
Facility : BYR

Doc Nbr : BYRI6-012

Sheet

Maj Rev : 000

Mm Rev

Doc Date : 2016-12-16

SRRSID :3A.101

Title : OFF GAS FILTER ANALYSIS

Doc Type : CALC

SubType :ENG

AUdI Type:

R Obj ID : O900e54e8ldeOef3

This Record Cover Sheet data is an aidfor initial department handling and records turnover purposes.

The data shown may not reflect the Records Index system data due tofurther editing and refinement by

Records Management.



CCAA-3O9-1 001

Revision 8

AATTACHMENT I
Design Analysis Cover Sheet

Page 1

Design Analysis Last Page No. S Attachment U, Page 158U

I6O1 2
Revision: 2 Major 0 Minor Q

Title: Off Gas Filter AnalysIs

EC/ECR
No.402667: Revision: - I

Station(s) BYR Component(s)

UnitNo 0 4Wc i4fl, ,

Discipline Mechanical
Q

OG QIS
Descrip. Codelkeyword: NIA

SafetylQA Class: ‘ NSR

System Code: OG

Structure; N/A

CONTROLLED DOCUMENT REFERENCES

Document No.: From/To Document Nofl: f From/To
EC 402667 TO I
Is this Design Analysis Safeguards Information? Yes 0 No lfyes, see SY-AA-I 01-I 06
Does this Design Analysis contain Unverified Assumptions? Yes No J If yes, ATI/AR#: N/A
This Design Analysis SUPERCEDES: ‘ N/A in its entirety.

Description of Revision (list changed pages when all pages of original analysis were not changed):
lniiial issue of calculation to evaluate the impact on IOCFR5O Appenthx I I OCFR%0 and 4OCFRI go design
objectives of permanently bypassing the Offgas Filter Unit (OGFU) of the Steam Jet Air Ejector process stream.

Preparer; 2 Barry Schwartz :-/ c’/tø
Print Name Sign Name Date

Method of Review: Detailed Review Alternate Calcul io (attacheji) L. Testing []
Reviewer 2 SJeksandar MihcevK I

Review Notes: Independent review Peer review D

Fnr Faternal Andy as Dniv)
, ,j Jyp

External Approver ‘ Anthony Klazura 4( L kçn_- /2-
Print • %. Sign M&ee Late

Exelon Reviewer j4 ‘
) ir

—
Print Name __ Sign Name Date

Independent 3rd Party Review Reqd? Yes 0 No N /7 ,q ,j

Exelon 4cJi-7
FrUit Name —1 Spjeme Date



ATTACHMENT 2

CC-AA4034003
Revision 12

Page la

Owner’s Acceptance Review Checklist for External Design Analyses
Page lof 3

Design Analysis No.: BYR1Ø-O 12
Contract #: 00511302 Release #: _ 00600.

For example, 1) the exact value ofa particular parameter may not be
known or that parameter may he known to vary over the range of
conditions covered by the Calculation; it is appropriate to represent
or bound the parameter with an assumed value; 2) The predicted
performance ofa specific piece ofequipment in lieu ofactual test
data. It is appropriate to use the documented opinioniposition of a
recognized expert on that equipment to represent predicted
equipment perftwmance.
Consideration should also be given as to azy qualification testing
that may he needed to validate the Assumptions. Ask yourselt
would you provide morejustification ifyou were performing this
analysis? lfyes, the rationale is likely incomulete.

Rev: ft

_____

No Question Instructions and Guidance Ye / No I N/A
1 Do assumptions have All Assumptions should be stated in clear terms with enough U U

sufficient documented justification to confirm that the assumption is conservative.
rationale?

I
1— Are assumptions Ensure the dotumentation for source and rationale for the ‘ D D

compntible with the way assumption supports the way the plant is currently or will be
the plant is operated and operated post change and they are not in conflict with any design
;sith the licensing basis9 pTameters Ifthe Anal) sis pnrpose is to eshbhsh a new htencmg

basis., this question can be answered yes, ifthe assumption supports
that new basis.

3 Do all unverified If there are unverified assumptions without a tracking mechanism Q
assumptions have a indicated, then create the tracking item either through an ATI or a
tracking and closure work order attached to the implementing WO. Due dates for these
mechanism in place? actions need to support verification prior to thc analysis becoming

— — ———-

optionaLortheresuItant plant change being_qp authorized.
4 Do the design inputs have The origin ofthe input or the source should be identified and be Q

sufficient rationale? readily retrievable within Exelon’s documentation system. If not,
then the source should be attached to the analysis; Ask yourselt
would you provide more justification ifyou were performing this

—
%naly sis’ If y cc the rationale is likely incomplete

5 Are design inputs correct The expectation is that an Exelon Engineer should be able to clearly
and reasonable with understand which input parameters are critical to the outcome ofthe (
critical parameters analysis. That is, what is the impact of a change in the parameter to
identified if ippropnate’ the results ofthe analysis9 lfthe impaU is large then that parameter

is critical.
6 Are design inputs Ensure the documentation for source and rationale for the inputs C C

comp%tible with the wa’ supports the wa the phnt is cuireatlv or 4ill be operated post
the plant is operated and change and they are not in conflict with any design parameters.
with the licensing basis?
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Question Instructions and Guidance Yes I No I N/k
7 kre Fngineermg See Section 2 13 in CC \k 109 tot the attributes that ate C C

Judgments clearly sufficient tojustify’ Engineering Judgment. Ask yourself, would
documented audjustifled? you provide morejustification ifyou were performing this

— . -
analysis? Ifyes, the rationale is likely incomplete.

8 %re Lugmeering Ensure the justification for the engineering judgment supports the C C
Judgments compatible with way the plant is currently or will be operated post change and is
the way the plant is not in conflict with any design parameters. If the Analysis
operated and with the purpose is to establish a new licensing basis. then this question

—
licensing basis? . can be answered yesjfthe judmentppos thatnew basis.

9 Do the results and Wh sas the unlvsis being performed9 Does the snted purpose Is C E1
conclusions satisN the mitch the evpettation from Exeloa on the proposed appliction of
purpose and objective of the results? Ifyes, then the analysis meets the needs of the

—
the Design Analysis? contract.

lo Are the results and Make sure that the results support the LPSAR defined system C C
conclusions compatible design and operating conditions, or they support a proposed
with the way the plant is change to those conditions. ifthe analysis supports a change, are
operated and with the all ofthe other changing documents included on the cover sheet as

—
licensing basis? impacted documents?

I 1, Have any limitations on Does the analysis support a temporary condition or procedure C C
the use ofthe results been I change? Make sure that any other documents needing to be
identified and transmitted updated are included and clearly delineated in the design analysis.
to the appropriate Make sure that the cover sheet includes the other documents where

-—
organizations2

12 Have margin impacts been Make sure that the impacts to margin are clearly shown within the C C
identified and documented body of the analysis. If the analysis results in reduced margins
appropriately for any ensure that this has been appropriately dispositioned in the EC
negative impacts being used to issue the analysis.
(Reference ER-AA-%OOT)?

I 3 Does the Design Analysis Are there sufficient documents included to support the sources of C C
include the applicable input. and other reference material that is not readily retrievable in
design basis Exelon controlled Documents?
documentation?

14 .Flave all affected design Determine ifsuffieient searches have been performed to identii 9 C
analyses been documented any related analyses that need to be revised along with the base
on the Affected Documents analysis. It may be necessaiy to perform some basic searches to
List (ADL) .fbr the validate this.
associated Configuration
Change?

.

15 Do the sources of inputs Compare any referenced codes and standards to the current design
and analysis methodology basis and ensure that any differences are reconciled. ifthe input
used meet committed sources or analysis methodology are based on an out-of-date
technical and regulatory methodology or code, additional reconciliation may be required if

—
thesitehassincecommitted to a more recent code .
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::: Question Instructions and Gnid’ince Yes No I N/A
16 1+e ‘vendor supporting Based on the risk assessment peifotined during the pre job brief E’

technical documents and for the analysis (per HU-AAl212). ensure that sufficient reviews
rt,ierences (including GE ofany supporting documents not provided vith the final analysis
DRFs) been reviewed are performed.

—

when necessary?
.

17 Do operational limits Ensure the Tech Specs, Operating Procedures, etc. contain
support assumptions and. operational limits that support the analysis assumptions and

—
inputs? inputs.

S%Creite an SfMS entri as required by C(-%A-4008 SFMS Number ‘
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gaseous releases on a per unit basis.
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REVISION SUMMARY

0 Initial issue ofcalculation to evaluate the impact on IOCFR5O Appendix I, IOCFR2O and 4OCFRI9O design
objectives of permanently bypassing the Offgas Filter Unit (OGFU) of the Steam Jet Air Ejector process
stream.
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1.0 PURPOSE and SCOPE

The purpose of this calculation is to verify continued compliance with the design objectives of
I OCFR5O Appendix I (Ref.4.1) in support of the permanent bypassing of the Off Gas Filter Unit
(OGFU) (1 OGOI S) under EC 402667, Rev. I .This calculation provides the following
evaluations, as required by Off-Site Dose Calculation Manual Section 5.4 ofthe Offsite Dose
Calculation Manual, (ODCM, CY-BY-170-301, Revision 12, Ref. 4.2) in support of a major
change to the Gaseous Radwaste Treatment Systems:

I . 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 compliance with Appendix I.

In addition, compliance with IOCFR2O (Ref. 4.3) dose criteria and airborne concentration will
be verified in this calculation as well as compliance with 4OCFRI9O (Ref.4.1O)

The OGFU does not perform a safety related or accident mitigation function. The OGFU,
however, was credited in the analysis presented in UFSAR Section 1 1 .2, Table I 1.2-2,
UFSAR, Revision 1 0, 2004 (Ref. 4.4) and UFSAR Section 1 1 .3, Subsection I I .3.3.4 Revision
9, 2002 (Ref. 4.5) to demonstrate compliance with 1 OCFR5O Appendix I criteria to maintain
dose to the general public as low as reasonably achievable as a result of the release of
gaseous and liquid effluents. Note that Subsection I I .3.3.4 references the use of the PWR
GALE computer program (NUREG-0017) and PWR-GALE input parameters tabulated in Table
I I .2-2, UFSAR, Revision JO, 2004 (Ref. 4.4).

To demonstrate continued compliance with these criteria, the results ofthe NUREG-0017
Revision 0 (Ref. 4.6) source terms presented in Table I I .3-7 of the UFSAR, Revision 5, 1995
are adjusted to eliminate the iodine removal mechanism provided by the OGFU. Note that the
expected annual airborne release via the station vent stack is tabulated in UFSAR Table I I .3-
7, Revision 5, 1 994 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 I-I 33 release inserted and UFSAR Table I I .3-f, Revision 5, 1 994 with the
annual release of the Volume Reduction System shown in UFSAR Table I I .3-6, Revision I,
1989 removed.

Off-site doses are then calculated using the ODCM computer program, RETDAS, which
utilizes a methodology consistent with that specified in Regulatory Guide I . I 09 Revision I
(Ref. 4.7). NUREG-OOIf Revision 0 and Regulatory Guide 1.109 Revision I specifythe criteria
to demonstrate compliance with the design objectives of IOCFR5O Appendix I during plant
licensing.

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. 4.12). More details are provided in Chapter 11 of Reference
4.12, Page 11-4. The NRC calculations concluded that the Byron Station Gaseous Radwaste
Treatment Systems satisfied the design objectives of I OCFR5O Appendix I without the iodine
removal capability of the OGFU.

In addition, radioactive liquid releases into the Byron discharge canal based on UFSAR Table
1 1 .2-1 , Revision I 2, December 2008 are utilized as input to the Byron ODCM computer
program RETDAS to produce liquid dose consequences as part of the Appendix I, JOCFR2O
and 4OCFRI9O compliance demonstrated in this analysis. The 4OCFRJ9O 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 ofthis calculation.

BYRI6-012 is a non-safety related calculation and the affected system is the Off Gas tOG)
system. The initiating document is EC 402667, Rev. I . Based on the guidance provided in
Attachment C, ODCM computer program RETDAS outputs individual computer runs specific to
Appendix I airborne and liquid releases, IOCFR2O instantaneous gaseous releases and
4OCFRI9O airborne and liquid releases. Attachment C also provides guidance that the
RETDAS reports provided by Byron Station contain applicable 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 I , I 989 (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
UNITVIATHE UNITVIA RELEASEPER

STEAMJETAIR OTHERPLANT UNIT
EJECTORS SYSTEMS

(Cilyr) (CiIyr) (Cilyr)
A B A+B

1-131 2.8E-03 4.8E-02 5.IE-02
1-133 4.OE-03 6.6E-02 7.OE-02

Table 2.1-1 tabulates the airborne 1-131 and -33 effluent release ofthe SJAE utilizing the
OGFU. Based on the PWR-GALE inputs listed in Table I I .2-2 of the UFSAR, Revision IC,
2004 (Ref. 4.4), the OGFU filter efficiency is equivalent to 90%, 1 0% of the iodine is released
to the environment, a release fraction of 0. 1 0. The impact of not crediting the OGFU is to
release 100% of iodine in the SJAE process stream to the environment, which is accomplished
by increasing the annual iodine 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



I

ANALYSIS NO. BYR16-012 REVISION: 0 Page 7 of 40

QGFU. Also note that the annual release rate of noble gases and particulates are not impacted

by the OGFU.

______________

Table_2.1-2
ISOTOPE UNFILTERED UNFILTERED TOTAL TOTAL

ANNUAL ANNUAL UNFILTERED UNFILTERED
IODINE IODINE IODINE IODINE

RELEASE PER RELEASE PER ANNUAL ANNUAL
UNITVIATHE UNITVIA RELEASEPER RELEASE PER

STEAMJETAIR OTHERPLANT UNIT UNIT
EJECTORS SYSTEMS

(Cilyr) (Cilyr) (Cilyr) (pCilyr)
A B A+B (A+B)x

I .OE+06
1-131 2.8E-02 4.8E-02 7.6E-02 Z.6E+04
I-I 33 4.OE-02 6.6E-02 I .1 E-O1 I .1 E+05

All nuclides/isotopes 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
I I .3-7, Revision 5, 1 994 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 I 1 .3-6, Revision 1 , 1989 with an
unfiltered I-I 31 and I-I 33 release inserted and UFSAR Table I I .3-f, Revision 5, 1 994 with the
annual release of the Volume Reduction System shown in UFSAR Table 1 1 .3-6, Revision I
1989 removed.

Table 2.1-3
ISOTOPE UFSAR TABLE UFSAR TABLE ANNUAL RELEASE

11.3-7 (Modified) 11.3-f (Modified) FROM ONE UNIT
ANNUAL ANNUALRELEASE UNFILTERED

RELEASE FROM FROM ONE UNIT
ONE UNIT FILTERED
FILTERED (pCi!yr) (pCilyr)

(Cilyr)
A B C

H-3 1.OOE+03 1OOE+09 1OOE+09
C-14 8.OOE+OO 8OOE+06 8OOE÷06
Ar-41 250E+O1 250E+07 2.50E+OZ

Kr-85m 5.OOE+OO 5OOE+06 5OOE+06
Kr-85 Z.OOE+02 Z.OOE+08 f.OOE+08
Kr-87 1.OOE+OO 1.OOE+06 JOOE+06
Kr-88 8.OOE+OO 8.OOE+06 8.OOE+06

Xe-I 31 m 3.90E+OI 390E+07 390E+07
Xe-I33m I50E+OI I.50E+OZ I50E+OZ
Xe-133 2.OOE+03 2.OOE+09 2.OOE+09
Xe-135 I.50E+OI I50E+OZ l50E+07
Xe-138 I.OOE+OO IOOE+06 IOOE+06

1-131 5IOE-02 5IOE÷04 Z.60E÷04*
1-133 7.OOE-02 7.OOE+04 I.IOE+05*
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________________

Table 2.1-3

ISOTOPE UFSARTABLE UFSAR TABLE ANNUAL RELEASE

I I .3-7 (Modified) I I .3-7 (Modified) FROM ONE UNIT

ANNUAL ANNUALRELEASE UNFILTERED
RELEASE FROM FROM ONE UNIT

ONE UNIT FILTERED

FILTERED (pCilyr) (pCilyr)
(Cilyr)

A B C
Mn-54 4.70E-03 4.70E+03 470E+03
Fe-59 1 60E-03 I 60E+03 1 60E+03
Co-58 I 60E-02 I 60E+04 I 60E+04
Co-60 730E-03 730E+03 730E+03
Sr-89 3.40E-04 3.40E+02 3.40E+02
Sr-90 620E-05 6.20E+O1 620E+O1

Cs-134 4ZOE-03 4ZOE+03 4ZOE+03
Cs-137 7.80E-03 7.80E+03 780E+03

*See Table 2.1-2

The data in Columns B (filtered) and C (unfiltered) ofTable 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, IOCFR2O and 400FRI9O. 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. 1 0 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 1 1 .2-2 Revision I 0 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 IQ at the Byron Unrestricted Area Boundary is 4.497E-07
sec/m3 for the SSE sector as tabulated in Table 4-1 of the ODCM, CY-BY-170-301 , Revision
12 (Ref. 4.2).

2.4 Maximum Vent Release IQ at the Byron Restricted Area Boundary is I .441 E-06
sec/m3 as tabulated in Table 4-2 ofthe ODCM, 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 I -1 , compliance with I OCFR2O involves a gaseous effluent component and a
liquid component. Table I I .3-6 of the Byron UFSAR, Revision I , I 989, (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 ofthe various contributors. Tables 2.1-1, 2.1-2 and
2.1-3 are modifications ofthis table showing the individual isotopes discharged into the
atmosphere, filtered and unfiltered by the OGFU, in units of Ci/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 I I .3-
7, Revision 5, 1 994 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 I I .3-6, Revision , I 989 with an
unfiltered I-I 31 and I-I 33 release inserted and UFSAR Table I I .3-7, Revision 5, 1 994 with the
annual release of the Volume Reduction System shown in UFSAR Table I I .3-6, Revision I,
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, CY-BY-170-301, Revision 12, Regulatory Dose Limit
Matrix, ODCM Table I -1 , compliance with I OCFR2O involves a gaseous effluent component
and a liquid component. Table 11.2-1 ofthe Byron UFSAR, Revision 12, December2008 (Ref.
4.4) (Attachment 5) is the expected liquid effluent annual release into the discharge canal in
units of Curies/year (Ci/yr), on a per unit basis (Attachment B) involving a breakdown of the
various contributors. Table 2.6-1 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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Table 2.6-1

EXTRACTED FROM B/B UFSAR TABLE 11.2-1
EXPECTED EXPECTED
ANNUAL ANNUAL

RELELEASE INTO RELELEASE INTO
DISCHARGE DISCHARGE

CANAL CANAL

NUCLIDE TOTAL TOTAL

Cl/yr iCi/yr

CR-51 6.16E-05 6.1GE+O1

MN-54 1.O1E-03 1.O1E+03

FE-55 5.40E-05 5.40E+O1

FE-59 3.47E-05 3.47E+O1

CO-58 4.53E-03 4.53E+03

CO-60 8.77E-03 8.77E+03

ZR-95 1.40E-03 1.40E+03

NB-95 2.OOE-03 2.OOE+03

NP-239 2.32E-05 2.32E+O1

BR-$3 1.76E-05 1.76E+O1

RB-86 4.69E-05 4.69E+O1

SR-89 1.28E-05 1.2$E+O1

MO-99 1.98E-03 1.98E+03

TC-99M 2.31E-03 2.31E+03

RU-103 1.41E-04 1.41E+02

RU-106 2.40E-03 2.40E+03

AG-11OM 4.40E-04 4.40E+02

TE-127 1.40E-05 1.40E+O1

TE-129M 4.59E-05 4.59E+O1

TE-129 3.03E-05 3.03E+O1

-130 1.09E-04 1.09E+02

TE-131M 3.27E-05 3.27E+O1

-131 8.05E-02 8.05E+04

TE-132 6.16E-04 6.16E+02

-132 1.79E-03 1.79E+03

-133 3.66E-02 3.66E+04

CS-134 2.8OE-02 2.80E+04

-135 4.35E-03 4.35E+03

CS-136 6.89E-03 6.89E+03

CS-137 3.48E-02 3.48E+04

BA-137M 1.O1E-02 1.O1E+04

CE-144 5.20E-03 5.20E+03

ALLOTHERS 5.13E-05 5.13E+O1

H-3 3.OOE+02 3.OOE+08
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2.7 Based on the Byron guidance provided in Attachment C, regulatory compliance is
demonstrated by RETDAS outputs in the following manner:

a. The gaseous and liquid annual reports demonstrate I OCFR5O Appendix I (per unit
compliance), Attachments F and G (Gaseous-Unfiltered), Attachments P and Q
(Gaseous-Filtered) and Attachments J and K (Liquid).

b. The 4OCFRI9O report demonstrates the 4OCFRI9O (site) compliance, Attachments L
(Unfiltered) and M (Filtered).

c. The gaseous instantaneous report demonstrates IOCFR2O (site) compliance,
Attachments H (Unfiltered) and I (Filtered) by the OGFU, respectively.

2.8 The Unit I 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 CY-BY-1ZO-301
Revision 12 Figure 2-1 and UFSAR Section 11 .3, Revision 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 previously reported. Taking into consideration the
accuracy and error bounds ofthe 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 11.2-4 which
remain valid for uprate.”

Note that the “Expected Release” column of UFSAR Table I I .2-4, Revision 7, December 1998
is the rounded version of the “Total” column of UFSAR Table I I .2-1 . Therefore, Table I 1.2-1
of the Byron UFSAR, Revision 12, December 2008 remains valid for power uprate.

As described in the B/B UFSAR, Section 1 1.3.3.4, 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 lived isotopes such as Kr 85. Shorter lived isotopes will have reduced releases or only
slight increases as compared to the 0.6% increase in power level. The impact of power uprate
on iodine releases is limited to a maximum of 0.6%. The other components of gaseous
releases (particulates via the building ventilation systems and water activation gases) are not
impacted by uprate. All of the incremental tritium production due to power uprate is assumed to
be released via the gaseous pathway resulting in an approximate 0.8% increase in tritium
releases via the gaseous pathway. Taking into consideration the accuracy and error bounds of
the operational data utilized in NUREG 00017, these small percentage changes are well within
the uncertainty of the calculated results of the original NUREG 0017 based maximum offsite
airborne concentrations from gaseous radwaste effluents presented in Tablel 1.3-7.”
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2.10 The annual gaseous effluent results for IOCFR5O, 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. Note that there is a variation in terminology between
Attachment N and the annual effluent reports, though they address the same subject. The
Attachment N terminology “Organ Dose Due to Specified Non-Noble Gas Radionuclides”
translates to ‘Iodine and Particulates” in the RETDAS annual gaseous effluent reports, since
iodines and particulates are non-noble gases. Depending on the effluent mix, RETDAS prints
the results for the appropriate critical organ and age group. For example, see Table 2.10-2.
The associated RETDAS computer output for gaseous annual releases are as follows:

Table 2.10-1
APPENDIX I UNFILTERED NOBLE GAS AIRBORNE

RELEASE
ODCM

Regulatory Calculated
Dose Limit Annual

Isotope Matrix** Dose Percent of
Type (mrad) (mrad) Limit

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%)

Table 2.10-2
APPENDIX I UNFILTERED 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+01 Infant/Thyroid 9.82E÷00 6.55E+01

(65.5%)

*only gaseous (airborne) 1-131 and 1-133 are filtered.
**See Attachment N
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Table 2.10-3
APPENDIX I 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+01 6.57E-02 6.57 E-01
(0.657%)

Noble Gas
Beta 2.OOE+01 5.27E-02 2.64E-01

(0.264%)

*Note that noble gas releases are not impacted by charcoal filtration.

Table 2.10-4
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 4.43E+01

(44.3%)

*only gaseous (airborne) -131 and 1-133 are filtered.
**See Attachment N

2.11 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 I 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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Table 2.11-1
APPENDIX I LIQUID RELEASE ORGAN DOSE

ODCM Organ Type Organ Calculated Annual Percent of Limit
Regulatory Dose
Dose Limit (mrem)

Matrix**
(mrem)

Age
Group
Teen 10 Any Liver 2.12E-02 2.12E-O1

(0.212%)

Table 2.1 1-2
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 I .53E-02 5. 1 OE-O1

(0.510%)

**$ee 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 I I .2-1 of the
Byron UFSAR, Revision I 2, December 2008 and Table 2-4 of the ODCM, CY-BY-1 70-301,
and 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.



I

ANALYSIS NO. BYR16-012 REVISION: 0 Page 15 of 40

2.12 As stated in Attachment C, IOCFR2O compliance on a site basis is demonstrated by the
gaseous instantaneous computer output of RETDAS, the ODCM computer program. It utilizes
the same gaseous release 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
persite. The Regulatory Dose Limit Matrix, ofthe ODCM (CYBY-170-301, Revision 12) shown
in the third column ofTable 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 I and 2 compliance (Filtered).

Maximum Possible
Dose

1.15E-01

3.01 E-01

6.07E+01

ODCM Regulatory
Dose Limit Matrix**

5.OOE+02

3.OOE+03

Table 2.12-1
UNFILTERED GASEOUS INSTANTANEOUS ANNUAL DOSE (mrem/vr)

I .50E+03

Organ Type

Total Body

Skin

Organ

.

Percent of Limit

2.30E-02
(0.0230%)
I .OOE-02

(0.0100%)
4.05E+00
(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 I . I 5E-01 5.OOE+02 2.30E-02
___________________ (0.0230%)

Skin 3.01 E-01 3.OOE+03 1 .OOE-02
(0.0100%)

Organ 4.09E+01 1.50E+03 2.72E+00
(2.72%)

**See Attachment N

2.13 The following is extracted from Attachment 0, the 2015 Annual Report for Byron
Station, Item C Page 17 (Ref. 4.11):

t’ 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.”

