Annual

6.645+OQ Ol-day

Quarter

Annual

Limit Percent
(mrem) of Limit

2.25E-Ql 2.955+03

5.635+00 l,18E+02

1.135+01

3.OOE-Q1 2,215+03

885E+0j

1.50E+Q1 443E÷Ol

Date/Time: 08/11/2016 08:44

ANALYSIS NO. BYR16O12
RETDAS v3.6.4 <BYR>

GASEOUS RELEASE AND DOSE SUMMARY REPORT
- BY UNIT

(Composite Critical Receptor
- Limited Analysis)

Release Types
00:00

00:00

FOR PERIOD

Ace Dose Limit

MAXIMUM i&P DOSE
Limit Organ
Type Type Group Organ

Admin Any Organ INFANT IHYROID

T.Spec Any Organ INFANT THYROID

Receptor
, Composite

Distance (meters) 0.0
Compass Point

- 0.0
Critical Pathway

Major Contributors

Nuclide Percentage

0-14 l.19E+Q0
MN-54 l.175-Q2
FE-59

CO-58 l.09E-02
00-60 2.81E-Q1
SR-89 1.325-08

SR-90

1-131 9.66E+Qi
1-133

CS-134 5.865-02
CS-137 2.46E-Q1

Crit, Receptor
- IS

5 Grs/Cow/Milk (CMILK)
0.0 5 or greater to total

retdaj: Retdas Page
- 3



352
ANALYSIS NO. BYRI6-012

RETDAS v3,6.4 <BYR>
REVISION 0 PAGE 5P of 8P

VS SI

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID : 1 All Gas Release Types
Period Start Date....: 01/01/2017 00:00
Period End Date 01/01/2018 00:00
Period Duration (mm) : 5.256E+05
Coefficient Type : Historical
Unit 1

PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (m.rem)

== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

Age/Path Bone Liver Thyroid Kidney Lung Cl-Lu Skin TB

AGPD 4.06E-02 4.06E-02 4.065-02 4.06E-02 4.06E-02 406E-02 0.OOE+00 4.06E-02AINEL 2.20E-03 1.08E-02 2.14E-02 1.07E-02 1.16E-02 li075-02 000E+00 1.07E-02AVEG 1.l7E-01 542E-02 2.735-Cl 4.48E-02 4.03E-02 4.41E-02 000E+00 502E-02ACMEAT 3.93E-02 b25E-02 4C8E-02 l.1OE-02 1.05E-02 1.26E-02 0.DOE+00 l.20E-02ACMILK 5.36E-02 3.415-02 8.665-01 2.46E-02 1.63E-02 1.605-02 0.COE±00 2.835-02TGPD 4.065-02 4,065-02 4.06E-02 4.06E-02 4.06E-02 4.06E-02 0.005+00 4.06E—02TINHL 3.145-03 1.11E-02 2.445-02 1.1CE-02 1.23E-02 1.lOE-D2 0.00E+00 l.1OE—02TVEG 1.86E-Ol 7.745-02 2.49E-01 6.26E—02 5.705-02 5.95E-02 0.OOE+00 6.41E-02TCMEAT 3.31E—02 9.81E-03 3.O1E—02 8.635-03 8.20E-03 9.275-03 0.005+00 8.86E-03TCMILK 9.82E-02 5.76E-02 1.37E+00 4.11E-02 2.71E-02 2.53E-02 0.005+00 3.77E—02CGPD 4.06E-02 4.06E-02 4.06E-02 4.06E-02 4.06E-02 4.06E-02 0.005±00 4.06E-02CINHL 4.32E-03 1.OlE-02 2.55E-02 1.OOE-02 1.11E-02 9.92E-03 0.005+00 9.95E-03CVEG 4.46E-01 1.50E-01 4.08E-01 1.26E-01 1.175-01 1.16E-01 0.OOE+00 1.21E-01CCMEAT 6,23E-02 1.63E-02 4.74E-02 1.48E-02 1.42E-02 1.465-02 0.COE+00 1.47E-02CCMILK 2.40E-01 1.08E-01 2.725+00 7.945-02 5.59E-02 5.17E-02 0.OOE+00 6.37E-02IGPD 4.06E-02 4.06E-02 4.065-02 4.06E-02 4.06E-02 4.06E-02 0.005+00 4.06E-02IINHL 3.165-03 6.025-03 2.02E-02 5,94E-03 6.62E-03 5.86E-03 0.COE+00 5.89E-03ICMILK 4.55E-01 2.12E-01 6.585+00 1.465-01 l.08E-01 9.92E-02 0.OOE+00 1.155-01

TOTALS
ADULT 2.52E-Ol 1.52E-Ol 1.24E+00 1.325—01 1.19E--01 1.245-01 0.OOE+00 l.42E-01TEEN 3.62E-01 l.96E-01 1.715+00 l.64E-01 1.455-01 1.465-01 0.005+00 1.62E-OlCHILD 7.93E-01 3.25E-01 3.245+00 2.70E-01 2.38E-01 2.335-01 0.OOE+00 2.50E-01INFANT 4.985-01 2.595-01 6.64E+00 1.925-01 1.55E-01 1.465-01 0.005+00 1.615-01

AGPD ADULT Ground Plane Deposition (GPD)
AINHL ADULT Inhalation (INHL)
AVEG ADULT Vegetation (VEG)
ACMEAT ADULT Grs/Cow/Meat (CMEAT)
ACMILK ADULT Grs/Cow/Milk (CMILK)
TGPD TEEN Ground Plane Deposition (GPO)
TINHL TEEN Inhalation (INHL)
TVEG TEEN Vegetation (VEG)
TCMEAT TEEN Grs/Cow/Meat (CMEAT)
TCMILK TEEN Grs/Cow/Milk (CMILK)
CGPD CHILD Ground Plane Deposition (GPO)
CINHL CHILD Inhalation (INHL)

Date/Time: 08/11/2016 08:44 retdaslD: Retdas Page - 4



ANALYSS NO. BYRI6-012
RETDAS v364 <BYR>

REVISION 0
353

PAGE 6Pof8P
VS SI

Release ID
Period Start Date.
Period End Date
Period Duration (mm)
Coefficient Type
Unit

== AGE GROUP
Abbreviation

CVEG
CCMEAT
CCMILK
IGPD
IINHL
ICMILK

/ PATHWAY
Age Group

CHILD
CHILD
CHILD
IN PANT
INFANT
IN PANT

DESCRIPTIONS ===============_

Pathway

Vegetation (VEG)
Grs/Cow/Meat (ChEAT)
Grs/Cow/Mjlk (CMILK)
Ground Plane Deposition (GPD)
Inhalation (INEL)
Grs/Cow/Milk (ChILE)

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor — Limited Analysis)

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5. 256E+05
.H is tori cal

1

Date/Time: 08/11/2016 08:44 retdaslD: Retdas Page - 5



ANALYSIS NO. BYR16-012
RETDAS v3,6,4 <BYR>

REVISION 0
354

PAGE 7P of 8P
VS SI

GASEOUS RELEASE AND DOSE SUMMARY REPORT — BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID
Period Start Date.
Period End Date,.....:
Period Duration (mm)
Coefficient Type.....:
Unit

1 All Gas
01/01/2017
01/01/2018
5 .256E±05
Historical

1

Release Types
00:00
00:00

== MAXIMUM MG DOSE FOR PERIOD
Limit
Type Dose Type

Admin Gamma

Admit Beta

Receptor
Distance (meters)
Compass Point,
Major Contributors......:
Nuclide Percentage

AR-41 2.05E+01
KR-85M 5.42E—Ol
KR—85 1.065+00
KR—87 5.45E—01
KR-88 1.075+01
XE—131M 5.375—01
XE—133M 4.335—01
XE—133 6.23E+01
XE-135 2.54E+00
XE—138 8.145—01

T.Spec Beta

Receptor 4
Distance (meters)
Compass Point

Composite Crit. Receptor - NC

T.Spec Gamma

4
0.0
0.0
0.0 1 or greater to total

Dose Limit Limit Percent
(mrad) Period (mrad) of Limit

6.57E-02 31-day 1.50E-01 4,385+01
Quarter 3.75E+00 1.755±00
Annual 7.505±00 8.755—01

5.27E—02 31—day 3.005—01 1.76E±0i
Quarter 7.505+00 7.02E-01
Annual 1.505±01 3.515-01

6,575-02 31-day 2.005-01 3.28E+01
Quarter 5.COE+00 1.315+00
Annual 1.00E+01 6.575-01

Composite Crit. Receptor - NC

5.275-02 31-day 4.005—01 1.32E±01
Quarter 1.OOE+01 5.275-01
Annual 2.COE+01 2.635-01

0.0
0.0

Date/Time: 08/11/2016 08:44 retdaslD: Retdas Page - 6



355
ANALYSS NO. SYR16-012

RETDAS v3.64 <BYR>
REVSON 0 PAGE 8Pof8P

VSS1

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID..........
Period Start Date,,,
Period End Date...,..:

Nuclide

AR-41
KR-85M
KR- 85
KR- 87
KR—88
XE-131M
XE-133M
XE- 133
XE-135
XE-138

Percentage

2. 2lE+00
2. 66E-O1
3. 69E+01
2. 79E-0l
6.33E-01
1. 17E+0O
6.OOE-01
5. 68E+01
9.98E—01
1. 29E-01

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00

Period Duration (mm) : 5.256E+05
Coefficient Type Historical
Unit

Major Contributors. : 0.0 % or greater to total

Date/Time: 08/11/2016 08:44 retdaslD: Retdas Page - 7



356
ANALYSIS NO. BYR16O12 REVSON 0 PAGE IQ of 8Q

ATTACHMENT Q

RETDAS COMPUTER PROGRAM U2 GASEOUS ANNUAL (FiLTERED)
DOSE REPORT

BYRON STA11ON UNiT 2
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359
ANALYSIS NO. BYR16-012

RETDAS v3.6,4 <BYR>
REVISION 0 PAGE4Q of 8Q

VS SI

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID
Period Start Date
Period End Date
Period Duration (mm)
Coefficient Type
Unit 2

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5. 256E+05
Historical

MAXIMUM I&P DOSE FOR PERIOD

Mu cii de

H-3
C-14
MN-54
FE-59
CO-58
CO-60
SR—B 9
SR—90
1-131
1—133
CS—134
CS-l37

Percentage

3. 71E-0i
1. l9E+00
1. 17E—02
7. 83E-04
1. 09E-02
2. 81E-0l
I . 32E-08
0. OOE+00
9. 66E+Ol
1.2 6E+00
5.86E—02
2. 46E-0l

Page - 3

Limit Organ Age Dose Limit Limit PercentType Type Group Organ (mrem) Period (mrem) of Limit

Admin Any Organ INFANT THYROID 6.64E+00 31-day 2.25E-Ol 295E+03
Quarter 563E+00 ll8E±02
Annual 1.l3E+0l 590E+0l

TSpec Any Organ INFANT THYROID 664E+00 31-day 3.OOE-01 2.21E+03
Quarter 7.50E±00 8,855+01
Annual 1,50E+O1 4,43E+Ol

Receptor .: 5 Composite Crit. Receptor - IP
Distance (meters) 0.0
Compass Point : 0.0
Critical Pathway 5 Grs/Cow/Milk (CMILK)
Major Contributors 0,0 % or greater to total

Date/Time: 08/11/2016 08:42 retdaslD: Retdas



360
ANALYSIS NO. BYR16O12

RETDAS v3,6.4 <BYR>
REVISION 0 PAGE 5Q of 8Q

VS SI

GASEOUS RELEASE AND DOSS SUMMARY REPORT - BY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID 1 All Gas Release Types
Period Start Date.., 01/01/2017 00:00
Period End Date 01/01/2018 00:00
Period Duration (mm) : 5.256E+05
Coefficient Type ...: Historical
Unit 2

== PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)
Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

TOTALS

== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group

AGP D
AINHL
AVEG
ACMEAT
ACMILK
TGPD
TINHL
TVEG
TCMEAT
TCMILK
CGPD
C INHL

Ground Plane Deposition
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition
inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)

Date/Time:

AGPD 406E—02 406E—02 4.06E—02 406E—02 4,06E—02 4,06E—02 0.OOE+00 4.06E—02
AINHL 2.20E-03 l.08E-02 2.14E-02 1.07E-02 1.16E-02 1.07E-02 000E+00 1.07E—02
AVEG 1.17E—01 5.42E—02 2.73E—01 448E—02 4.03E—02 4.41E—02 000E±0O 5,Q2E—02
ACMEAT 3,93E—02 125E—02 4.08E-02 1.1OE-02 l05E-02 1.26E-02 0.OOE+00 120E-02
ACMILK 5,36E—02 3,41E—02 8.66E—Ol 2.46E—02 163E—02 160E—02 0,005+00 283E—02
TGPD 4,06E-02 406E-02 406E-02 406E-02 406E-02 406E-02 000E+00 4.06E-02
TINHL 3,14E-03 l,llE-02 244E-02 1.lOE-02 1.23E-02 1.1OE-02 0,005+00 li1OE-02
TVEG L86E—01 7.74E—02 2.49E—Cl 6.26E—02 5.70E-02 5.95E-02 000E+00 6.41E-02
TCMEAT 3.31E-02 9.81E-03 3.01E-02 8.63E-03 8.20E-03 9.27E-03 0.OOE+00 8.86E-03
TCMILK 9.82E—02 5.76E—02 1.37E±00 4.llE—02 2.71E—02 2.53E—02 0.OOE+00 3,77E—02
CGPD 4.06E—02 406E—02 4,06E—02 406E--02 406E—02 4.06E—02 000E+00 4.06E—02
CINHL 4.32E—03 l.O1E—02 2.55E-02 100E-Q2 1.llE-02 992E-03 000E+00 9.95E-03
CVEG 446E-01 L5OE-01 4.08E—01 1.26E-01 1.17E-01 1.16E-01 0.OOE+00 121E-01
CCMEAT 623E-02 1.63E-02 474E-02 L48E-02 142E-02 1.46E-02 0.OOE+00 1.47E-02
CCMILK 2,405-01 1.08E-Ol 2.72E+00 7.94E-02 559E-02 5.17E-02 :3.OOE+QQ 6.37E-02
IGPD 4.06E—02 4,06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 0.OOE+00 406E—02
IINHL 3,165-03 6.02E-03 2.02E-02 5,94E-03 662E-03 5.86E-03 0.OOE+00 5,89E-03
ICMILK 4.55E-01 2,12E-01 6.58E+00 l.46E—01 1,08E-01 9,92E-02 0.OOE+00 l.15E—01

ADULT 2.52E-01 l.52E-01 l.24E+00 l.32E-01 l.19E-01 1.24E-01 000E+00 1.42E-01
TEEN 3.62E-01 196E-01 1.7lE+00 1.64E-01 1.45E-01 1.46E-01 0.OOE+00 1.62E-Ol
CHILD 7.93E-01 3.25E-01 324E+00 270E-01 2.38E-01 233E-01 0.OOE+O0 2.50E-01
INFANT 4.98E-Ol 2.59E-01 6,64E+00 1,92E-01 L55E-01 1,46E-Ol 0,005+00 L61E-01

Pathway

ADULT
ADULT
ADULT
ADULT
ADULT
TEEN
TEEN
TEEN
TEEN
TEEN
CHILD
CHILD

(GPD)

(GPD)

08/11/2016 08:42 retdasID: Retdas Page - 4



361
ANALYSIS NO. BYR16O12 REVISON 0 PAGE 6Q of 8QRETDAS v364 <BYR>

VSSI

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor

- Limited Analysis)

Release ID 1 All Gas Release Types
Period Start Date: 01/01/2017 00:00
Period End Date 01/01/2018 00:00
Period Duration (mm) : 5256E+05
Coefficient Type Historical
Unit 2

AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

CVEG CHILD Vegetation (VEG)
CCMEAT CHILD Grs/Cow/Meat (CMEAT)
CCMILK CHILD Grs/Cow/Milk (CMILK)
IGPD INFANT Ground Plane Deposition (GPD)
IINHL INFANT Inhalation (INHL)
ICMILK INFANT Grs/Cow/Milk (CMILK)

Date/Time: 08/11/2016 08:42 retdaslD: Retdas Page - 5
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363
ANALYS8 NO. BYR16-012

RETDAS v3.6.4 <BYR>
REVSON 0 PAGE 8Q of 8Q

VS SI

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor — Limited Analysis)

Release ID
Period Start Date.
Period End Date
Period Duration (mm)
Coefficient Type
Unit

Major Contributors,.
Nuclide Percentage

AR-41 2.21E+OO
KR—85M 2.66E—0l
KR—85 3.69E+01
KR—87 2.79E—D1
KR—88 6.33E—01
XE—131M l.17E+O0
XE—133M 6.ODE—D1
XE-133 568E+O1
XE—l35 9,98E—0i
XE—138 l.29E—01

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5. 256E+05
Historical

2

0.0 % or greater to total

Date/Time: 08/11/2016 08:42 retdaslD: Retdas Page - 7
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ATTACHMENT R

GUIDANCE ON MAXIMUM UNRESTRICTED AREA BOUNDARY AND
RESTRICTED AREA BOUNDARY X/QS, RETDAS 4OCFR19O DOSE

REPORTS AND UQUD RELEASE DOSE CALCULAIIONS

BYRON STATON UNIIT 1 AND UNT 2
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ANALYSIS NO. BYR16O12 REVSON 0 PAGE 2R of 8R

f• :. . . RE: [EXTERNAL] Byron Offgas Filter ProjectDose Report Guidance Refresher
Gohch Jeffrey M (GenCoNuc)

. . to:
BARRY.CSCHWARTZSargentlundycom
08/10/2016 03:03 PM
Cc:
CMiATJNlsargent1undy.com”,
RICI-1ARDCHJTTENDENsargentlundycom1.
‘PAULA.MCGARYsargentlundycorn”,
IOANNIS .KGASTOUNIOTISSargentIundy.com.
‘ROBERT.LMARSHsargentlundycom’, ‘Cox, Zoe L :(GenCo-Nuc)’, Englert, Edward
James:(GenCo-Nuc)
Hide Details
From: “Golich. Jeffrey M:(GenCoNuc)” <jeffrey,golichexeloncorp.corn> Sort List..
To: “BARRYC. SCHWARTZ(ZiSargentlundycom
<BARRY.C. SCHWARTZSargentlundycom>,
Cc: “CMiAUNIsargent1undy.com’ <CM.LAIJNIsargent1undy.com>,
“ANTHONY.KLAZURAsargentiundycom”
<ANTHONYKLAZURAsargentlundy.com>,
“R1CHARD.CHITTENDENsargentlundy.com”
<RICHARD.CHITTENDENsargent1undy.eom>,
“PAUL.A.MCGARYsargentlundycom” <PAULA.MCGARYsargentlundy.com>,
“lOANNTSK.GASTOUMOTISSargentlundycom”
<JOANNIS .KGASTOUN1OTISSargentlundycom>,
“ROBERTL.MARSHsargentlundy.com” <ROBERT.LMARSHsargentIundy.corn>,
“Cox, Zoe L :(GenCo-Nuc)” <zoe.cox@exeloncorpcom>, “Englert, Edward James :(GenCo
Nuc)” <EdwardEng1ertexeloncorpcom>

Sorry, rrdssed an importait word, “not” denoted n RED.

From: Goch, Jeffrey M:(GenCo-Nuc)
Sent: Wednesday, August 10, 2016 2:57 PM
To: ‘BARRY.CSCHWARTZ@Sargentiundy.com’
Cc: CM. LAUNI@sargenflundycom; ANTHONY. KLAZU RA@sargentlundy.corn;
RJCHARD.CHIflENDEN@sargentundycom; PAULA. MCGARY@sargentlundycom;
IOANNISCK.GASTDUNIOTIS@Sargenttundy.com; ROBERT.LMARSH@sargentIundy.com; Cox, Zoe L:(GenCo-Nuc);Englert, Edward James:(GenCo-Nuc)
Subject: RE: [EXTERNAL] Byron Offgas Filter Project-Dose Report Guidance Refresher

Barry,

See resrionses b&ow.

Jeff

From .o [
Sent: Wednesday, August 10, 2016 12:45 PM
To: Golich, Jeffrey M :(GenCo-Nuc)
Cc , I

cJ ,

) J ,
, Cox, Zoe L (GenCo Nuc),Englert, Edward James:(GenCo-Nuc)

Subject: [EXTERNAL] Byron Offgas Filter Project-Dose Report Guidance Refresher

fiIe:///C :/Users/059455/AppData/Local/Temp/notesFFF692/web9244.htm 9/4/2016
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ANALYSIS NO. 8YR16O12 REVSON 0 PAGE 3R of 8R

Jeff,
need a Dose Report refresher on a few points.

1 I did find tem “Charlie” on Page 17 ofthe Byron 2015 Annual Report. The last few sentences will provide the
justification for using zero for the contained source contribution in the 4OCFRI9O summation. OK

2. For gaseous releases via the vent stack, the instantaneous and annual doses in RETDAS are calculated atthe location of maximum mixed mode X/Q at the Unrestricted Area Boundary. From Table 41 of the Byron
ODCM, that would be the SSE sector. TRUE? Correct

3. The maximum mix mode X/Q for the Restricted Area Boundary is in the S sector as I read Table 42 of the
Byron ODCM. True? Correct

4. Doses associated with liquid releases are calculated where? What would be the 00CM reference? I did aODCM search using the key words “Mixing” and “Zone” I did not have a relevant hit. The following foot note is
from UFSAR Table 11 .2..3

“All activities are assumed to take place in the discharge canal,No credit is
taken for dilution of effluents in the Rock

River”

Does the foot note extracted from the UFSAR mean the same thing as the “Mixing Zone” or is there a differentreceptor location that needs to be referenced in the ODCM.

Liguid doses are o;. caicuated at a specific location like gaseous effluents but are ba:sed on the concentration of
radioactivity in liquid effluents released to unrestricted areas as defined in ODCM Table i.i.. The dose from
radioactive materials in liquid effluents is calculated ñom the consumption of fish and potable water as defined
in 00CM Section 3,4 There is a potable intake water nearfieid dilution factor dc.fined in section 3.4.2. whichascumes the potable water intake is at least k mile downstream. Fish intake is assumed to occur at the
discharge structure after a mixing factor is applied as defined in Section 3.5.5.

5. I know that for 4OCFRI 90, the dose points are at different locations. Byron ODCM Table 1.1 tabulates the
4OCFR 190 dose limits as follows:

Total Body Dose 25 mrem/yr
Thyroid Dose 75 mrem/yr
Other Organ Dose 25 mrem/yr

From our 4OCFR19O word file:

Total Body: Liquid +Gaseous = 512E-02 mrem + 1.86E-.01 = 2.37E.01 mrem (WORD FILE PAGE 27 + WORDFILE PAGE 25 (BETA + GAMMA))

Thyroid Dose Liquid + Gaseous = 9.77E03 + 1.96E+01 = 1.96E+01 mrem (WORD FILE PAGE 9 +
WORD FILE PAGE 23)

Other Organ Dose: Liquid + Gaseous = 4.23E02 mrem + 1.97E+01 mrem = 1.97E+01 (WORD FILE
PAGE 9+ WORD FILE PAGE 26)

Did I make the proper interpretation of the RETDAS results? Is it legitimate to count an Infant any organ thyroid in
two dose categories or does other organ mean any organ but thyroid?