Therefore, the 4OCFRI9O 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 4OCFRI 90 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 400FR19O and tabulated in Attachment L and
Attachment M, Unfiltered and Filtered, respectively, are:

Table 2.1 3-1
4OCFR19O UNFILTERED ANNUAL DOSE BY ORGAN AND AGEGROUP (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)
Child Total Body 7.21 E-03 5.05E-O1 5.12E-OJ 25
Infant Thyroid 5.16E-03 1 .96E+O1 I .97E+O1* 75

Table 2.13-2
4OCFRI9O 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)
Child Total Body 7.21 E-03 5.OOE-O1 5.07E-O1 25
Infant Thyroid 5.16E-03 I .33E+O1 I .33E+O1* 75

*The calculated Infinite Thyroid dose is less than 25 mrem/yr, which also satisfies the Any/Other Organ acceptance criteria of
4OCFRI 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 1 1 .3.3.4, Revision 9 December 2002.

2.16 One cubic centimeter equals one milliliter.

2. 1 7 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 public 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 1OCFR5O Appendix I:

Table 2.17-1 APPENDIX I AIRBORNE
RELEASES

Radiation Year
Type

Gamma(air) lOmrad
Beta (air) 20 mrad

Any Organ 15 mrad
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Table 2.17-2 APPENDIX I LIQUID
RELEASES

Radiation Year
Type

Whole(Total) Body 3 mrem
Organ lOmrem

2. The ODCM (Ref. 4.2), CY-BY-1ZO-301 Revision 12 establishes the following limits to satisfy
the design objectives for gaseous and liquid releases to unrestricted areas as contained in
IOCFR2O. See Attachment N:

Table 2.17-3 IOCFR2O GASEOUS and LIQUID
RELEASES

Total Effective Dose 1 00 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.

Total Body 25 mrem/year
Thyroid Dose 75 mrem/year
Organ Dose 25 mrem/year

*perAttachment N, compliance with 4OCFRI9O demonstrates compliance with IOCFR2O.

4. The following limits are provided in IOCFR2O Appendix B for -131 and 1-133

Table 2.17-5 IOCFR2O Arendix B Limits

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 2.17-4 4OCFRI9O URANIUM FUEL
CYCLE RELEASES*

ISOTOPE OCCUPATIONAL EFFLUENT
DAC LIMIT CONCENTRATION

LIMIT
(pCi/mI) (pCi/mI)

1-131 2E-08 2E-1O
1-133 1 E-OZ I E-09

Table 2.17-6
ODCM Table 1-1

Regulatory Dose Limit Matrix**
(mrem/yr)

Total Body Dose Rate Due to 500
Noble Gas Radionuclides
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(instantaneous limit, per site)
Skin Dose Rate Dueto Noble 3,000
Gas Radionuclides
(instantaneous limit, per
site)
Organ Dose Rate Due to 1,500
Specified Non-Noble Gas
Radionuclides (instantaneous
limit, per site)

**See Attachment N
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3.0 ASSUMPTIONS

3.1 As described in the UFSAR Table 11.3-6, Revision 6 1996, the Volume Reduction
System is not used at Byron Station. Therefore, the off-site release contributions from this
system, as listed in UFSAR Table I I .3-6 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 OGFU 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 I I .2-2 describes “Fraction of iodine released from the
main condenser air ejector” as 0.10. An iodine release fraction of 0.10 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 I 0 for iodine”. No retention of
noble gases or particulates are discussed. Additionally, Section 2.2.12 of NUREG-OO1Z (Ref.
4.6) discusses iodine removal only by charcoal filtration and particulate removal only by HEPA
filtration.

3.3 Maximum relative concentration factors, xQ, 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 IOCFR5O Appendix I design criteria and will 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 1 1 .2-3. This is
assumed to be the unrestricted area boundary.
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4.0 REFERENCES

4.1 IOCFR 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,
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4.15 Byron Transfer of Design Information, BYR-16-044, Revision 0, “Transmittal of data
associated with BYRJ6-012”.

5.0 COMPUTER PROGRAM

Byron personnel executed their ODCM computer program, RETDAS Version 3.6.4.9, on the
Byron site with input airborne and liquid release data provided via Sargent & Lundy E-mail. As
part of the Sargent & Lundy calculation QA based review process, airborne and liquid releases
from the UFSAR, data from the ODCM and calculated data here-in were reviewed against the
RETDAS computer outputs used by Attachments F, G, H, I, J, K, L, M, P, Q and found
acceptable. Note that Attachments F, G, P and Q contain the input summary of the gaseous
release isotopic RETDAS input, while Attachments J and K contain the input summary of the
liquid release isotopic RETDAS input. The IOCFR2O compliance gaseous instantaneous
RETDAS computer outputs, Attachments H and I, and the 40CFR190 compliance RETDAS
computer outputs, Attachments L and M, do not explicitly repeat the isotopic inputs, but use
the corresponding gaseous and liquid release inputs in the gaseous and liquid RETDAS
computer runs. As part of the documentation, the attachments noted above have been
retransmitted as part ofTODI BYR-16-044 (Ref.4.15).

6.0 METHODOLOGY

6.1 Airborne Releases to the Environment via the Station Vent Stack

UFSAR Table I I .3-6, UFSAR, Revision I , I 989 lists the curies of radioactive nuclides
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, I-I 31 and 1-133. The data for the air ejector exhaust in Table I I .3-6, of the UFSAR,
Revision I , I 989 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 I-I 31 and I-I 33 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 ODCM
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, IOCFR2O and 4OCFRI9O 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 I I .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 I I .3-6, Revision I , I 989 with an unfiltered I-I 31 and I-
I 33 release inserted and UFSAR Table I I .3-7, Revision 5, 1 994 with the annual release of the
Volume Reduction System shown in UFSAR Table I 1 .3-6, Revision I , I 989 removed.

The maximum airborne concentration at the site boundaries (Restricted Area Boundary and
Unrestricted Area Boundary) for 1-131 and I-I 33 are calculated based on the output of the
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RETDAS computer program. Occupational DAC limits are for plant personnel and applied at
the Restricted Area Boundary and the effluent concentration limits are applied at the
Unrestricted Area Boundary for the general 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 xQ 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 IQ 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 -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
XIQ 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/m3 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 IQs to the REIDAS
iodine concentrations at the Unrestricted Area Boundary in order to maximize the iodine
concentrations at the Restricted Area Boundary.

X/Q ratio = I .441 E-0614.497E-07 3.20

The gaseous release aspects ofAppendix I, 1OCFR2O and 4OCFRI9O analyses utilize the vent
stack releases tabulated in UFSAR Table I I .3-7, Revision 5, 1 994 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.”



[ANALYSIS NO. BYR16-012 REVISION: 0 Page 23 of 40

The liquid release aspects ofAppendix I, IOCFR2O and 4OCFR19O analyses utilize the liquid
release into the discharge canal tabulated in UFSAR Table I I .2-2, Revision I 0, 2004 on a per
unit basis or station basis. Those analyses that are per unit basis utilize the liquid releases
discharged by one unit as RETDAS input. Those that are on a per site basis utilize the
discharge releases from two units. For simplicity, the two discharges are postulated to have
the same release rate. Releases on a per site basis increases the activity released, but
preserves the isotopic concentration since the curies released are doubled, but so is the
volumetric dilution rate. RETDAS utilizes the liquid releases to determine Appendix I, IOCFR2O
and 4OCFRI9O compliances.

The RETDAS results for liquid releases from Unit I and Unit 2 are presented in Attachments J
and K, respectively. Liquid releases are not filtered by the OGFU, whether the SJAE process
stream is filtered through or bypasses the OGFU.
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7.0 NUMERICAL ANALYSIS

7.1 Airborne Releases

The expected annual airborne release via the station vent stack is tabulated in UFSAR Table
I I .3-7, Revision 5, 1 994 in units of Ci/yr and reproduced and modified for this analysis as
Table 7.1 -1 . Table 7.1-1 is a composite table of UFSAR Table I I .3-6, Revision 1 , I 989 with an
unfiltered I-I 31 and I-I 33 release inserted and UFSAR Table I 1 .3-7, Revision 5, 1 994 with the
annual release of the Volume Reduction System shown in UFSAR Table I I .3-6, Revision 1,
1989 removed.

Table 7.1-1

ISOTOPE UFSARTABLE UFSARTABLE ANNUAL
11.3-7 (Modified) 11.3-7 (Modified) RELEASE

ANNUAL ANNUALRELEASE FROMONE
RELEASEFROM FROMONEUNIT UNIT

ONEUNIT FILTERED UNFILTERED
FILTERED (pCilyr) (pCilyr)

(Cilyr)
A BAxIE+06 C

H-3 1OOE+03 1OOE+09 1OOE+09
C-14 8OOE+OO 8OOE+06 8OOE+06
Ar-41 2.50E+O1 250E+OZ 2.50E+OZ

Kr-85m 5.OOE+OO 5OOE+06 5 OOE+06
Kr-85 7.OOE+02 Z.OOE+08 7.OOE+08
Kr-87 1.OOE÷OO 1.OOE÷06 1.OOE+06
Kr-88 8.OOE+OO 8OOE+06 8.OOE+06

Xe-i 31 m 390E+O1 390E+OZ 3.90E+OZ
Xe-I 33m I 50E+OI I .50E+OZ I .50E+OZ
Xe-I 33 2.OOE÷03 2.OOE+09 2.OOE+09
Xe-135 I.50E+03 l50E+07 I50E+OZ
Xe-138 IOOE+OO 1OOE÷06 1OOE+06

-131 5.IOE-02 5IOE+04 Z.60E+04
1-133 7OOE-02 7OOE+04 IIOE+05

Mn-54 4.70E-03 4.70E+03 4.ZOE+03
Fe-59 I.60E-03 I60E+03 I.60E+03
Co-58 160E-02 I60E+04 I60E+04
Co-60 730E-03 Z30E+03 730E+03
Sr-89 340E-04 3.40E+02 3.40E+02
Sr-90 620E-05 6.20E÷OI 620E+O1

Cs-I34 470E-03 470E+03 470E+03
Cs-137 7.80E-03 7.80E+03 7.80E+03
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Table 7.1-1 (Continued)

ISOTOPE ANNUAL RELEASE ANNUAL RELEASE
FROM ONE UNIT FROM ONE UNIT

UNFILTERED FILTERED

(pCiIcc) (pCilcc)
D = C/(219E+15)

E = B/(2.19E+15) cc/yrcc/yr
H-3 457E-OZ 4.57E-OZ

C-14 365E-09 3.65E-09
Ar-41 I 14E-08 I .14E-08

Kr-85m 228E-09 2.28E-09
Kr-85 3.20E-OZ 3.20E-07
Kr-87 457E-1O 4.57E-1O
Kr-88 3.65E-09 3.65E-09

Xe-131m 1.78E-08 178E-08
Xe-133m 6.85E-09 6.85E-09
Xe-I 33 9 1 3E-OZ 9. 1 3E-07
Xe-135 6.85E-09 685E-09
Xe-138 4.57E-1O 4.57E-1O

1-131 3.47E-11 2.33E-1J
1-133 5.02E-11 3.20E-11

Mn54 2.15E-12 2.15E-12
Fe-59 Z.31E-13 7.31E-13
Co-58 Z.31E-12 7.31E-12
Co-60 3.33E-12 3.33E-12
Sr-89 1.55E-13 155E-13
Sr-90 2.83E-14 2.83E-14

Cs-134 2.15E-12 2.15E-12
Cs-137 3.56E-12 356E-12

Table 7.1-1 is based on Table 2.1-1, Table 2.1-2 and Table 2.1-3 ofthis calculation. Column C
above represents the release to the environment with the SJAE process stream bypassing the
OGFU. Only 1-131 and 1-133 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 1-131 and 1-133 in the
remaining equipment shown in UFSAR Table I I .3-6, UFSAR, Revision I , I 989 are not
impacted as a result of bypassing the OGFU. Column C represents the annual unfiltered
release on a unit basis, which includes the increased release rate of 1-131 and 1-133 from the
bypass of the OGFU and the annual release rate of I-I 31 , I-I 33 and the other remaining
isotopes in the other equipment shown in UFSAR Table 11.3-6, 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 1-131 and 1-133 from the bypassed OGFU and the remaining equipment shown
in UFSAR Table I I .3-6, Revision I , 1 989. Note that the expected annual airborne release via
the station vent stack is tabulated in UFSAR Table I I .3-7, Revision 5, 1 994 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 I I .3-6, Revision , 1989 with an unfiltered I-I 31 and 1-1 33 release inserted
and UFSAR Table I 1 .3-f, Revision 5, 1 994 with the annual release of the Volume Reduction
System shown in UFSAR Table I I .3-6, Revision 1 , I 989 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 ofthe ODCM, CY-BY-lfO-301 , Revision 12 against Section 11.3
of the UFSAR, Revision 9, 2002 the vent stack flows are I 51 842 ft3/min for Byron Unit I and
14f042 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 = 14f042 ft3/min x (30.48 cm)3/ft3 x 60 mm/hr x 24 hr/day x 365 day/yr
= 2.18E+15 cc/yr

Concentration example from Table fl-i
Using 1-131

Concentration of unfiltered 1-131 in vent stack 7.60E+04 pCi/yr/(2.18E+15 cc/yr) 3.49E-1 I pCi/cc

This corresponds to Table f.l-l, 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.

f.2 Liquid Releases

As described in the UFSAR Section 1 1 .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 December2002 and provided in Calculation lnput2.15. The units of
release into the discharge canal in UFSAR Table I I .2-i of the Byron UFSAR, Revision i2,
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

Ci/yr pCi/yr pCi/mi
DCx

(1/13000) x
(0.264/1000) x
(1/60) x (1/24)

A B C = B X I E+06 x (1/365)

CR-SI 6.I6E-OS 6I6E+Ol 2.38E-12

MN-54 I 01 E-03 I .01 E+03 3.90-Il

FE-SS S.40E-OS S.40E+Ol 2.09E-12

FE-59 3.47E-OS 347E+Ol 1.34E-12

CO-58 4.53E-03 4.53E+03 1.75E-lO

CO-60 8.77E-03 8.77E+03 3.39E-lO

ZR-95 I .40E-03 1 .40E+03 541 E-l I

NB-95 2OOE-03 2.OOE+03 7.73E-l I

NP-239 2.32E-OS 2.32E+OI 8.96E-13

BR-83 l.76E-OS I.76E+Ol 6.80E-13

RB-86 4.69E-OS 4.69E+OI l.81E-12

SR-89 l.28E-OS I28E+Ol 4.95E-13

MO-99 I.98E-03 I.98E+03 7.65E-Il

TC-99M 2.31E-03 2.3IE+03 8.93E-Il

RU-103 I.41E-04 I.41E+02 S.45E-12

RU-106 2.40E-03 2.40E+03 9.27E-Il

AG-I I OM 4.40E-04 4.40E+02 I .70E-I I

TE-I27 I.40E-OS I.40E+OI S.41E-13

TEI29M 4.59E-OS 4.59E+Ol I.77E-12

TE-129 3.03E-05 3.03E+OI I.17E-I2

-130 I.09E-04 l.09E+02 4.2IE-12

TE-131M 3.27E-OS 3.27E+Ol 1.26E-I2

1-131 8.OSE-02 8.OSE+04 3.IIE-09

TE-I32 6.I6E-04 6.16E+02 2.38E-II

1-132 I.79E-03 I.79E+03 6.92E-II

-133 3.66E-02 3.66E+04 I.41E-09

CS-I 34 2.80E-02 2.80E+04 I .08E-09

1-135 4.35E-03 4.35E+03 1.68E-IO

CS-136 6.89E-03 689E+03 2.66E-lO

CS-I37 3.48E-02 3.48E+04 I.34E-09

BA-137M I.OIE-02 I.OIE+04 3.90E-IO

CE-144 S.20E-03 S.20E+03 2.OIE-IO

H-3 3.OOE+02 3.OOE+08 I.I6E-OS

*Based on Table 11.2-I ofthe UFSAR, Revision 12, December 2008
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UFSAR Table I 1 .2-2, Revision I 0, 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 gallons 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/mI.

Conversion example using CR-51 from Table 72-1

6.16E+O1 pCI/yr x (lmin/J3000gal) x (O.264gal/J000mil) x Jhr/6Omin x lday/24hr x Jyrl365days
= 2.38E-12 pCi/mi

Table 2-4 ofthe 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 ofthe ODCM, there should be a linkage between the UFSAR Table I 1.2-1
of the Byron UFSAR, Revision 12, December 2008 and ODCM Table 2-4, ODCM, CY-BY-1 70-
301 , Revision 12 with respectto liquid effluent.

This comparison linkage is demonstrated in the following manner:

Table 7.2-2 Comparison of Expected Annual Liquid
Effluent

into Discharge Canal
NUCLIDE pCi/ml** pCi/mt*

CR-5J 2.39E-12 2.38E-12
MN-54 3.88E-1 I 3.90E-1 I
FE-55 2.08E-12 2.09E-12
FE-59 I.35E-I2 I.34E-12
CO-58 I.74E-I0 I.75E-I0
CO-60 3.40E-10 3.39E-J0
ZR-95 5.40E-II 5.41E-II
NB-95 7.72E-II 7.73E-II

NP-239 8.88E-13 8.96E-13
BR-83 6.59E-13 6.80E-I3
RB-86 I.81E-I2 I.81E-12
SR-89 5.02E-13 4.95E-I3
MO-99 7.72E-1I 7.65E-II

TC-99M 8.88E-1I 8.93E-Jl
RU-103 5.40E-I2 5.45E-12
RU-I06 9.26E-1I 9.27E-1I

AGIIOM I.70E-1I I.70E-II
TE-127 5.40E-I3 5.41E-13

TE-I 29M I .78E-I 2 I .77E-I 2
TE-129 I.16E-12 J.I7E-12

1-130 4.24E-12 4.2IE-12
TE-131M I.27E-12 1.26E-12
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Table 7.2-2 Comparison of Expected Annual Liquid

Effluent
into Discharqe Canal

NUCLIDE pCi/ml** pCi/ml*

I-I 31 3.09E-09 3. 1 1 E-09
TE-132 2.39E-1J 238E-J1

1-132 6.95E-11 6.92E-11
I-I 33 1 .43E-09 I .41 E-09

CS-134 J.08E-09 J.08E-09
1-135 1.66E-1O 1.68E-JO

CS-136 2.66E-1O 2.66E-1O
CS-137 J.35E-09 J.34E-09

BA-137M OOOE+OO 3.90E-JO
CE-144 2.OJE-1O 2.OIE-JO

H-3 J.16E-05 1.J6E-05

*Based on Table I I .2-1 of the UFSAR, Revision 12, December 2008
** 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 I I , Revision I 2, 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. I -I and Table 7.2-I , 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, nuclides in Table 7.1-I and Table 7.2-I 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 established by the Radioactive Effluent
Controls Program, Technical Specification 5.5.4 (Ref. 4.9), to maintain the doses to the
general public as low as reasonably achievable:

I . As shown in Attachment N, the ODCM (Ref. 4.2), CY-BY-JZO-301 Revision 12, establishes
the following limits to satisfy the design objectives for gaseous and liquid releases to
unrestricted areas as contained in IOCFR5O Appendix I:

Table 8.0-1 APPENDIX I AIRBORNE
RELEASES

Radiation
Type

Year

Gamma (air)
Beta (air)

Any Orqan

10 mrad
20 mrad
15 mrad

Table 8.O2 APPENDIX I LIQUID RELEASES
Radiation Year

Type
‘AThole(Total) Body 3 mrem

Organ 10 mrem

2. The ODCM (Ref. 4.2), CY-BY-1fO-301 Revision 12 establishes the following limits to satisfy
the design objectives for gaseous and liquid releases to unrestricted areas as contained in
IOCFR2O. See Attachment N:

Table 8.0-3 IOCFR2O GASEOUS and LIQUID
RELEASES

Total Effective Dose I 00 mrem/year
Equivalent
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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.

Total Body 25 mrem/year
Thyroid Dose 75 mrem/year
Organ Dose 25 mrem/year

*per Attachment N, compliance with 4OCFRI9O demonstrates compliance with IOCFR2O.

4. The following limits are provided in IOCFR2O Appendix B for 1-131 and 1-133

Table 8 0-5 IOCFR2O Appendix B Limits
ISOTOPE OCCUPATIONAL EFFLUENT

DAC LIMIT CONCENTRATION
LIMIT

(pCi/mI) (pCi/mI)
1-131 2E-08 2E-1O
-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 8.0-6
ODCM Table 1-1

Regulatory Dose Limit Matrix**
(mrem/yr)

Total Body Dose Rate Due to 500
Noble Gas Radionuclides
(instantaneous limit, per site)
Skin Dose Rate Due to Noble 3,000
Gas Radionuclides
(instantaneous limit, per
site)
Organ Dose Rate Due to I 500
Specified Non-Noble Gas
Radionuclides (instantaneous
limit, per site)

Table 8.0-4 4OCFRI9O URANIUM FUEL CYCLE
RELEASES*

**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 I and Unit 2. Calculated dose results are
compared against the Regulatory Dose Limit Matrix, Table 1-1, of the ODCM, CY-BY-170-301,
Revision 12, Attachment N.

**See Attachment N

Table 9.1-1
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 1 .OOE+O1 6.57E-02 6.57E-O1
(0.657%)

Noble Gas
Beta 2.OOE+01 5.27E-02 2.64E-01

(0.264%)

Table 9.1-2
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 I .50E+01 Infant/Thyroid 9.82E+00 6.55E+01

(65.5%)
**See Attachment N
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Table 9.1-3
APPENDIX I FILTERED** NOBLE GAS AIRBORNE

RELEASE
ODCM

Regulatory
Dose Umit Calculated

Isotope Matrix** Annual Percent of
Type (mrad) Dose Limit

(mrad)
Noble Gas

Gamma 1.OOE+O1 6.57E-02 6.57E-O1
(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 I .50E+01 Infant/Thyroid 6.64E÷00 4.43E+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 EDXX/Q
1-131 2E-08 4.99E-1Z 2E-1O 3.47E-11 1.56E-17
I-i 33 1 E-O7 7.22-1 7 1 E-09 5.02E-1 I 2.26E-1 7
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Tab’e 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
(pCi/mI) (pCi/mI) (pCi/mI) (pCi/mI) (pCi/mI)

A B=EX3.20 C D E=DXX/Q
-131 2E-08 3.36E-17 2E-1O 2.33E-11 1.05E-17

1-133 IE-07 4.61E-17 IE-09 3.20E-11 1.44E-17

As discussed n SecUon 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 IQs atthose 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 >Q atthe 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 xQ at the Restricted Area Boundary tabulated in Table 4-2 of the ODCM (CY
BY-I 70-301 , Revision 12) is I .441 E-06 sec/m3 in the S sector. Though the dose points are not
at the same location, it is conservative to apply the ratio of maximum xIQs to the RETDAS
iodine concentration at the Unrestricted Area Boundary.

XIQ ratio = I .441 E-0614.497E-OZ 3.20
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9.2 Liquid Releases

Liquid effluent annual dose results for Appendix I 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 results are compared against the Regulatory Dose Limit Matrix, Table
I -1 , of the ODCM , CY-BY-1 70-30 1 , Revision 12.

ODCM
Regulatory
Dose Limit

Matrix**

(mremlyr)

Organ Type Organ

Table 9.2-1
APPENDIX I LIQUID RELEASE ORGAN DOSE

Age
Group
Teen 10 Any Liver 2.12E-02

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 I .53E-02 5. 1 OE-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, December 2008 and Table 2-4 of the QDCM, CY-BY-1 70-301,
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.

Calculated Annual
Dose

(mremyr)

Percent of Limit

2.12E-01
(0.212%)
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9.3 IOCFR2O Instantaneous Dose Compliance

As stated in Attachment C, I OCFR2O compliance is demonstrated for the site by the gaseous
instantaneous computer output of REIDAS, 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 1-1 (Attachment N), the Regulatory Dose
Limit Matrix ofthe ODCM (CY-BY-170-301, Revision 12) are the regulatory limits for IOCFR2O
compliance.

Table 9.3-1
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 I . I 5E-O1 5.OOE+02 2.30E-02

(0.0230%)
Skin 3.01 E-01 3.OOE+03 I .OOE-02

(0.0100%)
Organ 6.07E+01 I .50E+03 4.05 E+00

(4.05%)

Table 9.3-2
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 1.15E-01 5.OOE+02 2.30E-02

(0.0230%)
Skin 3.OIE-01 3.OOE+03 1.OOE-02

(0.0100%)
Organ 4.09E+01 I .50E+03 2.72E+00

(2.72%)

**See Attachment N

9.4 JOCFR2O.1301 (a) (1) Compliance

Per guidance tabulated in Table I -1 , the Regulatory Dose Limit Matrix of the ODCM (CY-BY
170-301), Revision 12, compliance to IOCFR2O.1301 (a) (1) is demonstrated by complying
with 4OCFRI 90. See Attachment N.

9.5 4OCFRJ9O 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 9.5-1
4OCFRI9O UNFILTERED ANNUAL DOSE BY ORGAN AND AGE GROUP (mrem/yr)

Gaseous
Liquid Dose Dose ODCM Regulatory

Component Component Total Dose Dose Umit Matrix**

Organ (mrem/yr) (mrem/yr) (mrem/yr) (mrem’yr)
Child Total Body 7.21 E-03 5.05E-O1 5.12E-O1 25
Infant Thyroid 5. 1 6E-03 I .96E+O1 1 .97E+O1 75

Table9.5-2
4OCFRI9O 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 E-03 5.OOE-O1 5.07E-O1 25
Infant Thyroid 5.16E-03 1.33E+O1 J.33E’O1* 75

*The calculated Infinite Thyroid dose is less than 25 mrem/yr, which also satisfies the Any/Other Organ acceptance criteria of
4OCFR1 90.

**See Attachment N

Based on the discussion in Section 2.13, there are no direct shine contributions from contained
sources on the Byron site. The direct shine contribution to the 4OCFRI9O compliance
summation is zero. As observed in Table 9.5-1 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 ofthe configuration ofthe OGFU.
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10.0 SUMMARY

10.1 IOCFR5O Appendix I

As shown in Tables 9.1-1, 9.1-2, 9.1-3 and 9.1-4, the design objectives dose limitations in
IOCFR5O Appendix I for gaseous releases are satisfied for both cases, filtered and unfiltered,
as calculated based on the source terms in UFSAR Table 11 .3-7, UFSAR, Revision 5, 1994.
Yearly doses are well below the criteria in IOCFR5O Appendix I. The only dose affected by the
operation of the OGFU is that to the thyroid. Thyroid doses at the Unrestricted Boundary
increase by 48% (9.82/6.64) when iodine releases are adjusted for the removal of the OGFU.
Since the OGFU charcoal filter units are currently not functional, there will be no actual change
in dose due to primary to secondary leakage. In addition, the NRC did not credit the operation
of the OGFU in their calculations of offsite dose. Therefore, the permanent bypass of the
OGFU will 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 9.2-1 and Table
9.2-2 demonstrate compliance with Appendix I liquid release dose limits in ODCM Table 1 -1.

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.

10.2 IOCFR2O Compliance

Per guidance tabulated in Table I -1 , the Regulatory Dose Limit Matrix of the ODCM (CY-BY
170-301), Revision 12, compliance to IOCFR2O.1301 (a) (1) is demonstrated by complying
with 4OCFR19O. See Attachment N.

Compliance with the IOCFR2O instantaneous annual dose requirements of ODCM Table 1-1 is
demonstrated in Table 9.3-1 and Table 9.3-2 of this calculation.

10.3 IOCFR2O Appendix B Airborne Concentrations:

As indicated in Table 9.1-5 and Table 9.1-6, airborne concentrations for 1-131 and 1-133 are
significantly below the criteria in I OCFR2O Appendix B, though the maximum unfiltered
increase in iodine concentration is approximately 48% (1-131) and 60% (1-133).

10.4 4OCFRI9O Compliance

Based on the discussion in Section 2.13, there are no direct shine contributions from contained
sources on the Byron site. The direct shine contribution to the 4OCFR19O compliance
summation is zero. As observed in Table 9.5-1 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

I I . I The predicted increase in the release of radioactive materials is insignificant as a result
of the permanent bypass of the OGFU. Based on information tabulated in Table 9. 1 -5 and
Table 9. 1 -6 the following tables are constructed for comparison purposes of filtered and
unfiltered iodine concentrations at the restricted and unrestricted area boundaries:

ISOTOPE
UNFILTERED GASEOUS RELEASE

CALCULATED IODINE
CONCENTRATION

RESTRICTED AREA BOUNDARY
(CiImI)

499E-1 7
7.22-17

TABLE 11.1-1
IOCFR2O APPENDIX B CONCENTRATIONS-RESTRICTED AREA BOUNDARY

“.

1-131
-133

FILTERED GASEOUS RELEASE
CALCULATED IODINE

CONCENTRATION
RESTRICTED AREA BOUNDARY

(iCiImI)
3.36E-1 7
4.61 E-1 7

TABLE 11.1-2
1OCFR2O 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)
-131 1.56E-17 1.05E-17
1-133 2.26E-17 1.44E-17

As is can be seen in Table 11.1-i and Table IIA-2, the filtered and unfiltered concentrations
at the restricted and unrestricted boundaries are on the order of 1 E-1 7 (pCi/mI) and are
considered insignificant.

I I .2 The predicted increase in occupational doses to plant personnel at the restricted area
boundary and doses to the general public at the unrestricted area boundary are insignificant as
a result of the permanent bypass of the OGFU based on the insignificant concentrations of I-
131 and 1-133 atthe restricted and unrestricted area boundaries.

I I .3 Liquid releases and associated doses are not changed due to bypassing of the OGFU.

I I .4 Items I I .1 and I I .2 above assume that the OGFU is functional, however, the charcoal
units are currently not in use and their iodine removal capability is not confirmed. Therefore,
the permanent bypassing of the OGFU does not result in an increase in radioactive materials
or dose to the general public.

I I .5 The off site airborne effluent doses, as calculated by the NRC in support of Byron’s
Station’s license application, are not increased as a result of permanent bypassing of the
OGFU.
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I I .6 Appendix I compliance for filtered and unfiltered airborne releases is tabulated in Tables
9.1-1 through 9.1-4.

Therefore, this calculation justifies the permanent bypassing of the OGFU under EC 402667,
Rev. 1.
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GASEOUS RELEASE AND LIQUID RELEASE UNITS
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RE: [EXTERNALJ Byron Offgas Filter Unit Removal-Design Objectives for Gaseous
Releases -RE-TRANSMITTAL NO CHANGES

V Gohch, Jeffrey M (GenCo-Nuc)
— to:

BARRY.C. SCHWARTZSargent1undy.com
05/31/2016 03:44 PM
Hide Details
From: “Golich, Jeffrey M:(GenCo-Nuc)” <jeffrey.golichexeloncorp.com>
To: “BARRY.C.SCHWARTZSargentlundy.com”
<BARRY.C. SCHWARTZSargent1undy.corn>,
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 will need to be determined.

Jeff

From: BARRY.CSCHWAR17@Sargentlundy.com [mailto: BARRYCSCHWARTZ@SarqentlundycomJ
Sent: Friday, May 27, 2016 3:57 PM
To: Golich, Jeffrey M:(GenCo-Nuc)
Cc: JOHN.RICH@sargentlundy.com; ROBERT. LMARSH@sargentlundy.com; CM.LAUNI@sargentIundycom;
IOANNIS.K.GASTOUNIOTIS@Sargentlundy.com; PAUL.A.MCGARY@sargentlundy.com;
RICHARD.CHflTENDEN@sargentlundy.com; Engleft, Edward James:(GenCo-Nuc);
ALEKSANDAR.MILICEVIC@sargentlundy.com
Subject: [EXTERNAL] Byron Offgas Filter 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 theseare 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 4OCFRI 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/05945 5/AppData/Local/Temp/notesFFF692/web4993.htm 6/10/2016
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The BIB UFSAR contains expected annual gaseous releases via the vent stack (Table I I .3-6) and expected
annual liquid releases into the discharge canal (Table I I .2-1). The tables are as follows and are extracted from
the draft calculation in preparation I

AIRBORNE RELEASE VIA VENT STACK

Table 2.1-3
ISOTOPE UFSAR TABLE 11.3-6 UFSAR TABLE 11.3-6 ANNUAL RELEASE

ANNUAL RELEASE FROM ANNUAL RELEASE FROM FROM ONE UNIT
ONE UNIT FILTERED ONE UNIT FILTERED UNFILTERED

(CiIyr) (pCIIyr)

(pC IIyr)
A B C

H-3 I OOE+03 I OOE+09 1 OOE+09
C-14 8.OOE+OO 8OOE+06 8OOE÷06
Ar-41 2.50E+O1 250E+07 250E+07

Kr-85m 5.OOE+OO 5OOE+06 5OOE+06
Kr-85 Z.OOE+02 7.OOE+08 7.OOE+08
Kr-87 I .OOE÷OO I .OOE+06 I .OOE+06
Kr-88 8.OOE+OO 8.OOE+06 8.OOE+06

Xe-131m 3.90E+O1 3.90E+07 3.90E+07
Xe-I 33m I 50E+OI I .50E+07 I .50E+07
Xe-I33 2.OOE+03 2OOE+09 2.OOE+09
Xe-135 I.50E+03 I.50E+07 I50E+07
Xe-I 38 1 .OOE+OO I OOE+06 1 OOE+06

I-I 31 5 1 OE-02 5. I OE+04 Z.60E÷04
1-133 ZOOE-02 7OOE+04 lIOE+05

Mn-54 4.70E-03 4.70E+03 4.70E÷03
Fe-59 1 .60E-03 I 60E+03 1 60E+03
Co-58 I 60E-02 I 60E+04 I 60E+04
Co-60 Z.30E-03 7.30E+03 730E÷03
Sr-89 3.40E-04 3.40E+02 3.40E+02
Sr-90 620E-05 620E+OI 620E+OI

Cs-134 470E-03 470E÷03 470E+03
Cs-137 7.80E-03 7.80E+03 Z.80E+03

LIQUID RELEASE INTO DISCHARGE CANAL

Table 2.6-1

EXTRACTED FROM B/B UFSAR TABLE 11.2-1
EXPECTED ANNUAL RELEASE INTO DISCHARGE CANAL EXPECTED ANNUAL RELEASE INTO DISCHARGE CANAL

fi1e:///C:/Users/O59455/AppData/Loca1/Temp/notesFFF692/web4993.htm 6/10/2016
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NUCLIDE TOTAL TOTAL

CURIES/YR iCURIES/YR

CR-51 6.16E-05 6.16E+O1

MN-54 1.O1E-03 1.O1E+03

FE-55 5.40E-05 5.40E+O1

FE-59 3.47E-05 3.47E+O1

CO-58 4.53E-03 4.53E+03

CO-60 8.77E-03 8.77E+03

ZR-95 1.40E-03 1.40E+03

NB-95 2.OOE-03 2.OOE+03

NP-239 2.32E-05 2.32E+O1

BR-83 1.76E-05 1.76E+O1

RB-$6 4.69E-05 469E+O1

SR-89 1.28E-05 1.28E+O1

MO-99 1.98E-03 1.9$E+03

IC-99M 2.31E-03 2.31E+03

RU-103 1.41E-04 1.41E+02

RU-106 2.40E-03 2.40E+03

AG-11OM 4.40E-04 4.40E+02

TE-127 1.40E-05 1.40E+O1

Table 2.6-1

EXTRACTED FROM B/B UFSAR TABLE 11.2-1

NUCLIDE

TE-129M 4.59E-05 4.59E+O1

TE-129 3.03E-05 3.03E+O1

-130 1.09E-04 1.09E÷02

TE-131M 3.27E-05 3.27E+O1

-131 8.05E-02 8.05E+04

TE-132 6.16E-04 6.16E+02

-132 1.79E-03 1.79E+03

-133 3.66E-02 3.66E+04

CS-134 2.80E-O2 2.80E+04

-135 4.35E-03 4.35E+03

C5-136 6.89E-03 6.89E+03

CS-137 3.48E-02 3.48E+04

BA-137M 1.O1E-02 1.O1E+04

CE-144 5.20E-03 5.20E+03

ALLOTHERS 5.13E-05 5.13E+O1

H-3 3.OOE+02 3.OOE+O8

fi1e:///C:/Users/O59455/AppDataILoca1/Temp/notesfFF692/web4993 .htm 6/10/2016
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Please review the format (units) of the isotopes in the above tables against your requirements for RETDAS. If
needed, we will adjustthe units and/or formatto your requirements.

Thank you for your support,
Barry Schwartz
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:///C:/Users/O59455/AppData/Local/Temp/notesFFF692/web4993 .htm 6/10/2016
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ATTACHMENT B

GUIDANCE ON LIQUID RELEASES PER UNIT

BASIS BYRON STATION UNIT I OR UNIT 2
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11.2 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.

11.2.1 Design Bases

11.2.1.1 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 CFR 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.

11.2.1.2 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 subsystem.

11.2-1 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 water. 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—30.

11.2.1.3 Expected Radioactive Releases

Byron and Braidwood Nuclear stations have updated the core power
level twice. First to a core power level of 3586.6 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 11.2—1. 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 0.6% 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 11.2—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 tritiuin (H-3) release and
blowdown concentration values.

11.2-2 REVISION 15 - DECEMBER 2014
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11.2.1.4 10 CFR 50 Comparison

Conservatively estimated annual average doses to individuals
exposed to radioactive liquid effluents are given in Table
11.2—3. 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
11.2.1.3, this assessment and Table 11.2—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 11.2-3 and
within guidelines of 10 CFR 50 App.I.

11.2.1.5 10 CFR 20 Comparison

Table 11.2-4 compares expected liquid effluent concentrations
with 10 CER 20 limits. It can be seen that the expected effluent
concentrations are significantly below the specified limits. As
discussed in Section 11.2.1.3, this assessment and Table 11.2-4
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.

l1.2-2a REVISION 12 - DECEMBER 2008
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11.2.1.7 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 building. 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 3.2).

11.2.1.8 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.

11.2. 1. 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 component. 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.

11.2.1.8.2 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.

11 . 2 . 1 . 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

11.2-3 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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11.2.1.11 ETSB-BTP 11-1 Comparison

The liquid radwaste system is designed to meet the design
criteria of the former Effluent Treatment Systems Branch (ETSB),
Branch Technical Position BTP 11-1, 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-l
through M-48-40.

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 (Braidwood 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.

11.2-5 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 11.1-7 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
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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
lilowdown demineralizers.

For a further description of the steam generator blowdown
subsystem, see Subsections 10.4.8 and 10.4.9.3.1.
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The components of the steam generator blowdown 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.

11.2.2.1.1 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 demineralizers, 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).

11.2.2.1.2 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.

11.2.2. 1.3 Primary-to-Secondary-Leakage Concurrent with Failed
Fuel

The radioisotope concentration in the steam generator blowdown is
given in Table 12.2-30 and Table 11.1-6. 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.

11.2.2.1.4 Primary-to-Secondary Leakage Not Concurrent with
Failed Fuel

The steam generator blowdown during primary-to-secondary leakage
not concurrent with failed fuel will be processed as discussed in
Subsection 11.2 .2. 1.3 during transient operating conditions.
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11.2.2. 1. 5 Transient Operating Conditions

Increased blowdown may be used to keep the steam generator water
chemistry within specifications.

11.2.2.2 Nonbiowdown 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 suinps 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 11.2-6 for the design—basis average and maximum waste
stream flows for the various inputs that are discussed in the
following. Also refer to Table 11.1-6 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 ODCM 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 tritiuin
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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11.2.2.2.1 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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11.2.2.2.2 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
subsystem’s sumps.

Input sources to the auxiliary building floor drain tanks include
the following:

a. reactor cavity suiaps,

b. containment floor drain sumps,

c. auxiliary building floor drain suinps,

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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11.2.2.2.4 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 suxnps (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 suinps. 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 WasteTreatment 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 Fire 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 system’s contents
would be pumped to the liquid radwaste system.
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11.2.2.3 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-48-1 through N—
48—40.
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11.2.3 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, 11.2.2.2.9 andll.2.2.2.lO), 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 blowdown
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 11.2-4.

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 CFR 50
guidelines. Actual release data are available in the effluent
release reports, which are prepared in accordance with the ODCM.
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11.2.3 Radioactive Releases

11.2.3.1 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 11.2.2.3. 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
11.2.2.2.8 and 11.2.2.2.9), 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.

11.2.3.2 Dilution Factors

At 100% capacity factor, blowdown from the cooling lake is expected to be
25,000 gpm on an annual average basis, or 4.98 x 1013 cm3 per year. The
annual radionuclide release and the concentration in the cooling pond
blowdown line are given in Table 11.2-4. 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.

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 2.4 x iO’ cm3,
the concentration of each nuclide in the discharge canal can be
determined. This is shown in Table 11.2-4.

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 submitted
in Table 11.2—3. As explained in Subsection 11.2.1.4, these estimated
doses are all within Appendix I to 10 CFR 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 Reports

!d Golich, Jeffrey M (GenCo-Nuc)

. : ... BARRY.C. $CHWARTZSargent1undy.com,
IOANMS.K.GASTOUMOTI$$argent1undy.corn
08/03/2016 03:02 PM
Hide Details
From: “Golich, Jeffrey M:(GenCo-Nuc)” <jeffrey.golichexeloncorp.com>
To: “BARRY.C. SCHWARTZ$argentlundy.com”
<BARRY.C. SCHWARTZSargentlundy.com>,
“IOANMS.K.GASTOUNIOTIS$argentlundy.com”
<IOANM$.K.GASTOUMOTIS$argentlundy.com>,
History: This message has been forwarded.

6 Attachments

L L!j L!j
4OCFR19O.docx Gaseous Jnstantaneous.docx Ui Gaseous Aimual.docx Ui Liquid Annual.docx

ij L!j
U2 Gaseous Annual.docx U2 Liquid Annual.docx

Barry/John,

The doubling ofthe liquid discharge flow rates did not change the liquid doses because the permits were based
on average effluent concentrations, which did not change.

Attached are the dose reports that have been reviewed by my supervisor (Z. Cox). I 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 compliance to annual limits we automatically 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 liquid annual reports demonstrate
1OCFR5O Appendix I (per unit) compliance, the 4OCFR19O report demonstrates 4OCFRI9O (site) compliance, and
the gaseous instantaneous report demonstrates 1OCFR2O (site) compliance. Give me a call tomorrow and we
can discuss them.

Aftertomorrow, Iwill be out ofthe office until Wednesday.

Jeff

From: BARRY.C.SCHWAR17@Sargentlundy.com [ma IIto : BARRy.çSCHWAR17©San ndy.comJ
Sent: Wednesday, August 03, 2016 12:53 PM
To: Golich, Jeffrey M:(GenCo-Nuc)
Cc: CM.LAUNI@sargentlundy.com; RICHARD.CHflTENDEN@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 UESAR 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/O59455/AppData/Local/Temp/notesFFF692/web276 1 .htm 8/9/2016
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Placing UFSAR Table 1 1 .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 1 1 .2-2 (6649) are on a one unit basis.
One a station basis, the gpm dilution flow in UFSARTabIe I I .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 I 1.2-2 (6649). The
annual liquid releases for the unit are presented in UFSAR Table I 1 .2-1.

ANNUAL RELEASE: UNIT (ONE UNIT)

CR-51: 6.16E-05 CiIyr X 1000000 uCiICi X(1113000 gpm)*(O.264 gaIIl000 ml)!60 minI24 hr1365 days 2.38E-
12 uCiImI

ANNUAL RELEASE STATION (TWO UNITS)

CR-51 : 2 X 6.1 6E-05 CiIyr X I 000000 uCiICi X(1126000 gpm)*(O.264 gaIIl 000 mI)160 minI24 hr1365 days
2.38E-12 uCi!mI

ODCM Table 2-4

Cr-51:Liquid Effluent Concentration = 2.39E-12 uCiIml

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/Local/Temp/notesFFF692/web2761 .htm 8/9/2016
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—- Forwarded by BARRY C SCHWARTZ/Sargentlundy on 08/03/2016 07:51 AM

From: BARRY C SCHWARTZISargentIundy
To: “Golich, Jeffrey M:(GenCo-Nuc)” <jeffreyqoch(ex&oncorcorn>,
Cc: “cM.LAUNsaqenUundyom’ <CMAUM@sarentundycom>,
<ANTHONY.KLAZURA “PAULA.MCGARYsarkjndcom <PAULAMCGARYsagnflundcorn>,
‘RCHARDCHTTENDENsarqenflundycom’ <RICHARDCH1TTENDENsarenUundy.com>, 9OANNIS.K.GASTOUNOTS(SarqenUundy.corn”
<JOANNISASTOUNOT1S$arcentIundyçom>, ‘Ccx, Zoe L:(GenCo-Nuc)’ <zoe.coxex&oncoipcom>, “Englert, Edward James:(GenCo-Nuc)’
<Edward. EngertexeIoncorpcom>

Date: 08/02/2016 02:53 PM

Subject: 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 I 1 .2-1 is
concerned, I 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. I will E-mail you tomorrow.

Thank you for your support,
Barry

I -312-269-7296

From: “Golich, Jeffrey M:(GenCo-Nuc)” <jeffreyolichexeloncorp.com>
To: “BARRY.CSCHWARTZ(Sarqentlundycom” <BARRYC$CHWARTZcSarqentlundy.com>,
Cc: ‘CMLAUNlsarqentlundy.com” <CMLAUNlsarqentlundycom>, “ANTHONYKLAZURA(sargentIundy.com”
<ANfHONYKLAZURA@rQeIdvo ii>, “PAULA MCGARY <PAULA

9OANNlSKGASTOUNlOflSSarentundyçorn”
<lOANNlSKGASTOUNlOTlS(ãSaentlundy.com>, “Cox, Zoe L:(GenCo-Nuc)” <zoe.coxcexeloncorpcorn>, “Englert, Edward James:(GenCo-Nuc)”

Date: 08/02/2016 01:32 PM

Subject: RE: [EXTERNAL] Byron Liquid Releases and Airborne Releases- per Unit or per Station

Barry,

think there may have been a misunderstanding. I don’t believe we concluded the liquid effluent concentrations listed in
the UFSAR were on a station basis. But believe that I 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 REIDAS. When a liquid release permit is created,
it is a single permit. REIDAS subsequently allocates the curies and dose evenly between units.

So it sounds like the values in Table 11.2-1 just need to be doubled.

Jeff

From: BARRY.C.SCHWARI7@Sarqentlundy.com [mailto:BARRY,C,SCHWARTZ©SarnentlundyçrnJ
Sent: Tuesday, August 02, 2016 12:38 PM
To: Golich, Jeffrey M:(GenCo-Nuc)
Cc: CMUNI@sargen&ndycom;
PAUL
IOANNIS.K.GASTOUNIOTIS@Sarqentlundy.com; Cox, Zoe L:(GenCo-Nuc); Englert, Edward James :(GenCo-Nuc)

file:///C:/Users/059455/AppDataJtocal/Temp/notesfFF692kweb276 1 .htm 8/9/2016
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Subject: [EXTERNALJ 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 I I .3-6 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 I I .2-1 , an expected annual
release to discharge canal per unit or per station. Since UFSAR Table I I .3-6 is explicitly annual release per unit,
we concluded that UFSAR Table I I .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 1 1 .3.3.4 and UFSAR Table
I I .3-7 and UFSAR Section 1 1 .2. 1 .3 and UFSAR Table I 1 .2-4, respectively.

The following tables are extracted directly from the UFSAR for comparison purposes:

LIQUID RELEASES

Comparing the “Total” column of Table I I .2-1 with the “Expected Release” column of Table I I .2-4 shows that
they tabulate the same annual releases, accounting for rounding. Note the units of release in the two tables, Ci/yr
in Table I I .2-1 and Ci/yr/unit in Table 1 1 .2-4. The conclusion previously drawn on liquid releases being on a
station basis was not correct. Based on Table I 1 .2-4, the units of release are Ci/yr/unit not Ci/yr/station.

AIRBORNE RELEASES

Note the double asterisk in the title of Table I 1 .3-6 indicating that the table is on a per unit basis. In Table I 1.3-7,
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 1 1 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:///C:/Users/059455/AppData/Local/Temp/notesFFF692kweb2761 .htrn 8/9/2016
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THE UFSAR AND ODCM AS DESIGN INPUT DOCUMENTS

BYRON STATION UNIT I AND UNIT 2
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Please provide S&L approval to reference the UFSAR in a calc.

See me ifyou need details.

From: 10ANNIS.K.GA%TQUNIQTiS@Sacientlundy.cQm [
mato:IOANNIS.K.GASTOU
Sent: Monday, August 01, 2016 12:26 PM
To: Englert, Edward James:(GenCo-Nuc)
Cc: BAR RY,csCHWARTZSargentIuflUycom; RICHARD.CHDTENDEN@sargentundy.com
Subject: [EXTERNAL] Ew: B/B UFSAR/ODCM STATUS AS A DESIGN REFERENCE-DRAFT

Ed,

Is it possible to get Exelon’s 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 L.L.C.
4320 Winfield Road Suite 550
Warrenville, IL 60555
(630) 821 -7463 (Office)
(630) 864-9784 (Cell)
emaiI:John.GastouniotisSargentLundy.com

--- Forwarded by OANNIS K GASTOUNIOTS/SargenUundy on 08/01/2016 12:14 PM

From: IQANNIS K GASTOUNIOTIS/Sargentlundy
To: BARRY C SCHWARTZ/Sargentlundy,
Cc: Edward.Enqert(exeoncorp.com, ANTHONY KLAZURA/SargentIundySARGENTLUNDY, CM
LAUNI/Sargentlundy@SARGENTLUNDY, RICHARD CHITTENDEN/SargentIundySARGENTLUNDY, ROBERT L

MARSH/Sargentlundy@SARGENTLUNDY

Date: 07/29/2016 03:53 PM
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Subject: Re: BIB UFSAR/ODCM STATUS AS A DESIGN REFERENCE-DRAFT

Barry,

From CC-AA-310

CC-AA-3 1 0 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 hiformation 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 controlledplantfttes not requiringfurther interpretation . 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.L.C.
4320 Wnfield Road Suite 550
Warrenville, IL 60555
(630) 821-7463 (Office)
(630) 864-9784 (Cell)
email:John.GastouniotisSargentLundy.com
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From: BARRY C SCHWARTZISargentIundy
To: JOANNIS K GASTOUNIOTIS/SargentIundySARGENTLUNDY,
Cc: RICHARD CHITTENDEN/SargentIundySargentIundy, CM LAUNI/SargentIundySargentIundy, ANTHONY
KLAZURNSargentIundy@Sargentlundy, ROBERT L MARSH/SargentIundySARGENTLUNDY, MATTHEW B

COOPERISargentIundy@SARGENTLUNDY

Date: 07/28/201601:51 PM

Subject: B/B UFSARIODCM 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 BYRI6-012 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 I I .3-6 and UFSAR Table I I -2-1 , respectively. These tables
are the output of NUREG-OO1 7 ( the PWR GALE Computer program). UFSAR Table 1 1 .2-2 contains
some PWR GALE input parameters and UFSAR Sections 1 1 .2 and I I .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 1 1 now become the primary reference for Calculation
BYRI6-012 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 Exelon’s 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 ofthe 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 ofthis Email is strictly prohibited. Ifyou 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 I I .3-6 PROJECTED ANNUAL GASEOUS

RELEASES BYRON STATION UNIT I OR UNIT 2
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 5E of 5E
B/B -UFSAR

TABLE 11.3-6 (Cont’d)

VOLUME REDUCTION SYSTEM* RELEASE RATE (Ci/yr)

Noble Gases:
Xe 131m 5.1-01
Xe 133m 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:
H 3 2.6+01

Part icultes:
Cr 51 5.3-08
Fe 55 7.0-07
Co 58 6.0-07
Co 60 9.2-08
Ni 63 7.0-07
Y 91 1.5-09
Mo 99 3.5-07
Tc 99m 2.1-09
Te 132 1.5-07
Cs 134 1.1-05
Cs 136 1.9-07
Cs 137 7.4-07

KEY: 5.1-01 = 5.1x10’

* The original estimate included release data for the volume
reduction system. This system is no longer used.