The 4OCFR 90 doses are afreadv summed. The total organ dose of! .97Ei-01 mrom on page 26 is the

file:///C:/Users/059455/AppData/Loca1/Tenip/notesFFF692/web9244.htrn 9/4/2016
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sum of 5J6E03 mrern liquid dose and L96E+0l gaseous dose. The total body dose of5i2EMl mremoo page / s son el 7 2 F 03 rnurn I qo d dos nd 5 liSt 0 I geo s dust As ou cai s thctO1a do domd b ñt V i ulann o du u i nnnb asc L agngroup and organ with the highest dose from nonmobie gases is used

Thank you for your support,
Barry
1 31 2269J296

This Email message and any attachment may contain information that is proprietary, legally privileged,
confidential and/or subject to copyright belonging to Exelon Corporation or its affiliates (‘Exelon”).This Email is intended solely for the use of the person(s) to which it is addressed. If you are not an
intended recipient, or the employee or agent responsible for delivery of this Email to the intendedrecipient(s), you are hereby notified that any dissemination, distribution or copying of this Email is
strictly prohibited. If you have received this message in error, please immediately notify the sender andpermanently delete this Email and any copies. Exelon policies expressly prohibit employees from
making defamatory or offensive statements and infringing any copyright or any other legal right byEmail communication. Exelon will not accept any liability in respect of such communications, EXCIP

flle:///C :/Users!059455/AppData/Local/Ternp/notesFFF692/—web9244.htm 9/4/2016
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ANALYSIS NO. BYR16-012 REVISION 0 PAGE 5R of 8R

RE: [EXTERNALj BYR1&.012Comment Issue related to 4OCFRI9O Compliance
Gohch, Jeffrey M (GenCoNuc)
to:
BARRY.C.SCHWARTZSargent1undy.com
11/04/2016 09:11 AM
Cc:
CM.LAUNIsargent1undy.com, ANTHONY.KLAZURAsargent1undy.com.
ALEKSANDAR.MILICEVICsargentlundy.com,
‘RlCHARD.CH1TTENDENsargent1undy.corn’.
‘IOANN1S.K.GASTOUNIOT1S(Sargentlundy.com, “Cox, Zoe L:(GenCoNuc)”
Hide Details
From: “Golich, Jeffrey M :(GenCoNuc)” jeffrey,go1ichexeloncorpcom> Sort List...
To: “BARRY.C.SCHWARTZSargent1undy.com”
<BARRY.C, SCHWARTZSargent1undy.com>
Cc: “CM.LA1JN1sargent1undycom” <CM.LAUNlsargentlundy.com>,
“ANTHONY.KLAZURAsargentlundy.corn”
<ANTHONY.KLAZURAsargentlundy.corn>,
“ALEKSANDAR.MILICEVlCsargentIundy.com”
<ALEKSANDAR.MILICEVICsargentlundy.com>,
URICHARD,CH [TTENDENsargentIundy.com”
<RICHARD.CHITTENDENsargentlundy.com>,
“IOANN1S.K.GASTOUNIOTISSargent1undy.corn
<1OANN1SK.GASTOUNIOT1SSargentlundy.corn>, “Cox, Zoe L:(GenCoNuc)”
<zoe.cox@exeloncorp.com>
History: This message has been replied to and forwarded.

Barry,

Yes, wouid agree that is a reasonabie approach. Remember that ihe IOCFRSU Appendix dose is more
restrictive than 4OCFR19O doses, so corn phance with 4OCFRI9O is demonstrated by comphance with Appendix I.
The on’y thing 4OCF•R190 adds is direct radiation dose from pant structures and ouisite storage facilities, There
is no addihonal dose from plant structures and omsite storage facilities as we state each year in the
MisceHaneous into section of the ARERR.

So rm thinking that the 4OCFRI9O dose reports may not even he necessary H’ you would prefer to leave them
out

Jeff

From: BARRY.C.SCHWARTZ@Sargentlundy.com
Sent: Friday, November 04, 2016 8:47 AM
To: Golich, Jeffrey M :(GenCo-Nuc)
Cc: CM. LAUNI@sargentlundy.com; ANTHONY. KLAZURA©sargentlundy.com;
ALEKSANDAR.MILICEVIC@sargentIundy.com; RICHARD.CHITTENDEN@sargentlundy.com;
IOANNIS.K.GASTOUNIOTIS@Sargent!undy,com; Cox, Zoe L:(GenCoNuc)
Sebject: Fw: [EXTERNAL] BYR16-012-Comment Issue related to 4OCFR19O Compliance

Jeff,
There appears to be confusion below on when and how a thyroid dose and an Other Organ!
Any Organ dose is used to determine 4OCFRI9O compance.

The following text is extracted from the 2015 Byron ARERR:

file :///C :/Users/05 945 5/AppData/Loca1/Temp/notes5D3EFE/web 13 72.htm 11/12/2016
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ANALYSIS NO. BYR16O12 REVSION 0 PAGE 6R of 8R

11The 4OCFRI9O mts on indMdua members ofthe publlc s 25 mrem to the who’e body, 25
mrem to any organ (except thyroid), and 75 mrem to the thyroid”

From the 4OCFR1 90 RETDAS word file above, the logic of the program allows ‘Any Organ to include a thyroid,in this case an nfant Thyroid. The program prints out the age group/organ dose (for all ages) for the liquidreleases, but only prints the maximum dose limit age group/organ dose results for Iodine and Particulate gaseousreleases (I & P, Nonnoble gas). Thus the teen liver liquid doses cannot be used for “Other/Any Organ’comparison to 25 mrern, since I & P gaseous results for the various organ/age groups are not printed out and
therefore cannot be added to the organ liquid doses to obtain the maximum organ dose.

In our particular scenario for Calculation BYR16O12, the calculated result of 1 .97E+O1 mrem meets both criteriaof 25 mrem and 75 mrem. I propose eliminating the “Other/Any Organ row from the table below and adding afootnote that states since the calculated value of I .97E+O1 for the infant thyroid is less than 25 mrem and since
the thyroid dose is the limiting organ dose, then the ‘Any Organ” criteria is also met.

Do you agree that this is workable path froward?
Thankyou foryou support.
Barry Schwartz
1 31 2-269-7296

Fcrnwdcd by £APRY (. HWAM i2’Soynt!’ndy o i’iC !201o 11 bb AM

UGolich Jeffrey M.(GenCoNuc)”

K OASIOLNiMi 31ASOrnOP,LnäJ corn <lOANNS s GA.3 TOUNlOT!Sf3)CcrecrAur,c5corn>,
°) C TTt i) ., H 0 . fl. (ci > ‘ £ ll) /L ( I 0.. OiU
J l/ 5OUH 0.0> f 0 ‘<1LM?s& a ik, 00 < bTMS\ Hfl sfltlW(’ CM>‘V’JLUAM 13 M JEeSarMndv coro” <WiLl. lAM ‘3 ftICC rH :r’Jv (rflr> a.’33’ r-i•:rccc!.’<bon dhaseccW,e 0O ocr>, “Cox, Zoe L:(GenCo-Nuc)’ <ooro’3o.conoorp corn>, “Englert, Edward James (GenCo-Nuc’

<C r’ar d pOor trHHrCxMOr COr0 coo>

10/28/2016 01:38 PM

RE [EXTERNAL] BYRi6012Comment Issue related to 4OCFR19O Compliance

See comments in ed below.

Jeff

From: []
Setit: Friday, October 28, 2016 12:56 PM
To: GOliCh, Jeffrey M:(GenCo-Nuc)
Cc \) /

t’”t’ 1 “l,” tli r.i1\h lji](’< PUol..

‘“

j t’ -. ‘3 , .‘ L • Cox, Zoe L (GenCo Nuc), Englert,
Edward James:(GenCo-Nuc)
SMbject: [EXTERNAL] BYR16-012-Comment Issue related to 4OCFRI9O Compliance

Jeff
We are currently resolving comments on Calculation BYRI6-012. I have attached two files related to 4OCFR19O
RETDAS output and your guidance on the use of that output.
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Extracted OAR Comment:
‘1 do not see this tabulated in Attachments L or M. I see the values duplicate those for Infant thyroid. Is infantthyroid assumed to be the same dose as other organ? If that is the answer, can you add an explanation and
basis?”

Extracted table from OAR evolution of Calculation of BYR16-012:
Table 2.131

4OCFRI9O UNFILTERED ANNUAL DOSE BY ORGAN AND AGE GROUP (mrem)
Gaseous Dose

Liquid Dose Component Total Dose ODCM RegulatoryAge Group Component (mrem/yr) (mrem/yr) Dose Limit Matrix
Organ (premyfi_ (mrem/yr)

Child Total Bpy_ T2IE-03 05EO1 5.12E-01 25
Infant Thyroid 5.16E03 1.96E+O1 1.97E+O1 75
Infant Other Organ 516E-03 1.96E+01 1.97E÷01 25

The 4OCFRI9O refresher file contains the following as a last sentence: “When caLcuadng dose due to nonnoble gases, the age
group and. oruan with the highest dose from nonnohie gases is used’

The word file is a RETDAS report UNFILTERED. 4OCFR19O compliance is defined in Table 11 of the Byron
ODCM on Page 33:

Total Body Dose 25 mrem/year
Thyroid Dose 75 mrem/year
Other Organ Dose 25 !nrem/year

“Nor noble gas” means iodines and particulates in ihe gaseous and irnuid effluent Correct?

“Age aqe group and organ with the highest dose from nonnoble gases”. RETDAS uses the term “Any Organ”. Inthe OAR evolution of this calculation, I placed “Infant Thyroid” dose results in both classifications, “Thyroid Dose”
and Other Organ Dose

Combining the above thoughts, Other Organ/Any Organ means the age group and organ with the highest dose
from non noble gases excluding the thyroid organ Crrect

Thank you for your support,

file:///C:/Users/O59455/AppData/Local/Ternp/notes5D3EFE/web1 372,htm 11/12/2016
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Barry Schwartz
1-312-269-7296

This Email message and any attachment may contain information that is proprietary, legally privileged,
confidential and/or subject to copyright belonging to Exelon Corporation or its affiliates (Exelon).
This Email is intended solely for the use of the person(s) to which it is addressed, If you are not an
intended recipient, or the employee or agent responsible for delivery of this Email to the intended
recipient(s), you are hereby notified that any dissemination, distribution or copying of this Email is
strictly prohibited. If you have received this message in error, please immediately notify the sender and
permanently delete this Email and any copies. Exelon policies expressly prohibit employees from
making defamatory or offensive statements and infringing any copyright or any other legal right by
Email communication. Exelon will not accept any liability in respect of such communications. -EXCIP
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ATTACHMENT $

UFSAR SECTON I I 2 TABLES

BYRON STA11ON UNT I AND UNIT 2
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TABLE 11.2-2

PARAMETERS USED IN THE GALE-PWR COMPUTER PROGRAM
(ORIGINAL & UPRATED) - NOTE 1

1) Reactor type PWR

2) Thermal power level (MWt) 3565.0
(3586.6)

3) Mass of coolant in the primary system (10 gms) 242 (247.7)

4) Primary system letdown rate (gpm) 75.0

5) Letdown cation demineralizer flow (gpm) 7.5

6) Number of steam generators 4.0

7) Total steam flow (10° lb/hr) 15.0
(16.04)

8) Mass of steam in each steam generator (10J ib) 9.1 (6.039)

9) Mass of liquid in each steam generator (l0 ib) 117.0
(114.465)

10) Total mass of secondary coolant (l0 lb) 2023.0

11) Steam generator blowdown rate (10 lb/hr) 30.0

The steam generator blowdown is recycled to
the condensate system after treatment in the
blowdown system. Condensate demineralizers
are not used.

12) Condensate demineralizer regeneration time
(days) 0.0

13) Fraction of feedwater through the condensate
demineralizers 0.0

14) Annual average liquid radwaste dilution flow
(l0 gpm)

Cooling tower blowdown, Byron 13.0

Cooling lake blowdown, Braidwood 12,0*

15) Shim bleed rate (gpd) 2160.0

16) Decontamination Factors for the shim bleed
system:

Iodine — 10, Cesium — 2 x 10, Others -

11.2-19 REVISION 10 - DECEMBER 2004
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B/B-UFSAR

TABLE 1l.2-2 (Contd)

17) Shim bleed system — Collection time (days) 0.60
Processing time (days) 2.00
Fraction discharged 0.10

18) Equipment drains input (gpd) 2800.0
Fraction of primary coolant activity 0.005

19) Decontamination Factors for Equipment Drains
Processing:

Iodine j5, Cesium 2 x 10, Others lob

20) Equipment drains Collection time (days) 2.30
Processing time (days) 0.15
Fraction discharged 0.10

21) Clean waste input (gpd) 2800,0
Fraction of primary coolant activity 0.002

22) Decontamination Factors for Clean Waste
Pro ce 5 Si ng:

Iodine i0, Cesium — 2 x Others

23) Clean waste Collection time (days) 2,30
Processing time (days) 0.15
Fraction discharged 0.10

24) Dirty wastes input (gpd) 2800.0
Fraction of primary coolant activity 0.0068

25) Decontamination Factors for Dirty Waste
Processing:

Iodine 10b, Cesium — 2 x i0, Others —

26) Dirty wastes Collection time (days) 4.60
Processing time (days) 0.11
Fraction discharged 0.10

27) Blowdown fraction processed 1.00

28) Decontamination Factors for Blowdown
Processing:

Iodine — 10, Cesium — 10, Others — l0

29) Blowdown - Collection time (days) 0.03
Processing time (days) 0.03
Fraction discharged 0.10

11 .2-20
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B/B-UFSAR

TABLE 11.2-2 (Cont’d)

30) Condensate demineralizer regenerant flow (gpd) 0.00

31) Decontamination Factors for Regenerant Processing:
Iodine — 1.0, Cesium — 1.0, Others — 1.0

32) Regenerant - Collection time (days) 0.00
Processing time (days) 0.00
Fraction discharged 0.00

33) There is not continuous stripping of full
letdown flow.

34) Holdup time for xenon (days) 45.0

35) Holdup time for krypton (days) 45.0

36) Fill time for gas decay tanks (days) 43.0

37) The waste gas system does not have a HEPA
filter.

38) The auxiliary building vent system does
have a HEPA filter, but it does not have
a charcoal filter.

39) Containment volume (10 ft) 2.9

40) Containment atmosphere cleanup rate (10 cfm) 16.0

41) The containment shutdown purge line has
a HEPA filter, but it does not have a
charcoal filter.

42) There is no continuous low volume purge of the
containment.

43) There is no blowdown tank vent.

44) Fraction of iodine released from the main
condenser air ejector **

0.10

45) Reciprocal of the detergent waste processing
decontamination factor 1.00

11.2-21 REVISION 10 - DECEMBER 2004



377
ANALYSIS NO. BYR16O12 REVSON 0 PAGE 68 of 258

B/B-UFSAR

TABLE 1L2—2 (Cont’d)

* Original design and without the use of OW blowdown booster
pumps installed at Braidwood.

** The Off—Gas filter unit does not provide an Iodine removal
mechanism for Braidwood. The iodine removal capability of
the Off—Gas system has been evaluated for this condition and
the off gas flow bypassing charcoal filter found acceptable,
per calculation BRW-99-0468-M revision 0.

Note 1: Parameters that changed due to uprate are presented in

ll,2—21a REVISION 10 — DECEMBER 2004
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BYRONUFSAR

TABLE 1L2-3

PATHWAYS DOSES FROM LIQUID EFFLUENTS

(BYRON)

EXPOSURE PATHWAY ORGAN DOSE (mrem/yr/unit)

Drinking Water
Whole Body 736 x lO
GILLI 687 x 10’
Thyroid 349 x lO
Bone 7C3 x 1O

Fish Consumption
Whole Body 454 x 1O
GILLI 743 x 1O
Thyroid L03 x iO
Bone 34 x 1Q

Shoreline Recreation
Skin 9l5 x 1O
Whole Body 783 x 1O

Swimming & Boating
Skin 338 x lO
Whole Body 256 x lO

‘All activities are assumed to take place in the discharge canal.No credit is taken for dilution of effluents in the Rock
River.
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BRAI DWOOD-UE’SAR

TABLE 1L2—3

PATHWAYS DOSES FROM LIQUID EFFLUENTS

(BRAIDWOOD)

EXPOSURE PATHWAY ORGAN DOSE (mrem/yr/unit)

Drinking Water
Whole Body 988 x 10
GI—LLI 922 x 10-i
Thyroid 469 x 10
Bone 944 x 10

Fish Consumption
Whole Body 609 x 10’
GI-LLI 997 x 10
Thyroid 138 x ic-i
Bone 467 x 10-i

Shoreline Recreation
Skin L23 x 10
Whole Body L05 x 10

Swimming and Boating
Skin 453 x i0
Whole Body 342 x i0

2 All activities are assumed to take place in the discharge
canal. No credit is taken for dilution of effluents in the
Kankakee River.

11 223



380
ANALYSIS NO. BYR16-012 REVISION 0

BYRON-UFSAR
PAGE 9S of 25S

TABLE 11.2—4

COMPARISON OF EXPECTED LIQUID EFFLUENT CONCENTRATIONS
TO 10 CFR 20 LIMITS

ISOTOPE

EXPECTED*
RELEASE
(Ci/yr/unit)

BLOWDOWN* *

CONCENTRATION

ciIrrL

10 CFR 20
LIMIT***

(Ci/ml)

H 3
Cr 51
Mn 54
Fe 55
Fe 59
Co 58
Co 60
Br 83
Rb 86
Sr 89
Zr 95
Nb 95
Mo 99
To 99m
Ru 103
Ru 106
Ag 11Cm
Te 127
Te 129m
Te 129
Te 131m
Te 132
I 130
I 131
I 132
I 133
I 135
Cs 134
Cs 136
Cs 137
Ce 144
Np 239

3. 00+0 2
6.20—05
1 . 00-03
5 40—05
3.50-05
4. 50—03
8. 80—03
1 . 80—05
4 .70-05
1.30-05
1 . 40—03
2 . 00—03
2. 00—03
2 . 30—03
1 . 4 0—04
2. 40—03
4 . 40—0 4
1 . 40—05
4. 60—05
3.00—05
3.30—05
6.20—04
1. 10-0 4
8 . 00—02
1 .80-03
3 . 7 0-02
4 . 30—0 3
2 .80—02
6.90—03
3. 5 0-02
5 .20-03
2. 30—05

1.16-05
2 . 3 9-12
3.86-11
2. 08—12
1 . 3 5-12
1. 7 4-10
3. 4 0-10
6,59—13
1 .81-12
5,02-13
5.40-11
7.72-11
7.72-11
8,88—11
5. 4 0—12
9.26-11
1 . 7 0-11
5 , 4 0-13
1 .78-12
1.16-12
1 .27-12
2 . 3 9-11
4 .24-12
3 . 0 9—09
6. 95-11
1 . 4 3-09
1 . 6 6-10
1 .08—09
2 . 6 6-10
1 .35-09
2.01-10
8. 8 8—13

3 . 00-03
2 .00—03
1 . 00-04
8 . 00—0 4
5 .00—05
9.00—05
3. 00-05
3.00—06
2 . 0 0-05
3.00—06
6.00—05
1 . 00-04
4 00—05
3.00—03
8 . 00—05
1. 00-05
3.00—05
2 . 0 0—04
2 . 00-0 5
8 . 00—04
4 .00—05
2. 00—05
3. 00—0 6
3.00—07
8. 00—06
1 .00—06
4 .00—06
9. 00—0 6
9. 00—05
2 . 0 0-05
1 . 00—05
1 . 0 0-04

**

Calculated using the PWR-GALE computer program described in
NUREG—0017. The actual data are available in the effluent
release reports.. which are prepared in accordance with the
ODCM.

Annual average cooling tower blowdown = 29.0 cfs.

Limits used in the comparison are those that were in effect
at the time of the analysis.
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BRAI DWOOD-UFSAR

TABLE 11.2-4

COMPARISON OF EXPECTED LIQUID EFFLUENT CONCENTRATIONS
TO 10 CFR 20 LIMITS

ISOTOPE

EXPECTED*
RELEASE
(Ci/yr/unit)

BLOWDOWN* *

CONCENTRATION
(tCi/m1)

10 CER 20
LIMIT***

(tCi/ml)

H 3
Cr 51
Mn 54
Fe 55
Fe 59
Co 58
Co 60
Br 83
Rb 86
Sr 89
Zr 95
Nb 95
Mo 99
Tc 99m
Ru 103
Ru 106
Ag 11Dm
Te 127
Te 129m
Te 129
Te 131m
Te 132
I 130
I 131
I 132
I 133
I 135
Cs 134
Cs 136
Cs 137
Ce 144
Np 239

7 . 5 0+02
6.20—05
1 .00—03
5 40—05
3 50—05
4 . 50—03
8.80—03
1 .80—05
4 70—05
1 .30—05
1 .40—03
2 .00—03
2.00—03
2 . 3 0—03
1 . 4 0—04
2. 40—03
4 40—04
1 .40—05
4. 60—05
3. 0 0—05
3 .30—05
6.20—04
1. 10-04
8 .00—02
1 .80—03
3 7 0—02
4 .30—03
2 .80—02
6. 90—03
3. 50—02
5.20-03
2 .30—05

3. 8 8—05
3.21-12
5.18-11
2. 80—12
1. 8 1—12
2. 3 3-10
4.56—10
9.33-13
2. 4 4—12
6.74-13
7.25-11
1. 04—10
1 .04-10
1.19-10
7 .25-12
1.24-10
2.28-11
7 .25-13
2.38—12
1 .55-12
1.71-12
3.21-11
5. 7 0-12
4 . 14-0 9
9.33-11
1. 92—0 9
2.23-10
1. 4 5—09
3. 57-10
1.81—09
2. 6 9-10
1.19-12

3. 00—03
2 . 00—03
1. 00—0 4
8. 0 0—04
5. 0 0—05
9.00—05
3.00—05
3.00-06
2. 00—0 5
3. 00—06
6.00—05
1 .00—04
4. 00—0 5
3. 0 0—03
8. 0 0—05
1. 00-0 5
3. 00—05
2 . 00—04
2. 00—0 5
8. 00—0 4
4 . 0 0-05
2. 0 0—05
3. 00—0 6
3. 00—07
8 .00—06
1. 00-0 6
4.00—06
9.00—06
9.00—05
2.00—05
1 .00-05
1. 00—04

which are prepared in accordance with the ODCM.
**

Annual average cooling lake blowdown = 13.4 cfs per unit.
Original design and without the use of CM blowdown booster pumps
installed at Braidwood,

Limits used in the comparison are those that were in effect at
the time of the analysis.