11.3-30 REVISION 6 - DECEMBER 1996
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ANALYSIS NO. BYRI6-012 REVISION 0
RETDAS v3.6.4 <BYR>

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT

PAGE 2Fof8F
VS SI

(Composite Critical Receptor - Limited Analysis)

Release ID
Period Start Date. . ..:

Period End Date
Period Duration (mm)
Coefficient Type
Unit :

== RELEASE DATA

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 . 256E+05
Historical

Total Release Duration (minutes) 5.256E+05
Total Release Volume (cf) 7.726E+10
Average Release Flowrate (cfm) 1.470E+05

Average Period Flowrate (cfm) 1 . 470E+05

uCi
Ave rage
uCi/cc

EC
Ratio

2 . 49E+07
4 . 99E+06
7 . OOE+08
1 . OOE+06
7 . 99E+06
3 . 89E+07
1 . 50E+07
2 . OOE+09
1 . 50E+07
1 . OOE+06

1 . 14E—08
2 . 28E—09
3 . 20E—07
4 . 57E—10
3 . 65E—09
1 . 78E—08
6 . 85E—09
9 . 13E—07
6. 85E—09
4 . 57E—10

1 . 14E+00
2 . 28E—02
4 . 57E—01
2 . 28E—02
4 . 06E—01
8 . 90E—03
1 . 14E—02
1 . 83E+00
9 . 79E—02
2 . 28E—02

EC

1 . OOE—08
1 . OOE—07
7 . OOE—07
2 . OOE—08
9 . OOE—09
2 . OOE—06
6 . OOE—07
5 . OOE—07
7 . OOE—08
2 . OOE—08

=== NUCLIDE DATA

Nuclide

AR- 41
KR-85M
KR-85
KR-B 7
KR-B 8
XE-131M
XE-133M
XE-133
XE-135
XE-138

F&AG 2.81E+09 1.28E—06 4.02E+00

1—131 7.59E+04 3.47E—11 1.73E—01 2.OOE—10
1—133 1.1OE+05 5.02E—11 5.02E—02 1.OOE—09

Iodine 1.86E+05 8.49E—11 2.24E—01

C—14 7.99E+06 3.65E—09 1.22E+00 3.OOE—09

Other 7.99E+06 3.65E—09 1.22E+00

H—3 1.OOE+09 4.57E—07 4.57E+00 1.OOE—07

H—3 1.OOE+09 4.57E—07 4.57E+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 5.OOE—10
CO—58 1.60E+04 7.31E—12 7.31E—03 1.OOE—09
CO—CO 7.29E+03 3.33E—12 C.CCE—02 5.OOE—11
SR—89 3.39E+02 1.55E—13 7.75E—04 2.OOE—1O
SR—90 C.19E+O1 2.83E—14 4.72E—03 C.OOE—12

Date/Time: 07/28/2018 13:17 retdaslD: Retdas Page - 1



ANALYSIS NO. BYRJ6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE 3Fof8F
vs s i

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

=== NUCLIDE DATA

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 .256E+05
Historical

1

Verified By:

4.25E+04 1.94E—11 1.12E—01

3.81E+09 1.74E—06 1.O1E+01

Date:

Average EC
Nuclide uCi uCi/cc Ratio EC

CS—134 4.70E+03 2.15E—12 1.07E—02 2.OOE—10
CS—137 7.79E+03 3.56E—12 1.78E—02 2.OOE—10

P>=8

Total

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page - 2



ANALYSIS NO. BYRI6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE4Fof8F
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

=== MAXIMUM I&P
Limit Organ
Type Type

Admin Any Organ

Receptor
Distance (meters) ..

Compass Point
Critical Pathway
Maj or Contributors . ...

Nuclide Percentage

H—3 2.51E—O1
C—14 8.05E—O1
MN—54 7.90E—03
FE—59 5.29E—04
CO—58 7.37E—03
CO—60 1.90E—O1
SR—89 8.89E—09
SR—90 O.OOE+OO
1—131 9.72E+O1
1—133 1.34E+OO
CS—134 3.96E—02
CS—137 1.66E—O1

: 1 All Gas Release Types
: 01/01/2017 00:00
: 01/01/2018 00:00
: 5.256E+05
: Historical

DOSE FOR PERIOD ===========================—====——==========

Age Dose
Group Organ (mrem)

INFANT THYROID 9.82E+00

T.Spec Any Organ INFANT THYROID

Limit
Period

31-day
Quarter
Annual

9.82E+00 31—day
Quarter
Annual

:

5 Composite Crit. Receptor — IP

:

0.0

Percent
of Limit

4 . 37E+03
1 . 75E+02
8 . 73E+01

Limit
(mrem)

2 . 25E—01
5 . 63E+00
1 . 13E+01

3 . OOE—01
7 . 50E+00
1 . 50E+01

3 . 27E+03
1 . 31E+02
6 . 55E+01

. . : 0.0

. . : 5 Grs/Cow/Milk (CMILK)

. . : 0.0 % or greater to total

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page - 3



ANALYSIS NO. BYRI6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE 5Fof8F
vs s i

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 Release Types
01/01/2017 00:00
01/01/2018 00:00
5 . 256E+05
Historical

=== PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)

4 . 07E—02
2 . 22E—03
1 . 17E—01
3 . 94E—02
5 . 45E—02
4 . 07E—02
3 . 16E—03
1 . 87E—01
3 . 32E—02
9 . 99E—02
4 . 07E—02
4 . 35E—03
4 . 46E—01
6 . 23E—02
2 . 44E—01
4 . 07E—02
3 . 18E—03
4 . 63E—01

4 . 07E—02
1 . 08E—02
5 . 46E—02
1 . 26E—02
3 . 54E—02
4 . 07E—02
1 . 11E—02
7 . 77E—02
9 . 85E—03
5 . 99E—02
4 . 07E—02
1 . O1E—02
1 . 51E—01
1 . 64E—02
1 . 12E—01
4 . 07E—02
6 . 05E—03
2 . 22E—01

4 . 07E—02
2 . 69E—02
3 . 88E—01
5 . 58E—02
1 . 28E+00
4 . 07E—02
3 . 13E—02
3 . 44E—01
4 . 1OE—02
2 . 03E+00
4 . 07E—02
3 . 35E—02
5 . 53E—01
6 . 38E—02
4 . 02E+00
4 . 07E—02
2 . 75E—02
9 . 75E+00

4 . 07E—02
1 . 08E—02
4 . 54E—02
1 . 11E—02
2 . 68E—02
4 . 07E—02
1 . 11E—02
6 . 32E—02
8 . 69E—03
4 . 51E—02
4 . 07E—02
1 . O1E—02
1 . 26E—01
1 . 49E—02
8 . 60E—02
4 . 07E—02
5 . 98E—03
1 . 57E—01

4 . 07E—02
1 . 16E—02
4 . 03E—02
1 . 05E—02
1 . 63E—02
4 . 07E—02
1 . 23E—02
5 . 70E—02
8 . 20E—03
2 . 71E—02
4 . 07E—02
1 . 11E—02
1 . 17E—01
1 . 42E—02
5 . 59E—02
4 . 07E—02
6 . 62E—03
1 . 08E—01

4 . 07E—02
1 . 07E—02
4 . 42E—02
1.26E—02
1 . 64E—02
4 . 07E—02
1 . 1OE—02
5.96E—02
9. 28E—03
2 . 58E—02
4 . 07E—02
9.92E—03
1 . 16E—01
1. 46E—02
5.21E—02
4 . 07E—02
5. 86E—03
9.96E—02

Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

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

TOTALS -

=== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0.OOE+00
0.OOE+00
0.OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00

4 . 07E—02
1 . 08E—02
5 . 04E—02
1 .20E—02
2 . 91E—02
4 . 07E—02
1 . 1OE—02
6 . 43E—02
8 . 88E—03
3 . 89E—02
4 . 07E—02
9 . 97E—03
1 .21E—01
1 . 47E—02
6 . 59E—02
4 . 07E—02
5 . 90E—03
1 . 19E—01

ADULT
TEEN
CHILD
INFANT

2 . 54E—01
3 . 63E—01
7 . 98E—01
5 . 07E—01

1 . 54E—01
1 . 99E—01
3 . 30E—01
2 . 69E—01

1 . 80E+00
2 . 49E+00
4 . 71E+00
9 . 82E+00

1 . 35E—01
1 . 69E—01
2 . 78E—01
2 . 04E—01

1 . 19E—01
1 . 45E—01
2 . 39E—01
1 . 55E—01

1 . 25E—01
1. 46E—01
2 . 33E—01
1. 46E—01

0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00

1 . 43E—01
1 . 64E—01
2 . 53E—01
1 . 66E—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 (GPD)
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)

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page - 4



ANALYSIS NO. BYRI6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE 6Fof8F
vs s i

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

=== AGE GROUP
Abbreviation

CVEG
CCMEAT
CCMILK
IGPD
IINHL
ICMILK

/ PATHWAY
Age Group

CHILD
CHILD
CHILD
INFANT
INFANT
INFANT

DESCRI PT IONS ===========================================

Pathway

Vegetation (VEG)

Grs/Cow/Meat (CMEAT)

Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)

Grs/Cow/Milk (CMILK)

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page - 5



ANALYSIS NO. BYRI6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE 7Fof8F
vs s i

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

=== MAXIMUM NG DOSE FOR PERIOD ======—===

Receptor
Distance (meters) . ...

Compass Point

. . . : 4 Composite

. . . : 0.0

. . . : 0.0

Crit. Receptor - NC

: 1 All Gas Release Types
: 01/01/2017 00:00
: 01/01/2018 00:00
: 5.256E+05
: Historical

Limit Dose Limit Limit Percent
Type Dose Type (mrad) Period (mrad) of Limit

Admin Gamma 6.57E-02 31-day 1.50E-Ol 4.38E+Ol
Quarter 3.75E+00 1.75E+00
Annual 7.50E+00 8.75E—01

Admin Beta 5.27E-02 31-day 3.OOE-Ol 1.76E+Ol
Quarter 7.50E+00 7.02E—Ol
Annual 1.50E+Ol 3.5lE—01

T.Spec Gamma 6.57E-02 31-day 2.OOE-Ol 3.28E+Ol
Quarter 5.OOE+00 1.31E+00
Annual 1.OOE+01 6.57E-Ol

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 l.07E+Ol
XE—131M 5.37E—01
XE—133M 4.33E—01
XE—133 6.23E+01
XE—135 2.54E+00
XE—l38 8.14E—01

T.Spec Beta 5.27E-02 31—day 4.OOE-01 1.32E+01
Quarter 1.OOE+01 5.27E—01
Annual 2.OOE+01 2.63E—01

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page - 6



ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 8F of 8F
RETOAS 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 : 1

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

AR—41 2.21E+00
KR—85M 2.66E—01
KR—85 3.69E+01
KR—87 2.79E—01
KR—88 6.33E—01
XE—131M 1.17E+00
XE—133M 6.OOE—01
XE—133 5.68E+01
XE—135 9.98E—01
XE—138 1.29E—01

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page — 7
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ANALYSIS NO. BYR16-012 REVISION 0 PAGE2G 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

== RELEASE DATA
Total Release Duration (minutes) 5.256E+05
Total Release Volume (cf) 7.726E+10
Average Release Flowrate (cfm) 1.470E+05

Average Period Flowrate (cfm) l.470E+05

=== NUCLI DE DATA ===============================================================

Average EC
Nuclide uCi uCi/cc Ratio EC

AR—41 2.49E+07 1.14E—08 l.14E+00 l.OOE—08
KR—85M 4.99E+06 2.28E—09 2.28E—02 1.OOE—07
KR—85 7.OOE+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—09
XE—131M 3.89E+07 1.78E—08 8.90E—03 2.OOE—06
XE—133M 1.50E+07 6.85E—09 l.14E—02 6.OOE—07
XE—133 2.OOE+09 9.13E—07 1.83E+00 5.OOE—07
XE—135 1.50E+07 6.85E—09 9.79E—02 7.OOE—08
XE—138 1.OOE+06 4.57E—10 2.28E—02 2.OOE—08

F&AG 2.81E+09 1.28E—06 4.02E+00

1—131 7.59E+04 3.47E—l1 1.73E—01 2.OOE—l0
1—133 1.1OE+05 5.02E—11 5.02E—02 1.OOE—09

Iodine 1.86E+05 8.49E—1l 2.24E—01

C—14 7.99E+06 3.65E—09 1.22E+00 3.OOE—09

Other 7.99E+06 3.65E—09 1.22E+00

H—3 1.005+09 4.57E—07 4.57E+00 l.OOE—07

H—3 1.OOE+09 4.57E—07 4.57E+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 5.OOE—10
CO—58 1.60E+04 7.315—12 7.31E—03 1.OOE—09
CO—60 7.29E+03 3.33E—12 6.66E—02 5.OOE—11
SR—89 3.39E+02 1.55E—13 7.75E—04 2.OOE—10
SR—90 6.19E+01 2.83E—14 4.72E—03 6.OOE—12

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 1



ANALYSIS NO. BYRJ6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE3Gof8G
vs s I

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

=== NUCLIDE DATA

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 . 256E+05
Historical

2

Nuclide

CS—134
CS—137

P>= 8

Ave rage
uCi uCi/cc

4.70E+03 2.15E—12
7.79E+03 3.56E—12

Verified By: Date:

EC
Ratio

1 . 07E—02
1 . 78E—02

Total

EC

2 . OOE—10
2 . OOE—10

4.25E+04 1.94E—l1 1.12E—0l

3.81E+09 l.74E—06 1 . O1E+01

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 2



ANALYSIS NO. BYRI6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE4G of 8G
vs s i

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

=== MAXIMUM I&P DOSE FOR PERIOD

H-3
C-14
MN— 54
FE-59
CO- 58
CO-60
SR— 89
SR—90
1—131
1—133
CS—134
CS—137

2 . 51E—01
8 . 05E—01
7 . 90E—03
5 .29E—04
7 . 37E—03
1 . 90E—01
8 . 89E—09
0 . OOE+00
9 . 72E+01
1 . 34E+00
3 . 96E—02
1 . 66E—01

Limit Organ Age Dose Limit Limit Percent
Type Type Group Organ (mrem) Period (mrem) of Limit

Admin Any Organ INFANT THYROID 9.82E+00 31-day 2.25E-01 4.37E+03
Quarter 5.63E+00 1.75E+02
Annual 1.13E+01 8.73E+01

T.Spec Any Organ INFANT THYROID 9.82E+00 31-day 3.OOE-01 3.27E+03
Quarter 7.50E+00 1.31E+02
Annual 1.50E+01 6.55E+01

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
Nuclide Percentage

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 3



ANALYSIS NO. BYRI6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE5G of 8G
vs s i

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

=== PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem) ==—===

AGPD
AINHL
AVEG
ACMEAT
ACMILK
TGPD
TINHL
TVEG
TCMEAT
TCMILK
CGPD
CINHL

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

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 . 256E+05
Historical

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

4 . 07E—02
2 . 22E—03
1 . 17E—01
3 . 94E—02
5 . 45E—02
4 . 07E—02
3 . 16E—03
1 . 87E—01
3 . 32E—02
9.99E—02
4 . 07E—02
4 . 35E—03
4 . 46E—01
6.23E—02
2 . 44E—01
4 . 07E—02
3 . 18E—03
4 . 63E—01

4 . 07E—02
1 . 08E—02
5 . 46E—02
1 .26E—02
3 . 54E—02
4 . 07E—02
1 . 11E—02
7 . 77E—02
9 . 85E—03
5 . 99E—02
4 . 07E—02
1 . O1E—02
1 . 51E—01
1 . 64E—02
1 . 12E—01
4 . 07E—02
6 . 05E—03
2 . 22E—01

4 . 07E—02
2 . 69E—02
3 . 88E—0l
5 . 58E—02
1 . 28E+00
4 . 07E—02
3 . 13E—02
3 . 44E—01
4 . 1OE—02
2 . 03E+00
4 . 07E—02
3 . 35E—02
5 . 53E—01
6 . 38E—02
4 . 02E+00
4 . 07E—02
2 . 75E—02
9 . 75E+00

4 . 07E—02
1 . 08E—02
4 . 54E—02
1 . 11E—02
2 . 68E—02
4 . 07E—02
1 . 11E—02
6 . 32E—02
8 . 69E—03
4 . 51E—02
4 . 07E—02
1 . O1E—02
1. 26E—01
1 . 49E—02
8 . 60E—02
4 . 07E—02
5 . 98E—03
1 . 57E—01

Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

4.07E—02 0.OOE+00 4.07E—02
l.07E—02 0.OOE+00 1.08E—02
4.42E—02 0.OOE+00 5.04E—02
1.26E—02 0.OOE+00 l.20E—02
1.64E—02 0.OOE+00 2.91E—02
4.07E—02 0.OOE+00 4.07E—02
1.1OE—02 0.OOE+00 1.1OE—02
5.96E—02 0.OOE+00 6.43E—02
9.28E—03 0.OOE+00 8.88E—03
2.58E—02 0.OOE+00 3.89E—02
4.07E—02 0.OOE+00 4.07E—02
9.92E—03 0.OOE+00 9.97E—03
1.16E—01 0.OOE+00 1.21E—01
1.46E—02 0.OOE+00 1.47E—02
5.21E—02 0.OOE+00 6.59E—02
4.07E—02 0.OOE+00 4.07E—02
5.86E—03 0.OOE+00 5.90E—03
9.96E—02 0.OOE+00 l.19E—0l

TOTALS
ADULT l.25E—0l 0.OOE+00 1.43E—01
TEEN 1.46E—01 0.OOE+00 1.64E—01
CHILD 2.33E—01 0.OOE+00 2.53E—01
INFANT 1.46E—01 0.OOE+00 1.66E—01

=== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

4 . 07E—02
1 . 16E—02
4 . 03E—02
1 . 05E—02
1 . 63E—02
4 . 07E—02
1 .23E—02
5 . 70E—02
8 .20E—03
2 . 71E—02
4 . 07E—02
1 . 11E—02
1 . 17E—01
1 . 42E—02
5 . 59E—02
4 . 07E—02
6 . 62E—03
1 . 08E—01

1 . 19E—01
1 . 45E—01
2 . 39E—01
1 . 55E—01

2 . 54E—0l
3 . 63E—0l
7 . 98E—0l
5.07E—01

1 . 54E—0l
1 . 99E—01
3 . 30E—01
2 . 69E—01

1 . 80E+00
2 . 49E+00
4 . 71E+00
9 . 82E+00

1 . 35E—01
1 . 69E—0l
2 . 78E—01
2 . 04E—01

Ground Plane Deposition (GPD)
Inhalation (INHL)
Vegetation (VEG)

Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 4



ANALYSIS NO. BYR16-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE6Gof8G
vs s i

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

Release ID : 1 All Gas
Period Start Date. . . : 01/01/2017
Period End Date : 01/01/2018
Period Duration (mm) : 5.256E+05
Coefficient Type : Historical
Unit : 2

Release Types
00:00
00:00

CVEG
CCMEAT
CCMILK
IGPD
IINHL

ICMILK

CHILD
CHILD
CHILD
INFANT
INFANT
INFANT

=== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

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

Grs/Cow/Milk (CMILK)

(GPD)

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 5



ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 7G 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

=== MAXIMUM NG DOSE FOR PERIOD ======

Limit
Type Dose Type

Admin Gamma 6.57E-02 31-day
Quarter
Annual

Receptor : 4
Distance (meters) : 0.0
Compass Point : 0.0
Major Contributors : 0.0
Nuclide Percentage

AR—41 2.05E+01
KR—85M 5.42E—01
KR—85 l.06E+00
KR—87 5.45E—01
KR—88 l.07E+01
XE—131M 5.37E—01
XE—133M 4.33E—01
XE—133 6.23E+01
XE—135 2.54E+00
XE—138 8.14E—01

T.Spec Beta

Admin Beta

T.Spec Gamma

Dose Limit Limit Percent
(mrad) Period (mrad) of Limit

1.50E—01 4.38E+01
3.75E+00 1.75E+00
7.50E+00 8.75E—01

3.OOE—01 1.76E+01
7.50E+00 7.02E—01
1.50E+01 3.51E—01

2.OOE—01 3.28E+01
5.OOE+00 1.31E+00
1.OOE+01 6.57E—01

4.OOE—01 1.32E+01
1.OOE+01 5.27E—01
2.OOE+01 2.63E—01

5.27E—02 31—day
Quarter
Annual

6.57E—02 31—day
Quarter
Annual

Composite Crit. Receptor - NG

% or greater to total

5.27E—02 31—day
Quarter
Annual

Crit. Receptor - NGReceptor : 4 Composite
Distance (meters) : 0.0
Compass Point : 0.0

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 6



ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 8G 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

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

AR—41 2.21E+00
KR—85M 2.66E—01
KR—85 3.69E+01
KR—87 2.79E—01
KR—88 6.33E—01
XE—131M 1.17E+00
XE—133M 6.OOE—01
XE—133 5.68E+0l
XE—135 9.98E—01
XE—138 1.29E—01

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page — 7



ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 1H of 2H

ATTACHMENT H

RETDAS COMPUTER PROGRAM GASEOUS INSTANTANEOUS

(UNFILTERED) DOSE REPORT

BYRON STATION UNIT I AND UNIT 2
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ANALYSIS NOBYRJ6-012 REVISION 0 Page II of 21

ATTACHMENT I

RETDAS COMPUTER PROGRAM GASEOUS INSTANTANEOUS
(FILTERED) DOSE REPORT

BYRON STATION UNIT I AND UNIT 2
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ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE JJ of 11J

ATTACHMENT J

RETDAS COMPUTER PROGRAM UI LIQUID ANNUAL DOSE REPORT

BYRON STATION UNIT I



ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 2J of 1 1J
RETDAS 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

=== MULTIPLE RELEASE POINT MESSAGE —====

Undiluted and Diluted Flowrate(s) and Concentration(s) cannot be combined.

=== RELEASE DATA ============—====

Total Release Duration (minutes) 5.256E+05
Total Undiluted Volume Released (gallons) NA
Average Undiluted Flowrate (gpm) NA

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

== NUCLIDE DATA
Nuclide uCi

BA—137M 1.O1E+04
CR—51 6.16E+01
MN—54 1.O1E+03
FE—59 3.47E+01
CO—58 4.53E+03
CO—CO 8.77E+03
BR—83 1.76E+O1
RB—86 4.68E+O1
ZR—95 1.40E+03
NB—95 2.OOE+03
MO—99 1.98E+03
TC—99M 2.31E+03
RU—103 1.41E+02
RU—106 2.40E+03
AG—11OM 4.40E+O2
TE—127 1.40E+O1
TE—129 3.03E+O1
TE—129M 4.58E+O1
TE—131M 3.26E+O1
TE—132 6.16E+O2
1—130 1.09E+02
1—131 8.04E+O4
1—132 1.79E+03
1—133 3.65E+04
1—135 4.35E+03
CS—134 2.79E+04
CS—136 6.88E+03
CS—137 3.47E+04
CE—144 5.205+03
NP—239 2.32E+O1

Date/Time: 07/28/2016 14:44 retdaslD: Retdas Page - 1



ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 3J of I JJ
RETDAS 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

== NUCLI DE DATA
Nuclide uCi

Gamma 2.34E+05

H—3 3.OOE+08
FE—55 5.41E+0l

SR—89 l.28E+01

Beta 3.OOE+08

Total 3.OOE+08

Verified By:

__________________________________________

Date:

_____________

Date/Time: 07/28/2016 14:44 retdaslD: Retdas Page - 2



ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 4J of I JJ
RETDAS 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

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

APWtr 2.18E—05 1.17E—04 8.30E—04 9.57E—05 8.30E—05 8.92E—05 0.OOE+00 1.07E—04
AFWFSp 1.15E—02 2.05E—02 3.26E—03 6.94E—03 2.26E—03 2.11E—03 0.OOE+00 1.52E—02
TPWtr 2.11E—05 9.19E—05 7.02E—04 7.13E—05 6.OOE—05 6.29E—05 0.OOE+00 7.11E—05
TFWFSp 1.21E—02 2.11E—02 3.06E—03 7.06E—03 2.66E—03 1.51E—03 0.OOE+00 8.73E—03
CPWtr 6.06E—05 1.80E—04 1.68E—03 1.38E—04 1.15E—04 1.14E—04 0.OOE+00 1.23E—04
CFWfSp 1.50E—02 1.84E—02 3.21E—03 5.94E—03 2.09E—03 5.53E—04 0.OOE+00 3.48E—03
IPWtr 6.46E—05 1.97E—04 2.58E—03 1.37E—04 1.14E—04 1.09E—04 0.OOE+00 1.17E—04

TOTALS
ADULT 1.15E—02 2.07E—02 4.09E—03 7.03E—03 2.34E—03 2.20E—03 0.OOE+00 1.53E—02
TEEN 1.22E—02 2.12E—02 3.76E—03 7.13E—03 2.72E—03 1.57E—03 0.OOE+00 8.80E—03
CHILD 1.51E—02 1.85E—02 4.89E—03 6.08E—03 2.21E—03 6.67E—04 0.OOE+00 3.60E—03
INFANT 6.46E—05 1.97E—04 2.58E—03 1.37E—04 1.14E—04 1.09E—04 0.OOE+00 1.17E—04

=== 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)

Date/Time: 07/28/2016 14:44 retdaslD: Retdas Page - 3



ANALYSIS NO. BYRI6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE5J of JIJ
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 Q Liquid Receptor

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

ADULT
H—3 0.OOE+00 9.96E—05 9.96E—05 9.96E—05 9.96E—05 9.96E—05 0.OOE+00 9.96E—05
CR—51 0.OOE+00 0.OOE+00 2.52E—11 9.30E—12 5.60E—11 1.06E—08 0.OOE+00 4.22E—11
MN—54 0.OOE+00 2.36E—06 0.OOE+00 7.O1E—07 0.OOE+00 7.22E—06 0.OOE+00 4.50E—07
fE—55 1.95E—08 1.35E—08 0.OOE+00 0.OOE+00 7.51E—09 7.72E—09 0.OOE+00 3.14E—09
FE—59 1.97E—08 4.63E—08 0.OOE+00 0.OOE+00 1.29E—08 1.54E—07 0.OOE+00 1.78E—08
CO—58 0.OOE+00 2.28E—07 0.OOE+00 0.OOE+00 0.OOE+00 4.63E—06 0.OOE+00 5.12E—07
CO—co 0.OOE+00 1.27E—06 O.OOE+00 0.OOE+00 0.OOE+00 2.39E—05 0.OOE+00 2.80E—06
BR—83 0.OOE+0O 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 5.46E—10 0.OOE+00 3.79E—10
RB—86 0.OOE+00 2.51E—06 0.OOE+0O 0.OOE+00 0.OOE+00 4.94E—07 0.OOE+O0 1.17E—O6
SR—89 1.67E—07 0.OOE+O0 0.OOE+00 0.OOE+00 0.OOE+00 2.68E—08 0.OOE+OO 4.80E—09
ZR—95 3.65E—10 1.17E—10 0.OOE+00 1.84E—10 0.OOE+00 3.71E—07 O.OOE+00 7.93E—11
NB—95 4.73E—07 2.63E—07 0.OOE+00 2.60E—07 O.OOE+00 1.60E—03 0.OOE+00 1.41E—07
MO—99 0.OOE+00 1.46E—07 0.OOE+00 3.30E—07 0.OOE+O0 3.38E—07 0.OOE+00 2.77E—08
TC—99M 1.34E—11 3.77E—11 0.OOE+00 5.73E—10 1.85E—11 2.23E—08 0.OOE+00 4.81E—10
RU—103 4.45E—10 0.OOE+O0 0.OOE+00 1.70E—09 0.OOE+00 5.20E—08 0.OOE+O0 1.92E—10
RU—106 1.13E—07 0.OOE+00 0.OOE+00 2.17E—07 0.OOE+O0 7.29E—06 0.OOE+00 1.42E—08
AG—11OM 5.15E—10 4.76E—10 O.OOE+00 9.36E—10 O.OOE+00 1.94E—07 0.OOE+00 2.83E—10
TE—127 7.87E—10 2.83E—10 5.83E—10 3.20E—09 0.OOE+00 6.21E—08 0.OOE+00 1.70E—10
TE—129 4.86E—10 1.83E—10 3.73E—10 2.04E—09 0.OOE+00 3.67E—10 0.OOE+00 1.18E—10
TE—129M 2.69E—07 1.OOE—07 9.24E—08 1.12E—06 0.OOE+00 1.36E—06 0.OOE+00 4.26E—08
TE—131M 2.88E—08 1.41E—08 2.23E—08 1.43E—07 0.OOE+00 1.40E—06 0.OOE+00 1.17E—08
TE—132 7.93E—07 5.13E—07 5.66E—07 4.94E—06 0.OOE+00 2.43E—05 0.OOE+00 4.81E—07
1—130 1.93E—09 5.68E—09 4.82E—07 8.87E—09 0.OOE+00 4.89E—09 0.OOE+00 2.24E—09
1—131 7.83E—06 1.12E—05 3.67E—03 1.92E—05 0.OOE+00 2.96E—06 0.OOE+0O 6.42E—06
1—132 8.50E—09 2.28E—08 7.96E—07 3.62E—08 0.OOE+0O 4.27E—09 0.OOE+O0 7.96E—09
1—133 1.21E—06 2.11E—06 3.1OE—04 3.68E—06 0.OOE+0O 1.90E—06 0.OOE+00 6.43E—07
1—135 4.51E—08 1.18E—07 7.78E—O6 1.89E—07 0.OOE+00 1.33E—07 0.OOE+0O 4.35E—08
CS—134 4.41E—03 1.05E—02 0.OOE+00 3.40E—03 1.13E—03 1.84E—04 0.OOE+00 8.58E—03
CS—136 1.14E—04 4.49E—04 0.OOE+0O 2.50E—04 3.42E—05 5.1OE—05 0.OOE+00 3.23E—04
CS—137 7.O1E—03 9.59E—03 0.OOE+00 3.26E—03 1.08E—03 1.86E—04 0.OOE+00 6.28E—03
CE—144 1.44E—08 6.02E—09 0.OOE+00 3.57E—09 0.OOE+0O 4.86E—06 0.OOE+00 7.72E—10
NP—239 4.71E—13 4.63E—14 0.OOE+0O 1.44E—13 0.OOE+00 9.50E—09 0.OOE+00 2.55E—14

TEEN
H—3 0.OOE+O0 7.15E—05 7.15E—05 7.15E—05 7.15E—05 7.15E—05 0.OOE+00 7.15E—05
CR—51 0.OOE+00 0.OOE+00 2.41E—11 9.52E—12 6.21E—11 7.30E—09 0.OOE+00 4.35E—11
MN—54 0.OOE+00 2.32E—06 0.OOE+00 6.91E—07 0.OOE+0O 4.75E—06 0.OOE+00 4.59E—07
FE—55 2.04E—08 1.44E—08 0.OOE+O0 O.OOE+00 9.15E—09 6.25E—09 0.OOE+00 3.37E—09
FE—59 2.03E—08 4.73E—08 O.OOE+00 0.OOE+0O 1.49E—08 1.12E—07 O.OOE+00 1.83E—08
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ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 6J of IIJ
RETDAS 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

=== PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem) ===—===—===============

Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

CO—58 0.OOE+00 2.26E—07 0.OOE+00 0.OOE+00 0.OOE+00 3.11E—06 0.OOE+00 5.21E—07
CO—co 0.OOE+00 1.27E—06 0.OOE+00 0.OOE+00 0.OOE+00 1.65E—05 0.OOE+00 2.85E—06
BR—83 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 4.12E—10
RB—86 0.OOE+00 2.70E—06 0.OOE+00 0.OOE+00 0.OOE+00 3.99E—07 0.OOE+00 1.27E—06
SR—89 1.80E—07 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 2.15E—08 0.OOE+00 5.17E—09
ZR—95 3.61E—10 l.14E—10 0.OOE+00 1.67E—10 0.OOE+00 2.63E—07 0.OOE+00 7.83E—11
NB—95 4.76E—07 2.64E—07 0.OOE+00 2.56E—07 0.OOE+00 1.13E—03 0.OOE+00 1.45E—07
MO—99 0.OOE+00 1.52E—07 0.OOE+00 3.48E—07 0.OOE+00 2.72E—07 0.OOE+00 2.90E—08
TC—99M 1.35E—11 3.76E—11 0.OOE+00 5.60E—10 2.08E—11 2.46E—08 0.OOE+00 4.87E—10
RU—103 4.58E—10 0.OOE+00 0.OOE+00 1.61E—09 0.OOE+00 3.82E—08 0.OOE+00 1.96E—10
RU—106 1.20E—07 0.OOE+00 0.OOE+00 2.31E—07 0.OOE+00 5.74E—06 0.OOE+00 1.51E—08
AG—11OM 4.77E—l0 4.52E—10 0.OOE+00 8.62E—10 0.OOE+00 1.27E—07 0.OOE+00 2.75E—10
TE—127 8.61E—10 3.05E—10 5.94E—l0 3.48E—09 0.OOE+00 6.64E—08 0.OOE+00 1.85E—10
TE—129 5.28E—10 1.97E—10 3.77E—10 2.21E—09 0.OOE+00 2.89E—09 0.OOE+00 1.28E—10
TE—129M 2.90E—07 1.08E—07 9.37E—08 1.22E—06 0.OOE+00 1.09E—06 0.OOE+00 4.60E—08
TE—131M 3.09E—08 1.48E—08 2.23E—08 1.55E—07 0.OOE+00 1.19E—06 0.OOE+00 1.24E—08
TE—132 8.36E—07 5.29E—07 5.58E—07 5.08E—06 0.OOE+00 1.68E—05 0.OOE+00 4.98E—07
1—130 1.97E—09 5.70E—09 4.65E—07 8.78E—09 0.OOE+00 4.38E—09 0.OOE+00 2.27E—09
1—131 8.26E—06 l.16E—05 3.38E—03 1.99E—05 0.OOE+00 2.29E—06 0.OOE+00 6.21E—06
1—132 8.77E—09 2.29E—08 7.73E—07 3.61E—08 0.OOE+00 9.99E—09 0.OOE+00 8.23E—09
1—133 l.29E—06 2.18E—06 3.05E—04 3.83E—06 0.OOE+00 1.65E—06 0.OOE+00 6.66E—07
1—135 4.65E—08 1.20E—07 7.70E—06 1.89E—07 0.OOE+00 l.33E—07 0.OOE+00 4.44E—08
CS—134 4.52E—03 1.06E—02 0.OOE+00 3.38E—03 1.29E—03 1.32E—04 0.OOE+00 4.94E—03
CS—136 1.14E—04 4.50E—04 0.OOE+00 2.45E—04 3.86E—05 3.62E—05 0.OOE+00 3.02E—04
CS—137 7.51E—03 9.99E—03 0.OOE+00 3.40E—03 1.32E—03 1.42E—04 0.OOE+00 3.48E—03
CE—144 1.46E—08 6.05E—09 0.OOE+00 3.61E—09 0.OOE+00 3.68E—06 0.OOE+00 7.86E—10
NP—239 5.19E—13 4.90E—14 0.OOE+00 1.54E—13 0.OOE+00 7.88E—09 0.OOE+00 2.72E—14

CHILD
H—3 0.OOE+00 1.20E—04 1.20E—04 1.20E—04 1.20E—04 1.20E—04 0.OOE+00 1.20E—04
CR—51 0.OOE+00 0.OOE+00 2.63E—11 7.17E—12 4.79E—11 2.51E—09 0.OOE+00 4.73E—11
MN—54 0.OOE+00 1.83E—06 0.OOE+00 5.13E—07 0.OOE+00 1.54E—06 0.OOE+00 4.88E—07
FE—55 2.78E—08 1.47E—08 0.OOE+00 0.OOE+00 8.34E—09 2.73E—09 0.OOE+00 4.57E—09
FE—59 2.56E—08 4.14E—08 0.OOE+00 0.OOE+00 1.20E—08 4.31E—08 0.OOE+00 2.06E—08
CO—58 0.OOE+00 1.95E—07 0.OOE+00 0.OOE+00 0.OOE+00 1.14E—06 0.OOE+00 5.96E—07
CO—60 0.OOE+00 1.11E—06 0.OOE+00 0.OOE+00 0.OOE+00 6.14E—06 0.OOE+00 3.27E—06
BR—83 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 5.35E—10
RB—86 0.OOE+00 2.62E—06 0.OOE+00 0.OOE+00 0.OOE+00 1.69E—07 0.OOE+00 1.61E—06
SR—89 2.63E—07 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 1.02E—08 0.OOE+00 7.51E—09
ZR—95 7.22E—10 1.59E—10 0.OOE+00 2.27E—10 0.OOE+00 1.66E—07 0.OOE+00 1.41E—10
NB—95 5.62E—07 2.19E—07 0.OOE+00 2.06E—07 0.OOE+00 4.05E—04 0.OOE+00 l.56E—07
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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+00 1.90E—07 0.OOE+00 4.07E—07 0.OOE+00 1.58E—07 0.OOE+00 4.71E—08
TC—99M 1.99E—11 3.90E—11 0.OOE+00 5.66E—l0 1.98E—11 2.22E—08 0.OOE+00 6.46E—10
RU—103 7.46E—10 0.OOE+00 0.OOE+00 1.88E—09 0.OOE+00 1.93E—08 0.OOE+00 2.87E—10
RU—106 2.03E—07 0.OOE+00 0.OOE+00 2.74E—07 0.OOE+00 3.16E—06 0.OOE+00 2.53E—08
AG—11OM 9.56E—10 6.46E—10 0.OOE+00 1.20E—09 0.005+00 7.68E—08 0.OOE+00 5.16E—10
TE—127 1.12E—09 3.O1E—10 7.74E—10 3.18E—09 0.OOE+00 4.37E—08 0.OOE+00 2.40E—10
TE—129 6.88E—10 1.92E—10 4.91E—10 2.O1E—09 0.OOE+00 4.28E—08 0.OOE+00 1.63E—10
TE—129M 3.78E—07 1.06E—07 1.22E—07 1.11E—06 0.OOE+00 4.61E—07 0.OOE+00 5.87E—08
TE—131M 3.98E—08 1.38E—08 2.83E—08 1.33E—07 0.OOE+00 5.58E—07 0.OOE+00 l.46E—08
TE—132 1.05E—06 4.66E—07 6.79E—07 4.33E—06 0.OOE+00 4.70E—06 0.OOE+00 5.64E—07
1—130 2.96E—09 5.99E—09 6.60E—07 8.95E—09 0.OOE+00 2.80E—09 0.OOE+00 3.09E—09
1—131 1.29E—05 1.30E—05 4.29E—03 2.13E—05 0.OOE+00 l.15E—06 0.OOE+00 7.37E—06
1—132 1.33E—08 2.45E—08 1.14E—06 3.75E—08 0.OOE+00 2.89E—08 0.OOE+00 1.13E—08
1—133 2.O1E—06 2.49E—06 4.62E—04 4.15E—06 0.OOE+00 1.OOE—06 0.OOE+00 9.41E—07
1—135 7.09E—08 1.28E—07 1.13E—05 1.96E—07 0.OOE+00 9.72E—08 0.OOE+00 6.03E—08
CS—134 5.46E—03 8.96E—03 0.OOE+00 2.78E—03 9.97E—04 4.83E—05 0.OOE+00 1.89E—03
CS—136 1.35E—04 3.71E—04 0.OOE+00 1.98E—04 2.95E—05 1.30E—05 0.OOE+00 2.40E—04
CS—137 9.47E—03 9.06E—03 0.OOE+00 2.95E—03 l.06E—03 5.68E—05 0.OOE+00 1.34E—03
CE—144 3.78E—08 l.18E—08 0.OOE+00 6.56E—09 0.OOE+00 3.09E—06 0.OOE+00 2.02E—09
NP—239 8.81E—13 6.32E—14 0.OOE+00 1.83E—13 0.OOE+00 4.68E—09 0.OOE+00 4.45E—14

INFANT

H—3 0.OOE+00 1.05E—04 1.05E—04 1.05E—04 1.05E—04 1.05E—04 0.OOE+00 1.05E—04
CR—51 0.OOE+00 0.OOE+00 1.13E—12 2.46E—13 2.19E—12 5.04E—11 0.OOE+00 1.73E—12
MN—54 0.OOE+00 4.OOE—08 0.OOE+00 8.86E—09 0.OOE+00 1.47E—08 0.OOE+00 9.06E—09
FE—55 1.50E—09 9.66E—10 0.OOE+00 0.OOE+00 4.73E—10 1.23E—10 0.OOE+00 2.58E—10
FE—59 2.13E—09 3.71E—09 0.OOE+00 0.OOE+00 1.1OE—09 1.77E—09 0.OOE+00 1.46E—09
CO—58 0.OOE+00 3.24E—08 0.OOE+00 0.OOE+00 0.OOE+00 8.08E—08 0.OOE+00 8.09E—08
CO—60 0.OOE+00 1.89E—07 0.OOE+00 0.OOE+00 0.OOE+00 4.49E—07 0.OOE+00 4.45E—07
BR—83 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 1.27E—11
RB—86 0.OOE+00 1.58E—08 0.OOE+00 0.OOE+00 0.OOE+00 4.05E—10 0.OOE+00 7.83E—09
SR—89 6.40E—08 0.005+00 0.OOE+00 0.OOE+00 0.OOE+00 1.32E—09 0.OOE+00 1.84E—09
ZR—95 5.74E—10 1.40E—10 0.OOE+00 1.51E—10 0.OOE+00 6.96E—08 0.OOE+00 9.92E—11
NB—95 1.67E—10 6.89E—1l 0.OOE+00 4.94E—1l 0.OOE+00 5.81E—08 0.OOE+00 3.98E—ll
MO—99 0.OOE+00 1.34E—07 0.OOE+00 2.OOE—07 0.OOE+00 4.41E—08 0.OOE+00 2.61E—08
TC—99M 8.83E—12 1.82E—11 0.OOE+00 1.96E—l0 9.52E—12 5.29E—09 0.OOE+00 2.35E—10
RU—103 4.15E—10 0.OOE+00 0.OOE+00 8.65E—10 0.OOE+00 5.05E—09 0.OOE+00 1.39E—10
RU—106 1.15E—07 0.005+00 0.OOE+00 1.36E—07 0.OOE+00 8.73E—07 0.OOE+00 1.44E—08
AG—11OM 8.72E—10 6.36E—l0 0.OOE+00 9.1OE—l0 0.005+00 3.30E—08 0.OOE+00 4.21E—10
TE—127 2.79E—11 9.33E—12 2.27E—11 6.80E—11 0.OOE+00 5.85E—10 0.OOE+00 5.99E—12
TE—129 1.71E—11 5.905—12 1.43E—1l 4.26E—l1 0.OOE+00 1.37E—09 0.OOE+00 3.99E—12
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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

TE—129M 9.11E—09 3.13E—09 3.50E—09 2.28E—08 0.OOE+00 5.44E—09 0.OOE+00 1.40E—09
TE—131M 9.86E—10 3.97E—10 8.05E—10 2.73E—09 0.OOE+00 6.68E—09 0.OOE+00 3.28E—10
TE—132 2.55E—08 1.26E—08 l.86E—08 7.89E—08 0.OOE+00 4.67E—08 0.OOE+00 1.18E—08
1—130 1.30E—09 2.86E—09 3.21E—07 3.14E—09 0.OOE+00 6.14E—10 0.OOE+00 1.15E—09
1—131 5.75E—06 6.77E—06 2.23E—03 7.91E—06 0.OOE+00 2.42E—07 0.OOE+00 2.98E—06
1—132 5.92E—09 1.20E—08 5.63E—07 1.34E—08 0.OOE+00 9.73E—09 0.OOE+00 4.28E—09
1—133 9.08E—07 1.32E—06 2.40E—04 1.55E—06 0.OOE+00 2.24E—07 0.OOE+00 3.87E—07
1—135 3.15E—08 6.26E—08 5.62E—06 6.98E—08 0.OOE+00 2.27E—08 0.OOE+00 2.28E—08
CS—134 2.1OE—05 3.91E—05 0.OOE+00 1.O1E—05 4.13E—06 1.06E—07 0.OOE+00 3.95E—06
CS—136 6.29E—07 1.85E—06 0.OOE+00 7.37E—07 1.51E—07 2.81E—08 0.OOE+00 6.90E—07
CS—137 3.60E—05 4.22E—05 0.OOE+00 1.13E—05 4.58E—06 1.32E—07 0.OOE+00 2.99E—06
CE—144 3.08E—08 1.26E—08 0.OOE+00 5.1OE—09 0.OOE+00 1.77E—06 0.OOE+00 1.73E—09
NP—239 5.12E—13 4.58E—14 0.OOE+00 9.14E—14 0.OOE+00 1.32E—09 0.OOE+00 2.59E—14
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ANALYSIS NO. BYRJ6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE9J 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

Admin Tot Body

T.Spec Any Organ

Critical Pathway
Major Contributors
Nuclide Percentage

li—3 3.38E—01
MN—54 1.09E—02
FE—55 6.82E—05
FE—59 2.23E—04
CO—58 1.07E—03
CO—co 5.98E—03
RB—86 1.27E—02
ZR—95 5.38E—07
NB—95 1.25E—03
P10—99 7.17E—04
TC—99M 1.77E—07
AG—11OM 2.13E—06
TE—129 9.29E—07
TE—127 1.44E—06
TE—129M 5.09E—04
TE—131M 7.O1E—05
TE—132 2.50E—03
1—130 2.69E—05
1—131 5.46E—02
1—132 1.08E—04
1—133 1.03E—02
1—135 5.66E—04
CS—134 5.03E+01

1 Fresh Water Fish - Sport (FFSP
0.0 % or greater to total

== MAXIMUM DOSE
Limit Organ
Type Type

FOR PERIOD
Age
Group

Admin Any Organ TEEN

Dose Limit Limit Percent
Organ (mrem) Period (mrem) of Limit

LIVER 2.12E-02 31-day
Quarter
Annual

ADULT TBODY 1.53E-02 31-day
Quarter
Annual

TEEN LIVER 2.12E-02 31-day
Quarter
Annual

1 . 50E—01
3 . 75E+00
7 . 50E+0O

4 . 50E—02
1 . 13E+00
2 . 25E+00

2 . OOE—01
5 . OOE+00
1 . OOE+01

1 . 41E+01
5 . 65E—01
2 . 82E—01

3 . 40E+01
1 . 36E+00
6. 80E—01

1 . 06E+01
4 . 23E—01
2 . 12E—01
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ANALYSIS NO. BYR16-012 REVISION 0 PAGE 10] of IJJ
RETDAS v3.6.4 <BYR> VSSI

LIQUID RELEASE AND DOSE SUMM7RY 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 % or greater to total
Nuclide Percentage

CS—136 2.12E+00
CS—137 4.72E+01
CE—144 2.86E—05
NP—239 2.31E—10

T.Spec Tot Body ADULT TBODY 1.53E-02 31-day 6.OOE-02 2.55E+01
Quarter 1.50E+00 1.02E+00
Annual 3.OOE+00 5.1OE—0l

Critical Pathway : 1 Fresh Water Fish - Sport (FFSP
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

H—3 6.51E—01
CR—51 2.76E—07
MN—54 2.94E—03
FE—55 2.05E—05
FE—59 1.16E—04
CO—58 3.35E—03
CO—co 1.83E—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 1.81E—04
TC—99M 3.14E—06
RU—103 1.25E—06
RU—106 9.31E—05
AG—11OM 1.85E—06
TE—127 1.11E—06
TE—129 7.74E—07
TE—129M 2.78E—04
TE—131M 7.68E—05
TE—132 3.15E—03
1—130 1.47E—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
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 11] of IJJ
RETDAS 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

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

CS—136 2.11E+00
CS—137 4.11E+01
CE—144 5.05E—06
NP—239 1.67E—10
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ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 2K of IlK
RETDAS 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 : 2

== MULTIPLE RELEASE POINT MESSAGE ===============—===

Undiluted and Diluted Flowrate(s) and Concentration(s) cannot be combined.