The actual

*

Calculated using the PWR-GALE computer program described in
NUREG-00l7 (Except H-3. Tritium value is based on actual data.)

data are available in the effluent release reports,

11.2—25 REVISION 12 - DECEMBER 2008
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ANALYSIS NO. BYR16O12 REVISION 0 PAGE 18S of 25S

B/BUFSAR

TABLE 1l.2--6

DESIGNBASIS ANNUAL AVERAGE AND MAXIMUM WASTE STREAM FLOWS

(Two Units)

AVERAGE DAILY MAXIMUM DAILY
WASTE INPUT SOURCES FLOW (gpd) FLOW (gpd)

Steam generator blowdown 259,200 604,800

Auxiliary building equipment 5,600 16,000
drain

Auxiliary building floor 5,600 16,000
drain

Chemical waste drain 2,100 6,000

Laundry drain 1,400 4,000

Turbine building equipment 4,200 12,000
drain

Turbine building floor 4,200 12,000
drain

Condensate polisher 25,300 90,700

Turbine building fire and oil 62,000 150,000
S ump

Waste treatment system 36,300 56,900

Based on average of 28 days primary to secondary leakage
(1956 gpm/two units), 28 days condenser to secondary
leakage (420 gpm/two units) and 309 days of normal
operation (120 gpm/two units)

Based on condenser to secondary leakage of 420 gpm/two units.
112-32 REVISION 7 DECEMBER 1998



390
ANALYSIS NO. BYR16-012 REVISION 0 PAGE l9Sof25S

B/B-UFSAR

TABLE 1L2-7

DESIGNBASIS_PROCESS DECONTAMINATION FACTORS

EVAPORATORS
CLEAN WASTE BLOWDOWN DISTILLATE

FILTERS DEMINER- DEMINER- DEMINER
ELEMENT (A) (B) ALIZERS ALIZERS EVAPORATORS ALIZERS

II 1 1 1

Cr 10 1 100 100 10

Mn 10 1 100 100 10

Fe 10 1 100 100 10

Co 10 1 100 100 1O 10

Br 1.0 1 100 100 10 10

Kr 1 1 1 1 1 1

Rb 1.0 1 2 10 10 10

Sr 1.0 1 100 100 10 10

Y 1.0 1 100 100 10

Zr 10 1 100 100 10 10

Nb 10 1 100 100 10

Mo* 10 1 100 100 10

Tc* 1.0 1 100 100 10

Ru 1.0 1 100 100 i0 10

Rh 1,0 1 100 100 10

Te 1.0 1 100 100 10 10

I 1.0 1 100 100 10

Xe 1 1 1 1 1

Cc 1.0 1 2 10 10 10

Ba 1.0 1 100 100 10

11,2-33 REVISION 10 - DECEMBER 2004
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ANALYSIS NO. BYR16O12 REVISION 0 PAGE 20S of 25S

B/B-UESAR

TABLE 1L2-7 (Contd)

EVAPORATORS
CLEAN WASTE BLOWDOWN DISTILLATE

FILTERS DEMINER- DEMINER- DEMINER
ELEMENT (A) (B) ALIZERS ALIZERS EVAPORATORS ALIZERS

La LO 1 100 100 i0 10

Ce LO 1 100 100 lO 10

Pr 1O 1 100 100 10

Np liC 1 100 100 10

Basis for Decontamination Factors:
1. Filters:

(A) Is used for filter source term calculations only.
(B) Is used for other calculations. (Table 1-3, NUREG-0017,

PWR GALE)
2 (A) Radwaste Demineralizers:

(Table 1-3, NUREG-0017, PWR GALE and Table 1 ANSI
N199—1976)

(B) Blowdown Demineralizers
(Table 1-3, NUREG-0017, PWR GALE)

3. Evaporators:
(Table 1-3, NUREG—0017, PWR GALE and Table 1 ANSI N199-1976)

4. Evaporator Distillate Demineralizers:
(Table 1-3, NUREG-0017, PWR GALE)

1L2-34 REVISION 3 — DECEMBER 1991
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ANALYSS NO. SYR16-012 REVJSON 0 PAGE 21S of 25S

B/B-U FSAR

TABLE 11.2-8

CONSUMPTION FACTORS FOR THE MAXIMUM EXPOSED INDIVIDUAL

PATHWAY CHILD TEEN ADULT UNITS

Fruits, vegetables
and grains 520.0 630.0 520.0 kg/yr

Leafy vegetables 26 42 64 kg/yr

Milk** 330 400 310 i/yr

Meat and poultry** 41 65 110 kg/yr

Sport fish** 6.9 15.8 21 kg/yr

Drinking water** 508 508 728 1/yr

Shoreline
activities 15.0 hr/yr

Boating/swimming*** 29.0/6.0 hr/yr

Inhalation*,** 3700.0 8000.0 8000.0 md/yr

1400.0 (Infant)

From Regulatory Guide 1.109, Table E—5 (Reference 3)
**

From Offsite Dose Calculation Manual, Revision 1.2,
Table D-10.

From HERMES as used in Zion Station annual and semiannual
reports on station radioactive waste, environmental
monitoring, and occupational personnel radiation exposure.

11.2-35 REVISION 8 - DECEMBER 2000
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Corrected Filtered Dose Reports
Gohch, Jeffrey M (GenCoNuc)
to:
BARRY.C.SCHWARTZSargentlundy.com. Gastouniotis. Joannis K:(Contractor GenCo
N uc)
08/29/20 16 11:35 AM
Hide Details
From: ‘Golich, Jeffrey M:(GenCoNuc) jeffrey.go1ichexeloncorp.com>
To: BARRY.C.SCHWARTZSargentlundy.com
<BARRY.C. SCHWARTZSargentlundy.com>, “Gastouniotis, loannis K :(Contractor
GenCoNuc) john.gastouniotisexeloncorp,com>,
History: This message has been forwarded.

3 Attachments

L 9
Gaseous Instantaneous (Filtered).docx UI Gaseous Annual (Filtered).docx U2 Gaseous Annual (Filtered).docx

Barry/John,

Attached are the corrected filtered dose reports. Please discard the previous reports.

Jeff

This Email message and any attachment may contain information that is proprietary, legally privileged,
confidential and/or subject to copyright belonging to Exelon Corporation or its affiliates (‘Exelon”).
This Email is intended solely for the use of the person(s) to which it is addressed, If you are not an
intended recipient, or the employee or agent responsible for delivery of this Email to the intended
recipient(s), you are hereby notified that any dissemination, distribution or copying of this Email is
strictly prohibited. If you have received this message in error, please immediately notify the sender and
permanently delete this Email and any copies. Exelon policies expressly prohibit employees from
making defamatory or offensive statements and infringing any copyright or any other legal right by
Email communication. Exelon will not accept any liability in respect of such communications. EXCIP

file:///C :/Users/05 945 5/AppData/Local/Temp/notesFFF692/web266I htrn 9/15/2016
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Unfiltered Dose Reports
Gohch, Jeffrey M (GenCoNuc)
to
BAYC.SCHWARTZSargent1undycom, Gastouniotis, loannis K:(Contractor GenCo
Nuc)
08/29/2016 11:34AM
Hide Details
From: Golich, Jeffrey M :(GenCo-Nuc)” jef&ey.golichexeloncorp.com>
To:‘tBARRY.C.SCHWARTZSargentlundycom
<BARRY.C.SCHWARTZSargentlundy.com>, Gastouniotis. loannis K :(Contractor -

GenCo-Nuc)’ <john.gastouniotisexeloncorp,com>,
History: This message has been forwarded.

3 Attachments

Gaseous Instantaneous (Unfiltered),docx UI Gaseous Annual (Unfiitered).docx

U2 Gaseous Annual (Unfiltered).docx

Barry/John,

Attached are the corrected unfiltered dose reports. Please discard the previous reports.

Jeff

This Email message and any attachment may contain information that is proprietary, legally privileged,
confidential and/or subject to copyright belonging to Exelon Corporation or its affiliates (Exelon).
This Email is intended solely for the use of the person(s) to which it is addressed, If you are not an
intended recipient, or the employee or agent responsible for delivery of this Email to the intended
recipient(s), you are hereby notified that any dissemination, distribution or copying of this Email is
strictly prohibited. If you have received this message in error, please immediately notify the sender and
permanently delete this Email and any copies. Exelon policies expressly prohibit employees from
making defamatory or offensive statements and infringing any copyright or any other legal right by
Email communication. Exelon will not accept any liability in respect of such communications. -EXCIP

file:///C :/Users/05 945 5/AppData/Local/Temp/notesFFF692/’-web470 I ,htm 9/15/2016
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RE: Filtered Reports
Gohch Jeffrey M (GenCo-Nuc)
to:
BARRY.C.SCHWARTZSargent1undy.com
08/29/2016 06:50 AM
Hide Details
From: ‘Golich, Jeffrey M:(GenCo-Nuc)’ jeffrey.golichexe1oncorp.com>
To: BARRY.C.SCHWARTZSargentlundy.com”
<BARRY.CSCHWARTZSargentJundy.corn>.
History: This message has been forwarded.

1 Attachment

4OCFR 190 (Filtered).docx

Sorry, here it is.

Jeff

From: BARRY.C.SCHWARTZ©Sargentlundy.com [
Sent: Monday, August 29, 2016 5:46 AM
To: Golich, Jeffrey M:(GenCo-Nuc)
Cc: RICHARDCHITTENDEN@sargentlundy.com; IOANNIS.K.GASTOUNIOTIS@Sargentlundy.com;
CM.LAUNl@sargentlundy.com; ANTHONY.KLAZURA@sargentlundy.com
Stibject: Fw: Filtered Reports

JEFF,
FROM THE TEXT, THERE SHOULD BE FOUR WORD FILES. PLEASE RETRANSMIT THE 4OCFRI9O WORD
FILE.
THANKS AGAIN,
BARRY
I -312-269-7296

Forw/ind by BARRY C SCHVJART2/Sorgentluncly on 08/29/2016 05:38 AM

From “Golich, Jeffrey M.(GenCo-Nuc)” <jeffre9f.chexAcnccwp.com>
/ :.2o/ UL±— r <L 1.f” J_ >C,c “Gastouniotis, loannis K: (Contractor - GenCo-Nuc)’ < “Cox, Zoe L:(GenCo-Nucy’

08/25/2016 02:3 1 PM

Shjnci Filtered Reports

Barry,

Attached are copies of the filtered Unit 1 and Unit 2 Gaseous dose reports, along with the filtered 4OCFRI9O dose report.
These reports would represent the off-site dose prior to the engineering change. The filtered dose reports assume 5.1E-02
Ci/yr of 1-131 and 7.OE-02 Ci/yr of 1-133. The liquid dose reports would, obviously, remain unchanged.

You will notice the organ dose rates on the Instantaneous Filtered report were unchanged. This is because the limiting
receptor in calculating instantaneous dose rates to organs is due to inhalation of non-noble gas (i.e. iodine). Ingestion dose

file:///C :/LJsers/05945 5/AppData/Loca1/Ternp/notesFFF692/’-web40$7.htm 9/15/2016



Page 2 of 2
401

ANALYSIS NO. BYR16O12 REVISION 0 PAGE 5T of lOT

factors are not used in the calculation of instantaneous organ dose rates. The inhalation dose factors for iodine are much
lower than the ingestion dose factors.

As we discussed on the phone, am currently looking into a potential issue with the instantaneous dose report. Before we
use the results from that report, I need to better understand what that report is actually telling us. I am awaiting response
from Canberra. The rep is out of town this week.

Also, I will need an AT, due 4/15/17, cut from the EC to include a summary of the engineering change in the 2016 Annual
Radiological Effluent Release Report (ARERR).

Jeff

This Email message and any attachment may contain information that is proprietary, legally privileged,
confidential and/or subject to copyright belonging to Exelon Corporation or its affiliates (IExelonH),
This Email is intended solely for the use of the person(s) to which it is addressed, If you are not an
intended recipient, or the employee or agent responsible for delivery of this Email to the intended
recipient(s), you are hereby notified that any dissemination, distribution or copying of this Email is
strictly prohibited. If you have received this message in error, please immediately notify the sender and
permanently delete this Email and any copies. Exelon policies expressly prohibit employees from
making defamatory or offensive statements and infringing any copyright or any other legal right by
Email communication. Exelon will not accept any liability in respect of such communications. EXCIP

flle:///C :/Users/059455/AppData/Local1Temp/notesFFF692/web4O87 .htm 9/15/2016
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? • • • . • : Dose Reports
Golich, Jeffrey M (GenCoNuc)
to:
BARRYfSCHWARTZSargent1undycom,
lOANN1S.K.GASTOIJNIOTISSargentlundy.com
08/03/20 16 03:02 PM
Hide Details
From: “Golich, Jeffrey M :(GenCo-Nuc)” jeffrey.go1ichexeloncorp,com>
To:
<BARRY.C.SCHWARTZSargent1undysom>,
“JOANNIS .K.GASTOUNIOT1SSargentlundy.com”
<IOANNIS.K.GASTOlJNIOT1SSargentlundysom>,
History: This message has been forwarded.

6 Attachments

LjJ H H
4OCFR19O.docx Gaseous lnstantaneous.docx Ui Gaseous Annuaidocx UI Liquid Annuahdoex

HI
U2 Gaseous AnnuaLdocx U2 Liquid Annuai.docx

Barry/John,

The doubling of the liquid discharge flow rates did not change the liquid doses because the permits were based
on aver•’age effluent concentrations, which did not change.

Attached are the dc.se, reports that have been reviewed by my supervisor (Z. Cox). only ran annual dose reports
because the Appendix annual dose hmits are t’?Jce the quartedy limits, Since we are using average effluent
concentrations, once. we demonstrate compliance to annual hmits we automatically demonstrate compliance to
quarterly limits, RETOAS is very temperamental, so when you look at the reports, ignore the listed monthty and
quarterly limits and focus only on the annual limits. The gaseous and liquid annual reports demonstrate
IOCFRSO Appendix I (per unit) compliance, the 40cFFU90 report demonstrates 4OCFRIS. 0 (site) compliance, and
the gaseous instantaneous report demonstrates IOCFR2O (site) compliance. Give me a caN tornorrovv and we
can disc.uss. them.

After tomorrow, l will be out of the office until \Nednesday.

Jeff

From: BARRYCSCHWARTZ©Sargentlundy.com [nisAto:BJ\RRYCc!ij
Sent: Wednesday, August 03, 2016 12:53 PM
To: Golich, Jeffrey M :(GenCo-Nuc)
Cc: CM.LAUNl@sargentlundy.com; RICHARDSCHIflENDEN@sargentlundy.com;
ROBERTL. MARSH@sargentlundycom; ANTHONY.KLAZURA©sargentlundycom;
IOANNISKSGASTQUNIOTIS@Sargentlundy.com; Cox, Zoe L:(GenCo-Nuc); PAULA. MCGARY@sargentlundycom;Englert, Edward James:(GenCo-Nuc)
Subject: Byron UFSAR Annual Liquid Releases and Associared Conentrations

Jeff,
I have attached six PDFs, five related to the UFSAR and one from the Byron ODCM.

file:///C :/Users/05945 5/AppData/Local/Temp/notesFFF692/-’web276 1 htm 8/9/2016
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Placing UFSAR Table 11.2-1 on a station basis would double Total” Cilyr. However, the underlined text on page6628 indicates that the PWR GALE parameters shown in UFSAR Table 11.2-2 (6649) are on a one unit basis.One a station basis, the gpm dilution flow in UFSARTabIe 11.2-2 would also double, thus maintaining the same
liquid effluent concentration into the discharge canal.

LIQUID RELEASES

The annual average radwaste dilution flow is 13000 gpm and is tabulated in UFSAR Table 11.2-2 (6649), The
annual liquid releases for the unit are presented in UFSAR Table 11.2-1.

ANNUAL RELEASE: UNIT (ONE UNIT)

CR-51: 6.16E-05 CiIyr X 1000000 uCiICi X(1I1 3000 gpm)*(0.264 gaul 000 ml)160 min/24 hr/365 days = 2.38E-
12 uCiIml

ANNUAL RELEASE STATION (TWO UNITS)

CR-51: 2 X 6.16E-05 Cilyr X 1000000 uC/Ci X(1/26000 gpm)*(0,264 gal/I 000 ml)160 min/24 hr!365 days
2.38E-12 uCi/nil

ODCM Table 2-4

Cr-51:Liquid Effluent Concentration = 2.39E-12 uCi/mi

In summary, the liquid effluent concentration is the same for a one unit or two units due to the doubling
of the dilution flow, but the curies released is dependent on the number of units.

Thank you for your support,
Barry

1-312-269-7296

file :///C :/Users/O59455/AppData/Loca1/Temp/notesFFF692/web276 1 .htrn 8/9/2016
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.--- Qrvrcd by E\RRY C: SCHVVARTlSarq tur y or 021D3120 0751 AM

Fa BARRY C SCHWARTZ/Sargentlundy
Golich Jeffrey M (GenCo Nuc) < r’ j V ç
a!J LpL1J <GW? Lz r n> h”\ I LU< ‘‘u c om

<AUN’/ J c’ k j 0(1> F?J ‘R( j i un r A ° “ griuco>1L3l J) ec” II L ZEE . > H ( c)JQf
. QD> ‘Ccx, Zoe L:(GenCo-Nuc)” <zcecoxek1co!pcorn>, Englert, Edward James:(GenCo-Nuc)’

D: 08/02/2016 02:53 PM

Suhect: RE: [EXTERNAL] Byron Liquid Releases and Airborne Releases- per Unit or per Station

Jeff,
Thank you for the cIarificaton and correction. As far as doubting the annual release of UFSAR Table 1 1 2l isconcerned, I am going to do some preliminary number crunching this evening with the ‘gpm” annual averagedilution value in the UFSAR and compare some examples with ODCM Table 24, Assumed Composition of the
Byron Station Liquid Effluent, which is in units of uCi/mI. I will E-mail you tomorrow.

Thank you for your support,
Barry
1 3l2-2697296

from. Golich, Jeffrey M.(GenCo-Nuc)
t) S (‘ 11’ 7 J” < ‘ ‘-l’ ‘\ i -‘ J >

Cc: “CM lAl’ll sranilunctvc:)r1 <GMLAUNlt rc,tuncivom>, ‘AN
<,l ( I I £s’ (s l I I C > PJ ( / I 0 U th r <1 1 U M( (3- ‘ n h nt‘I 1lT’FL d udc. <r--’ (H 1 i> lvll5 LlOT çH dv ‘

‘Cox, Zoe L:(GenCo-Nuc)” <ç “Englert, Edward James.(GenCo-Nuc)”

[Hte 08/02/2016 01:32 PM

RE: [EXTERNAL] Byron Liquid Releases and Airborne Releases- per Unit or per Station

Barry,

[think there may have been a misunderstanding. don’t believe we concluded the liquid effluent concentrations listed in
the UFSAR were on a station basis. But believe that l stated the liquid effluent concentrations (uCi/mi) needed to be listed
on a station basis becanse that is the way they are required to be input to RETDAS, When a hqrnd release permit is created,
it is a single permit. RETDAS subsequently allocates the dunes and dose evenly between units

So it sounds like the values in Table 1L24 just need to be doubled.

Jeff

From ‘-
- I

sent: Tuesday, August 02, 2016 12:38 PM
To: Golich, Jeffrey M :(GenCoNuc)
Cc LL’ J1 3ft f5 i I’ l” t1

‘/“ d , I
1 II i i, Cox, Zoe L (GenCo-Nuc), Englert, Edward James (GenCo Nuc)

file ://!C :/Users/05945 5/AppData/Locai/Ternp/notesFFF692/—web276 1 htrn 8/9/2016
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Subject: [EXTERNAL] Byron Liquid Releases and Airborne Releases- per Unit or per Station

Jeff
In our conference call of 7/14/2016 , we discussed UFSAR Table 11.2-1 for expected annual liquid releases intothe discharge canal. UFSAR Table 11.3-6 is the expected annual airborne release per unit as indicated by thedouble asterisk in the table title, The point of this discussion was UFSAR Table 11.2-1 an expected annualrelease to discharge canal per unit or per station. Since UFSAR Table 11.3-6 is explicitly annual release per unit,
we concluded that UFSAR Table 11.2-1 is per station due to the absence of the per unit designation.

However, during the preparation of the draft calculation I was preparing a section of the calculation on the poweruprate impact on normal operation source terms, airborne and liquid, UFSAR Section 11.3.3.4 and UFSAR Table
11.3-7 and UFSAR Section 11.2.1.3 and UFSAR Table 11.2-4, respectively.

The following tables are extracted directly from the UFSAR for comparison purposes:

LIQUID RELEASES

Comparing the ‘Total’ column of Table 11.2-1 with the ‘Expected Release’ column of Table 11.2-4 shows thatthey tabulate the same annual releases, accounting for rounding. Note the units of release in the two tables, Ci/yrin Table 11.2-1 and Ci/yr/unit in Table 11.2-4. The conclusion previously drawn on liquid releases being on a
station basis was not correct. Based on Table 11.2-4, the units of release are Ci/yr/unit not Cl/yr/station.

AIRBORNE RELEASES

Note the double asterisk in the title of Table 11.3-6 indicating that the table is on a per unit basis. In Table 11.3-7,the 2nd column is entitled “Annual Release From One Unit”t. Therefore, these two tables explicitly indicate the
annual releases are on a per unit basis.
In summary, liquid releases and airborne releases are in terms of Ci.yr/unit in Chapter 11 of the UFSAR.

New PDFs for liquid releases are in preparation and are being reviewed..

Thank you for your support,
Barry
1-312 -269-7296

This Email message and any attachment may contain information that is proprietary, legally privileged,
confidential and/or subject to copyright belonging to Exelon Corporation or its affiliates (‘Exelon”).
This Email is intended solely for the use of the person(s) to which it is addressed. If you are not an
intended recipient, or the employee or agent responsible for delivery of this Email to the intended
recipient(s), you are hereby notified that any dissemination, distribution or copying of this Email is
strictly prohibited. If you have received this message in error, please immediately notify the sender andpermanently delete this Email and any copies. Exelon policies expressly prohibit employees from
making defamatory or offensive statements and infringing any copyright or any other legal right by
Email communication. Exelon will not accept any liability in respect of such communications. -EXC1P

fi le:///C :/Users/05945 5/AppData/Local/Temp/notesFFF692/web276 I .htm 8/9/2016
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/ N Permits Attached
Golich, Jeffrey M (GenCoNuc)

/ to
BARRY.CSCHWARTZSargentIundy.com
09/15/2016 03:54 PM
Hide Details
From: ‘Golich, Jeffrey M:(GenCoNuc) jeffrey.go1ichexeloncorp.com>
To: “BARRY.C .SCHWARTZSargent1undy.corn”
<BARRY.CSCHWARTZSargent1undy.com>,
History: This message has been forwarded.

6 Attachments

L±j
Liquid Permit 2016064.docx Liquid Permit 2016065.docx Ui Vent Stack Permit 2016307.docx

I Ljj
Ui Vent Stack Permit 2016308.docx U2 Vent Stack Permit 2016309.docx U2 Vent Stack Permit 2016310,docx

Barry,

Attached are copies of all the permits that were created for this project.

RETDAS was updated from v3.6.4,8 to v3.6.4.9. The update was to correct the error in the instantaneous Site
Period Dose Rate report module only and did not involve a change in the source code. Therefore the V&V
testing, which was performed on Version 3, still remains valid. The RETDAS reports only display v3.6.4 so there
is no need to run another instantaneous Site Period Dose Rate Report.

Jeff

This Email message and any attachment may contain information that is proprietary, legally privileged,
confidential and/or subject to copyright belonging to Exelon Corporation or its affiliates (“Exelon”).
This Email is intended solely for the use of the person(s) to which it is addressed. If you are not an
intended recipient, or the employee or agent responsible for delivery of this Email to the intended
recipient(s), you are hereby notified that any dissemination, distribution or copying of this Email is
strictly prohibited. If you have received this message in error, please immediately notify the sender and
permanently delete this Email arid any copies. Exelon policies expressly prohibit employees from
making defamatory or offensive statements and infringing any copyright or any other legal right by
Email communication. Exelon will not accept any liability in respect of such communications. EXCIP

file :///C :/Users/05945 5/AppData/Local/Temp/notesFFF692/web1093 .htm 9/i 6/2016
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16-012
REIDAS t’3.6..4 <BYR>

0
PAGE 5U01158U

PAGE 3F of 8F
vSst

GASEOUS RELEASE ANt’ DOSE SUMMARY REPCRT - BY UNIT
(Composite Critical P.eceptor — Limited Analysis)

Release !D
Period Start Date.
Peric-d End Date
Pencd Duration (rain):
Coefficient Type.....:
Unit :

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
S. 256E÷0S
Historical

NUCLI DE DATA ntssrrrw = nac t cnaxasam aanatc ==

Verified by:

______ ______

Avex age
Nuclide uCi uCa/ce Rati-z

CS—134 4.705+03 2.15E—12 1.07E-02
CS—IS? 7.79E+03 3.565—1? 1.78E-t2

P>=S 4.255+04 1.S’45-Il 1.125—01

Total

2.0051—10
2.OOE-10

3.SIE-i09 1.74E—06 l.OlEi-0l

Date/tiTce: O)/2E/2016 23:1’ retdasrD: Rerdas Page - 2-
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GASEOUS RELEASE AND USES SUESSARU RESOAn

Ae.ezs yRS

U S 5Rt S

5

Grsfccv!MS.1k (CSiILK
S C:tU?LUU

.5 / U U

U
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%Thl°yR1a-oi2 Ffr&0
RETDAS v3.6.4

YSSI

GASZDUS RELEASE AND DOSE SUMttkR REPORT - BY T’UT
(Composite Cr3.tical Receptor - Lirn±ted Analysisi

telease ID ..........: a All Gas Release Types
Period Start Date : O1/M/201? 06:00
?eiod End Date : 0l/012318 03:00
Period Duration (min) 5.2363+03
Ccefficienc Type.....: Hietcrical
Unit : 1

PERiOD 0GAN DOSE BY AGE GROD AND PATHWAY (ureu.’ n==antnnan
Age/Path Bone liver Thyroid Kidney Lung GI—I1i Skin

AGPD
Att3liL
AVEG
AC4EAT
ACHILK
TGPD
TINHJ.
WEG
WHEAT
TCI4ILX
CGPD
CINHI.
CVE.G
CCMEAT
CCMILK
IGPD
IflJRL
ICNflK

4.073—02
2.223-03
1.172-01
3. 943-02
5. 452-02
4.07E-02
3.162-03
1.972—01
3.323-02
9.993-02
4.072—02
4.352—03
4.463-01
6.233-02
2.443—03.
4.072-02
3.182-03
4.632-01

4.073-02
1.053—02
5.463-02
I .263—02
3.543—02
4.073—02
I .113-01
7.712-02
9.852-03
5.992—02
4.072-02
1.013—02
1.513—01
1.642-02
1.123—01
4.0?E-C2
6.053—03
2.223-01

4.073-02 4.072—02 4.072-02
2.693—02 1.083-02 1.163—CD
3.893-01 4.543—02 4033-02
5.582-02 1.113—02 1.053-02
1.292+00 2.683-02 1-632—02
4.073—62 4.072—02 4.073—02
3.132-02 2.11t—02 1.233-02
3.442-Cl 6.323—02 5.703—02
4.102—02 9.692—03 8.202—03
2.03e+00 4.S1E-C2 2.713—02
4.072-02 4.072—02 4.073-02
3.353—02 1.012-02 1.113—02
5.532—01 1.262-01 1.173—01
6.32t2-02 1.493—02 1.422-02
4.023+00 9.633—02 5.593—02
4.073-02 4.073—02 4.373-03
2.53—02 5.982—03 6.622—03
9.752+00 1.572—01 1.083—01

0.003+00
0.003+30
0.002+00
0.00E00
0.003+00
0.00E00
0.00E00
0.0L+00
0.002400
o . OOE+o0
0.002÷00
0.oolt+00
3.002+00
0.00+30
0. 003+00
0. ODEtCO
0.002+00
0. C0t-AO

TB

4 .O’E-62
1.083—02
5.042—02
1.202-02
2.913—0.2
4. 073—02
1.103-02
6.433—02
8.293-03
3.842-02
4.073—02
9.972-03
1.213-02
1.473—02
6.592—02
4.073-02
5. 903-03
1.192-01

4.073-02
1.072-02
4.422-02
1.262—02
1.642-02
4.072—02
1. 103—02
5.962—02
9.282-03
2.582-02
4.073—02
9.922-03
1.162—01
1.463—OS
5.213—02
4.072-02
5.862—03
9.962-02

1.232—01
1.363—01
2.333—01
1.463—01

2.542-01
3. 633—01
7.953—01
5.073—01

I. 542—01
1.993—01
3.302-01
2.à92-01

1. 803+00
2.49E00
4. 712+00
9.822+00

1.352—01
1. 693—03.
2.763—01
2.043-01

1.193—01
I .45301
2.393—01
I . 552—01

- - - -- TOTALS
ADtLT

0.60$00 1.432—01TEEN 0.003÷00 1.642—01CHILD 0.003+00 2.532—01INFANT 0.002÷00 1.663—01
— AGE GROJP .‘ PATHWAY DESCRI PVIONS ttatsatnna nfl ==
Abbreviatiot Age Group Par hway

AGPD ADULT Gcøund Platte eposition (GPO)
AflTRL ADULT inhalation (IN&)
AVEG ADULT VegetatIon (VEG)
ACHEA2 ADULT Gre/Cow/Neat (CHEAT)
ACMtLK ADULT Crs/Cow/Milk (CMILK)
TGPD TEEN Ground Plaae Deposition jGPD)
TINTL TEEN Inhalation (INEL)
TVEG TflN Vegetation (VEG)
TCLIEAT flEN Grs/Cow/t4eat jCt4EATJ

TEEN Grs/Cow/Milk (Ct41LK;
COeD CHILD Ground Plane Deposition tGPt
tiNt!!. ChILD Inhalation (tNHL)

Date/Time: 07/28/2016 13:17 retdaflD: Retdas Page — 4
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aMAjvqiq Nfl RVPIR.fl19 REVISION 0 PAGE lOU of 158UANAlYSIS ND. BYRI6-012 REViSION 0 PAGE 8F of 8FP.E1’DAS v36.4 CBXR>

VSSI

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptor - Limited Analysts

Release ID ........ ..: 1 All Gat Release Types
Period Start Date Ol!Oi/20l 00:00
Period End Date : 0l/Oi/201e 00:00
Pericd Duration (win3: 5.256E+OS
Coefficient Type : Historical
Unit : I

Major Contributort 0.0 % or greater to tta1
Nuclide Percentage

AR—41 2.2l+0C
KR-$SM 2.ó6E—0I
KR—85 3.69Et01

2.79E—0l
KR—88 6$33E—01
XE-13114 1.175+00
XE—] 33M 6.005-01
XE—133 566E+Ol
3(5-135 9.985—01
XE—las 1.295—01

Date?Tiice: G7!D*/201’3 13:17 retdasltn Pet-ae ?aoe - 7
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M%18L?YR16.c12
RETD.;s “36.4 <BR>

ADULT
TEEN
CHILD
INFAN?

IGPD
AINHL
AVEG
ACMEAT
ACHI LI
TSPD
‘flNHL
TVEG
TCMEAT
TCMILK
CGPU.
C11414L

ADULT
ADULT
ADULT
&DULT
kDULT
TEEN
TEE”
lflN
TEEN
TEEN
CHILD
CHILD

0
vSst

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
!Covçosite Critical Receptor - Limited Anslysis)

Release ID 1 All Gas Release Types
Period Start Date....: 01/01/2017 00:00
Period End Date : 01/01/2018 00:00
tsra.cd Duntic•n (mm): 5.2562+05
Coefficient Type Historical
Unit 2

tee PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (ntem n=wcatneAge/Path Bnne Liver Thyroid idney Lung GI-Lli Sir. TB

AGPD 4.07t—02 4.OIE-02 4.072—02 4.072—02 4.072-02 4.072-02 0.002+00 4.0E-02AINHL 2.222-03 1.082—02 2.692-02 1.082—02 1.162—02 1.072-02 0.00&tCIO 1.082—02AVEG 1.172—Ut 5.462-02 3.883-01 4.542—02 4.032—02 4.422—02 0.002+30 5.043—02ACNEAT 3.942—02 1.262—02 5.582-02 1.112-02 1.052-02 1.262—02 0.002+00 1.202—02ACHflK 5.453—02 3.542—02 1.282+00 2.682-02 1.632—02 1.642—02 0.002+00 2912—02TGPP 4.072-02 4.072-02 4.072-02 4.072-02 407E-02 4.072-02 0.002+00 4.072-02TINHL 3.162-03 1.112—02 3.132-02 1.112-02 1.232-02 1.102—02 0.002400 1.102-02TVEG 1.872-01 7.772—02 3.442—01 6.322—02 5.702—02 5.96E-02 U.00Ef00 6.432-02TOMEfl 3.322-02 9.852-03 4.202-02 8.692-03 6.202—03 9.282-03 0.002÷00 8.883-03TcMmtc 9.992-02 .99E—02 2.030400 4.512—02 2fl12-02 2.582-02 0.O0E00 3.693—02t2GPD 4.072-02 4.072-02 4.072-02 4.672-02 4.072—02 4.072-02 0.062+30 4.072-02CINHL 4.352-03 l.RE—02 3.352—02 1.OIE-02 1.112-02 9.922—03 0.002÷00 9.972—03CVEG 4.462—01 1.512—01 5.532—01 1.260-01 1.172-01 1.162-01 0.OOE+OC 1.212—01cczat 6.232-02 1.642—02 6.382-02 1.492-02 1.422-02 1.462-02 0.002+60 1.433—02CtMILK 2.442—01 1.122-01 4.022+00 8.60E—02 5.592-02 5.212—02 0.002+00 6.592-02IGPD 4.072—02 4.072-02 4.07E-0 4.072-C2 4.07E-02 4.072-02 0.00E0C 4.072—02IINHL 318E—0 6.053-02 2.752—02 5.983—03 6.622—03 5.863-03 0.002+00 5.902—03tCMILE 4.632-01 2.222—01 9.752+0’) 1 572-01 1.082—01 9.963-02 0.002÷00 1.192-01

TOTALS- -•-----•-----------2.542—01 1.542—01 1.832400 3.352—01 1.192—61 1.252-03 0.002+00 1.432-012.632—01 1.992-01 2.492÷00 1.692—01 i.45E—0I 1.462—01 0.002+00 1.642—017.9E-01 3.302-01 4.71E00 2.762—01 2.392—01 2.332—01 0.002+00 2.532—015.072-01 2.693-01 9.622÷06 2.042-01 1.552—01 1.463—01 0.00E00 1.662-01

AGE tROUP / PAThWM DESCPIflIOt3S
Abbreviation P1ge Gtciup Pathway

Ground P1ase Deposition (GPO)
Inhalation (ItIMLI
Vegetation (‘‘EG)
Grs / Cow/fleat (CHEAT)
Grs/Cow/Hilk (CHILK)
Ground Plari+ Deposition (?D)
Inhalation INNL
Vegetation (VEG
Gre/Cow/Heat (CHEAT;
Gte/Cow/Milk (CNILtC)
Ground Plane Deposition LGED)
Inha1aron (TNHLI

Date/Time: 07/28fl016 13:40 retdaslD: Retuae Page - 4
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ATTACHMENT H

RETDAS :Cor%jIPuTER PROGRAM GASEOUS NSiANTANEoU5
(UNALTERED) DOSE REPORT

BYRON STATION UNIT I AND UNIT 2
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LIQUID RELEASE AND DOSE SUMt4APY FaPcR’r
(PERIOD BASIS - St liNt?)

Releaso I All Liqjiid Re)eases
Perior3 Start Date 01/01/201? CG:O0
Period End Date.....: Ol/c:l/2018 00:00
Period Duration (mins): 5.2562+05
Unit I
Receptor : 0 Liqtid teceptor

_.. - - -- TOTALS -

AGE GROUP / FATHWk
Abbreviation Age Gtoup

ADULT
ADULT
TEEN
TEEN
CHILD
CHILD
ItT?AN?

DESCRIPTIONS cmaaa
PacIr4ay

a P23111? ORGAN 0022 97 AGE GROUP AND PATHWAY (mrem) aacnnn
Age!Peth Bone Liver Thyro±d Uidney Luna Ct-Ui 6kb; TB

APWtr 2.162-05 1.172-04 8.302—04 9.572—05 8.322-05 8.922-05 0.00E0i) 1.07E-04AFWPSp 1.152-02 2.052-02 3.262—03 6.942—03 2.262-03 2.112-03 O.OOEtOO 1.522-02TPWtr 2.Iie-05 9.192-05 7.022—04 7.132-05 6.OvE-0S 6.29E-05 0.002+00 7.112-05TFWFSp 1.212-02 24112—02 3.06-03 7.062-03 2.662-03 1.512—03 0.002+00 9.732-03CPWtr 6.062-05 1.302—04 1.682—03 1.362-04 3.15E04 1.14204 0.002+00 l.232C4CFWPSp 1.502-02 1.842-02 3.212—03 5.942—03 2.092-03 5.532-04 0.002+00 3.4E-03IPWtr 6.462-05 2.172-04 2.582-03 1.372-04 1.142-Oq 1.092—04 0.002+00 1.172—04

ADULT 1.152—02 2.072-02 4.093-03 7.33E—03 2.342-03 2.202-03 0.002*00 1.522-02TEEN 1.222-02 2.122-02 3.762—03 7.132-03 2.722-03 1.572-03 0.002+00 8.802—03CRILi 1.512-02 1.85E-02 4.692—03 6.082-03 2.212—03 6.672-04 0.002+00 3.602—03INFAWP 6.462-OS 2.972-04 2.582—03 1.372—04 1.142—04 1.092-04 0.002+00 1.172—04

APWtr
Ar.vwSp
TPWtr
TFWFSp
CPWtr
CFWFSp
IPWtr

Potable Water (PWtr)
Fresh Water Fish - Sport
Potable Water (PWtr;
trash Water Pith — Sç.ort
Pozabie Water (PWt)
Freat Water Fish — Sport
Potable Water (?Wtr)

(flSP)

(FFSPI

(FF52)

Ddte/Tirne: c?2a’2oIc 1C:44 etCastt1: Rat-ias raqe — 3
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PAGi8ftrnrREVDAS v.3.6.4 <SYP> vssx

LiQUID REISASS AYD DOSS SUMI4MIY flPORT
?EflOt’ BASIS - BY UNIT)

Release ID.: 1 AJ Liqui. Releases
PeriDd Stast Date .....: fl/01fl217 00:00
Period End Dat€ : 01/01/2012 00:00
Period Duration (mins): 5.2565+05

Mazor Contribtators : 0.0 % or graatet to tot•a1
tluclide Percentage

CS-136 2.12S’00
CS—137 4.722a01
02—144 2.862-05
WP-239 2.31!.-10

T.Spec Tot Eody 0ULt 2B00Y 1.5tE—02 31-day 6.003-02 2.55E+U1
Quacter 1.502+00 1.0E00
Arintlal 3.002+00 5.102-01

Critical Pathway : I Fresh Water Fish - 3port FFSP
t4acr ContrIbutors : 0.0 % or greater to totoi
tJuclide Perceitage

H—3 6.StE—C!1
ca-si 2.765—07
ZIN-54 2 .r42-03
12—55 2.052-05
12—59 1.162-04
C:)—58 3.355-03
co-oo 1.832-02
BR-83 2.482-26
R9—86 7. 643—03
SR—89 3.14!—05
ZR—95 5.’8S—07
149—95 9..245—04
140-99 1.812—04
TC—911 3.142—06
RU•-103 1.255-06
RU-lOS 9.312-CS
AG—LiON 1.652—06
TE—12) 3.112—06
¶rE—229 7745-07
TZ-329M . ‘85—04
P2-131K 7 585—05
P5—132 3.152—03
1—130 1.’E-05
I13l 4.202—12
1-132 5.203-05
1—133 4.202-03

2.852-04
CS—124

Dateflme: 07/39/201€ 1444 retdastD: Retdas açe - 9
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PAGcfit
8U

981

LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - EsY UNIT)

Release ID 1 All Liquid Releases
Period Start Date......’ 01/01/2017 00:00
Period End Date : 01/01/2018 00:00
Period Duratiar (tufts): 5.256E+05

Major Contributors 0.0 % cr greater to total
NtiS ide Percentage

Critical Patnway
Major C3ntribMtors
NucLi4e Re rcentag€

11—3 6.5113—01
CM-fl 2.’613-07
1411-54 2.94E-03
FZ—55 2.0513-05
FE—$9 1.16E—04
00-58 3.35E—03
CO-f!) 1.6313-02
BR—63 2.4313-06
P.8—86 7.E4E—03
SE—69 3.14K-OS
ZB-95 5.tSE-O
N8—Si5 9.2413-04
140—99 1.8113—04
TC—99t4 3.1413—Of
1413—103 1.2513-06
RTJ—106 Ss.312-05
AG—liON 1.E513—06
TE—127 1.1113-06
TE—!29 7.7413-07
P2—12914 2.1813—04
TE—13114 7.6813—05
713—137 3.1513-03
1—13G 1.4713—05
1—131 4.203—02
1—132 5.2013—05
1—133 3.213—03
1-135 2.8513—04
05-134 5.6113+01

I Fresh Water Fish - Sport (FF3?
0.0 % or greater tO total

CS—136 2.1213+00
03—137 4.7213.01
03—144 2.6613—OS
NP—239 2.3113—10

T.Spec Tot Body ADULT flODY 1.5313-02 31-day 6.0013-02 2.5513+01
Quarter i.S0E0O 1.0213.00
Anr.uai 3.QQEtOO 5.1013—01

Date/Time: 07/26/2016 14:45 retdasto: Ret•as Page - 9
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‘Wt%1I°b4aie-o12
RETDAS v3.6.4 <BYR>

VSST

4OCPRI9O URANIUM FUEL CYCLE DOSE BBPORT

LIQUID DOSE StINMARY

tinits 3 & 2

Report f•zr: 2017
Una.t Range - From: 1 Tc: 2
Liquid Receptor
—== PERIOD DOSE BY ORGAN AND ?GE GROUP (mrern) nnnnnsr ANNUAL 2017 nwnt=Agegrp Bone Liver Thyroid Kidney £sung GI-LLI Skin TB

ADULT 2.312—02 4.132—02 8.182—03 1.412-02 4.692—03 4.392—03 0.002+00 3.062—02TN 2.43E-02 4.23E—02 7.52E-03 1.432—02 5.442-03 3.142—03 O.00E00 1.762—02CHILD 3.02E-)2 3.712-02 9.’77E—03 1.22E—)2 4.422—03 1.33E—C3 0.002+00 7.212-03INFANT 1.292-04 3.942—04 5.162-03 2.742-04 2 282-04 2.192-04 0.OOE+00 2.332—04
= == SITE DOSE LIMIT AN’LYS L S trnnsanni ann ANNUAl. 20 j7 m

Aye Dose Limit Max % ofAnnual - Limit Group Organ (intern) (intern) Limit

2017 - Adrr4in. Any Organ TEEN LIVER 4.222-02 7.SOEtOO 5.652-01201? - Admin. Thtal Body ADULT TBODY 3.062-02 2.252400 1.36E4 00

2017 — T.Spc. Any Organ TEE!s LIVER 4.232-02 1.002+01 4.232—01Critical Pathway: Freshweter fish
Major Contzibueors jO% or greater to total)
NøtJ. ide Percentage

11—3 3.382-01
MN—54 1.092—02
fl—5 S.322-05
P2-59 2.232-04
CO—SB 1.072—03
CCt_60 5.982—03
RE-SE 1.272-02
ZR—95 5.382—07
143—95 1.252-03
M0-99 .17E-04
Tc—99’i 1.77E-07
AG—lION 2.13E—05
TE—127 1.442—06
TE-129 9292-07
TE—129H 5.092-04
TE—131P’i 7.022-05
TE-2.32 2.503-03
1-130 2.69Z—03
1—131 5.462—02
1—132 1.082—04
1-133 1.032-92
1—135 5.662—04
CS—134 5.03E01
CS—1S6 2.122+00

Date/Time; 07/28/2016 15:25 retdaslD: Retdae Pa2e - 9
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tcIna°d&R16.oi2 rAM!1R,?o j3tUoVf8U
RETDAS v3.6.4 <5YR

vssi

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

Nuclide Peccenrae

CS-137 4.72Et0l
01—144 2.86E-05
NP—239 2.31E—lO

2017 - TSpc. Total Body ADULT ThOD? 3.r,6S-2 3.OOEtOO 1.(’2EOOCritical Pat!wby; Freshwater fish
Major Contributors cO% r greater to total)
Vuclide Percentage

14-3 6.51E-Gi
CR-SI 2.76E—07
1411—34 2.94E—03
FE—55 2.05E—05
FE—59 1 16E-04

3.3t—O3
Ct—EU 1.63Z-02
BR-83 2.48E-06
RB—86 7.64€—OS
SR—89 3..L4E—05
ZR—95 5.182-07
1413—9.5 9.24E—04
140—99 1.312-04
?C—99M 3.142—06
RJ-103 1.25E-Oà
ttU-106 9.312-C’S
AG-lION 1.852-05
‘tE—127 1.112—06
TE-129 7.742-07
TE—12914 2.782—04
TF—I3lM 7.632—05
TE—132 ..15E-O3
1—130 1.472—05
1—132 4.202-02
1—132 5.202—05
1-133 4.202-03
1-135 2.852—04
‘23—134 5.612+01
CS-l36 2.112400
CS—IS? 4.ilE4OI
‘22—144 3.032-06
14P—239 1.672—10

Dare/flute; 07/25’20Th 15:25 retdastD: Recaas £eje - 10
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RETDAS v36.4 (8Th>
VSSI

4OCflU9O URANtUM FUEL CYCLE DOSE REPORT

Navilde Purcectaae

C3—134 4.S9EtOO
CS—137 9.47E+OO

Cnste:Th’n: 07/28/2016 15:25 retdastt’: Retaas
— 24
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USE I

4 IJCFRIEQ; URANIUM FUSE CYCLE DOSS REPt*ET

GASEOUS DOSS SUMMARY

Lift’s

2017 1.211
20.17 YtOmin, Beta I.C5Stl

2.545-00

5J3S0]

Ma C-

it

ES ‘— IS 3M

KS 13

4 Caintosite Seceptor 1:10
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201 17
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AI%tWtWvR16.oi2
SETIDAS 1:3.6.4 <SIR> YSS:

40’TR193 URANWM ?OEL CYCLE DOSE REPORT

Unit’z 1 & 2

Repart to:’: 207
udt Range - From: I To: 2

NA1MUM DCS ?iNALkSIS nrm naatrnn atann==n ASNUAI, 20]?
Age

Dcne Type Group Draal inrexn)

:iny Orçat’ INFANT THYROID 1.97E0iLiquid Receptor: 0 Liquid Recepto:
Gaseous Recept•r: 5 Cornpcs.te Crit. Receptor - I?
Distane: 800 (rneters Coins Point: ESE

Liquid Dose: 5.16E-03 I of Total: 2.62S-02
Critical Pathway: potable Water (PWtfl
Major Contributors (0% or greater to total)
Nuciide Percentage

11-3 4.08E+00
CR—Si 4.373-OS
NN—54 0.OOE÷0O
P555 0.OOE+00
FE-59 G.O0E+00
CO—SR 0.OOEtPO
CO—6i 0.O0EOO
PR-63 0.OOE+C0
PS-BE 0.00S’OO
SR-8S’ 0.OOEt00
ZR-95 0.005+00
NB—95 0.DOEtOO
2t)-99 O.0)E+0O

O.C)ZZ0D
Rt]’-303 C•.OOEtC•0
P.0-106 o.ooz+oo
AS-lION 0.005*00
TE—]27 8.805-07
TE—129 5.5€E—07
TE—129t4 1.365—04
TE-131M 3.125-05
TE-132 7.235-04
1-130 1.245—02
1—131 9.635+01
1—132 2.185—02
1-133 9.325+00
1-135 2.185—Cl
‘25-134 0.005kW)
CSi36 0.DOZ’vOC.
CS-137 0.005+00
CE-144 0.UOEtOO
NP—239 0.005k02