=== RELEASE DATA =========================================
-

Total Release Duration (minutes) 5.256E+05
Total Undiluted Volume Released (gallons) NA
Average Undiluted Flowrate (gpm) NA

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

== NUCLIDE DATA
Nuclide uCi

BA—137M 1.O1E+04
CR—51 6.16E+0l
MN—54 1.O1E+03
FE—59 3.47E+01
CO—58 4.53E+03
CO—CO 8.77E+03
BR—83 1.76E+O1
RB—86 4.68E+O1
ZR—95 1.40E+03
NB—95 2.OOE+03
MO—99 1.98E+03
TC—99M 2.31E+03
RU—103 1.41E+02
RU—106 2.40E+03
AG—11OM 4.40E+02
TE—127 1.40E+O1
TE—129 3.03E+O1
TE—129M 4.58E+O1
TE—131M 3.26E+O1
TE—132 C.16E+02
1—130 1.09E+02
1—131 8.04E+04
1—132 1.79E+03
1—133 3.65E+04
1—135 4.35E+03
CS—134 2.79E+04
CS—136 6.88E+03
CS—137 3.47E+04
CE—144 5.20E+03
NP—239 2.32E+O1

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page — 1



ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 3Kof IlK
RETDAS 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

=== NUCLIDE DATA ========

Nuclide uCi

Gamma 2.34E+05

H—3 3.OOE+08
FE—55 5.41E+01
SR—89 1.28E+01

Beta 3.OOE+08

Total 3.OOE+08

Verified By:

___________________________________________

Date:

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page - 2



ANALYSIS NO. BYR16-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE 4K of IlK
vs s i

ADULT 1.15E—02 2.07E—02 4.09E—03
TEEN 1.22E—02 2.12E—02 3.76E—03
CHILD 1.51E—02 1.85E—02 4.89E—03
INFANT 6.46E—05 1.97E—04 2.58E—03

TOTALS
7.03E—03 2.34E—03 2.20E—03 O.OOE+OO 1.53E—02
7.13E—03 2.72E—03 1.57E—03 O.OOE+OO 8.80E—03
6.08E—03 2.21E—03 6.67E—04 O.OOE+OO 3.60E—03
1.37E—04 1.14E—04 1.09E—04 O.OOE+OO 1.17E—04

=== AGE GROUP
Abbreviation

APWtr
AFWFSp
TPWtr
T FWfSp
CPWtr
CFWFSp
IPWtr

/ PATHWAY
Age Group

ADULT
ADULT
TEEN
TEEN
CHILD
CHILD
INFANT

DESCRI PT IONS
Pathway

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

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 : 2
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 2.18E—05 1.17E—04 8.30E—04 9.57E—05 8.30E—05 8.92E—05 0.OOE+00 1.07E—04
AFWFSp 1.15E—02 2.05E—02 3.26E—03 6.94E—03 2.26E—03 2.11E—03 0.OOE+00 l.52E—02
TPWtr 2.11E—05 9.19E—05 7.02E—04 7.13E—05 6.OOE—05 6.29E—05 0.OOE+00 7.11E—05
TFWFSp 1.21E—02 2.11E—02 3.06E—03 7.06E—03 2.66E—03 l.51E—03 0.OOE+00 8.73E—03
CPWtr 6.06E—05 1.80E—04 1.68E—03 1.38E—04 l.15E—04 1.14E—04 0.OOE+00 l.23E—04
CFWFSp 1.50E—02 l.84E—02 3.21E—03 5.94E—03 2.09E—03 5.53E—04 0.OOE+00 3.48E—03
IPWtr 6.46E—05 1.97E—04 2.58E—03 1.37E—04 l.14E—04 l.09E—04 0.OOE+00 l.17E—04

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page - 3



ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 5K of IlK
RETDAS 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 : 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 0.OOE+00 9.96E—05 9.96E—05 9.96E—05 9.96E—05 9.96E—05 0.OOE+00 9.96E—05
CR—51 0.OOE+00 0.OOE+00 2.52E—11 9.30E—12 5.60E—11 1.06E—08 0.OOE+00 4.22E—1l
MN—54 0.OOE+00 2.36E—06 0.OOE+00 7.O1E—07 0.OOE+00 7.22E—06 0.OOE+00 4.50E—07
FE—55 1.95E—08 1.35E—08 0.OOE+00 0.OOE+00 7.51E—09 7.72E—09 0.OOE+00 3.14E—09
FE—59 1.97E—08 4.63E—08 0.OOE+00 0.OOE+00 1.29E—08 1.54E—07 0.OOE+00 l.78E—08
CO—58 0.OOE+00 2.28E—07 0.OOE+00 0.OOE+00 0.OOE+00 4.63E—06 0.OOE+00 5.12E—07
CO—60 0.OOE+00 1.27E—06 0.OOE+00 0.OOE+00 0.OOE+00 2.39E—05 0.OOE+00 2.80E—06
BR—83 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 5.46E—10 0.OOE+00 3.79E—10
RB—86 0.OOE+00 2.51E—06 0.OOE+00 0.OOE+00 0.OOE+00 4.94E—07 0.OOE+00 l.17E—06
SR—89 1.67E—07 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 2.68E—08 0.OOE+00 4.80E—09
ZR—95 3.65E—10 1.17E—10 0.OOE+00 1.84E—10 0.OOE+00 3.71E—07 0.OOE+00 7.93E—l1
NB—95 4.73E—07 2.63E—07 0.OOE+00 2.60E—07 0.OOE+00 1.60E—03 0.OOE+00 1.41E—07
MO—99 0.OOE+00 1.46E—07 0.OOE+00 3.30E—07 0.OOE+00 3.38E—07 0.OOE+00 2.77E—08
TC—99M l.34E—ll 3.77E—11 0.OOE+00 5.73E—10 1.85E—11 2.23E—08 0.OOE+00 4.81E—10
RU—103 4.45E—lO 0.OOE+00 0.OOE+00 1.70E—09 0.OOE+00 5.20E—08 0.OOE+00 1.92E—10
RU—106 1.13E—07 0.OOE+00 0.OOE+00 2.17E—07 0.OOE+00 7.29E—06 0.OOE+00 1.42E—08
AG—11OM 5.15E—10 4.76E—10 0.OOE+00 9.36E—l0 0.OOE+00 1.94E—07 0.OOE+00 2.83E—10
TE—127 7.87E—l0 2.83E—10 5.83E—10 3.20E—09 0.OOE+00 6.21E—08 0.OOE+00 1.70E—10
TE—129 4.86E—10 1.83E—10 3.73E—10 2.04E—09 0.OOE+00 3.67E—10 0.OOE+00 1.18E—10
TE—129M 2.69E—07 1.OOE—07 9.24E—08 1.12E—06 0.OOE+00 1.36E—06 0.OOE+00 4.26E—08
TE—131M 2.88E—08 1.41E—08 2.23E—08 1.43E—07 0.OOE+00 1.40E—06 0.OOE+00 1.17E—08
TE—132 7.93E—07 5.13E—07 5.66E—07 4.94E—06 0.OOE+00 2.43E—05 0.OOE+00 4.81E—07
1—130 1.93E—09 5.68E—09 4.82E—07 8.87E—09 0.OOE+00 4.89E—09 0.OOE+00 2.24E—09
1—131 7.83E—06 l.12E—05 3.67E—03 1.92E—05 0.OOE+00 2.96E—06 0.OOE+00 6.42E—06
1—132 8.50E—09 2.28E—08 7.96E—07 3.62E—08 0.OOE+00 4.27E—09 0.OOE+00 7.96E—09
1—133 1.21E—06 2.11E—06 3.1OE—04 3.68E—06 0.OOE+00 1.90E—06 0.OOE+00 6.43E—07
1—135 4.51E—08 1.18E—07 7.78E—06 1.89E—07 0.OOE+00 1.33E—07 0.OOE+00 4.35E—08
CS—134 4.41E—03 1.05E—02 0.OOE+00 3.40E—03 1.13E—03 1.84E—04 0.OOE+00 8.58E—03
CS—136 1.14E—04 4.49E—04 0.OOE+00 2.50E—04 3.42E—05 5.1OE—05 0.OOE+00 3.23E—04
CS—137 7.O1E—03 9.59E—03 0.OOE+00 3.26E—03 1.08E—03 1.86E—04 0.OOE+00 6.28E—03
CE—144 1.44E—08 6.02E—09 0.OOE+00 3.57E—09 0.OOE+00 4.86E—06 0.OOE+00 7.72E—10
NP—239 4.71E—13 4.63E—14 0.OOE+00 1.44E—13 0.OOE+00 9.50E—09 0.OOE+00 2.55E—14

TEEN

H—3 0.OOE+00 7.15E—05 7.15E—05 7.15E—05 7.15E—05 7.15E—05 0.OOE+00 7.15E—05
CR—51 0.OOE+00 0.OOE+00 2.41E—l1 9.52E—12 6.21E—11 7.30E—09 0.OOE+00 4.35E—11
MN—54 0.OOE+00 2.32E—06 0.OOE+00 6.91E—07 0.OOE+00 4.75E—06 0.OOE+00 4.59E—07
fE—55 2.04E—08 l.44E—08 0.OOE+00 0.OOE+00 9.15E—09 6.25E—09 0.OOE+00 3.37E—09
fE—59 2.03E—08 4.73E—08 0.OOE+00 0.OOE+00 1.49E—08 1.12E—07 0.OOE+00 1.83E—08
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 6Kof 11K
RETDAS 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

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

CO—58 0.OOE+00 2.26E—07 0.OOE+00 0.OOE+00 0.OOE+00 3.11E—06 0.OOE+00 5.21E—07
CO—co 0.OOE+00 1.27E—06 0.OOE+00 0.OOE+00 0.OOE+00 1.65E—05 0.OOE+00 2.85E—06
BR—83 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 4.12E—10
RB—86 0.OOE+00 2.70E—06 0.OOE+00 0.OOE+00 0.OOE+00 3.99E—07 0.OOE+00 1.27E—06
SR—89 1.80E—07 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 2.15E—08 0.OOE+00 5.17E—09
ZR—95 3.61E—10 1.14E—10 0.OOE+00 1.67E—10 0.OOE+00 2.63E—07 0.OOE+00 7.83E—11
NB—95 4.76E—07 2.64E—07 0.OOE+00 2.56E—07 0.OOE+00 1.13E—03 0.OOE+00 1.45E—07
MO—99 0.OOE+00 1.52E—07 0.OOE+00 3.48E—07 0.OOE+00 2.72E—07 0.OOE+00 2.90E—08
TC—99M 1.35E—11 3.76E—l1 0.OOE+00 5.60E—10 2.08E—11 2.46E—08 0.OOE+00 4.87E—10
RU—103 4.58E—10 0.OOE+00 0.OOE+00 1.61E—09 0.OOE+00 3.82E—08 0.OOE+00 1.96E—10
RU—106 1.20E—07 0.OOE+00 0.OOE+00 2.31E—07 0.OOE+00 5.74E—06 0.OOE+00 1.51E—08
AG—11OM 4.77E—10 4.52E—10 0.OOE+00 8.62E—l0 0.OOE+00 1.27E—07 0.OOE+00 2.75E—10
TE—127 8.61E—10 3.05E—10 5.94E—10 3.48E—09 0.OOE+00 6.64E—08 0.OOE+00 1.85E—10
TE—129 5.28E—10 1.97E—10 3.77E—10 2.21E—09 0.OOE+00 2.89E—09 0.OOE+00 1.28E—10
TE—129M 2.90E—07 1.08E—07 9.37E—08 1.22E—06 0.OOE+00 1.09E—06 0.OOE+00 4.60E—08
TE—131M 3.09E—08 1.48E—08 2.23E—08 1.55E—07 0.OOE+00 1.19E—06 0.OOE+00 1.24E—08
TE—132 8.36E—07 5.29E—07 5.58E—07 5.08E—06 0.OOE+00 1.68E—05 0.OOE+00 4.98E—07
1—130 1.97E—09 5.70E—09 4.65E—07 8.78E—09 0.OOE+00 4.38E—09 0.OOE+00 2.27E—09
1—131 8.26E—06 1.16E—05 3.38E—03 1.99E—05 0.OOE+00 2.29E—06 0.OOE+00 6.21E—06
1—132 8.77E—09 2.29E—08 7.73E—07 3.61E—08 0.OOE+00 9.99E—09 0.OOE+00 8.23E—09
1—133 1.29E—06 2.18E—06 3.05E—04 3.83E—06 0.OOE+00 1.65E—06 0.OOE+00 6.66E—07
1—135 4.65E—08 1.20E—07 7.70E—06 1.89E—07 0.OOE+00 1.33E—07 0.OOE+00 4.44E—08
CS—134 4.52E—03 1.06E—02 0.OOE+00 3.38E—03 1.29E—03 1.32E—04 0.OOE+00 4.94E—03
CS—136 l.14E—04 4.50E—04 0.OOE+00 2.45E—04 3.86E—05 3.62E—05 0.OOE+00 3.02E—04
CS—137 7.51E—03 9.99E—03 0.OOE+00 3.40E—03 1.32E—03 1.42E—04 0.OOE+00 3.48E—03
CE—144 1.46E—08 6.05E—09 0.OOE+00 3.61E—09 0.OOE+00 3.68E—06 0.OOE+00 7.86E—10
NP—239 5.19E—13 4.90E—14 0.OOE+00 1.54E—13 0.OOE+00 7.88E—09 0.OOE+00 2.72E—14

CHILD

H—3 0.OOE+00 1.20E—04 1.20E—04 1.20E—04 1.20E—04 1.20E—04 0.OOE+00 1.20E—04
CR—51 0.OOE+00 0.OOE+00 2.63E—11 7.17E—12 4.79E—11 2.51E—09 0.OOE+00 4.73E—11
MN—54 0.OOE+00 1.83E—06 0.OOE+00 5.13E—07 0.OOE+00 1.54E—06 0.OOE+00 4.88E—07
FE—55 2.78E—08 1.47E—08 0.OOE+00 0.OOE+00 8.34E—09 2.73E—09 0.OOE+00 4.57E—09
FE—59 2.56E—08 4.14E—08 0.OOE+00 0.OOE+00 1.20E—08 4.31E—08 0.OOE+00 2.06E—08
CO—58 0.OOE+00 1.95E—07 0.OOE+00 0.OOE+00 0.OOE+00 1.14E—06 0.OOE+00 5.96E—07
CO—60 0.OOE+00 1.11E—06 0.OOE+00 0.OOE+00 0.OOE+00 6.14E—06 0.OOE+00 3.27E—06
BR—83 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 5.35E—10
RB—BC 0.OOE+00 2.62E—0C 0.OOE+00 0.OOE+00 0.OOE+00 1.69E—07 0.OOE+00 1.C1E—0C
SR—B9 2.63E—07 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 1.02E—OB 0.OOE+00 7.51E—09
ZR—95 7.22E—10 1.59E—10 0.OOE+00 2.27E—10 0.OOE+00 1.66E—07 0.OOE+00 1.41E—10
NB—95 5.62E—07 2.19E—07 0.OOE+00 2.06E—07 0.OOE+00 4.05E—04 0.OOE+00 1.56E—07
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LIQUID RELEASE AND DOSE SUMMARY REPORT
- (PERIOD BASIS - BY UNIT) -

Release ID .

Period Start Date
Period End Date

1 All Liquid Releases
01/01/2017 00:00
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+00 1.90E—07 0.OOE+00 4.07E—07 0.OOE+00 1.58E—07 0.OOE+00 4.71E—08
TC—99M 1.99E—11 3.90E—11 0.OOE+00 5.66E—10 1.98E—11 2.22E—08 0.OOE+00 6.46E—10
RU—103 7.46E—10 0.OOE+00 0.OOE+00 1.88E—09 0.OOE+00 1.93E—08 0.OOE+00 2.87E—10
RU—106 2.03E—07 0.OOE+00 0.OOE+00 2.74E—07 0.OOE+00 3.16E—06 0.OOE+00 2.53E—08
AG—11OM 9.56E—10 6.46E—10 0.OOE+00 1.20E—09 0.OOE+00 7.68E—08 0.OOE+00 5.16E—10
TE—127 l.12E—09 3.O1E—10 7.74E—10 3.18E—09 0.OOE+00 4.37E—08 0.OOE+00 2.40E—10
TE—129 6.88E—10 1.92E—10 4.91E—10 2.O1E—09 0.OOE+00 4.28E—08 0.OOE+00 1.63E—10
TE—129M 3.78E—07 1.06E—07 1.22E—07 1.11E—06 0.OOE+00 4.61E—07 0.OOE+00 5.87E—08
TE—131M 3.98E—08 1.38E—08 2.83E—08 1.33E—07 0.OOE+00 5.58E—07 0.OOE+00 l.46E—08
TE—132 l.05E—06 4.66E—07 6.79E—07 4.33E—06 0.OOE+00 4.70E—06 0.OOE+00 5.64E—07
1—130 2.96E—09 5.99E—09 6.60E—07 8.95E—09 0.OOE+00 2.80E—09 0.OOE+00 3.09E—09
1—131 1.29E—05 1.30E—05 4.29E—03 2.13E—05 0.OOE+00 1.15E—06 0.OOE+00 7.37E—06
1—132 1.33E—08 2.45E—08 1.14E—06 3.75E—08 0.OOE+00 2.89E—08 0.OOE+00 1.13E—08
1—133 2.O1E—06 2.49E—06 4.62E—04 4.15E—06 0.OOE+00 1.OOE—06 0.OOE+00 9.41E—07
1—135 7.09E—08 1.28E—07 1.13E—05 1.96E—07 0.OOE+00 9.72E—08 0.OOE+00 6.03E—08
CS—134 5.46E—03 8.96E—03 0.OOE+00 2.78E—03 9.97E—04 4.83E—05 0.OOE+00 1.89E—03
CS—136 l.35E—04 3.71E—04 0.OOE+00 1.98E—04 2.95E—05 1.30E—05 0.OOE+00 2.40E—04
CS—137 9.47E—03 9.06E—03 0.OOE+00 2.95E—03 1.06E—03 5.68E—05 0.OOE+00 1.34E—03
CE—144 3.78E—08 1.18E—08 0.OOE+00 6.56E—09 0.OOE+00 3.09E—06 0.OOE+00 2.02E—09
NP—239 8.81E—13 6.32E—14 0.OOE+00 1.83E—13 0.OOE+00 4.68E—09 0.OOE+00 4.45E—14

INFANT
H—3 0.OOE+00 1.05E—04 1.05E—04 1.05E—04 1.05E—04 1.05E—04 0.OOE+00 1.05E—04
CR—51 0.OOE+00 0.OOE+00 1.13E—12 2.46E—13 2.19E—12 5.04E—11 0.OOE+00 1.73E—12
MN—54 0.OOE+00 4.OOE—08 0.OOE+00 8.86E—09 0.OOE+00 1.47E—08 0.OOE+00 9.06E—09
FE—55 1.50E—09 9.66E—10 0.OOE+00 0.OOE+00 4.73E—10 1.23E—10 0.OOE+00 2.58E—10
FE—59 2.13E—09 3.71E—09 0.OOE+00 0.OOE+00 1.1OE—09 1.77E—09 0.OOE+00 1.46E—09
CO—58 0.OOE+00 3.24E—08 0.OOE+00 0.OOE+00 0.OOE+00 8.08E—08 0.OOE+00 8.09E—08
CO—co 0.OOE+00 1.89E—07 0.OOE+O0 0.OOE+0O 0.OOE+00 4.49E—07 0.OOE+OO 4.45E—07
BR—83 0.OOE+O0 0.OOE+0O 0.OOE+O0 0.OOE+O0 0.OOE+00 0.OOE+00 0.OOE+00 1.27E—11
RB—86 0.OOE+0O 1.58E—08 0.OOE+O0 0.OOE+00 0.OOE+00 4.05E—10 0.OOE+O0 7.83E—09
SR—89 6.40E—08 0.OOE+00 O.OOE+0O 0.OOE+0O 0.OOE+00 1.32E—09 O.OOE+00 1.84E—09
ZR—95 5.74E—10 1.40E—10 0.OOE+00 1.51E—1O O.OOE+O0 6.96E—08 O.OOE+00 9.92E—11
NB—95 l.67E—10 6.89E—11 0.OOE+00 4.94E—11 O.OOE+00 5.81E—08 0.OOE+00 3.98E—1l
MO—99 0.OOE+O0 1.34E—07 0.OOE+00 2.OOE—07 0.OOE+00 4.41E—08 0.OOE+00 2.61E—08
TC—99M 8.83E—12 1.82E—11 O.OOE+00 1.96E—10 9.52E—12 5.29E—09 0.OOE+00 2.35E—10
RU—103 4.15E—10 0.OOE+00 0.OOE+00 8.65E—10 0.OOE+00 5.05E—09 0.OOE+OO 1.39E—10
RU—106 1.15E—07 0.OOE+00 0.OOE+00 1.36E—07 0.OOE+00 8.73E—07 0.OOE+00 1.44E—08
AG—11OM 8.72E—10 6.36E—1O 0.OOE+00 9.1OE—10 0.OOE+O0 3.30E—08 0.OOE+O0 4.21E—10
TE—127 2.79E—11 9.33E—12 2.27E—11 6.80E—11 0.OOE+00 5.85E—10 0.OOE+00 5.99E—12
TE—129 1.71E—11 5.90E—12 l.43E—11 4.26E—11 0.OOE+00 1.37E—09 0.OOE+00 3.99E—12
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ANALYSIS NO. BYRI6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE 8Kof ilK
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

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

TE—129M 9.llE—09 3.13E—09 3.50E—09 2.28E—08 0.OOE+00 5.44E—09 0.OOE+00 1.40E—09
TE—131M 9.86E—10 3.97E—l0 8.05E—l0 2.73E—09 0.OOE+00 6.68E—09 0.OOE+00 3.28E—10
TE—132 2.55E—08 1.26E—08 1.86E—08 7.89E—08 0.OOE+00 4.67E—08 0.OOE+00 1.18E—08
1—130 1.30E—09 2.86E—09 3.21E—07 3.14E—09 0.OOE+00 6.14E—10 0.OOE+00 l.15E—09
1—131 5.75E—06 6.77E—06 2.23E—03 7.91E—06 0.OOE+00 2.42E—07 0.OOE+00 2.98E—06
1—132 5.92E—09 1.20E—08 5.63E—07 1.34E—08 0.OOE+00 9.73E—09 0.OOE+00 4.28E—09
1—133 9.08E—07 l.32E—06 2.40E—04 l.55E—06 0.OOE+00 2.24E—07 0.OOE+00 3.87E—07
1—135 3.15E—08 6.26E—08 5.62E—06 6.98E—08 0.OOE+00 2.27E—08 0.OOE+00 2.28E—08
CS—134 2.lOE—05 3.91E—05 0.OOE+00 l.O1E—05 4.13E—06 1.06E—07 0.OOE+00 3.95E—06
CS—136 6.29E—07 l.85E—06 0.OOE+00 7.37E—07 l.51E—07 2.81E—08 0.OOE+00 6.90E—07
CS—137 3.60E—05 4.22E—05 0.OOE+00 1.13E—05 4.58E—06 l.32E—07 0.OOE+00 2.99E—06
CE—144 3.08E—08 l.26E—08 0.OOE+00 5.1OE—09 0.OOE+00 l.77E—06 0.OOE+00 l.73E—09
NP—239 5.12E—13 4.58E—14 0.OOE+00 9.14E—14 0.OOE+00 1.32E—09 0.OOE+00 2.59E—14
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ANALYSIS NO. BYRI6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE 9Kof ilK
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 : 2
Receptor : 0 Liquid Receptor

== MAXIMUM DOSE FOR PERIOD

Admin Tot Body

T.Spec Any Organ

Limit
Type

Admin

Organ
Type

Any Organ

Limit Limit
Period (mrem)

Age Dose
Group Organ (mrem)

TEEN LIVER 2.12E-02 31-day
Quarter
Annual

ADULT TBODY 1.53E-02 31-day
Quarter
Annual

TEEN LIVER 2.12E-02 31-day
Quarter
Annual

. : 1 Fresh Water Fish - Sport (FFSP

. : 0.0 % or greater to total

1 . 50E—01
3 . 75E+00
7 . 50E+00

4 . 50E—02
1 . 13E+00
2 . 25E+00

2 . OOE—01
5 . OOE+00
1 . OOE+01

Percent
of Limit

1 . 41E+01
5 . 65E—01
2 . 82E—01

3 . 40E+01
1 . 36E+00
6. 80E—01

1 . 06E+01
4 . 23E—01
2 . 12E—01

Critical Pathway
Maj or Contributors
Nuclide Percentage

11—3 3.38E—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 1.25E—03
MO—99 7.17E—04
TC—99M 1.77E—07
AG—11OM 2.13E—06
TE—129 9.29E—07
TE—127 1.44E—06
TE—129M 5.09E—04
TE—131M 7.O1E—05
TE—132 2.50E—03
1—130 2.69E—05
1—131 5.46E—02
1—132 1.08E—04
1—133 1.03E—02
1—135 5.66E—04
CS—134 5.03E+01
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE lOKof IlK
RETDAS v3.6.4 <BYR> VSSI

LIQUID RELEASE AND DOSE SUMNARY 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 % or greater to total
Nuclide Percentage

CS—136 2.12E+00
CS—137 4.72E+01
CE—144 2.86E—05
NP—239 2.31E—10

T.Spec Tot Body ADULT TBODY 1.53E-02 31-day 6.OOE-02 2.555+01
Quarter 1.505+00 1.02E+00
Annual 3.005+00 5.105—01

Critical Pathway : 1 Fresh Water Fish - Sport (FFSP
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

5—3 6.515—01
CR—Si 2.76E—07
MN—54 2.945—03
FE—SS 2.055—OS
FE—59 1.16E—04
CO—58 3.35E—03
CO—60 1.835—02
BR—83 2.485—06
RB—86 7.64E—03
SR—89 3.145—OS
ZR—95 S.18E—07
NB—95 9.245—04
MO—99 1.815—04
TC—99M 3.14E—06
RU—103 1.255—06
RU—106 9.315—OS
AG—11OM 1.855—06
TE—127 i.iiE—O6
TE—129 7.745—07
TE—129M 2.785—04
TE—131M 7.685—OS
T5—132 3.155—03
1—130 1.475—05
1—131 4.205—02
1—132 5.205—05
1—133 4.205—03
1—135 2.855—04
CS—134 5.615+01
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE JiKof IlK
RETDAS v3.6.4 <BYR> VSSI

LIQUID RELEASE AND DOSE SUMMT\RY 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 % or greater to total
Nuclide Percentage

CS—136 2.11E+00
CS—137 4.11E+01
CE—144 5.05E—06
NP—239 1.67E—10
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ATTACHMENT L

RETDAS COMPUTER PROGRAM 4OCFRI9O (UNFILTERED) ANNUAL

DOSE REPORT

BYRON STATION UNIT I AND UNIT 2



ANALYSIS NO. BYRJ6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE2Lof9L
vs SI

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMI4RY

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 4.13E—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 9.77E—03 1.22E—02 4.42E—03 1.33E—03 0.OOE+00
INFANT 1.29E—04 3.94E—04 5.16E—03 2.74E—04 2.28E—04 2.19E—04 0.OOE+00

LIVER
TBODY

ANNUAL 2017
Limit
(mrem)

4.23E—02 7.50E+00
3.06E—02 2.25E+00

TB

3 . 06E—02
1 . 76E—02
7 . 21E—03
2 . 33E—04

Max % of
Limit

5 . 65E—01
1 . 36E+00

2017 - T.Spc. Any Organ TEEN
Critical Pathway: Freshwater fish
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 3.38E—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—BC 1.27E—02
ZR—95 5.38E—07
NB—95 1.25E—03
MO—99 7.17E—04
TC—99M 1.77E—07
AG—liON 2.13E—06
TE—127 1.44E—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 5.46E—02
1—132 1.OBE—04
1—133 1.03E—02
1—135 5.66E—04
CS—134 5.03E+01
CS—136 2.12E+00

LIVER 4.23E—02 1.OOE+01 4.23E—01

=== SITE DOSE LIMIT ANALYSIS

Age Dose
Organ (mrem)Annual - Limit Group

2017 - Admin. Any Organ TEEN
2017 - Admin. Total Body ADULT

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page - 9



ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 3L of 9L
RETDAS v3.6.4 <BYR> VSSI