Date/Time: 07!28/D016 15:25 retdaalD: Retdas Page - 2’S
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PAGE 52U of 158U
PAGE 61 of 91

vSsI

400FRIYO URANIUM FUEL CYCLE DOSE REPORT

Gaseous Dose:
Critia1 P3thway:
Ma r Contributors
Mud ide

11—3
C-14
KN—54
11—59
co—SB

SR_es
SR-90
1—131
1-133
CS-334
CS-1$7

Liquki Dose:
Critical Pathway:
Major Contributors
Mud ide

11-3
CR-Si
MN-34
11—55
Fe_Ps,
cO—58
CCI- riO
SR- 83
PB-Sc
SR—BY
gR—S5
NB-95
160—99
TC-99M
RU-103
RU- 106
AG—lI (‘14
TE-127

l.9SE-(’1 % of T•ta1: 997IttCl
Grs/Ccw/Mi ;jc (CtULK
(0% r greater to totil;
P•n-centage

2.SIE—0i
8.051—01
7.903-03
5.291—04
73E—O3
1.901-01
8 .891-09
0.001+00
9.121t01
1. 34r÷0’)
3.961-02
l.66E-’31

tt tttStflttrflEtfl

Age
‘roup C•rgar:

CHILD TBCDY
Liquid Receptor
Composite Cdt. Receptor - IF

Compass Point: 551

7.211—03 % of Total: 1.411+00
Fresh Water Fish - Sport (FISH
(0% or greatev to total)
Percentage

3.331+00
1.311—06
1 .351-02
1.271—04
3.2E-04
i.65?-02
9.071—02
I .481—05
4.47E--2
2.081-04
3.921—06
4.34E—)3
1 311—03
1.791-05
7.361-06
.C’3E 04
1.431-05
6. ‘551—06

=n MAXIMUM DOSE ANALYSIS

Dose Type

Total Body
Liquid Eeceptor 0
Gweous Receptor S
Distance: 800 (meters)

ANNUM. 20Y1
Dose
(mreai)

5. L2E—Oi

Date/Time: 07/28/2016 15:25 retiasfl’: Fcetdas Page - 27
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ThIW13°ã4R16-O12
RETDAS:v3.6.4 <8Th>

VSSI

4OCFRI9O URANIUM FUEl. CYCLE DOSE REPORT

Nuclide Percentage

TE—129 4.538-06
TE—129M 1.63E—03
P8—13114 4068—04
P8—132 3.. 568-02
1—130 8.568—05
1—131 2.058—01
1—132 3.138—04
1—133 2.61E—02
1—135 1.67E—03
CS-134 5.258+01
CS—136 6.67E+00
CS—137 3.71E+01
CE-144 5.598—05
NP—239 1.238-09

Gaseous Dose: 5.058—01 % of Total: 9.87E+01
Critical Pathway: Vegetation (VEG)
Major Contributors (0% or greater to total)
Nuclide Percentage

11—3 2.24E+01
C—14 : 5.158+01
1414—54 3.498—01
FE—59 7.518—02
CO-58 5.02E—01
C0-60 7.898+00
SR—89 1.97E—02
SR—90 1.21E-01
1—131 3.018÷00
1—133 6.78E—02
CS—134 4.598+00
CS—137 9.47E400

Date/Time: 07/2812016 15:25 retdaslD: Retdas Page - 2
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RE rt
I 6OI 2 C) PA(P

ID DOSE

4.I3Eo2 eissos i..$Iso:I 469EO3 $.3EO3

05150 371E*02177E053 I 22:E052 4.. 420503 1.33103 0,003+00 7
3. 1 +05 43: 74544,35 4, j,2305 , 3

ADULT IBODI 0,051102 2.05r4:3 13+0500

Critical Pathway’. Frehwatr ft

1 S

3C’23’14
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Nuclide

CS-137
CE-144
NP-239

H-s
CR-si
1414—54
FE—55
FE—59
cO—58
CO-SO
BR-fl
RB—B 6
SR-89
ZR—”
NB-95
MO— 99

• TC-99M
• RU-103

RU-106
*0-11014
TE-127

• TE-129
TE-12 914
TE-131M
TE—132
1—130
1—131
1—132

• 1—133
1—135
CS—134
Cs -136
CS-137
CE-144
NP—239

Percentage

4 .72E+01
286E—05
231E—10

6.51E—01
2.76E—07
294E—03
205E—05
1.16E—04
3.35E—03
1.83E—02
248E-06
764E—03
3.14E—05
518E—07
9.24E-04
1.S1E—04
3.14E—06
1.25E-06
9.31E—05
LB5E—06
1.I1E-06
7.74E—07
2.78E—04
7.68E—05
315E—03
1;47E—O5
4 .20E—02
5. 20E-05
4 .20E-03
2.85E—04
5.61E+01
2llEtOO
4.11E+01
5.05E—06
i.67E—10

RETDAS v3.64 <BYR>

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

vsSI

2017. - T.Spc. Total Body ADULT TBODY 3.06E-02 3.OOEtOO l.02E+00
CritIcal Pathway: Freshwater fish
Major ContrIbutors (0% or greater to total)
Nuclide Percentage

Date/Time: 08/11/2016 09:04 retdaslD: etdas E’age —. 10
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4iCrR190 URANIUM FUEL CYCLE DOSE REPORT

Units 1 s 2

Rort for: 2017
Unit Range - From: 1 Tc: 2

!4ft;4;MUM LSE AL4ALVSI S == ANNWAL 2017
ge Dose

Dose Type Group Organ {w.rem)

Any Organ INFANT THYROID 1.33E+01Liquid Seceptor? 0 Liquid Receptor
Oaseos Receptor: 5 Composite Crit. Receptor — IP
Distance; 800 (meters) Compass Foint: SSZ

Liquid Dose: 5.i€E—03 I of ToLal: 3.862-02
Critical Pathway: Potable Water (PWtr)
Major Contrlbatorn 0% or greater to totat!
Nuclide Percentage

11-3 4.082+00
CR—Si 4.37E—08
MN-S4 O.OOEtOO
FE-5S 0.00E400
FE-59 0.002+00
CO-SB 0.002÷00
CO-SO 0.002400
BR-83 0.002+00
Rfr-86 3.0OE-rOO
SR—Be O.00S00
£R—95 0.DDEtUO

0.O0E00
P40-99 0.002+00
TC—99fl 0.OOE÷00
?U-103 0.002+00
RU—lOS 0.002400
AG—11OM 0.OOE+0O
‘P2—127 8902—07
TE-129 5.562-07
TE—129M 1.362—04
?E-131M 3.12E—OS
TE-i32 7.232-04
1—130 1.242-02
1—131 8.63E+01
1—132 2.1BE-OZ
1-433 9.32E--C0
1-135 2.182—0]
CS-134 0.002÷00
CS—136 0.002*00
CS-137 0.00200
CE—144 0.002400
NP—239 3.002÷00

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Psge — 26
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RETDAS v3.6.4 <SIR> VSSI

400fltl9O URANIUM FUEL CYCLE DOSE RESORT

Gaseous Dose: 1.332f01 % of Tocal: 9.9*2+01
Crittcal Pathway: GrsCzwfNi1 1CMILX
Majcc Contributors (0% or greater to total
Huol ide Percentage

11-3
‘2—14 1. l9s+O0
NN—54 lfl7E—02
FZ—59 7832-04
CO—5t’ 1.092—02
‘20—6’) 2.alE—o1
SR—89 1.322-08
5k-SO 0.005+00
1—132 9.662÷01
1-133 1.261*00
CS-134 5.862-02
CS-137 2.462—01

‘- MAXItIUM DOSE ANALYSIS anss annnnnur ANNUAL 231 =mrr==a
Age Dose

Dose Type Group Organ

Total Body CHILD TBODY 5.OIF-O1
Liquid Receptor: 0 Liqaid Receptor
Gaseous Receptor: 5 Composite Crit. Receptor - IP
Distance: SOC aneters) Compass Pcirt: 52!

Liquid D:•se: 7.212-03 % of T3tiI: i.41*00
Critical Patinny: Fresh Water tish - Sport jFFSP)
Hajor Contributors O% or greater to total)
Nuclide Percentage

3.33E0O
CR—52 1.312-06
MH—54 1.352-02
P2—55 1.272—04
!E—59 3.722-04
cO—53 2.652-02
‘20—60 9.072-02
BR—83 1.462—05
P3—86 4.472—02
SR—S 9 2. 002-04

3.92E-OS
1413-95
MO—SEt I . 312—03
TC—99H 1.792-05
RU—103 7.962-O€
RU—1Oó 7.032-04
AG-JIOM 1.432—05
TE—127 6.65E-06

Date/Time: 06/1112026 09:04 retdastD: Retaas Page - 2
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17551

4C’Cfl190 URANIUM FUEL CYCLE DOSE REPORT

Sucl±de Percenteqe

TE.-129 4.538—06
E-129H 1.638—03
TE—13114 4.068-04
TE-132 1.568-02
-130 8.568—05

1—131 2.058-01
1—132 3.138—04
1—133 2.618-02
1—135 l.c7E—03
CS-134 5.258+01
CS-136 6.67EkC)0
CS—137 3.71E01
08-144 S. 598—05
NP-2?9 1.238—09

Gaseous Dose: 5.008-01 * cf Total: 9.868+01Critical Pathway: Vegetation IVEG;
t4a5or Contributors iO% ox greater to total)
Nu.:lide Percentage

11-3 2.26E01
0-14 5.208+01
NN-54 3.52E-01
FE—59 7.588-02
CO—SB 5.078—01
CO-GO 7.981n00
Sft_89 1.998—02
SP-90 1.228-01
1-131 2.OBE’00
1—133 4.368—02
C8—136 4.648+00
CS—i37 9.56Et00

D.tte/TL:ae: aO/l1/2C’16 o;:)4 retdaslD: Recctea Page -
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• BYRON NUCLEAR POWER STATION
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ANAlYSIS N9. YR16-O12 REVISION 0 PAGE 65U of 158UJ NLVbNJ SfR46 O2 PEVSVG A3E3Oot6flO

BYRON NUCLEAR POWER STAIION
UNIT it DOCKET NUMBER STN5O454’$55

PJcNOACTVE EFFLUENT RELEASE REOV
January 201 5 December2016

Suppementa ntbrmatbn

Regu;atory Limits

a Fission and activat.ion products:

Tech Spec Whois Body 600 mremiyesr
Skin 3000 mrern/year

100FR5O Gsrnms = 5 mrad/qusrtsr; 10 nrsd/year
Beta = 10 mrsd/quarter; 20 mradlyear

o od cc (summed wth cwhculate see b o )

c. Particulates with haiflives> 6 days:

Tech Spec Organ 1500 rnrem/year
IOCFR5O Organ = 75 mrem)quarter; 15 mrem/year

d Liquid Effluents:

IOCFR50 Whole Body = 1.5 mrem/quarter; 3 mrem/year
Org = Sn n/marer IOn rem year

Maximum Permissible Concentration

a. Fission and Activation Products: I OCFR2O Appendix B Table 2
b toame I 0CF920 Appeiax B Thbe 2
c. Particulates: IOCFR2u Appenthx B ada 2

Lquid Effluents lOX1OCFR2O Acpendx B Tabs 2

3 Average E’ergt 1hs err s not aopcable The ODCM hr,as the dose equ vatent rates as to Dcrelease of noble gases to less than or equal to 5u0 nirem/year to me toraa 000y and less than or equalto 3000 mrem/year to the skin.

4. Measurements and Approximations of Total Radioactivity

a Ass on an I Smsaho i vcducts Pnor to reeas Inc so4op c eor4ent s dc’errne Reeassdacis ty L cacuatea smg oluno o’ ahrase whch s date mrcd 0/ 1anye r tarfr lessccnfanmbnt pressre or contam nen’ pu ga fa flo ates

o Parurula’ soc ooma samnphng rad or the pant sen’ scaJs we coiunncuslt rollecSd andr olszad sseek v I ntjoi aid noh gas n&vsc ‘or he p3ant ,eot s’ack a’e oh amoo andanalyzed weekly.

Page 2 of 7$
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ANA)YSS NO BYRI6-012 REVISON 0 PAGE 66U of 158UANALYSJS NO. BYRi6O12 REVISION I) RAGE 40 of 800

C Lqu a eftuet ‘,ct oc ana!is s crrned or ei oatcn quid &aaze tank a o c ts
r&eaSe Tot& re4ease aotivty is c&cu!ated using vaiume of r&eass. Tota tritium activityr&eased is calcutated from the highest of a monthly circuisting water blowdovvn compositeactivity or a aura of the effluent input composite activities

d. All positive results (i.e higher than the lower iirnit of detaction (LLD)) are repo4ed in units of
L!CiIOD or uCi/mi uness otherwise noted AU LLD vaiues and tre associated LLD requirements3rehDed’fLi”i&fl A

t:
J? utn t

EL Liquid:

I Number of batch reisases 79
2 ca’ t me ceuod yr osto el€csC\ 7 O C rr n€s
3 Maximum time period for a batch reisase 558 minutes
4 Aeaqe tPe perod fare ba’ch e5553 — 2z7 m C5
S i\jpmmj I aria c’’d foi a xt &e’st ‘33 r
6. Average Rock River stream flow during periods of release of effluent into a flawing

c ear 68 r3/oec 025t0 0, n o n a on ¶o Tt the U S Ceo og D5 S Jr’ev Byron
Gauging Station

b. Gaseous

I Number of batch releases 370
2. Total time period for batch releases = 35241 minutes

Mar rn tma cenorA fe oatch rclc’e J3 i res
4. Averaoe time period for batch releases 95 minutes
5, Minimum time ceriod for a batch release = 5 minutes

0 Abnormal Releases:

a. Liquid None

b. Gaseous — None

rere was one re s on S a 0 St’e Dose Ce cuso Ma iua (03CM) v ‘w S ve o;emen+ed nFebruary 2015. The revision included updating the reference for a revised dose analysis reportregarding the Independent Spent Fuel Storage Installation (ISFSI), adding a note specifying thatdosimeters are present at each. air sampling location, improvements to dosimeter maps, locationchanges for two Special Interest dosimeters, and severai administrative changes.

8. Errata

No errata data to report.

9, 2015 Radiological Groundwater Protection Program (RGPP) Results Summan:

In 2015, fifteen (15) Radiological Groundwater Protection Program (RGPP) monitoring wells weresampled in total. Groundwater samples were obtained in March, May, August, and November andanalyzed for tritiurn. In addition, a study of gamma, gross beta, and gross alpha radioisotopes wasperformed in accordance with Nuclear Energy Institute (NEI) 0707, Groundwater Protection Initiative;for the samples obtained in May. None of the May samples showed concentrations of radionuclidesho$ 4ns 001 dated ccc qyou id love Tree ele cort3nt: iet&e c urn aocve he ic erUnit of detection (LLD) of 200 pCi/L They were: AR—$ (493 pCiIL in March, 723 pCi/L in May, 417
Page 3 of 79
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ANAlYSIS NO RYR16-012 RV1SION 0 PAGE 67U of 158UANPLVSQ R 62 reSONJ PAGEEDOt9GQpCVL In August 450 pCi/L in November) and ARi1 (945 pCi/L in March 839 pC/L in May. 422 pCI1Lin August 1040 pCUL in November) WGUS ARA and ARi I are near the circulating Water Bo’’downpiping where hatodca ieakage through vacuum breaKers wee known to have occurred TritiumconcentratIons n these weths have gradually decreased since being first sampied in 2OO6 n 2O15tritium was measured in Well AR73 located onaite juat west p1-ant structures at concentratJOnS rangingbetween the bwer limit of detection (200 pCi/L) and 508 pCi/L. Tritium has been measured in this well;uat abO”’ d3tctO C i P1 ta n an r>r td t aSS a r t5 v a W5S flr cirhe I 2003 The trt Jn’present in this well is at or beiow tritiurn ieveia that have been rneas ‘

ured in rainwater as a result ofprecipitation recapture from permitted gaseoua reieaseS and it is not believed to be the resuit of newieak(a) in August 2014, a break in the well piping was discovered about aix feet balow the surface thatcould have served as the entry point for tritium in the recapture water. Snouid the water in theseaquifers migrate to otPsita wells used for drinking, the cff-site dose consequence from tritium present inany of these three wells would be negligitle. There are no existing or new leaks evident at the site andall groundwater well sample results are well below the drinking water standard of’ 20000 pCiIL tritium.

StIMMARY

Calculations based on gaseous and liquid effluents and meteorological data indicate that public dosedue to radioactive material attributable to Byron Station during the peiod did not exceed any regulatoryor Offeite Dose Calculation Manual (ODCM) limits.

The Total Effective Dose Equivalent (TEDE) due to licensed activities at Byron Station calculated forthe maximum exposed individual for the period is 2,SSE-01 mrem. The annual limit on TEDE is 100mrem.

The assessment of radiation doses to the public is performed in accordance with the ODCM. Theresults of these analyses confirm that the station is operating in compliance with IOCFR5O Appendix I,1OCFR2O and. 4OCFRI9O.

There were no additional operational controls implemented in 2015 that affected radiological effluents.
There were no measurements which exceeded the reporting levels, including any that would not havebeen attributable to station effluents.

The results of the current radiological environmental monitoring program are approximately the sameas those found during the pm-operational studies conducted at Byron Station.

RELEASES

oULt2ntst2ih&Mfb52t2

A total of 2.12E+01 curies of fission and activation gases were released with a maximum average.quarterly release rate of 2.55E00 pCi/eec.

A total of $.45E-05 curiae of 1-131 were released dunng the year’ith a maximum average quarterlyrelease rate of 3.88E-07 pCi/sec

A total of 1.01 E-0$ curies were released as airborne particulate matter with a rrsximum averagequarterly release rate of I ,28E-07 pCi/sec.

A total of 8.55E400 curiae of otter (C-14) radloisotopes were released with a maximum averagequarterly release rate or 306b-ui pC’eec.

Page 4 of 79
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A total of $OSE÷0i cures of tritium were r&eased with a maximum average quarterly r&ease rate of399E±00 pCIsec.

Gross aiphaemffing radonudides were bebw detectabie IirnHe.

A tot& of 2$6E÷i0 hters of radloacUve hqud waetes containing $4$ED3 cures of fiesion and
acdvation products were diecharged with a maxthium quartedy average concentration of 471 Ei 0
pci/niL

A tot& of 3320÷03 ounce of tritium were discharged with a maximum quartedy average concentration
of 1.56E04 uCi/mi.

A totai of 5.0$E04 curies of dissoived and entrained gases were discharged with a maximum quarterly
average concentration of 5.5$E1 I uCi/.mi,

Gross aiphaemitting radionuclides were below detectable limits,

DOSE TO MAN

GASEOUS EFFLUENT PATHWAYS

Noble Gas Gamma Dose Rates

Offsite Gamma air and whole body dose rates for the period were calculated based on measured
release rates, isotopic composition of the noble gases, and average meteorological data, The
maximum gamma air dose was I .76E02 mrad based on measured effluents and average
meteorological data, and 3.I9E03 mmd based on measured effluents and concurren,t meteorological
data,

Nc’bLeG $eta Air and SkTh Dose Rates

The range of beta particles in air is relatively small (on the order of a few meters or less).
Consequently, plumes of gaseous effluents may be considered “semPinfinite” for the purpose of
calculating the dose from beta radiation incident on th:e skin. However, the actual dose to sensitive skin
tissues is difficult to calculate due ‘to the effect of the beta particle energies, thickness of inert skin, and
clothina covering sensitive tissues. For ourposes of this report the skin is taken to have a thickness of
7.0 mg/cm2and an occupancy factor of 1,0 is used, The maximum skin dose was 2.$4E04 mrem
based on measured effluents and average meteorological data, and 2.97E03 mrem based on
measured effluents and’ concurrent meteorological data,

The maximum offsite beta air dose for the year based on measured effluents and average
meteorological data was $.55E0$ mrad, and $.29E04 mrad based on measured effluents and
concurrent meteorological data,

Radioactive Iodine & Particulate

The human thyroid exhibits a sianificant oaoacity to concentrate ingested or inhaled iodine. 1431
released during routine operation of the station, may be made available to man resulfing in do.se to the
thyroid, 014 is eiso included in this category. 044 exhibits a capacity to concentrate in bone, 014 isreleased in gaseous form and is absorbed into vegetation through photosynthesis. The principal
pathways of interest for C44 are the consuroption of vegetation by humans and milk from which
anirnais have ingested 044 through the consumption of v’agetation. With the requirement to begin

Page 5 of’ 79
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ANAlYSIS NO YR1,6-O12 REVI$jON 0 PAGE 69U of 158UA\FALYSbNcJ flR34n2 tEVfl,OND PACE7Oc eooreporting C14 dose in 2011 a .nd the additon of C14 to pant effluents, human dose in tHs ostegory spdmarfly drh,en by the release of CA4 from the piant.

The hypothetoa! close to the maximum exposed indMdua hvng near the etabon vie ingeston of mflkand veçetation was cc!ouated. The souroe of mdk and vegetadon was assumed to be at the nearest
SI C bflYd&V fn 4h cots oactL C%s era ‘ee eton grr’n oi’ Ma t cji CJore rr max’jrporgan dose from rsdIosctk/e odine and nerticulate Ondudng C14) to any organ was 72224)1 mrem(chfldibone) based on measured effluents and average meteoroiogica date, and ti95EO1 mren(child/bone) based on roeasured effluents and concurrent meteoroogicai data. The maximum dosefrom redoacthse iodIne and particu’ate (induding Ci4) to the whoe body was t49&O1 mreni (child)based on measured effluents and average meteorological data, and I 46EOi mrern (chfld) based onmeasured effluents and concurrent meteorological data.

Gaseous Total Dose
The maximum total dose from gaseous releases to any organ was 7).2EOi mrem (child/bone) basedon neasu ad effluents and average meteorological data, and 6.95EOi rnrem (child/bone) based onmeasured effluents and concurrent meteorological data. The maximum total dose from gaseousreleases to the whole body was I .49E-Oi mram (child) based on measured .efyuenft.3and average
0 eto c y c’ o&a ani I 4’SE 01 msem tCr’ In’ bseo or n eaaweo at ent ad o tcu er1t
msteorologcal data.

LIQtID EFFLUENT PATH\NYS

The principal pathways through the aquatic envronnent for potential doses to man from liquid wasteare ingestion of potable water and eating aquatic foods. Liquid dose was calculated based on theingestion of potable water and sport fIsh. it should be noted, however, there are currently no
communities within 10 km downstream of the plant uainq the Rock River for drinking water. NRCdeveloped equations are used to calculate the doses to the whole boty, bone, hver, thyroid, kidney,lung, lower Cl tract, and skin. Specific parameters for use in the equations are given in the ExelonOffsite Dose Calculation Manual (ODCM).

The maximum dose from liquid releases to any organ was 158S0i mrem (adult’gihi The maximumdose from liquid releases to the whole body vtas 1,40E0i nirem (adult).

GASEOUS + LIQUiD TOTAL DOSE

The maximum total dose to any organ via both gaseous and liquid effluents is 7,22E0i mrem(child/bone). The maximum dose to the whole body via both gaseous and liquid effluents is 2.66E0imrem (child).

Dose Limits to Members of the Public

Syron Station did not exceed any of the dose limits as shown below based on concurrent or historicalmeteorological data.

The limits on dose or dose commitment to a member of the public due to radioactive materials n liquideffluents from each reactor is 1.5 mrsm to the whole body or 5 mrem to any organ during any calendarquarter an:d 3 mrern to the whole body or 10 mrem to any organ during a calendar year.