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

Nuclide Percentage

CS—137 4.72E+O1
CE—144 2.86E—05
NP—239 2.31E—1O

2017 - T.Spc. Total Body ADULT TBODY 3.06E-02 3.OOE+OO 1.02E+OO
Critical Pathway: Freshwater fish
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 6.51E—O1
CR—51 2.76E—07
MN—54 2.94E—03
FE—55 2.05E—05
FE—59 1.16E—04
CO—58 3.35E—03
CO—co 1.83E—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 1.81E—04
TC—99M 3.14E—06
RU—103 1.25E—06
RU—106 9.31E—05
AG—11OM 1.85E—06
TE—127 1.11E—06
TE—129 7.74E—07
TE—129M 2.78E—04
TE—131M 7.68E—05
TE—132 3.15E—03
1—130 1.47E—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+O1
CS—136 2.11E+OO
CS—137 4.11E+Ol
CE—144 5.05E—06
NP—239 1.67E—lO
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ANALYSIS NO. BYRJ6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE4Lof9L
vs s i

Report for: 2017
Unit Range - from: 1

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

To: 2

GASEOUS DOSE SUMMARY

Units 1 & 2

H-3
C-14
MN— 54
FE-S 9
CO-S 8
CO-CO
SR—B 9
SR—90
1—131
1—133
CS—134
CS— 13 7

2 . S1E—Ol
8 . OSE—Ol
7 . 90E—03
5. 29E—04
7 . 37E—03
1 . 90E—O1
8 . 89E—09
0 . OOE+OO
9 . 72E+O1
1 . 34E+OO
3 . 96E—02
1.66E—O1

2017 - T.Spc. Total Body
Receptor: S Composite Crit.
Distance: BOO (meters)
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 2.24E+O1
C—14 5.15E+O1
MN—54 3.49E—O1
FE—59 7.S1E—02
CO—58 5.02E—O1
CO—CO 7.89E+OO
SR—89 1.97E—02
SR—90 1.21E—O1
1—131 3.07E+OO
1—133 C.78E—02

Max % of
Limit

1 . 75E+02
4 . 81E+OO

1.SOE+O1 1.31E+02

== I&P DOSE LIMIT ANALYSIS ============================== ANNUAL 2017
Age Dose Limit

Annual - Limit Group Organ (mrem) (mrem)

2017 - Admin. Any Organ INFANT THYROID 1.9CE+O1 1.13E+O1
2017 - Admin. Total Body CHILD TBODY S.OSE-O1 1.05E+O1

2017 - T.Spc. Any Organ INFANT THYROID 1.9CE+O1
Receptor: S Composite Crit. Receptor - IP
Distance: 800 (meters) Compass Point: SSE
Critical Pathway: Grs/Cow/Milk
Major Contributors (0% or greater to total)
Nuclide Percentage

CHILD TBODY S.OSE-O1 1.SOE+O1 3.37E+OO
Receptor - IP

Compass Point: SSE

Date/Time: 07/28/201C 15:25 retdaslD: Retdas Page - 23



ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 5L of 9L
RETDAS v3.6.4 <BYR> VSSI

40CFR190 URANIUM FUEL CYCLE DOSE REPORT

Nuclide Percentage

CS—134 4.59E+OO
CS—137 9.47E+OO
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ANALYSIS NO. BYRI6-0J2 REVISION 0 PAGE 6L of 9L
RETDAS v3.6.4 <BYR> VSSI

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2017
Unit Range - From: 1 To: 2

=== NG DOSE LIMIT ANALYSIS =============================== ANNUAL 2017
Dose Limit Max % of

Annual - Limit (mrad) (mrad) Limit

2017 — Admin. Gamma 1.31E—01 7.50E+00 1.75E+00
2017 — Admin. Beta 1.05E—01 1.50E+01 7.02E—01

2017 — T.Spc. Gamma
Receptor: 4 Composite Crit. Receptor - NG
Distance: 800 (meters) Compass Point: SSE
Nuclide

AR-41
KR-85
XE-138
KR-B 7
KR-B5M
XE- 13 5
XE- 13 3M
KR-B B
XE-131M
XE- 13 3

2017 — T.Spc. Beta
Receptor: 4 Composite Crit. Receptor - NG
Distance: BOO (meters) Compass Point: SSE
Nuclide

AR- 41
KR-B 5
XE- 13 B
KR-B 7
KR- B SM
XE- 13 5
XE- 13 3M
KR-B B
XE-131M
XE-133

Percentage

2 . OSE+O1
1 . 06E+OO
B . 14E—O1
S. 45E—O1
S. 42E—O1
2 . 54E+OO
4 . 33E—O1
1 . 07E+O1
S . 37E—O1
6.23E+O1

1.31E—O1 1.OOE+O1 1.31E+OO

1.OSE—O1 2.OOE+O1 S.27E—O1

Percentage

2 . 21E+OO
3 . 69E+O1
1 . 29E—O1
2 . 79E—O1
2 . 66E—O1
9.9BE—O1
6.OOE—O1
6.33E—O1
1.17E+OO
S. 6BE+O1
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 7L of 9L
RETDAS v3.6.4 <BYR> VSSI

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

Units 1 & 2

Report for: 2017
Unit Range - From: 1 To: 2

== MAXIMUM DOSE ANALYSIS ================================ ANNUAL 2017

Group Organ (mrem)

Liquid Receptor
Composite Crit. Receptor - IP

(meters) Compass Point: SSE

5.16E-03 % of Total: 2.62E-02
Potable Water (PWtr)
(0% or greater to total)
Percentage

4 . 08E+00
4 . 37E—08
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
8 . 80E—07
5 . 56E—07
1 . 36E—04
3 . 12E—05
7 . 23E—04
1 . 24E—02
8 . 63E+01
2 . 18E—02
9 . 32E+00
2 . 18E—01
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00

Dose Type
Age

0
5

Dose

INFANT THYROID 1.97E+01Any Organ
Liquid Receptor:
Gaseous Receptor:
Distance: 800

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
CR-Si
MN- S 4
FE-SS
FE-S 9
CO-S 8
CO-CO
BR-B 3
RB-BC
SR—B 9
ZR—95
NB-95
MO-99
TC-99M
RU-i03
RU-lO C
AG-liON
TE-127
TE-i29
TE-12 9M
TE-131M
TE-i32
1—130
1—131
I —132
1—133
1—135
CS—134
CS—13C
CS—137
CE-i44
NP-239
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REVISION 0 PAGE 8Lof9L
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40CFR190 URANIUM FUEL CYCLE DOSE REPORT

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
C-14
MN— 54
FE- 59
CO-58
CO-60
SR—B 9
SR—90
1—131
1—133
CS—134
CS—137

1.96E+O1 % of Total: 9.97E+O1
Grs/Cow/Milk (CMILK)
(0% or greater to total)
Percentage

2 . 51E—O1
8 . 05E—O1
7 . 90E—03
5 .29E—04
7 . 37E—03
1 . 90E—O1
B . 89E—09
0 . OOE+OO
9 . 72E+O1
1 . 34E+OO
3 . 96E—02
1 . 66E—O1

Dose Type

Total Body
Liquid Receptor: 0
Gaseous Receptor: 5
Distance: 800 (meters)

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
CR-5l
MN— 54
FE- 55
FE-S 9
CO-SB
CO-CO
BR-B 3
RB-BC
SR—B 9
ZR—95
NB-95
MO-99
TC-99M
RU-103
RU-lO C
AG-liOM
TE-127

Dose
(mrem)

S . 12E—Ol

=== MAXIMUM DOSE ANALYSIS ================================ ANNUAL 2017
Age
Group Organ

CHILD TBODY
Liquid Receptor
Composite Crit. Receptor - IP

Compass Point: SSE

7.21E—03 % of Total: l.41E+OO
Fresh Water Fish - Sport (FFSP)
(0% or greater to total)
Percentage

3 . 33E+OO
1 . 31E—OC
1 . 35E—02
1.27E—04
S . 72E—04
1 . CSE—02
9 . 07E—02
1 . 4BE—OS
4 . 47E—02
2 . OBE—04
3 . 92E—OC
4 . 34E—03
1 . 31E—03
1. 79E—OS
7 . 9CE—OC
7 . 03E—04
1 . 43E—OS
C. CSE—OC
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Nuclide

TE-129
TE-12 9M
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 . 53E—06
1 . 63E—03
4 . 06E—04
1 . 56E—02
8 . 56E—05
2 . 05E—01
3 . 13E—04
2 . 61E—02
1 . 67E—03
5 . 25E+01
6 . 67E+00
3 . 71E+01
5 . 59E—05
1 . 23E—09

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
C-14
MN— 54
FE-S 9
CD-58
CO-60
SR—89
SR—90
1—131
1—133
CS—134
CS—137

5.OSE—01 % of Total: 9.87E+01
Vegetation (VEG)
(0% or greater to total)
Percentage

2 . 24E+01
5 . 15E+01
3 . 49E—01
7 . 51E—02
5 . 02E—01
7 . 89E+00
1 . 97E—02
1 . 21E—01
3 . 07E+00
6 . 78E—02
4 . 59E+00
9 . 47E+00

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page - 28
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RETDAS v3.6.4 <BYR> VSSI

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

2.31E—02 4.13E—02 8.18E—03 1.41E—02 4.69E—03 4.39E—03 0.OOE+00 3.06E—02
2.43E—02 4.23E—02 7.52E—03 1.43E—02 5.44E—03 3.14E—03 0.OOE+00 1.76E—02
3.02E—02 3.71E—02 9.77E—03 1.22E—02 4.42E—03 1.33E—03 0.OOE+00 7.21E—03
1.29E—04 3.94E—04 5.16E—03 2.74E—04 2.28E—04 2.19E—04 0.OOE+00 2.33E—04

=== SITE DOSE LIMIT ANALYSIS =========================== ANNUAL 2017

Annual - Limit

2017 - Adinin. Any Organ TEEN LIVER 4.23E-02 7.50E+00 5.65E-01
2017 - Admin. Total Body ADULT TBODY 3.06E-02 2.25E+00 1.36E+00

2017 - T.Spc. Any Organ TEEN LIVER
Critical Pathway: Freshwater fish
Major Contributors (0% or greater to total)
Nuclide Percentage

H-3
MN- 54
FE-55
FE-59
CO-58
CO-co
RB-86
ZR—95
NB-95
MO- 99
TC-99M
AG-li OM
TE-127
TE-129
TE-12 9M
TE-l3iM
TE-132
1—130
1—131
1—132
1—133
1—135
CS—134
CS—136

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 1 & 2

ADULT
TEEN
CHILD
INFANT

Age Dose
Group Organ (mrem)

Limit Max % of
(mrem) Limit

4.23E—02 1.OOE+01 4.23E—01

3 . 38E—Ol
1 . 09E—02
6 . 82E—05
2 . 23E—04
1 . 07E—03
5 . 98E—03
1 . 27E—02
5 . 38E—07
1 . 25E—03
7 . 17E—04
1 . 77E—07
2 . 13E—06
1 . 44E—06
9 . 29E—07
5 . 09E—04
7 . OlE—OS
2 . 50E—03
2 . 69E—OS
5. 46E—02
1 . 08E—04
1 . 03E—02
5 . 66E—04
5 . 03E+Ol
2 . 12E+OO

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page - 9
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

Nuclide Percentage

CS—137 4.72E+O1
CE-144
NP—239

2017 - T.Spc. Total Body
Critical Pathway: Freshwater fish
Major Contributors
Nuclide

H—3 6.51E—O1
CR—51 2.76E—07
MN—54 2.94E—03
FE—55 2.05E—05
FE—59 1.16E—04
CO—58 3.35E—03
CO—60 1.83E—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 1.81E—04
TC—99M 3.14E—06
RU—103 l.25E—06
RU—106 9.31E—05
AG—liON l.85E—06
TE—127 l.11E—06
TE—129 7.74E—07
TE—129M 2.78E—04
TE—131M 7.68E—05
TE—132 3.15E—03
1—130 1.47E—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+Ol
CS—136 2.11E+OO
CS—137 4.11E+O1
CE—144 5.05E—06
NP—239 1.67E—1O

2 .86E—05
2 . 31E—1O

ADULT TBODY

(0% or greater to total)
Percentage

3.06E—02 3.OOE+OO l.02E+OO

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page - 10
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2017
Unit Range - From: 1 To: 2

=== I&P DOSE LIMIT ANALYSIS
Age Dose

Annual - Limit Group Organ (mrem)

2017 - T.Spc. Any Organ
Receptor: 5 Composite Crit.
Distance: 800 (meters)
Critical Pathway: Grs/Cow/Milk
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 3.71E—01
C—14 1.19E+00
MN—54 1.17E—02
FE—59 7.83E—04
CO—58 1.09E—02
CO—CO 2.81E—O1
SR—89 1.32E—08
SR—90 O.OOE+OO
1—131 9.66E+O1
1—133 1.26E+OO
CS—134 5.86E—02
CS—137 2.46E—O1

2017 - T.Spc. Total Body
Receptor: 5 Composite Crit.
Distance: 800 (meters)
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 2.26E+O1
C—l4 5.20E+O1
MN—54 3.52E—O1
FE—59 7.58E—02
CO—58 5.07E—O1
CO—CO 7.98E+OO
SR—89 1.99E—02
SR—90 1.22E—O1
1—131 2.08E+OO
1—133 4.3CE—02

2017 - Admin. Any Organ
2017 - Adinin. Total Body

ANNUAL 2017
Limit
(mrem)

Max % of
Limit

INFANT THYROID 1.33E+Ol 1.13E+O1 1.18E+02
CHILD TBODY 5.OOE-Ol 1.05E+O1 4.7CE+OO

INFANT THYROID
Receptor - IP

Compass Point: SSE

1.33E+O1 1.50E+O1 8.85E+Ol

5.OOE—O1 1.50E+O1 3.33E+OOCHILD
Receptor -

Compass

TBODY
IP
Point: SSE

Date/Time: 08/11/201C 09:04 retdaslD: Retdas Page — 23
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40CFR190 URANIUM FUEL CYCLE DOSE REPORT

Nuclide Percentage

CS—134 4.64E+OO
CS—137 9.56E+OO

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page - 24
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMI4ARY

Units 1 & 2

Report for: 2017
Unit Range - From: 1 To: 2

=== NG DOSE LIMIT ANALYSIS ============================== ANNUAL 2017
Dose Limit

Annual - Limit (mrad) (mrad)

2017 - Admin. Gamma
2017 - Admin. Beta

2017 - T.Spc. Gamma
Receptor: 4 Composite Crit. Receptor — NG
Distance: 800 (meters) Compass Point: SSE
Nuclide Percentage

AR—41 2.05E+01
KR—85 1.06E+00
XE—138 8.14E—01
KR—87 5.45E—01
KR—85M 5.42E—01
XE—135 2.54E+00
XE—133M 4.33E—01
KR—88 1.07E+01
XE—131M 5.37E—01
XE—133 6.23E+01

2017 - T.Spc. Beta
Receptor: 4 Composite Crit. Receptor - NG
Distance: 800 (meters) Compass Point: SSE
Nuclide

AR-41
KR- 85
XE-138
KR-87
KR- 8 SM
XE-135
XE-133M
KR-88
XE- 13 1M
XE-133

Max % of
Limit

1 . 75E+00
7 . 02E—01

1.31E—01 7.50E+00
1.OSE—01 1.50E+01

1.31E—01 1.OOE+01 1.31E+00

1.OSE—01 2.OOE+01 S.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+00
S . 68E+01

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page - 25



ANALYSIS NO. BYR16-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE7Mof9M
vs s i

Report for: 2017
Unit Range - From: 1

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

To: 2

Units 1 & 2

=== MAXIMUM DOSE ANALYSIS =============================== ANNUAL 2017

Dose Type
Age Dose
Group Organ (mrem)

Any Organ INFANT THYROID
Liquid Receptor: 0 Liquid Receptor
Gaseous Receptor: 5 Composite Crit. Receptor - lB
Distance: 800 (meters) Compass Point: SSE

1 . 33E+01

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
CR-51
MN— 54
FE- 55
FE-S 9
CO-S 8
CO-60
BR-83
RB-8 6
SR—89
ZR—95
NB-95
MO-99
TC-99M
RU-103
RU-lO 6
AG-11OM
TE-127
TE-129
TE-12 9M
TE-131M
TE-132
1—130
1—131
1—132
1—133
1—135
CS—134
CS—136
CS—137
CE-144
NP-239

5.16E—03 % of Total: 3.88E—02
Potable Water (PWtr)
(0% or greater to total)
Percentage

4 . 08E+00
4 . 37E—08
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
8 . 80E—07
5 . 56E—07
1 . 36E—04
3 . 12E—05
7 . 23E—04
1 .24E—02
8 . 63E+01
2 . 18E—02
9 . 32E+00
2 . 18E—01
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page - 26
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40CFR190 URANIUM FUEL CYCLE DOSE REPORT

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
C-14
MN— 54
FE-59
CO-58
CO-60
SR—89
SR—90
1—131
1—133
CS— 13 4
CS—137

1.33E+O1 % of Total: 9.98E+O1
Grs/Cow/Milk (CYILK)
(0% or greater to total)
Percentage

3 . 71E—O1
1 . 19E+OO
1 . 17E—02
7 . 83E—04
1 . 09E—02
2 . 81E—O1
1 . 32E—08
0 . OOE+OO
9 . 66E+O1
1.26E+OO
5. 86E—02
2 . 46E—O1

=== MAXIMUM DOSE ANALYSIS =============================== ANNUAL 2017

Total Body
Liquid Receptor: 0
Gaseous Receptor: 5
Distance: 800 (meters)

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
CR-Si
MN— S 4
FE- S S
FE-S 9
CO-S 8
CO-CO
BR-83
RB- 86
SR—89
ZR—95
NB-95
MO-99
TC-99M
RU-103
RU-106
AG-11OM
TE-127

Dose
Organ (mrem)

Age
Dose Type Group

S . 07E—OiCHILD TBODY
Liquid Receptor
Composite Crit. Receptor - IP

Compass Point: SSE

7.21E—03 % of Total: l.42E+OO
Fresh Water Fish — Sport (FFSP)
(0% or greater to total)
Percentage

3 . 33E+OO
1 . 3iE—06
1 . 35E—02
1 . 27E—04
S . 72E—04
1 . 65E—02
9 . 07E—02
1 . 48E—OS
4 . 47E—02
2 . 08E—04
3 . 92E—06
4 . 34E—03
1 . 31E—03
1 .79E—OS
7 . 96E—06
7 . 03E—04
1 . 43E—OS
6.65E—06

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page - 27
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Nuclide

TE-129
TE-12 9M
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 . 53E—06
1 . 63E—03
4 . 06E—04
1 . 56E—02
8 . 56E—05
2 . 05E—01
3 . 13E—04
2 . 61E—02
1 . 67E—03
5.25E+01
6 . 67E+00
3 . 71E+01
5 . 59E—05
1 . 23E—09

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
C-14
MN— 54
FE-S 9
CO-58
CO-CO
SR—89
SR—90
1—131
1—133
CS—134
CS—137

5.OOE-O1 % of Total: 9.86E+O1
Vegetation (VEG)
(0% or greater to total)
Percentage

2 .26E+O1
S .20E+O1
3 . 52E—O1
7 . 58E—02
S . 07E—O1
7 . 98E+OO
1 . 99E—02
1.22E—O1
2 . 08E+OO
4 . 36E—02
4 . 64E+OO
9 . SCE+OO

4OCFR19O UPANIUM FUEL CYCLE DOSE REPORT

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page - 28
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tWBY4 70401
Revision 12

Page 33 of I 88

TaLe 1 -1
Requlatory Dose Limit Matrix

REGULATION
j

DOSE TYPE
I

DOSE LIMIT(s)__f Section
Airborne Releases: (quarterly) (annual)
IOGFRSO App. 1r bose to Air dueto Ndbiiäi 5 mrad I 0 rnr&d

9,“,“cj9!!!
nudides(pe or pft . .... . . ..

Beta Dose to Air Due to Noble Gas 10 mrad 20 mmd 31 1 .g
.9adton,c,.!1es (Rr ra,,

qo
,

Organ Dose Due to Specified Non-Noble 7.5 mrem 15 mrem 311 h
GasRadionucI!ds(per .-—

Total Body and J Total Body 2.5 mrem 5 mrem N/A
Skin Dose (if air
dose is exceeded) Skin 7.5 mrem 15 mrem N/A

Technical Specifications Total Body Dose Rate Due to Noble Gas 500 mrem/yr 311Sf
Radionudildes (instantaneous limit, per

Skin Dose Rate Due to Noble Gas 3,000 mrem/yr 3.1 1 S
Radionuclides (instantaneous limit, per

tt,,,,‘, “‘,““)“,)“‘, ‘‘‘ - ..‘ —-- -

Organ Dose Rate Due to Specified Non I ,500 mrern/yr 3115
Noble Gas Radionuolides (Instantaneous

— !!&v) .. ....

Liquid Releases: quafteriy) (annueI
IOCFR5O App% i Whole (Total) Body Dose 1$ miii[ iim 31 1 d

?????????! ))???!!!!)!! )}(!(!I !!)! . .

—.‘$---- —- - -.—

Ojgan Dose (ppr actcr yn
, .

jrem LiQrntem
Technical Specifications The concentration of radioactivity in liquid Ten times the values

effluents released to unrestricted areas listed in IOCFR%O 3I I .c
Appendix B; Table 2
Oolumn 2, and noteS
below for Noble Gases

Total Doses 1: ODCM
PART 2

IiäAiô 13O1jajfl Pc!q4 ZZiqprnjjiZ 5 5
IOCFR%01301 (d)

.

And4OCFRI9O jyDoe .

..........,
5.5

— . -- ---— 2thcLQ!aPP1 .,‘. . !! .!. .. ..—

25 L
Other Limits ¶
4OCFRI4I Total Body Dose Due to Drinking Water 4 rnremfyr 34

From Public Water Systems
—.—-.-—- .

Organ Dose Due to Drinking Water From 4 mrem/yr 3A
———--- ft9j”)”

WaterSyseme —---‘““
“,)..‘.)),)?‘,)‘)),,)[

I
These doses are calculated considering all sources of radiation and radioactivity in effluents.

2 These limits are not directly applicable to nuclear power stations. They are applicable to the owners or
operators of public water systems. However, the Byron RECS requires assessment of compliance with these
limits.

3 Notethat IOCFR5O provides design objectives, not limits.
4

Compliance with IOCFR2O.1301(a)(1) is demonstrated by compliance with 4OCFRI9O. Note that it may be
necessary to address dose from onsite activity by members of the public as well.

5 Kr45m, Kr-SB, Kr-87, Kr-88, Ar-41, Xe-131 m, Xe133m, Xe133, Xal3Sm and Xe-135 allowable
concentration is 2E-4 pCi/mI computed from Equation I 7 of ICRP Publication 2 adjusted for infinite cloud
submersion in water, and R = 0.01 rem/wk, p10 = I .0 g/cm3, and P/P = I .0.
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BYRON NUCLEAR POWER STATION
UNIT 1/2 DOCKET NUMBER STN-50-4541455

RADIOACTIVE EFFLUENT RELEASE REPORT
January 2015 - December 2015

Supplemental Information

I . Regulatory Limits

a. Fission and activation products:

Tech Spec V’friole Body = 500 mrem/year
Skin = 3000 mrem/year

IOCFR5O 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:

TechSpecOrgan = 1500 mrem/year
1OCFR5O Organ 7.5 mrem/quarter; 15 mrem/year

d. Liquid Effluents:

IOCFR5O 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 2
b. Iodine: IOCFR2O 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 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
activity 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 and
analyzed weekly. Tritium and noble gas analysis for the plant vent stacks are obtained and
analyzed weekly.

Page 2 of 79
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C. Liquid effluents: Isotopic analysis is performed on each batch liquid 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/mI unless otherwise noted. All LLD values and the associated LLD requirements
are listed in Attachment A.

5. Batch Releases:

a. Liquid:

1 . Number of batch releases = 79
2. Total time period for batch releases = 1 7,902 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 flowing

stream = 168 m3/sec, based on information from the U.S. Geological Survey Byron
Gauging Station.

b. Gaseous:

I . 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 in
February 2015. The revision included updating the reference for a revised dose analysis report
regarding the Independent Spent Fuel Storage Installation (ISFSI), adding a note specifying that
dosimeters are present at each air sampling location, improvements to dosimeter maps, location
changes 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 were
sampled in total. Groundwater samples were obtained in March, May, August, and November 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 May. None of the May 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 (493 pCi/L in March, 723 pCi/L in May, 417

Page 3 of 79
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A total of 8.05E-i-01 curies of tritium were released with a maximum average quarterly release rate of
3.99E+00 pCi/sec.

Gross alpha-emitting radionuclides were below detectable limits.

Liquids Released to Rock River

Atotal of2.86E+J0 liters of radioactive liquid wastes containing 8.48E-03 curies offission and
activation products were discharged with a maximum quarterly average concentration of 4.71 E-10
pCi/mi.

A total of 3.32E+03 curies of tritium were discharged with a maximum quarterly average concentration
of I .56E-04 uCi/ml.

A total of 5.08E-04 curies of dissolved and entrained gases were discharged with a maximum quarterly
average 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 measured
release rates, isotopic composition of the noble gases, and average meteorological data. The
maximum gamma air dose was 1 .76E-02 mrad based on measured effluents and average
meteorological data, and 3.19E-03 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-infinite” 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/cm2 and an occupancy factor of I .0 is used. The maximum skin dose was 2.84E-04 mrem
based on measured effluents and average meteorological data, and 2.97E-03 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 8.55E-04 mrad, and 6.29E-04 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. 1-13 1
released during routine operation of the station may be made available to man resulting in dose to the
thyroid. C-14 is also included in this category. C-14 exhibits a capacity to concentrate in bone. C-14 is
released in gaseous form and is absorbed into vegetation through photosynthesis. The principal
pathways of interest for C-14 are the consumption of vegetation by humans and milk from which
animals have ingested C-14 through the consumption of vegetation. Wth the requirement to begin
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reporting C-14 dose in 201 1 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 C-14) to any organ was 7.22E-0J 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 dose
from radioactive iodine and particulate (including 0-14) to the whole body was I .49E-01 mrem (child)
based on measured effluents and average meteorological data, and I .46E-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 7.22E-0J mrem (child/bone) based
on measured effluents and average meteorological data, and 6.95E-0J mrem (child/bone) based on
measured effluents and concurrent meteorological data. The maximum total dose from gaseous
releases to the whole body was I .49E-01 mrem (child) based on measured effluents and average
meteorological data, and I .46E-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 currently no
communities within 10 km downstream ofthe 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 I .58E-01 mrem (adult/gilli). The maximum
dose 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-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 I .5 mrem to the whole body or 5 mrem to any organ during any calendar
quarter and 3 mrem to the whole body or JO 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 JO mrad for beta radiation during any calendar quarter
and 10 mrad for gamma radiation or 20 mrad for beta radiation during a calendar year.
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. The limits on dose to a member of the public due to radioactive iodine & particulate with half-lives

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 I OCFR2O limit on Total Effective Dose Equivalent to individual members of the public is I 00
mrem.