The limits on air dose due to noble gases released in gaseous effluents to a member cf the public fromeach reactor is 5 mrad for gamma radiation or 10 mrad for beta radiation during any calendar quarterand 10 mrad for gamma radiat,ion or 20 mrad for beta radiation during a calendar year.

Page 6 of 79
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The Umits on dose to a member of the pubUc due to radioactive iodine & particulate with haiNives
greater than eight days in gaseous effluents released from each reactor is T5 mrem to any organ
during any calendar quarter and 15 mmm to any organ during a calendar year.

• The annual 1OCPR2O limit on Total Effective Dose Equivalent to indivIdual memtiera of the publc a 100
mrern,

The 4OCFR1 0 lirnite on individual members of the public is 25 mre.m to the whole body, 25 mrem to
any organ (except thyroid), and 75 mrem to the thyroid.

SITE METEOROLOGY

Detailed records of the cite meteoroiogcal measurements taken during each calendar quarter of the
year are maintained by the meteorological vendor, retained on site, and are available upon req ueat.
The data are presented as cumulative joint frequency distributions of the wind direction for the 250
level and wind speed class by atmospheric stability’ class determined from the temperature difference
between the 250 and 30 levels. Data recovery for all neaaurements on the meteorological tower wee
997% during 2015.

Page 7a1’79
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SOLID RADKDACT!VE WASTE FOR BURDAL i QUARTER 2015

No ShpmerS in i Quarter 2015

SOLID RADIOACTIVE WASTE FOR BURIAL 2° QUARTER 2015

DATE DISPOSITION OF MATERIAL ir r: VOLUME COPIES7
re LDCDCPPPO CLS

— zo DSi1OR ‘is P:R0 S r’iD SOJThF LNG! Cs NO S’d T Sr PENi

4/10/15 5N3321, RAOLOACTLVE MATERIAL, LOW Highway
ea’ —Arp5j5fl

I ‘ 2 ME hi raiTht I C 1DAW 5oX12’, CLASS A, NONE - EXCLUSE/E-USE I Jo-; io-Jga, N

i,-;lp-j;;

QJ 1n3C
SPcC FIT V Th5 9 ISP ¶,, :o’f! 5 0 0b’%
EXCEPTED, CASK(I). CLASS A, NONE EXuoCc$iS4

-::-r
5J a RiOJ CJEt p

Saau 4rco 4 T Q 51- i S’-LLE HW’r aoron Enacy Infls
ReaN/Cnarcoal EXCEPTED, GASKII), CLASS A, NONE - 4 -S

ii1’r —s

Caicuis led using measured ratios

j CUBICM LA/PIES
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‘ D Efl P3’ 2tOr cT

SOLD RADIOACTIVE WASTE FOR BURIAL 3° QUARTER 201S

DAn: DISPOSITION OF MATERAL I MODE OF I ‘ VOIJiME (mO .,
3

JL zric’ iFE\ r \SPOV j LSTNA o -E 0r
OescrIpt;on SOUrT..FYfNG AGENT) CAR{ThER I SHiPMENT ‘

?71j3 UN3321 . RADOACTlvE v1.kTLR)
. LGVJ kWSyP jr OO “Jvt’: : - Tha , +DAW 8OX(2’, csss A, NONE EXCLUSVE4jSE Rcite 1

8/3/15 • UN 3321. RADft)ACTIVE WATERJAL. iOW Hsqht. . . .‘<4S5”z oPcC C T Th ,K\ Fin I3i,o ‘

aflr nEeac Res.ir3 J CLASS A M)NE EXCLUSVEUSE f
Li

I

8th/IS
UN3321, RAOiOAC fly V ATEThAL, LOW Hhhwav . . ,r cj

‘

I ‘ I 4t 2 r”j3:wjn CIASSA. OE EXCLCS1VE-LJSE
‘

I UN29C ADiQACtVE f/P. TEThAL. rxcER7Eo
IPACGELMTEQ QUANTifl O MATERAL,

C L t 1Thsa ,tte*g, ..cb C H r e
c2Sudg!DAW UN332 1. RADIOACTiVE MATERIAL LOW EXCLUS’JEUSE I tax R?c4. ; 4

SPECFt ACTVfl’ (LSMfl, 7, 20 MErAL
OCX(i), CLAS&3A, NONE

9]3/15 UNNIC, RAO1QACTWE MATERIAL, E::<CEPTED Hgtw’ay
r,• Irz

- C ISNge 7. 2Q METAL 507(01, CLASS A. NONE
‘‘“°‘

9:21115 (UN3221 PACIOACIVE NATEPIAL. LOW iPWS 541O9 SPEC WIll ACTIVCfl (15411), 7, 20’ METh Nittmaz: TranMan S.44EC1 7470-02SAW 1804(27 CLASS A, NONE EXCLUS4VEA(SE

9(25,15 CN$221 PAC1OACTIVF MIJ090AL LOLL Nighway
W- ee’VC SCOIO$t,T J4 S1” r n- ,,, IW_04W klox!o, CLASS A. NONE EXCLUSIVE-USE rLL9,,

(W2SIS UN2221, PAOIOACTIVE MATERIAL. LOW N(Irw:y
CSE(’,I12U1t” rs”nq a ‘,

1CE-C0 807(1), CLASS A NONE EXCLUSIVE-USE LAll rlKl9J, u’l

9/25(15 UNSC2I,FACIOACTVEIAATERRL. LOW
‘ACT,- fl S -‘ n 1W-, lWC04W 8OX(2)CLASSAN0NE - EXCLUSIVE-USE 0dRMge, -N

tWrItc ToEis

,
Shipments: 2.ss+o2 1478+01

-—-——r-———-,
CUBIC N CURIES
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SOUO RAriioAcnvrz WASTE FOR SURAL 4M QJARTER 2016

m;z RSDDTJARi C2Efl 3Th)S ran (ThE53RpTQ DSS 1YE RNS’0P” DESTN2 UGN PER CESDeSoriphLn AND SCUDWYNG AGENT) CARRER SHIPMENT SHIPMENT
10005 LINSX2IRAOiOACIIVE MATERIAL LOW H’ftwayF 515L13 E DC Efli

ScDAW BOX(21 CLASS A, NONE EXCLUSIVE-USE N

PwS1LOi4 UN3321,RAOOACTlVE MATERAL, LOW Ngnwcy
30 CIEFll1vTh’ IC o Tr “‘rt

L 5’RWCharco& CLASS A, NONE EXCLUSVEWSE

Cuarterh; TolaM of
2 E 595+01 5E+O0‘ Smpmsnts:

C&cUated uMng measured ratios CUBIC V CUFEES

L3’( in
xa- iiPtn 1>
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REVISiON 0

REVS10N 0
SCUD aADIOAaTh/E WASTE FOP BURAL

Etm&ted Sod WairM Ompo&ton
2018

PAGE 74U of 158U
P05 120 of 030

LZr!!I!!iZE1 EZZZPFL0EWIiEEZEZJ EaWrC2t3 .1D 2t C
r703r11e3r21

:°L J
cE] fOTn zuir fNuUde[cczczrziiai r:: zzrnrtTE& rzz:zflL ±i L - &±

V
A G 2’C )1 i31 U5l I 19 3’ECM 4ECC PknC 28 3E0 0

nrrrT rvr” riri rAEIr TW 2LE’0E-/ e5C esi $ECTo04 TAO? UC8I WVTi4W7rr rETTh053C03 i TrrirF:m7rffI rL
———-—- H— ——————--L_ - LUZ ?L_zt 2Z_ L:Mt±0& LEL fl%JLL±±L3q252i0o57 0.27J 7.54E412{ 3,35E03i ICo52 2.soj 2.02E02i 4.96E05j IN[-63 1722( 2.02E-03! 1.849-04]Ibo-58 ia73a5$&oo! 1.579431!

LEfEZE EZEEIC[EZ,1jN[-59 OO[ t37E-021 609E•04!
M-63 22.40! 0.229÷ocif 2.7$E-0
1s thEO2j2438E-331c: 21Jg2ij
?21-95 0.01! 3 1,396-04jr&r rr-Ri
rizz:
rcu-103 0043 &k7t-0 2.<4tLJoi
j0m .J22L!!°4Ja2!’
L LiIZ .- 2fli OtEj$WtEDlJ
],b-!2$ 0 00! 1.186.031 5 266-051
Ec ZEtEEZJ94-25m 0.07{ 1,836-021 $ IDE-Oil
Te-132 0.00! 3.209-051 1.426-061
1-129 001 1A9E433j8W2E.051

LL2L
lCs-13$ 0.01 2.096-031 9 169-05]
h
ccrs
0+1-144 0.00 1 446-021 6406-04!L..—

z ::z!Li1 riE C iti29’
12!L_ iP$2Ifl 43!i2L_ °°
!N-63 15.76! tl3E-0l 2.769-041 [Tc-99 E0!i. ‘69-051 I 059-06:

:E4La %EiEEfINO-95 1.131 8. 16E-031 2 006-05, Ec+-i3.7 0 04] 5.136-36! 4.666-071
j9L_. :Ce-M4
‘‘1 0— u04 5 lo-Oa
TT -
5 117fT0E-O216E4)5J .

b-129 0.001 2.2364)51 5.46E-0$ [Voiume 3+0) 0.006+00
E!EZ ZEEEEELLW va - —ICC-144 0 011 6 376435L1.57E4)71 F’ it Sr,lomerts
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SOLiD RAD1DACIIVE WASTE FOR BUR1AL
Estimated Solid Waste Composition

2015

Sum si AH Categoiles
2015

Irb0PJm(m3)41F±02
ICNss A

Nudilde WABunW Curies utUmrJ
[RoThi TEi÷oi msaw rms4sn-t_h—jo 14 070 2$7LJUl3E$
1Cr-51 olor29sE-o2’ 6.692-05!c: jijp
!5

?83E.642FO&
uo-57 0i 7.59s-0z 1.f2-0$I
CnbC

— 12481 3W0’J7E!
Co-SO $OE÷0c35Ej
i&a_4 !EaIi!!2!r4cS 2 .216 342.-DC I 4$E yi
—-----.—.-.——‘ ._.__3.,._....4!65 O23 6612-02 ISlE Q3l
jSr-90 o.oo $.IoE-06 t84E-0’11r

ZZZLEZTE!C]Mo9$ I 0.OOj 7.31E-04J1.66E-06j
m]öW1sEc2jjFcq
Ru-103 aooiS.27E-05i 1.20E-Olj

I JTh
—

!FT 0fl12’7E 0s 6 2$E 06!,..,

Sb-124 0.00 1.I9E-032.70E-06
Sb-I 25 6ET75E+00fZ04E-ö3.—-

Te-I25m 0.061 1.63E-02!4.15E-051
Ta-I 32 ã0hIWEö4T26E

}129 0.01 1.5IE’03ii.42E0Jurz11115

jCs-134 0.OIj 2.062-03 4.672-06!
W-137 0531 I.52E-CI33.45E-0i

jitIfl3flfl
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RWA44 00, Process Control Program (PCP) for Radioactivc Waste, Revision i I . v’as implemented in June,
2015. The revision incorporated the following changes:

fl1e terms and defloitions were aEphahetized and sonic had updated definitions as follows:

2. TERMS AND DEFNT0NS

21 . Blendina: The mixing at’ LLRW with chfferent euncentrahons of radonudides
typeaUy in en effort to ereete a r&ativ&y homogeneous m&ture for ctEsposel.

22. Cas&flcation Contromng Nucfldes: One or more riudides, Usted n Tebe I or
Table 2 of 100FR6I 55, whose concentration is the specific basis for the
deeeifieation ofthe waste eontener. This coWd be a einge nuchde or niu!tlple
nuclkies that make up >50% of the sum ofthe frachons.

2.3. Compaetgon: When dry wastes such as paper. wood, pastc, cardboard,
incinerator ash, and etc. are vcdurne reduced through the use of a compacter.

7 t Concenbanon Ateragnq Tq9 a eagn o he radIo RChde conce trahors fm
specific wastes or nnb<ture of waste over the voiume or w&ght of the waste.

2.5. DewateHng: The process of removing fluids from Hqud waste streams to produce a
waste form that meets the requirements of IOCFR Part $1 and appcabe buriat sfte
crfteda, zO.5% by voume. when the waste is packaged to an uriatabe” state, or
<1% by voume when the waste is packaged to a stable” form.

2.6. Eneapsidation: Encepsulahon is the surroundng of a redioechve source or
orooiert w th a nonmd oocive mcenai Encaosule icn n’cjvs, a oic-ac1se
core surrounded by e non.redioeetive matrix.

2.7, High integrity Container (HiC): A disposable container that is approved to the
Requirements of IOCFRSI. The use of HiC1s is an alternative to solidifieeflon or
e aps a ion in a toei con’ a cs meet bunai sabii ty H C s aie Lscd to p ckzg
Je vateied luud wastec o q Mci erndges hltc veoia resin sLidges 5tC Of
dry active waste,

2.6. Homogeneous Waste: Waste in which concentrations of radonuelides of concern
a30 he y to aporoach umiormity in tne ccc ex o ,acosbie forrsetable intrude
soen nos (This is Mceusa hot spots are a cm ioe n who resoect to p ctectk. n o’ m
indMduai who may inadvertently intrude into the burial site).

2.9. Incineration, RVR, and/or Glass Vitrification of Liquid or Solid: Dry or wet
waste processed via incineration and/or thermal processing where the volume is
reduced by thermal means meets IOCFR61 requirements.

2.10. Liquid Waste Processing Systems: in-plant or vendor supplied processing
s,bterls co’swting or epuprentutiilzad foi e4apo ation 5h anon denw,eraii7apun
Je’sIer ng cooim€sscn de vatenrg sold ePioi o rgro0rr osis Oj o tne
treatment .of liquid wastes (such as Floor Drains. Chemical Drains end Equipment
Drain inputs).

2.11. P. ixeble Weste: Waste that is amenable to physical mixing to create relatively
uniform rsdionuciide concentrations,

2.12. Nuciides of Concern: A nuciide in the waste in concentrstion,s greater than 1% of

Page 13 of 79
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rXSWo
the concentration ofthat nudilde llsted n Tabie I of IOCFRGt55 or 1% of the
apphcebie dassciependeflt concentrehon of that. nudde n Tebe 2 of IOCrR6I £5,
Cohimrt 2 or a
2. 1 3. Procese Contro Program (PCP): The progreril wh•ch contaris the current
formues, sernphng, an&ysis.: tests, and determinetions to be made to ensure that
processing and padragng of soUd rad;oectve waste based on demonstrated
rro’t rg c’azua or srni½ ci a4 d s 3 CC h be £ crY1od3ke i s..r a
way as to assure the waste meets the stabilization crtterie specified In I OCFR Parts
20, 61 and 71, state reç5wat!ons, and buriai site requfrernents.

2.1$. Sotidtftcadon: Liquid waste processed to either an unstable or stabte form per
IOCFR61 requirements. \Naste so!idified does not have to meet the 3OtIyear free
standing nionoflth c3iterta Approved forrnues, samples and tests do not have to
meet NRC approva for wastes sohdThe•d n a container meettng stebuhly crherta (e.g.
High frntegrity Container).

2.15. Soitidificafinn Mada: An approved media (e.g. E3amwefl viny’ ester sbjrene,
cement, bitumen) when waste containing nucUdes with greater than 5yesr hatf Bees
is solldfried in a container with activity greater than I micro curie/cc. Waste soildified
in a HiC is approved by the commission meeting the I OCFRS1 stabiization cr1.teria,
including 1% free stanr.hng Bquida by volume when the waste is packaged to a
‘stabie form end < 0.5% when. waste is packeged to an.“unstabte’ form. The
formulas, sarnpiing. e.naiysie. and teat do not require NRC ep’provai, because the
HiC meets the stabhity criteria.

2.15.1 . Soidification to an unstabie or stabe state is performed by vendors, when
aqo3cehe uqud eote sod’fied me°t saohzc ci csiero ( XJROI ad Cl P
Branch Technical Requiremente) shaH have documentation available that
demonstrates that the process is approved by the NRC or disposal fecillt.

2,16. Stabilization: Liquid waste processed to a “stable state” per IOCFR$1
Requirements. Established formulas, samples, and tests s’nafl be approved by the
NRC in order to meet solidification “stabihzation” cntena. This proces.sing method s
curren 1y r a;mlte oerm se t a NCC ecoones the’ ‘ ase oec’ce’” in a l-gb
lntegrity Contamer meets the 300-year stabilization cnteria. In th.e event that this
processing method becomes an acceptable method. then the NRC shall approve the
stabilization formulas, semplea, tests, etc.

2.17. Wast:e Streams: Consist of but are not limited to
Filter media (powdered, bead resin and fiber),
Filter cartridges,
Precoat body feed materiel,
Contaminated charcoal,
Fuel pool activated hardware,o Dry eosorbt mdteua ad-ted e ccnte oar 0 coso h
Fuel Pool Crud
Sump and tank sludges,
High activity filter cartridges,
Concentrated liquids,
Contaminated waste oil,
Dried sewage orwastewater plant waste,
Dry Aotvc vVate ,DAV viteste ,a N a s r 51 a a Ic’.’ cc” r’y a t’ os the . caner ond aoiaatic, cardboard, hoses, cloth, and metals, etc, which have become contaminated as a consequence of normaloperating, housekeeping and m.aintanance activities.

— Other radioactive waste generated from cleanup of inadvertent contamination.

Section 4113 was updated. to- include ‘ThIRC-2001-0022” as follows:
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, ?3E1POo 80042.13. Concentrafion averaging may be PERFORMED to combine LLRW having different concentrat4ons ofradknucfides to form a homogeneous fliudure in accordance w!tn the guidance in ins NRC’s Branch TechnicalPosition on Concentration Averaging
and Encapsulation1996. NRC-201 1$O22:

-- FrOr homogeneous warte types such as resins. ..

The R krcnces in Scction 6 wore cdited to include a portion for Li ESAR and there was a reformatting of theWriters’ Relerenees and Users References as follows:

63. LIFSAR

621 E3raidwood ljFSAR Section 1 1 A, Solid Waste Managenient Systsn6.32. Eyron UFSAFt Section 1t4, Soid Waste Management System6 3 3 Can a 0ffs UrSAR or I I 2 3 So\ i ½c Pocess r
6,3.4. Clinton USAR Table I I A, Solid Waste Management System
&3S. Dresden UFSAR Section 1 1 4, Waste Management System
63$. Ft. Calhoun USAP Section 1 14t3, Radiological Effluent Requirements6$7, Ginna tJFSAR Section 1 1 .4, Solid Waste Management System
53.8. LaSaile UFSAR Section 11,42.7 Storage areas, Table 1236 IRSF Storage Area
C q g Limeuck LJrS\R Sec cr 11 4 Sod Wsie Maiaçerrer
63.1O. Nine Mile Point Unit I IJFSAR Section 13 Solid Waste System53 1 Nie M a r’oit Jrc’ 2 tJR4R Section 1 4 Sc U tJsro Ma ‘ragerotir S6.3.12. Oyster Creek UFSAR Section 11.4, BoNd Waste Management System6.3.13. Peach Bottom UFSAR Section 9.0, Radioactive Waste Systems6.3.14. Quad Cities UFSAR Section 11.4.4.5. interim Radwaste Storage FacIlity6.3.15.. Three Mile island LJFSAR Section 11.2, Radioactive Waste Disposal Systems Summery

6.4. Writers References:
Amendment No. 202 to Facility Operating License No. NPFU 1 and

Amendment No. 189 to Facility Operating License (FOL) No. NPF.’18 for theLaSalle County Station (LSCS), Units I and 2
Code of Federal Regulations: 10 CFR Part 20, Part 61,, Part 71. 49 CFRParts 171172
i.E. Circular 60,18, IOCFR 50,59 Safety Evatuation tor Changes to

Radioactive Waste Treatment Systems
— Low Levei Waste Licensing Branch Technical Positron on Radioactive WasteClassification. May 1963

N:RC Branch Technical Position on.. Blending of LowLavet Radioactive Waste,SECWIO-0043
NRC Concentration Averagin.g and Encapsulation Branch Technical Position,NRC20 11 0022

— Regulatory Guide 1,21, Measuring Evaluating, and Reporting Radioactivity inSo d Wa ° nd ‘%a a.sas A Reio ctr it mmor e rn tn,,rd ann GaeousEffluents from LightWaterCoolad Nuclear Power Plants
— Technical Position on Waste Form (Revision 1). January 1991

6.5. Users’ References.
— CYAA-1702000, Annual Radioactive Effluent Release Report

LSAA106, Plant Operations Review Committee
Quality Assurance Program fQATR)
RM”AA’lOi, Records Management Program
RMAA1 02U 00$. Procesaino Vendor Documents
RPteA600 Series, Radioactive Matarial/Wssta Shipments
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The followino is an estimate of the errors associated with effluent monitoring and analysis. The estimate iscalculated using the square root of the sum of the squares methodology,

1. Gaseous Effluents

Qme=3.33%
RM=N/A
ECe=5%
Stdcse/Smplcse=5%
ame=NJA
Total error = 7.8%

2. Liquid Effluents

Qme=333%
RM=N/A
ECe=NIA
Stdcse/Smplcse=5%
qme=2,22%

Total error = 8A%

3, Waste Resin

Qme=’l 0,0%
RM=NJA
ECe=5%
StclcsefSmplcse=5%

Total error = 12.3%

4. DAW, Mechanical Fiiters, and Contaminated Metal

Qmne=10,O%
RM=N1A
ECe=N/A
•Stdcse/Smplcse=s%
qme=N/A

Instrument calibration error = 10%
Totalerror=fl,2%

Qme the process quantity measurement error associated with the release point (e.q. flow, level measurements)

= s r eooa4owIth the red a mo m ‘o osed n quant ty no eeass th sh The r&ease p

ECe = error associated with the collection efficiency of the sample media

Stdcse = onefflgma counting error aesociated with the counting instrument of interest

Smplcse = onmsigma counhng error associated with a sample o:f a given geometry that is u’sed for the releasepoint of interest

qme = sample quantity measurement error associated with the sample of interest

Page 16 of 79
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MsceUaneous information

A. As requ[red by Technics Specifleation 5.6.2, rnetooroogic& sod environmental impact n. formation isreported in the 2015 Annu& Radiological Environmentef 0peratinç Report (AREOR) or is retained onfile to he provider upon request.

B. No iimits were exoeeded durinci the 201 5 reoortina period in iquid hold uo tsnks or waste gas decaytanks as stated in Technics! Specification 5.5.12.

C. There were no irradieted fuel shipments during the 201 S reporting period. An independent Spent FueiStorage nstaUation (SFSI) campaign began in 2010 when used fuei was removed from the Spent FueiPool (SFP), piaced into six (6) casks, each containing 32 fuel bundies, and transferred to an outdoorstorage pad. No ad.ditbnal casks were aced on the pad in 201 1 . n 2012, eight (8) additional caskswere piaced on the pad for a tot& of fourteen (14) casks. No additional casks were paced on the padin 2013 or 201 4. n 201 5. six (6) addit.ionai casks were paced on the. pad for a tot& of twenty (20)casks. Prior to the !SFS campaign. addition& dosirneters were pAaced at the site boundary nearest tothe storage pad (in between the pacLand the. nearest resident) for the purpose of measuring anypotentia offsite dose to the pubUc from te storage pa.... Since the dosimeters were placed, data fromthe dosmneters wh.en compsred to the existing environmentai dosimeters in the surrounding area, haveshown no sta.tistic& difference. As a resuft. there is currentiy no offsite dose contribution from the !SFSift.,ciiity or any other omsite storage facility, inckirWng the Dry Active Waste (DAW) Building and the OidSteam Generator (050)1 Storage Building, as evidenced by dosimetry data that is indistinguishabiefrom the existing environmental dosimeters.

D. There were no REMP sampk. results tiet exceeded any technicai specification limits or anaiyticairesults investgation eves during the 2015 reportirg period. REMP composite surface atsr sampiesfrom point BYi2, Rock River downstreani of the plant iiquid effluent discharge, detected ffitium resuitsof 490 pCi/L in tha second quarter and 748 rCii1 in ths third quarter, against a Fower detection ilmit of200 pCifL. The positive sampie resuits can be atffibuted to one or more weaky samnp!es beingobtained shortly after permitted hquid discharges, and are not unexpected. The reauits are weN beiowthe Technical Requirements Manual (TRM) reportable limit of 30,000 pCi/L. There are no communitiesusing the Rock River for drinking water within 10 km downstream of the station. No radionuciides thatwere a result of flant effluents were detected in any of the other REMP samples.

E. There were no elevated releas.es d.uring the 2015 reporh’ng ehod. All planned gaseous releases weredischarged by way of the plant vent stacks an•d are considered to be mix.sd mode releases.
F. There was one liquid effluent flow lOOP that exceeded its inoperability time limit as stated in TRM TLCO311,b. On 4/3/15 01:53, OWXOOI, Liquid Radwaste Release High Flow Loc.p, entered OBOL 11.5 due..to calibration procedure OBiSR ii .a. 3005. The procedure requires a chann& check for operabilityfollowing completion of the calibration. The channel ch.eck requires process flow through the loop andcould not be completed within the required 30day time frame because there were no liquid releasesperformed during this time utillzing the high flow iOO. The flow loop (high/low) to he utilized duringliquid releases is contingent upon the radioactivity (i.e. tritium) concentration present in the release‘aak The ccadt o was eweo rg $, 5 13 2 1ic a was sole th os pwormeoutilizino the high flow boo.

G. There were. no unplanned gaseous or liquid releases to unrestricted areas durng th.a 2015 reportingperiod.

H. All Rock River flow measurerrients during liquid effluent discharges were obtained from the U.S.Geological Sursy Byron Gauging Station for the Rock River with the following exceptions. Due to icing
Pagc 17 cf 79
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REVISION 0
PAGE 82U of 158U

PAGE 200 of $00

The followIng are the rnaimum annual calcuiated cumulative offsite doses resulting from Byron
airborne releases in 2015 based on concurrent meteorological data:

Unit 1:

Dose

gamma air (1)

oeta air M

whole body (3)

skin (4

organ (6) (child-bone)

Unit I Comoliance Status

10 CFR 50 Appendix I Yearly Objective % of Appendix I

Sector
Affected

10 CFR 50 Appendix I Yearly Objective % of Appendix I

Maximum Value SectorAffacted
319 x10’ mrad North-Northwest
6.24 x10” mrad North-Northwest
7.02 xiO’° mrem North-Northwest
2.97 xlO’3 mrem North-Northwest
3.34 xlO’1 rnrern North-Northwest

gamma air 10.0 rnrad 0.03
beta air 20.0 mrad 0.00
whole body 5.0 mrem 1.40
skin 15.0 flf91’ 0.02
organ 150 mrern 2.23

Unit 2:

Dose Maximum Value
qamma air 2.71 xi0 mnrad
beta air m 4.94 xl 0’° mrad
w.hole body (3)

7.54 x10 mrenlskinw 3.7$ xlO’° mrem
organ (5) (child-bone) 3.61 x10 mnren’.

North-Northwest
North-Northwest
North-Northwest
North-Northwest
North-Northwest

gamma air 10.0 mnrad 0.00
beta air 20.0 mmd 0.00
whole body 5.0 mrem 1.51
skin 15.0 mmcm 0.00
organ. 15.0 mrem 2.41

Comma A)r Dose - GASPAR H. NUREGO597(2) eeta Ar Dose - GkSPAR H, NUREG-0597(3) Who;e Sod’, Dose - GASPAR H NUREG-0597
Skin Dose GASPAR H, NUREG-0597
inh&ahon and Food Pathways Dos-c - GASPAR H. Nu’REG-0597

Data recovety. 99.7%

Pme tO of 79
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EPflUENT AND WAS’E DISPOSAL WSORT
SUPPLEMENTAL INFORMATION

GASEOUS EFFLUENTS - BATCH ItZDE

REPORT rea 2015

Number cf releases

Total release time

Maximum release time

Average release time

Minimum release time

minutes

UiinLLteS

mtrutes

UnIt 2.

PAGE 84U of 158U
PAGE 220 of 800

Note: Waste Gas Decay

REPORT FOR 2015

Ntunt’e: of releases

Total release time

Nasimi::m release time

A7erage release tii’e

Minimum release time

REPORT FOR 2015

Number of releases

Total celease time

Maximum relaase tine

Mera release time

Miniim.am release time

Ave:aae dilution flow

Note: Liqui2 Releases

minutes

minutes

minutes

minutes

QTR 4

34

8. 402+0].

5.592+01

3.102+01

PR 4

22

5.262403

4.2&EtC2

2.392+02

7. 602+01

0. 002—30

YEAR

152

6.772+03

.40E+01

4 .46ErOl

1.002÷01

YEAR

79

1. 79Et04

5.582+02

2.27E402

6. 3E+01

0.002*00

Units QTS. I 0Th 2

50 55

2.612÷03 3.59E03

2.17E+OD 5.252*02

S.232t01 6.53E0i

5.00EeOO 2 .SOEtOt

QTR 3

57

l.58E04

4.92Et03

2.782-0

3.802÷01

fR 4

56

6.4 3E03

1.092÷03

1.152+02

3.502—01

YEAR

218

2.852+04

4.922+03

1.312+02

5. 002400

Tank re1ease. are incluclod with Unat I dna

EFFLUENT AND WASTE DISPOSAL REPORT
SUPPLEMENTAL INFOPI4ATION

GASEOUS EFFLUE&4If - BATCH NODE
Unit 2

Units ØR 1 QTR 2 QTR 3

37 41. 40

1.452+03 1.662+03 1.772+03

6.202+01 5.802+01 7.502+01

3.922401 4.042+01 4.41S÷0

i.O0EO1 l.4GEFO1 1.502+01

£FtLUENT AND WASTE DISPOSAL REPORT
SUPPlEMENtAl INFORMATION

tIQUID EFFLUENTS - BATCH MODE
Unit 1 6 Unit 2

Units ØP 1 QTh 2 Qfl 3

11 14 32

aLwates 2.S1E+03 4.4EC3 5.562+03

minutes 5. 562+02 &. 302i<C 4 • 3 32’ Ø

minutes 2.282+02 3.2’3F÷02 1.772+02

minutes 6.6GEeOl 1.782÷o2 t.302+01

gpm 0.002+00 0.002+00 0.C0E+0

are divided tvenly becinen units

Page 21 of 79
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PAGE 240 of 800

RG 1.21 EFFLUENT AND WASTE DiSPOSAL R?0RT
TASLE 1C

- MIXED NODE RELEASES - CONTINUOUS MODE3ASEOUS EFFLUENTS
Utit :i

REPORT FOR 2035 Units

Fissin and Activation Gases

C-14 Ci

Totals for &sriod... Ci

Tn tiun

QTR2 QTR3 QT!44 YEAR

11) Less than minrnum detectable activity which Meet3
rletectian ILtU) s’equirexnents of 7KM ;ection 3.11

the lower limit of

Totds fox. Period.,. Ci

lodines
** 210 Nu’:lide Activities **

Particulates Half tife >— $ chys
4* No Nuclide Activities **

Others

(1)

(1)

(1)

(1)

KP—88 Ci (1) l) (I) l.99E4Cb1 1.992+01
XE-133 Ci 4.852—01 i.D2&-0i 5.592-02 l.34E-Oi 7.972-01

4.652-01 1.225-01 S.592—02 2.012+01 2.O7EtOl

1.122+00 i.1IEFOO 9.79E-01 1.042+00 4.242+00

1.12E’00 1.11E.00 9.792—01 1.042400 4.242÷00

11-3 Ci 1.362+01 7.912*00 1.262*00 3.972+00 .68E+O1

Totals for Penod... Ci 1.362+01 7.91t+00 l.2E+00 3.972+00 2.682+01

1)

(1)

(•i)

SI
‘4

U)

jll

Gross Alpha Rathoectivity
‘ No L3uclide Activities ** (1) (1) Cl) (1) (1)

Page23ofl9
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PAGE 87U of 158U
PAGE 250 of 800

‘C
t4ODE aITSASES - STd11 MODE

PIFORT FOR 2015 Untta QTR 1 QTR 2 OTh 3 QTR 4 YEAR

Iodines
N. Muclide Activities .4.4. (1) 11) (1) (1)

Parttculatee Half Life >= 8 days
W* Nuclide Activities

Othe: a
** N’, Nuclide Activities

Tritium
11-3 ti

Tctals for Peziod... Ci

Gross Alpha Radioactivity
Nc Nuclice Activities

(1 Less than rinin’um Ietectable
detectioti aLD; requirements

e.tlvity whJc!i neeIs
or W! Setioi 3.31

the lc*ser linilt of

TABLE
GASEOUS EF!LUENS - MIXED

Unit

Ps 1.21 EFFLUENT AND WASTE DISPOSAL REPOPT

g9ssion an’5 Activatiez Gases
AR—li Ci *.382—03 1.962-02 L91—O2 2.53E—C3 4.9Z-02Ts-85M Ci (1) (1) 2.232—05 1.592-36 2.39E-05XE—233 Ci 2.92E—03 4.132—03 3.312—02 2.542—03 4.272-02XE—133M Ci U) (1) 1.802—04 7.922—06 i.SeE-04XE-335 Ci 3.912—04 Cl) 1.392—03 3.82—O5 1.BIE-03

Totals fcr Period... Ci 1.192-02 2.372-02 5.362-02 5.1IE—03 9.46E—02

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

U)

(1)

1.192—01 9.962—02 2.312—fl 3.002-02 4.792-01

1.192-01 9.962-02 2.312—01 3.002-02 4.79Z-C1

1) jI) Cl) (1) (1)

Page24of79
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ES 1.21 EFflU2NT AND WASTE DISPOSAl. REPORT
TABLE IC

GAS2OUS EFFLUENTS — MIXED MODE RELEASES - CQNTINT.flUS W)DE
Unit 2

REPORT P* 2’)l5 Units 0Th 1 QTh 2 QTR 3 QIB 4 YEM

Lission an3 ACtivatnn Glses
XE-133 Ci 6.922—02 1.222—01 5.595—02 1.342—01 3.B1E—0l

Tocals for Period... Ci 6.922-02 1.222-01 5.596—02 1.342-01 3.812—01

locU nez
1—131 Ci 7.O1E—07 (1) 3.086—06 6.642—07 4.45E—06

Totals for Period... Ci 7.012—07 (1) 3.086—06 6.645-07 4.45E-06

Particulates !a.f Life >= 8 days
CR—31 Ci (1) (1) 1.012—06 1.012—06

Totals for Period... Ci ii) (1) (1) 1.012—06 1.012—06

Others
C—14 Ci 1.26E00 1.tOE+00 1.202+00 1.032+00 4.6)6+00

Totals for Period... Ci 1.266+00 1.10E+OG 1.202+00 l.03E00 1.6i&O0

Trataun
H—3 Ci 1.7E+C1 1.70E+Ot 1.042+01 6.286+OD 3.302+01

Totals for Period... Ci l.7E+0i 1.706+01 1.042t01 8.2S2÷OC! 5.306+01

Gross Alpha Radioactivity
No Ntzclide Mtivities (1) ji) (1) (1) (1)

(12 bess than minimum detectable activity whicn meets the lower limit of
detection (LLD) requirements of ThM Sectior 3.11

Page 26 of 79
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PS 1.21 EFFLUEN? AND WASTE DISPOSAL REPORT
ThflE ic

GASEO9S EFE’LOEtJTS — MIXED MODE RELEASES - B? TCI{ MODE
Unit 2

REP)?? P3? 2015 Unics QTR I QTR 2 QTR 3 Qfl 4

FissiOn nd Activation Gases

todines
‘ No Unclide Activities 4w (1)

Particulates Half Life >
No Nuclide Activities

Others
** No Nuclide Activities ** (B

‘Fri tium

lotals for Period... Ca.

Cl) (1) (I) (1)

Ci. I.68E-03 3.$SE-0Z 2.54E—03 4.35E-03 1.21E—02
Ci (i;• (B 2.22k—05 I.60E—06 2.38E-’?5
Ci (ii (l l.S0Z—C’4 7.SBE—Cs6 i.EBE—04
Ci 2.7IE—05 7.40E—04 1.20E-02 4.Q$E-03 l.68E-02
Ci (1) (1) 1.39—03 3.2C,E_05 I.41S—03

i.71E—03 4.29E—03 1.61E-02 3.47E-03 3.OSE—02

3.56E—02 4.825-02 5.945—02 (L49E-02 2.QeE—0i

3.56F—02 4.62t—02 5.94!-02 6.495—02 2.oeE—ol

Cl)

(lj

(1)

(I)

LI)

(1;

Cl)

11)

Gross .;ipha Padioactivity
to Nuclide Activities (1)

iatSN
XE-133M
XE-i 33
xE—135

Totals for Period... Ci

8 days
U!

11-3 Ci.

(1)

(1) Less Lhar. ni1rimum detectable ectiv.Lty which iaeets the lower limIt of
detect.ien CLLD’ requirements of Tht4 Secricr 3.11

1)

Page 27 of79
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501

RifbNr*?0 PAGE95U0II58U
PAGE 330 of 800

H—3

Totals for Period... Ci

Dissclved and Entrained Gases
2(2-133 Ci

totals for P:riod... Ci

Gross Rlha Radioactivity
No Nuaide Activities Ci

Toteis for Period.. Ci

R? 1.21 EFFLUENT AN’ WASTE DISPOSAL flPOP.T
TABLE 22

LIQUID SFEL.UENTS - BATc’R MODE
Unit 1

(1) Less che.s. minimwa detectable activity which meets the .oscar limit of
detection (flD) requirements of TPSI Section 3.21

REPORT FOP 201S Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
CO-SI Ci 3.232-06 4.193—06 4.932—06 1.602-06 1.402—05
CO-SB Ci 1.032—04 4.732-04 S.97E-06 S.862-04 .76E—O3
Co-GO Ci 2.522—04 L492-04 4.64E-04 2.242-04 1.092-03
CR—SI Cl. (1) (1) 1.922—04 (1) 1.922—04
FE—59 Ci 4.472—06 (1) (1) U) 4.472—06
1—132 Cl (1) (1) 1.952-05 (1) 1.952—05
1—133 Ci (1) 1.932—05 (1) (1) 1.932—06
MtI—54 Ca (1) 3.942—06 (1) cl) 3.942—06
NB-95 Ci 3.082-06 (1) 1.112—05 {1 1.422—05
52-122 C3. (1) (1) 5.082—06 (1) 5.082-06
52-124 Ci (1) (1) 2.482—05 2.142—06 2.692—05
92-125 Ci 2.212—05 5.523—06 4.36E—C5 (I) 7.l2—05
TE-123 Ci 2.282—06 (1) 1.822—05 (1) 2.052—05
TE-132 Ci (1) (1) 1.322—05 (1) 1.322—05
ZR—95 Ci (1) (1; 5.342—06 (1) 5.342-06

Totals for Period... Cl. ?.902-04 6..37E—4 1.402-03 1.212-03 4.242—03

Tnt turn
Ci 2.032+02 3.602+02 4.132+02 4.17E02 1.392+03

2.03K02 3.602402 4.132t02 4.17E02 1.39z03

5.162—35 !.32B—06 1.932—04 2.54—34

5.162-03 9.322—06 1.932—04 2.542-04

(1)

(1)

(1)

(1)

(11

(1)

(1)

(1;

(1)

(l

1)

(U
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ANALVS$ NO. BYRI6-012 REVISION 0 PAGE 340 of 800

R I . 2. EFWNT AND WAST€ DISPOSAL REPORT
tABLE fl

LIQVIO EFFLUENTS - SUMMATTOK OF ALL RELEFiSES
Unit 2

REPORT FOR 2015 (bits Qtfl 1 QIR 2 çrR 3 QTR 4 ?EAR

flssion azid Activation Pcoducts
a. Total Release Ci 9.OE-O4 7.13E—04 l.63E—03 1.33E—03 4.24E—03
2. Avg. Diluted Cone. uCi/mi 2.89E—1O 1.3E—lO 4.71E—lO 3.5’3E-10 2.965-10

Triczuw.
1. Thtel Release Ci 2.47Z+32 3.805+02 4.66E02 5.815+02 1.665+03
2. Avg. Diluted Conc. uci/mi 7.21E—05 1.035—04 1.295—04 1.565-04 1.165—04

Diaec•ived .ad Entrained Gases
i. Total Releaee Ci 5.1EE—05 9.325—CC 1.935-04 (1) 2.545—04
2. Avg. Diluted Cone. uCi/mi 1.515—11 2.525-12 5.565-11 fl) l.77S—11

Gross Alpha Radioactivity
1. Total Release Ci (1) UI (1) (2; U)

Volume of liquid waste liters 3.425+09 3.705+09 3.475+09 373E+39 1.435+10

U) Loss than mintraum detecflzR activity which neets the lov’br hint of
.ietection (LLD) requaremeats f mM 8?ction 3.11

Page 33 of 79
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ANAlYSIS NO. BYRIO-012 REVISION 0 PAGE 97U of 158UANALYSIS NO. BYR16.012 REVISION 0 PAGE 350 of 800

RG 1 21 EFFL’JENI AND WASTE DISPOSU REPORT
TABLE 2A - Release Tank

flQUTD EFFLUENTS - SUMkthTTON BY RELEAS! £ttNT
Unit 2

REFORT FOR 2015 Units QTh I QR QTh 3 TR 4 YEAR

Fission and Activation Products
1. Total Release Ci 9.90E—04 7.133-04 l.63E—03 1.333—03 4.24E—03
2. Avg. DLluted Conc. uci/nil 2.133—06 1.173-06 1.223-06 1.403-06 1.262-06

Tn tiusn
1. Total Release Ci 2.03Et02 3.633+02 4.13E+OZ 4.I7+02 1.393÷03
2. Avg. Diluted Cone. uciiml 4.363—01 5.913-01 3.063—01 4.413—01 4.l5E—Oi

Dissolved and Entrained Ga<es
1. Tocal Release Ci 5.163-03 9.323-06 1.933—04 (1j 2.543—04
2. Avg. Diluted Cone, uct/mi. 1.llZ-07 1.533-03 1.443-07 {1; 7.563—08

Gross Alpha Radioactivity
I. Total Relane Ci U) (1) (1) (1) C])

VoIwne of liquid waste liters 4.663+05 6.09E05 1.34E40€ 9.463+35 3.36E06

(1) Less than niziscum den;table activity which meets tin lowet !tmic of
det.;t:iop (LLD) requirements of TRX Section 3.11

Page 34 of 79
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ANALYSIS NO. BYRIG-012 REVISION 0 PAGE 360 of aoo

RG 121 EFFLUENT AND WASTE DISPOSAL PEPORT
TABLE 2k - Circulating Water Blowdown

LIQUID Efl’LUE4TS - SVLt4ATIGN BY ?E.EASE POINT
Unat 2

REPORT FOR 2015 Units QIR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
1. Total Lelease Ci (1) (1) (1) 111 (1)
2. Avq. Diluted Cone. uCi/ral (1) (1; ca; (1;

Tritiuw.
1. Total Release Ca 4.392+OJ. l.93E+0l 3.581+01 l.64E÷02 2.63EO2
. Avg. Diluted Cone. uCihai. 1.28€—OS 5.22E-O6 1.032-05 4.3E—C’5 1.632—0.5

Dissolved and Entrained Gases
1. Total Release ti (1) (1) ii) (1) (1)
2. Avg. Diluted Cc.nc. ‘Ci/nil (1) 11) fl) U; Cl)

Gross Alpha Raditactivity
t. Total Release Ci (1) (1) i) (3) Cl,

Volume of liquid waste liters 3.422+69 3.70E409 3.47E09 3.731409 1.43E÷l0

(1) Less than minimum detectable activity which meets tte iower limit of
detection fl.ID! requirements of TRN Section 3.11

Page 35 of 79
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RG 1.21. EflIUEI1T AND WASTE DISPOSAL REPORT
TABLE 28

LIQUID EFFLUENTS - BkICH ZIODE
Unit 2

REPORT flE 2C’13 UnitE QT 1 QR 2 QTR 3 On 4 YEAR

Fission and Activation Products
CO—57 Ci 3.23E—06 4.193-06 4.933-06 1.603—06 1.402-05C3-S8 Ci 7.032-04 4.73E—04 5.972—04 9.863-04 2.763—03CO—SC Ci 2.523-04 1.492-04 4.642-04 2.242—C4 1.093—03CR—Si Ci ji) (1 1 32E—04 (1) 1.923—04rE—5) Ci 4.473—06 (1) (1) 1j 4.472—061—132 Ci (1) (1) 1.953—05 (1) 1.953—051—133 Ci (1) 1.933—06 (1) (1) 1.932-06t4N-54 Ci (1) 3.94E-06 (1) (1) 3.943—06
NE—95 Ci 3.082-06 (1) 1.113—05 (1) 1.423-0558-122 Ci U) (1) 5.083-36 (1) 5.083—0653—124 Ci (1) 11 2.48E—0 2.143—06 2.69€—OS52-125 Ci 2.213-OS 5.523—06 4.363-05 il) 7.12L-C5fl—123t4 Ci 2.282—06 (1) 1.823-05 (1) 2.052-0572-132 Ci (1) 3) 1.323-05 (1) 1.31—053R-95 Ci (U (U 534335 (U 5.342-00

?otals for Period... Ci 9.903-04 6.373-04 1.403-03 1.212-03 4.242-03

Tritium
H-3 Ci 2.032+02 3.602+02 4.133+02 4.17E+U2 1.392+03

tloteis for Period... Ca. 2.032+C’2 3.602+02 4.133+02 4.173÷02 1.39E03

Dissolved and Entrained Gases
XE-133 Ci 5.162—05 9.323-06 i.92-O4 (U 2.543-04

Tc•ta.s for Period... Ca 5.163-05 ?.322-06 1.932-04 1) 2.543—04

Gross Alpha Radioactivity
No Nuclide Activities Ci (ii (1) (1) (1) (1)

Totals for Period... Ci (1) (1) (1) ji) (!)

(l Less than minimum detectable activity which meets the lower limit of
detection (LID) reuremerts of TR!4 3ectic 3.11

Page 37 of 79
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IOCFRLSD URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARI

1. 2

52SMAQ2 3625—22
2,7E—22 2,265—02 2 5E02. 2,765—02 3.275—22

— —

-‘ 2

7. — Tc :21.

7— T, Spc. Crqan ADULT CILIA

Ma:orCo::2rlbutore ox, prea or to tutor)

(‘U— 5))

U . 925÷01.

0.005-00 2.712

(0005+00 1

Group Orgao (r:’rc÷it) ‘L
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525

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

Liquid P050: 1..17E-0i i of Total: 4.4iE+0l
Critical Pathway: Fresh Water Fish - Sport (FF9?)
Major Contributors (0% or greater to total)
Nuclide Percentage

11-3 9.94E+Oi
CR—Si l28E—04
MN—54 i.68E—03
FE—59. 2.24E—03
O—58 2.88E—Oi
CO—60 3.22E—Oi
ZR—95 i.83E—07
NB—95 9.98E—04
93—124 6.8OE-05
53—125 6.9511-05
‘211—132 1.0711—02
1—132 7.7511—05
1—133 3.14E—05

Gaseous Dose: 1.49E-0i % of Total: 5.60E+0i
Critical Pathway: Vegetation (VEG)
Major Contributors (0% or greater to total)
Nuclide Percentage

11—3 3.0511+00
C—i4 9.6911+01
CR-Si 3.9811-07
1—131

. 3.0511—04
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PAGE 122Uof158U
PAGE 600 of 800

A1NHL
A’VEG
ACHEAT
ACHILK
TINHL
TVEG
TCNEAT
TCNILK
CINHL
CVEG
CCHBA?
CCMILK
JINHL
ICMILK

ADULT
ADULT
ADULT
ADULT
TEEN
TEEN
TEEN
TEEN
CHILD
CHILD
CHILD
CHILC•
INFANT
INFANT

DESCRI PTION$ .ci...ncaa

Pathway

GASEOUS RELEASE AND DOSE SUi*1A&Sr flPOWT’ - BY UNIT
(Conçosite Critical Receptor - Limited Analysis)

Re1e.se ID All Gas Release Types
Period Start Date 01/01/2015 00:00
Perid End Date 01/01/2016 00:00
Period DuraLon (mm): 5.2563+05
Coefficient Type Historical
UnIt. . : 1

=— PERIOD ORGAN DOS! BY AGE GROUP AND PATHWPX (rnrem nmaa:anntnnssAge/Path Sc’ne Liver Thyroid Kidney Lung GI -Lii Skin TB

AINHL 1.102—03 4.853—04 4.85E-04 4.852—04 4.852—04 4,851—04 0.OOE+00 4.8E-04AVEG 5.432—02 1.132—02 1.132—02 1.132-02 1.132—02 1.132—02 0.00E00 1.132—02ACMEAT 2.012-02 4.102—03 4.IOE—03 4.102—03 4.102—03 4.1OE--03 0.002+00 4.102—03ACMLLK 2.203—02 4.563—03 4.56E-03 4.562—03 4.562—03 4.563—03 0.003÷00 4.562—03TINHL 1.572-03 5.763-04 5.762—04 5.762—04 5.763-04 5.762—04 0.002+00 5.762-04‘rJEG 8.772—02 1.622—02 1.822-02 1.822-02 1.822—02 1.823-02 0.002+00 1.e:E-o2TCZ4EAT i.70E-02 3.442-03 3.442-03 3.443-03 3.44E—0 3.44E—02 0.00E00 .44E-03TCNn2K 4.052—02 8.332—03 5.332—03 8.332-03 8.3fl—03 8.332-03 0.002+00 8.332-03CINHL 2.172-03 6.562—04 6.562—04 6.562—04 6.562—04 $.56E-04 0.Q0E+00 6.562—04CVEG 2.122-01 4.332-02 4.332—02 4.332—02 4.332-02 4.332-02 0.002÷00 4.332-02COMBAT 3.202-02 6.472-C’S 6.472—03 6.473-03 6.473—03 6.473—03 0.003+00 6.473-03SXMILK 9.98E-O2 2.032—02 2.033—02 2.032-02 2.032-02 2.033-02 0.00Ei00 2.032—02IINL 1.602—03 4.642-04 4.642—04 4.d4E-04 4.642—04 4.642—04 0.002+00 4.642-04ICMILK 1.952-01 4.222-02 4.223—02 4.222—02 4.223—02 4.22E_02 0.002+00 4.223-02
--..

TOTALS--- •------•ADULT 9.752—02 2.052—02 2.052—02 2.052-02 2.052—02 2.052-02 0.002+00 2.052-02TEZY 1.472-01 3.052—02 3.052-02 3.052-02 3.052-02 3.052-02 0.0E÷00 3.051-02CflILD 3.462-01 7.072—02 7.072-02 7.072—02 7.073-02 7.072-02 0.002+00 7.072—02flJfltfl j.97g—rfl 4.273-02 4.272—02 4.272—02 4.272-02 4.272—02 0.002+00 4.272-02
r AGE GROUP / PATHWAY

Abbrevkation Age Group

Inhalation (INHL1
Vegetation (ttG)
Gre/Cow/Neat 1CI4EAT)
Gre/Cow/Milk (CHILE)
Inhalation (INa’
Veget3ton (VEG)
Gre/Cow/Meat (OMEAT)
Gre/Cow/Mi] k (Ct4ILK)
Inhalation IINHL)
Vegetation (VEG)
Gre/Cow/NeaL (CHEAT)
Gre/Cow/Milk (CHILK)
Inhalation (lUKE,)
Gre/Cow/Milk (CHILK)
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533

PAGE 127U of 158U
PAGE 650 of 600

GASEOUS RELEASE At31) DOSE SUMMARY REPORT - B? (‘NIT
(Composite Critical Peceptor - Limited Analysis)

Re.ease ID : All Gas Release Types
Period Start Date 01101/2015 00:00
Petaod End Dare : 0i/0t/2016 00:00
Period Duration (mm): 5.2562+O5
Coefficient Type : Niscorica.
Onit 2

= PERIOD ORGAN DOSE BY GE GP21? RND PATHWAY jifirens) ttarsna

Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skirt TB

äDUM
TEEt
CHILD
INFANT

1.062-01
1.603-01
3.763—01
2.143-01

2.312—02
.3.423-02
7.823-02
4.702—02

AGPD 9.69E—09 9.693—09 9.693—09 9.692-09 9.693-09 9.692-09 0.003+00 9.692—09AINHL 1.203—03 7.693—04 7.703—04 7.692-04 ‘.693—04 7.693—04 0.003+00 7.693—04AVEG 5.902-02 i.26!-02 1.282-02 1.282-02 1.282—02 1.282—02 0.002+00 1.283-02ACHEAT 2.192-02 4.523-03 4.522-03 4.522-03 4.523-03 4.523—03 0.002+00 4.522-03AMttK 2.392—02 5.112—03 5.183—03 5.113-03 5.113-03 5.113—03 0.003+00 5.112-03TGPD s.69E—09 9.692-09 9.693-09 9.692-09 9.692—OS’ 9.692—09 0.002+00 9.692—09TINHL 1.712-03 8.703—04 8.712—04 8.’0E-04 8.70E-04 8.703-04 0.003+00 8.302-04TVEG 9.542—02 2.032-02 2.033-02 2.032-02 2.032—02 2.032—02 0.002+00 2.032—02TCMEAT 1.852—02 3.793—03 3.782—03 3,782-03 3.762—03 3.782—03 0.002+00 3.762-03TCt4flK 4.412-02 9.242-03 9.362-03 9.242-03 9.242—03 9.24E-03 0.003100 9.243—03CG 9.692—09 9.692—09 9.692-09 9.692—09 9.692-09 9.692—09 0.002+00 9.692—09CINHL 2.363—03 9.283—04 9.292-04 9.282-04 9.282—04 9.262—04 0.002÷00 9.262-04CVEG 2.302—02 4.782—02 4.792—02 4.782—02 4.782—02 4.782-02 0.002+00 4.78—02CCMEAT 3.482-02 7.073—03 7.083—03 7.073-03 7.072-03 7.r;72—C’3 0.OOEiOO 7.073—03CCNILK 1.093—01 2.233—02 2.262-02 2.232-02 2.232-02 2.232—02 &.O0E÷00 .23E—02IGPD 9.692—09 9.693—09 9.692—09 9.693-09 9.692-09 9.692-09 0.O0E00 9.69t—09IINRL 1.742—03 6.2$Z—04 6.292—04 6.292—04 6.282—04 6.283—04 0.C0E+00 6.283—04ICMILK 2.122—01 4.642—02 4.69k-02 4.642—02 4.64E-02 4.643—02 0.002+00 4.643-02

----—- TOTALS

—e AGE GROP P / PATHWAY 025CR I PTIONS at .tnflx2naraant.t

Abbreviation Age Group Pathway

AGPD ADULT Ground Plane Deposition (GPO)
ATNHL ADULT Tnhalaticn (INHt)
AVEG ADULT Vegetation (VEG)
ACNEAT ADULT Grs/Cow/Meat (CMEAT
ACHILK ADUT Gra/Cow/MiUc (CMILK)
TGP0 TEEN Ground Plane Deposition IGPD
Tfl7HL TEEN Inhalation (INHL)
TVEG TEEN Vegetation IVEGj
TCMEAT T€EN Grs/Co:t/Mea t (C4EAT
TCMILK TEEN Grs/Cow/rfilk (OMILK)
CGPD CHflD Ground Plane Deposition (G?D;
CINHL CHILD Inhalation TUHL)

2.323—02
3.432-02
7.843-02
4.753—02

2.312—02
3.422-02
7.823-02
4.702-02

2.3!E-02 2.313-02
3.422-02 3.422—02
7.823-02 7.622—02
4. 703—02 4 .702-02

J.OOEtOO
0.003+00
0.002÷00
0.00E’00

2.312—02
3.422—02
7.823-02
4.702—02
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553
PAGE 14W of 158U

PAGE 5P of SF’
“$5’

GhSECkW RELEASE AND DOSE SU!4dItRY REPORT - B2 UI’?IT
(Comp3eite Critical Receptor - Limited Analysis)

Release ID 1 All Gas Felease types
Pericd Start Iate 01/01/2017 00:00
Period End Late 01/01/2018 03:00
Period Duration rnin): 5.ZS6Ei-05
Coefficient Type : Historical
Unit . I

PERIOD ORGAN DOSE BY AGE GROUP AND ?ATHWAY (nrem) nnrnncnntntn

AGE QiOUP / PATHWAY
Abbreviation A,je Gtoup

DESCRIPTIONS
Pathway

Groend Plane Deposition CGPD)
lnhaletion (1NHL)
Vegetation (VEG:.
Gre/Cow/Neat (CI4EAT
Grs/Cc.wiNilk (CHILK)
Ground Plane Deposition
Inhalation INHL)
Veaqtation (VEG)
Grs’Ccw/Neat (DNEAT
Grs/Ccna/tlilk (2t4ItK)
Ground Plane Deposition
Inhakation (INHL;

Aae/Path Boie Liver Thyroid Kidney Lung Ut-Lu Skin

AGPD
AItHL
AVEG
ACMEW?
kD4ILK
TGPD
Tfl)BL
TVZG
TCt4ZAT
TCNILK
CGPD
CINI4E.
CVEG
CCNEA’t
CCNILE(
IGPL’
III:ML
ICt4ILK

4.062—02
2. 20E—Lfl
1.112—01
3.932-02
5. 362-02
4 .062-02
3.142—03
1.862-01
3.312-32
9.822—02
4 .062-02
4 .322-03
4.462-01
6.232—02
2.402—01
4.062—02
3.162-03
4.55E01

4062—02
1.082—02
5. 422—02
1.252—02
3.412—02
4.062—02
i.llE’i)2
7. 742—02
9. 812-03
5.762-02
4.062—02
I .012-02
I .502—01
1.632—02
1.082-01
6.062’-02
6.022—03
2.122-01

6.062—02 4 062-02 4.062—02
2.142-02 2.072—02 1.162-02
2.732—01 4.482-02 4.032-02
4.082-02 1.102—02 1.052-02
8.662—01 2.462—02 1.632-02
4.062—02 4.062—0:? 4.062—62
2.442-02 1.102—02 1.232-02
2.492—01 6.262—02 5.702—02
3.012—02 8.632-03 8.202—03
1.372+00 4.112-02 2.712—02
4.062—02 4.062-02 4.06E-02
2.5E-02 1.002—02 1.112—02
4.082—01 l.2GE—Ol 1.172—01
4.742—02 1.482—02 1.422-02
2.722*00 7.942-02 5.592-02
4.052-02 4.062-02 4.062-02
2.022—02 5.942-03 6.622—u3
6.5E÷00 1.462—01 1.082—Ok

4.062—02
1.07E-02
4.412-02
I .262-02
1.602-02
i net. tn

•

1.102-02
5.953-02
9.272—03
2.532-02
4.062—02
S.92E—03
1.162—01
1462—02
5.172—02
4.062-02
S.S6E-03
9. 922-02

0.002*00
0.002+00
0.002+00
0.002+00
0.002÷00
0.002400
0.002÷00
0.00E00
0.002+00
0.002+00
0.002+00
0.002+00
0.002100
0.002t00
G.OOErOO
0.002+00
0. 0OE00
0. 00E*00

TB

4.062-02
.1.072-02
5. 02E—02
1.202-02
2.832-02
4.062-02
1.102-02
6.412-02
8.862-03
3.772—02
4.062-02
9. 952-03
1.212-01
1.472-02
6.372-02
4.062—02
5.892-03
1.152-01

—------ TOTALS -

ADULT 2.522-01 3.522—01 1.4E00 1.322—01 1.192-01 1.242-01 0.002÷03 3.422—01
TEEN 3.622-01 1.963—01 1.732t00 1.642—0! 1.452—01 1.462—01 0.002400 1.622-01
CHILD 7.932-01 3.252—01 3.242t00 2.702—01 2.382—01 2.332—03 0.002+00 2.502-01
INFANT 4.982—01 2.592-01 ‘3.642t00 1.922-01 1.552—01 1.462—01 0.002÷00 1.612—01

AGPD
.;INFJL
AVEG
&CNEAT
ACNILK
2GPL
TINILL
TVEG
TCI4EAT

CGFD
01131iL

ADULT

ADULT
ADULT
ADULT
TEEN
TEEN
TEEN
TEEJ
TEN
CHILD
CHILD

LGPD)

(GPO)

Date/Time: 08/1112016 08:44 retdaslD: RecIas Page - 4
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REVISION 0
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PAGE 7P of BP

was’

GASEOUS RZLflSE AND DOSE SUMMARY REPORT - BY U14tT
(Composite Critical Receptor - Limited Analysis)

Release ID
Period Start Date....:
Period End Date
Period Durato (mm):
Coefficient Type
Unit

I All Gas Release fypes
01/01/2017 00:00
01/01/2018 00:00
S .25613’4)5
Historical

1

n MAXIMUM NQ DOSE FOP. PERTC’D nnnsn=nn

Limit Do2e Limit Unit Percent
Type Dose Type (mrad) Period (mrad) of Limit

Adirin GaixEne 6.S’E-02 31-day 1.50E-01 4.38Sf01
Quarter 3.ISE+O0 1.755+00
Anmal 7.505+00 8.75S-01

Rdiain Beta S../E-02 il-day 3.005-01 :.7óE01
Quarter 7.505+00 ?.02E—01
Annual 1.505+01 3.315-01

?.Spec G.ixceta 6.575—02 31—day 2.flOE-01 3.28ErOl
Quarter 500!’0C 1.315+00
Annual 1.005401 6.575-01

Receptor : 4 Composite Crat. Receptor - HG
Distance (nmters) : 0.0
Cowase Point 3.0
Maor Contributors : 0.0 1 or greater to tctaJ.
t3ucl We Percentage

AR-41 2.055+01
Fa-6514 5.425-01
KR—85 1.065÷00
KR-87 5.455-01
KR-SE 1.O7EfOl
XE-13Th S. 375—01
XS—133M 4.335—01
XE—133 6.235401
XE-135 2.545t00
XE—138 9.145-01

T.Spec Beta 4.005-Cl 1.3213+01
1.005+01 5.275—01
2.005+01 2.t33Z—01

Recep:o.. . . . 4 Composite
Distance jrnaters) 0.0
Compass Point . U.0

5.275-02 31—day
Quarter
Annial

Crit. Receptor - HG

Dae/Pime: Wu11f2016 0S44 retdaslD: Redas Page - 6
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ANAlYSIS NO. BYR16-O’12
C

E7ETDAS adS. ES 4 <P75;>

REVISION 0

558

PAGE 152U of 158U
:2

C’ S

tccocceate Crc arcs: Perectcr —

Period Start Date.,., 01/Ui /2317 00:
Parrc:i Pad liar-a,,,.: Dl ‘(,.t / LOiS

:1 ta C”.” a-;
Coefficient Type.... : I-heron car

<k: -. &Ab t,:/,rr,:/,,/rt,:,1

Total Ce.ieeee tranroc Em:,cures) ..,,., ,,,..,.. , ,

/

iverace Period. Piocrete (ode)
,,,.,,, , ,.. , ,,,,,‘,,,,,,,,, i

a 51

<S—il/li

xi

1 sc

14oI’In

-;7 C
— 1

145-02

7 02
/

I , C: an -t Ut

CC-”

I.
I as::’ -C

2.51. tI.:r ES)

7. Qt-p4 04

2557-02
:1 C:tR.1.

5

.3- , 2:05—li

1—13_S
r,,,: c-a

2,305-1,5



ANAlYSIS NO. SYR16-012
AnALYSIS NC) SYRI$A12

REVISION 0

REVISION C)

559

PAGE 153U of 158U
PAGE 30 of 80

Vos,

3 FT.EAOS: AND DODD CJ 4ktr; DEPORT ED UNT
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ANAYSIS NO. BYR16-012 REViSION 0 PAGE 154U of 158U

/ 7
6,4 <13YR>

Lcfl5t. S2VRtc zc.t’cjiKi.

.

Cr41, 4 c;a I Pathway .

LjorCc;’trxL)tc’xa.

a ;Fh” It;
7

L*.66’Et;’CP

Lila conan

Lt)$C PCI

aniaCNr LiiIP,OL’[) 6,6$ILCL 3I’ciaa 2,25EHCI
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581
ANAIvclc Mfl RVPiR.012 PAGE 155U of 158UANALYSIS NO.Th’R16-012 PAGE 50 of 80REfl’AS v3.6.4 <flR> VSSI

GASEOUS RELEASE AND DOSE StJNHIiR? REPORT - BY UNIT
Cornpaite Critical Receptec — Limited Analysis)

Reiese tL 1 itli Gas Release Types
Period Start Date....: 01/0./2017 00:Ot’
Period End Date : CleOl/2018 00:00
Pericd Darati•n (mart.: 5.2562’05
Cefficaent Type : HIstorical
Unit 2

LERIOD ORGAN DOSE SY AGE GROUP M4D ?kVHWAY mrem) at=tnnnnnnnc==na

4.063-02
2.142—02
2.732—01
4.082—02
8.662-01
4.062—02
2.442—02
2.492—01
3.012-02
I . 372+00
4.062-02
2 552-02
4.OSE—Oi.
4.742—02
2.72E*OC
4.062-02
2.022—02
6.582+00

4.062—02
I .072—02
4.482—02
1. 1C’E—02
2.462-02
4.062—02
1. 102-02
6.262-02
8.632-03
4.I’LE-02
4.052-02
1 . O0E-02
1.262—01
1. 482—0.2
7.942-02
4.062—02
5.942—03
1.462—01

4.063—02
1.162—02
I .032-02
t net. n
a .vvt.

1.632—02
4.062-02
1.232—02
5.702—02
8.202-03
2 .71k.—02
4.062—02
1.112-02
1.172-01
1.42C—02
5.392—02
4.062-02
6.622-03
1.082—01

ADULT
TEEN
CWZLD
tNF3241

2. 522-01
3.620—01
7.932—fl
4.982-01

Age/Path Bone Livec Thyroid Kidrey Lu.’g Cl-LU Skin TB

AGPD 4.062-02 4.C5E-02 4.052—02 0.00E00 4.062-02AINHL 2.202-03 1.8E—02 1.072—02 0.002+00 1.072-0:2AVEG 1.172-01 5.422—02 4.412-02 0.002÷00 5.022—02AC?CEAT 3.932—02 1.252—02 1.262-02 0.002400 1.202—02ACMILK 5.362—02 3.412—02 1.602—02 0.002+00 2.83E—02TGPD 4.062-02 4.062—02 4.062—02 0.002+00 4.062-02TINJ4L 3.142—03 1.112—02 1.102—02 0.002+00 1.102-02IVEG 1.862—01 7.742-02 5.952—02 0.OOE’00 6.412-02TGt4EAT 3.312—02 9.812-03 9.7E—03 0.OOhaOO 8.862-03TKZNILK 9.822—02 5.762-02 2.532—02 0.002+00 3.772—02CGPD 4.062—02 4.062-02 4.062-02 0.002400 4.06E—Ci2CTNHL 4 322-03 1 . 012—02 9 . 922-03 0 . 00EG0 9. 952—03OVEG 4.462—01 1.502-01 1.162-01 0.002+00 1.222-01CMEAT ñ.23E—02 1.632—02 1.462—02 ZD.C0E+Qt. 1.472-02C&LK 2.402—01 1.082—01 5.172—02 0.002+00 6.372—02IGPD 4.062—02 4.062—02 4.OSE-O. 0.002+00 4.062-02HWfL 3.16—03 6.022-03 5.862—03 0.00E+V0 5.892-03ICHILK 4.532-01 2.122-01 9.922—02 0.002+00 1.152—31

TOTALS
-

0.002+00 1.422-01
0.002÷00 1.á2E-0
0.002+00 2.502-01
0.002400 1.612—01

rm AGE GROUP / PAHNAY D2SCKI PT EONS miann gnaa

isbt•reviat ion A9e Group Pathiay

AGPD AWLT Ground Plane Deposition (GPD)
AINRL ADULT Inhalation (INRLI
AVEG ADULT Vegetation (VEG)
ACMEAT ADULT Grs/Cow/Heat (CMLAT)
ACHILK ADULT ‘3rzICw/N1k i0?4113K)
TGPt• TEEN Grouz.d Plane Deposition (GPO)
TINPT TEEN lnbalatic•n (INN!.)
?VEG TEEN Veqetation (VEG)
TCt4EA’i’ TEEN Grs/Cow/Meat (CMEkT)
TQ4ILK TEEN Gra/Cow/Milk (CMILK)
CGPD CHILD Gromd Plane Depositior. (GPO)
CINHL CHILD Inhalation (1NHL

1.522—01
1.962—01
3.152—01
2.538—01

1 - 242÷00
1.712*00
3.242÷00
6.642400

1.32E-01
1.642-01
2.702-01
1.922—01

1.192-01
1.452—01
2.382—01
1.552-01

1.242-01
1.462—01
2.332-Cl
1.462-CL

Da:e/flni*: 08/11/2026 08;4Z retdaslD: Retda3 Page - 4
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564

MkVt%:WI5i4R16-o12 rfiR9iQo
REDM v3.6.4 <BYR> VSST

GASEOUS RELEASE AND CVSE SUMMARY REPORT - BY UNIT
(Composite Critical Receptoz - Limited Analysis)

Release UZ 1 All Gas Reieese Types
Peri’ Start Date.. - 01/fl/2017 00:00
Period End Date 01101/2018 C0;00
Period Ducation (mm): 5.256E-’-OS
CoeffiDiont Type Historical
Unit : 2

Z’faor Contributors : 0.0 % . greater to total
Nuclide Percentage

AR-41 2.21E1-O0
KR—35t1 2.GGE—Ol
KR—85 3..69E0l
KR-SI 2.79E—Ol
T’P-R8 6.33E-03.
XE—l3ltl 1.17E400
XE—133M 6.00F—Ol
XE-133 5.68t401
XE—l35 9.98E-Ol
XE-138 1.291L—0i

Date/TJ.me: C5/1l/20l6 08:42 retdastD: Retda Page -. 7
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Licensed Engineer Certification Page
Page 1 of I

FORM PlEXLN0O34
Revision 0

CERTIFICATION OF CALCULATION NUMBER(s): j012Rev0

I certify that the Calculation(s) listed above was prepared by me or under my personal supervision or
developed in conjunction with the use of accepted engineering standards and that I am a Licensed
Professional Engineer under the laws of the State of Illinois.

Certified by:

//
/2

Seal Below

Expires: 11/3012017

6242869
UCEtSED

PROFESSIONAL
ENGINEER :

OF

Sargent & Lundy LLC Illinois Department of Professional Regulation Registration Number is: 184OOO1O6