The 4OCFRI9O limits on individual members ofthe 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
between the 250’ and 30’ levels. Data recovery for all measurements on the meteorological tower was
99.7% during 2015.
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SOLID RADIOACTIVE WASTE FOR BURIAL 1ST QUARTER 2015

No Shipments in 1st Quaer 2015

SOLID RADIOACTIVE WASTE FOR BURIAL 2ND QUARTER 2015

DATE DISPOSITION OF MATERIAL VOLUME CURIES*
MODE OF

Shipment# (DESCRIPTION, CLASS, TYPE DESTINATION (m3) PER PERTRANSPORT!Description AND SOLIDIFYING AGENT) SHIPMENT SHIPMENTCARRI ER

4/10/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Bear CreekRWS 15-003 SPECIFIC ACTIVITY (LSA-II), 7, 20’ METAL Hiftman Transport 6.44E+OJ 4.16E-02Oak Ridge, TNDAW BOX(2), CLASS A, NONE EXCLUSIVE-USE

4/28/15 HighwayUN3321 , RADIOACTIVE MATERIAL, LOW Energy SolutionsRWS 15-001 Hiftman Transport 4.81E+OO 3.5JE+OOSPECIFIC ACTIVITY (LSA-II), 7, FISSILE Clive, UTBead Resin EXCLUSIVE-USE
EXCEPTED, CASK(J), CLASSA, NONE

5/19/15
HighwayRWS 15-002 UN3321, RADIOACTIVE MATERIAL, LOW Hittman Transport Energy SolutionsBead SPECIFIC ACTIVITY (LSA-II), 7, FISSILE

EXCLUSIVE-USE Clive, UT
4.39E+OO 7.57E+OO

Resin/Charcoal EXCEPTED, CASK(1), CLASS A, NONE

Number ofQuarterly Totals 3 7.36E+Of 1.11 E+O1
Shipments:

* Calculated using measured ratios
CUBIC M CURIES
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SOLID RADIOACTIVE WASTE FOR BURIAL 3RD QUARTER 2015

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

7/7/1 5 UN3321 , RADIOACTIVE MATERIAL, LOW Highway
Bear CreekRWS 15-004 SPECIFIC ACTIVITY (LSA-II), 7, 20’ METAL Hittman Transport 6.44E+O1 8.33E-03Oak Ridge, TNDAW BOX(2), CLASS A, NONE EXCLUSIVE-USE

8/3/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway
RWS 15-005 SPECIFIC ACTIVITY (LSA-II), 7, CASK(1), Hittman Transport

Energy Solutions
4.39E+OO 7.08E+OOClive, UTBead Resin CLASS A, NONE EXCLUSIVE-USE

8/5/15 UN332J , RADIOACTIVE MATERIAL, LOW Highway
RWS 15-006 SPECIFIC ACTIVITY (LSA-II), 7, CASK(1), Hittman Transport Energy Solutions

4.39E+OO 3.25E+OO
Clive, UTBead Resin CLASS A, NONE EXCLUSIVE-USE

UN297 0, RADIOACTIVE MATERIAL, EXCEPTED
PACKAGE-LIMITED QUANTITY OF MATERIAL,

9/2/15 7, 20’ METAL BOX(2), CLASS A, NONE Highway
Bear CreekRWS 15-007 Hiftman Transport 3.94E+O1 3.26E-02Oak Ridge, TNSludge/DAW UN3321 , RADIOACTIVE MATERIAL, LOW EXCLUSIVE-USE

SPECIFIC ACTIVITY (LSA-II), 7, 20’ METAL
BOX(J), CLASS A, NONE

9/3/1 5 UN29J 0, RADIOACTIVE MATERIAL, EXCEPTED Highway
Gallaher RoadRWS 75-008 PACKAGE-LIMITED QUANTITY OF MATERIAL, Hiftman Transport J.6JE+O1 3.83E-02Kingston, TNSludge 7, 20’ METAL BOX(6), CLASS A, NONE

9/21/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway Bear CreekRWS 15-009 SPECIFIC ACTIVITY (LSA-Il), 7, 20’ METAL Hiffman Transport 6.44E+O1 7.67E-02Oak Ridge, TNDAW BOX(2), CLASS A, NONE EXCLUSIVE-USE

9/25/15 UN3321 , RADIOACTIVE MATERIAL, LOW Highway Bear CreekRWS 15-010 SPECIFIC ACTIVITY (LSA-II), 7, 20’ METAL Hiffman Transport 3.13E+O1 426E-02Oak Ridge, TNDAW BOX(1), CLASS A, NONE EXCLUSIVE-USE

9/25/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway Bear CreekRWS 15-011 SPECIFIC ACTIVITY (LSA-Il), 7, 20’ METAL Hiftman Transport J.JOE+OJ 1.17E-02Oak Ridge, TNOil BOX(J), CLASS A, NONE EXCLUSIVE-USE

9/25/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway Bear CreekRWS 15-012 SPECIFICACTIVITY (LSA-ll), 7, 20’ METAL Hiftman Transport 6.26E+OJ J.95E-OJOak Ridge, TNDAW BOX(2), CLASS A, NONE EXCLUSIVE-USE

Number ofQuarterly Totals 9
Shipments: 2.98E+02 f.07E+O1

* Calculated using measured ratios

CUBICM CURIES
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SOLID RADIOACTIVE WASTE FOR BURIAL 4TH QUARTER 2015

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

10/1/75 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Bear CreekRWS 15-013 SPECIFIC ACTIVITY (LSA-II), 7, 20’ METAL Hiftman Transport 6A4E+OJ 2.84E-OJOak Ridge, TNDAW BOX(2), CLASS A, NONE EXCLUSIVE-USE

10/13/15
UN3321 , RADIOACTIVE MATERIAL, LOW HighwayRWS 15-014

Bead SPECIFIC ACTIVITY (LSA-II), 7, CASK(1), Hiftman Transport Energy Solutions
4.53E+00 6.37E+00Clive, UTCLASS A, NONE EXCLUSIVE-USEResin/Charcoal

Number ofQuarterly Totals
Shipments:

2 6.89E+O1 6.65E+OO

* 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, Evap Bottoms
2015

Volume (m3) 2.25E+01
Class A

Nuclide % Abund Curies uCi/mI
H-3 41.60 1.16E+01 5.16E-0J
Be-7 003 7.35E-03 3.27E-04
C-14 0.81 2.26E-01 1.OOE-02
Cr-SI 0.10 282E-02 I.25E-03
Mn-54 1.05 2.92E-0I 1.30E-02
Fe-55 3.66 l02E÷00 4.53E-02
Fe-59 0.01 2.79E-03 l.24E-04
Co-Sf 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-0J
Ni-59 0.05 l.37E-02 6.09E-04
Ni-63 2240 622E÷00 276E-01
Zn-65 0.24 6.65E-02 2.96E-03
Sr-90 0.00 8. 10E-06 3.60E-07
Zr-95 0.01 3. 13E-03 I .39E-04
Nb-95 0.28 f.92E-02 3.52E-03
Mo-99 0.00 7.31 E-04 3.25E-05
Ic-99 0.04 1 .09E-02 4.84E-04
Ru-103 0.00 5.27E-05 2.34E-06
Ag-I lOm 0.00 975E-05 4.33E-06
Sn-I13 0.01 2.62E-03 I.16E-04
Sb-124 0.00 I.19E-03 5.29E-05
Sb-125 6.39 l.78E+00 7.9IE-02
Te-125m 0.07 l.83E-02 8.13E-04
Ie-132 0.00 3.20E-0S I.42E-06
-129 001 l.49E-03 6.62E-05
1-131 0.01 l.58E-03 7.02E-0S
Cs-134 0.01 2.06E-03 9.16E-05
Cs-137 0.55 I.52E-01 6.76E-03
Ce-I44 0.05 I .44E-02 6.40E-04

Dry Actk Waste
2015

Volume (m3) 4.07E+02
Class A

Nuclide % Abund Curies uCi/mI
H-3 I 1 . I 1 8.OOE-02 I .97E-04
C-14 0.03 2.I4E-04 S.26E-07
Cr-SI 0.19 1 .36E-03 3.34E-06
Mn-54 0.85 6.1 IE-03 I.SOE-05
Fe-SS 48.44 349E-0l 8.57E-04
Fe-59 0.01 4.24E-0S 1 .04E-07
Co-57 0.07 S.OSE-04 1 .24E-06
Co-58 2.80 2.02E-02 4.96E-05
Co-60 17.42 l.25E-01 3.07E-04
Ni-59 0.02 I.61E-04 3.96E-07
Ni-63 15.75 I.13E-01 2.78E-04
Zn-65 0.03 2.38E-04 S.85E-07
Zr-95 0.81 S.82E-03 I .43E-05
Nb-95 1.13 8.I6E-03 2.00E-0
Tc-99 0.09 6.42E-04 I.58E-06
Ag-lIOm 0.01 5.1 IE-OS l.26E-07
Sn-113 0.02 l.47E-04 361E-07
Sb-125 1.17 8.40E-03 2.06E-05
-129 0.00 2.23E-0S S.48E-08
Cs-137 0.04 2.85E-04 7.OOE-07
Ce-144 0.01 637E-0S I.57E-07

Other Waste (Oil)
2015

Volume (m3) 1.IOE+0I
Class A

Nuclide % Abund Cuñes uCi/mi
H-3 0.20 2.3IE-05 2.1OE-06
C-14 0.03 4.07E-06 3.ZOE-0f
Mn-54 0.88 I.03E-04 936E-06
Fe-SS 56.59 6.65E-03 6.OSE-04
Co-Sf 0.08 9.61E-06 8.74E-0f
Co-58 3.03 3.S6E-04 3.24E-0S
Co-SO 19.01 2.23E-03 2.03E-04
Ni-63 17.22 2.02E-03 l.84E-04
Zr-95 0.58 6.85E-05 6.23E-06
Nb-95 0.93 1 JOE-04 I .OOE-05
Tc-99 0.10 l.16E-05 l.OSE-06
Sb-125 1.28 l.SIE-04 I.37E-0S
1-129 0.00 3.29E-07 2.99E-08
Cs-137 0.04 5.13E-06 4.66E-07
Ce-144 0.01 9.91E-0f 9.01 E-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 ofAll_Categories
2015

Volume (m3) 4.41E+02
Class A

Nuclide % Abund Curies uCi/mI
H-3 4081 1.16E+01 2.63E-02
Be-7 0.03 7.35E-03 1.67E-05
C-14 0.79 2.27E-01 5.15E-04
Cr-SI 010 2.95E-02 6.69E-0S
Mn-54 104 2.98E-0I 6.76E-04
Fe-55 4.81 J37E+00 3.IJE-03
Fe-59 0.01 2.83E-03 6.42E-06
Co-57 027 7.59E-02 l.72E-04
Co-58 12.48 3.56E+00 807E-03
Co-60 9.83 2.80E+00 6.35E-03
Ni-59 0.05 I.39E-02 3.ISE-05
Ni-63 22.23 6.34E+00 l.44E-02
Zn-65 023 6.67E-02 1.51E-04
Sr-90 0.00 8.1OE-06 l.84E-08
Zr-95 0.03 902E-03 2.OSE-05
Nb-95 0.31 875E-02 I.98E-04
Mo-99 0.00 7.31E-04 1.66E-06
Tc-99 004 I.15E-02 2.61E-05
Ru-103 0.00 S.27E-05 I20E-07
Ag-ibm 0.00 l.49E-04 3.38E-07
Sn-113 0.01 2.77E-03 6.28E-06
Sb-124 0.00 1.19E-03 270E-06
Sb-125 6.25 I78E+00 4.04E-03
Te-125m 0.06 1.83E-02 4.1SE-05
Te-132 0.00 3.20E-05 7.26E-08
-129 0.01 1.SIE-03 3.42E-06
-131 0.01 l.58E-03 3.58E-06
Cs-134 0.01 2.06E-03 4.67E-06
Cs-137 053 1.52E-01 345E-04
Ce-144 0.05 1.44E-02 3.27E-0S
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Process Control Program (PCP) for Radioactive Wastes

RW-AA- 1 00, Process Control Program (PCP) for Radioactive Waste, Revision 1 1 , 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 LLRWwith 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 I or
Table 2 of IOCFR61 .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 I OCFR 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 IOCFR6I. The use of HIC’s is an alternative to solidification or
encapsulation in a steel container to meet burial stability. HIC’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, andlor 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 IOCFR6I 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. 1 1 . Mixable Waste: Waste that is amenable to physical mixing to create relatively
uniform radionuclide concentrations.

2. 1 2. Nuclides of Concern: A nuclide in the waste in concentrations greater than 1 % of

Page 13 of 79



ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 150 of 800
the concentration of that nuclide listed in Table I of IOCFR61 .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 I 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
I OCFR6I 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 I micro curie/cc. Waste solidified
in a HIC is approved by the commission meeting the IOCFR6I stabilization criteria,
including I % 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 (IOCFR6I 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 IOCFR61
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. 1 7. 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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4.2.13. Concentration averaging may be PERFORMED to combine LLRW having different concentrations of
radionuclides 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 I I .4, Solid Waste Management System
6.3.2. Byron UFSAR Section 1 1 .4, Solid Waste Management System
6.3.3. Calvert Cliffs UFSAR Section 1 I 1 .2.3 Solid Waste Processing System
6.3.4. Clinton USAR Table I I .4, Solid Waste Management System
6.35. Dresden UFSAR Section 1 1 .4, Waste Management System
6.3.6. Ft. Calhoun USAR Section 1 1-03, Radiological Effluent Requirements
6.3.7. Ginna UFSAR Section 1 I .4, Solid Waste Management System
6.3.8. LaSalle UFSAR Section 1 1 4.2.7 Storage areas, Table 12.3.6- IRSF Storage Area
6.3.9. Limerick UFSAR Sectioni 1 .4, Solid Waste Management
6.3.10. Nine Mile Point Unit I UFSAR Section 2.3 Solid Waste System
6.3.1 I . Nine Mile Point Unit 2 UFSAR Section II .4, Solid Waste Management System
6.3.12. Oyster Creek UFSAR Section 1 I .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 I I .2, Radioactive Waste Disposal Systems Summary

6.4. Writers’ References:
— Amendment No. 202 to Facility Operating License No. NPF-l I and
Amendment No. 189 to Facility Operating License (FOL) No. NPF-18 for the
LaSalle County Station (LSCS), Units I and 2
— Code of Federal Regulations: I 0 CFR Part 20, Part 61 , Part 71 , 49 CFR
Parts 171-I 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 I .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-1 70-2000, Annual Radioactive Effluent Release Report
— LS-AA-106, Plant Operations Review Committee
— Quality Assurance Program (QATR)
— RM-AA-101, Records Management Program
— RM-AA-1 02-1006, Processing Vendor Documents
— RP-AA-600 Series, Radioactive Material/Waste Shipments
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Error Analysis

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.

I . 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=NIA
Stdcse/Smplcse=5%
qme=2.22%

Total error = 6.4%

3. Waste Resin

Qme= 10. 0%
RM=N/A
ECe=5%
Stdcse/Smplcse=5%
qme=1.0%
Total error = 12.3%

4. DAW, Mechanical Filters, and Contaminated Metal

Qme=10.0%
RM=N/A
ECeN/A
Stdcse/Smplcse=5%
qme=N/A

Instrument calibration error = 10%
Totalerror= 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 Information

A. As required by Technical Specification 5.6.2, meteorological and environmental impact information is
reported in the 2015 Annual Radiological Environmental Operating 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 5.5.12.

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 201 1 . In 2012, eight (8) additional casks
were placed on the pad for a total offourteen (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 oftwenty (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-12, 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 I 0 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
3.1 1 .b. On 4/3/15 01 :53, OW)(001 , Liquid Radwaste Release High Flow Loop, entered OBOL I I .a due
to calibration procedure OBISR 1 1 .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 ableto 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 offsite doses resulting from Byron

airborne releases in 2015 based on concurrent meteorological data:

Unit 1:

Sector Affected

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

Unit I Compliance Status

10 CFR 50 Appendix I Yearly Objective % ofAppendix I

Dose

gamma air
beta air (2)

whole body (3)

skin (4)

organ (5) (child-bone)

Unit 2 Compliance Status

Sector
Affected

10 CFR 50 Appendix I Yearly Objective % ofAppendix I

Maximum ValueDose

gamma air
beta air (2)

whole body (3)

skin (4)

organ (5) (child-bone)

3.19 x103
6.24 x104
7.02 x102
2.97 x103
3.34 x101

mrad
mrad
mrem
mrem
mrem

gamma air 10.0 mrad 0.03
betaair 20.0 mrad 0.00
whole body 5.0 mrem I .40
skin 15.0 mrem 0.02
organ 15.0 mrem 2.23

Unit 2:

Maximum Value

2.71 x106
4.94 x106
7.54 x102
3.78 x106
3.61 x101

mrad
mrad
mrem
mrem
mrem

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

gamma air 10.0 mrad 0.00
betaair 20.0 mrad 0.00
wholebody 5.0 mrem 1.51
skin 15.0 mrem 0.00
organ 15.0 mrem 2.41

(1) Gamma Air Dose - GASPAR II, NUREG-0597
(2) Beta Air Dose - GASPAR II, NUREG-0597
(3) Wiole Body Dose - GASPAR II, NUREG-0597
(4) Skin Dose - GASPAR II, NUREG-0597
(5) Inhalation and Food Pathways Dose - GASPAR II, NUREG-0597

Data recovery: 99.7%
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Attachment A, 2015 Radioacti’e Effluent Release Report
2015 Lover Limits of Detection (LLD’s)

Gaseous Required Liquid Required
Nuclide LLD (uCilcc) Gaseous LLD (uCilcc) Nuclide LLD (uCi!mI) Liquid LLD (uCilcc)

H3 4.52E-08 1.OOE-07 H3 1.81E-06 1.OOE-05
Ar41 5.72E-07 Na24 3.27E-08
Cr51 2.99E-12 Cr51 2.65E-07

Mn54 5.86E-13 1.OOE-11 Mn54 4.29E-08 5.OOE-07
Co58 7.39E-13 lODE-li Fe55 7.13E-07 1.OOE-06
Fe59 1.66E-12 1.OOE-11 Co57 2.68E-08
Co60 1.19E-12 1.OOE-11 Co58 3.68E-08 5.OOE-07
Ni63 5.39E-15 Fe59 9.29E-08 5OOE-07
Zn65 1.36E-12 1.OOE-11 CO6O 6.94E-08 5.OOE-07
Er82 6.63E-13 Ni63 4.24E-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 1.83E-14 1.OOE-11 Kr87 7.50E-08 1.OOE-05
Sr-90 2.28E-15 1.OOE-11 Kr88 9.12E-08 1.OOE-05
Mo99 2.41E-13 1.OOE-11 Sr89 3.40E-08 5.OOE-08
1131 7.17E-13 1.OOE-12 Sr90 8.59E-09 5.OOE-08

Xel3lm 8.1OE-06 Sr92 7.57E-08
133 9.87E-13 1.OOE-1O Nb95 4.20E-08

Xe133 3.33E-07 1.OOE-04 Zr95 8.31E-08
Xe133m 1.91E-06 1.OOE-04 Mo99 2.25E-08 5.OOE-07
Cs134 6.61E-13 1.OOE-11 AgliOm 5.JOE-08

135 4.65E-12 Sb122 6.16E-08
Xe135 1.91E-07 1.OOE-04 Te123m 252E-08
Cs137 553E-13 1.OOE-11 Sb124 8.48E-08
)(e138 8.70E-07 1.OOE-04 Sb125 1.12E-07
Ba140 1.75E-12 Te125m 7.26E-06
La140 7.83E-13 Sb126 4.23E-08

Ce141 4.40E-13 lODE-il Xel3lm 1.03E-06 1.OOE-05
Ce144 1.86E-12 1.OOE-11 131 3.18E-08 1.OOE-06

Gross Alpha 2.84E-15 1.OOE-11 1132 4.62E-08
Tel 32 231 E-08

133 3.75E-08
Xe133 6.42E-08 1.OOE-05

Xe133m 2.44E-07 1.OOE-05
Cs134 5.23E-08 5.OOE-07
)(e135 3.07E-08 1.OOE-05
Cs137 4.84E-08 5.OOE-07
Xe138 2.12E-07 1.OOE-05
Ba140 1.33E-07
La140 4.03E-08
Ce141 4.07E-08 5.OOE-07
Ce144 1.72E-07 5.OOE-06

Gross Alpha 6.40E-08 1.OOE-07
Gross Beta 1.72E-07
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EFFLUENT AND WASTE DISPOSAL REPORT

SUPPLEMENTAL INFORMATION
GASEOUS EFFLUENTS - BATCH MODE

Unit 1

REPORT FOR 2015

Number of releases

Total release time

Maximum release time

Average release time

Minimum release time

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

Number of releases

Units QTR 1

50

minutes 2.61E+03

minutes 2.17E+02

minutes 5.23E+01

minutes 5.OOE+00

QTR 2

55

3 . 59E+03

5 . 25E+02

6 . 53E+Ol

2 . 50E+01

QTR 3

57

1 . 58E+04

4 . 92E+03

2 . 78E+02

3 . 80E+Ol

Units QTR 1 QTR 2 QTR 3

37 41 40

minutes l.45E+03 1.66E+03 1.77E+03

minutes 6.20E+01 5.80E+01 7.50E+01

minutes 3.92E+01 4.04E+01 4.41E+Ol

minutes 1.OOE+01 1.40E+01 1.50E+01

EFFLUENT AND WASTE DISPOSAL REPORT
SUPPLEMENTAL INFORMATION

LIQUID EFFLUENTS - BATCH MODE
Unit 1 & Unit 2

QTR 4

56

6 . 43E+03

1 . 09E+03

1 . 15E+02

3 . 50E+01

QTR 4

34

1 . 90E+03

8 . 40E+01

5 . 59E+01

3 . lOE+01

QTR 4

22

5 .26E+03

4 .29E+02

2 . 39E+02

7 . 60E+0l

0 . OOE+00

YEAR

218

2 . 85E+04

4 . 92E+03

1 . 31E+02

5 . OOE+00

YEAR

152

6 . 77E+03

8 . 40E+0l

4 . 46E+0l

1 . OOE+0l

YEAR

79

1 . 79E+04

5 . 58E+02

2 . 27E+02

6 . 30E+Ol

0 . OOE+00

Total release time

Maximum release time

Average release time

Minimum release time

REPORT FOR 2015

Number of releases

Total release time

Maximum release time

Average release time

Minimum release time

Average dilution flow

Note: Liquid Releases

Units QTR 1 QTR 2 QTR 3

11 14 32

minutes 2.51E+03 4.48E+03 5.66E+03

minutes 5.58E+02 5.30E+02 4.43E+02

minutes 2.28E+02 3.20E+02 1.77E+02

minutes 6.60E+01 1.78E+02 6.30E+01

gpm 0.OOE+00 0.OOE+00 0.OOE+00

are divided evenly between units
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RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 1A

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES
Unit 1

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases
1. Total Release Ci 4.97E—O1 1.46E—O1 1.1OE—O1 2.O1E+O1 2.OBE+O1
2. Avg. Release Rate uCi/sec 6.39E-02 1.86E—02 1.38E—02 2.53E+OO 6.60E—O1

Iodine—131
1. Total Release Ci (1) (1) (1) (1) (1)
2. Avg. Release Rate uCi/sec (1) (1) (1) (1) (1)

Particulates Half Life >= 8 days
1. Total Release Ci (1) (1) (1) (1) (1)
2. Avg. Release Rate uCi/sec (1) (1) (1) (1) (1)

Others
1. Total Release Ci 1.12E+OO 1.11E+OO 9.79E—O1 1.04E+OO 4.24E+OO
2. Avg. Release Rate uCi/sec 1.44E-O1 1.41E—O1 l.23E—O1 1.31E—O1 1.35E—O1

Tnt ium
1. Total Release Ci 1.38E+O1 8.O1E+OO 1.49E+OO 4.OOE+OO 2.73E+O1
2. Avg. Release Rate uCi/sec 1.77E+OO 1.02E+OO 1.87E—O1 5.03E-O1 8.64E—O1

Gross Alpha Radioactivity
1. Total Release Ci (1) (1) (1) (1) (1)
2. Avg. Release Rate uCi/sec (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 - CONTINUOUS MODE
Unit 1

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases
KR-88 Ci
XE-133 Ci

Totals for Period. . . Ci

lodines
** No Nuclide Activities k

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

Others
C-14

Totals for Period...

Ci

Ci

1.12E+00 1.11E+00 9.79E—01 1.04E+00 4.24E+00

1.12E+00 1.11E+00 9.79E—01 1.04E+00 4.24E+00

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

the lower limit of

(1) (1) (1) 1.99E+01 1.99E+Ol
4.85E—01 1.22E—01 5.59E—02 l.34E—01 7.97E—Ol

4.85E—01 1.22E—01 5.59E—02 2.O1E+01 2.07E+Ol

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

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

Tnt ium
H-3

Gross Alpha Radioactivity
** No Nuclide Activities A

Ci 1.36E+01 7.91E+00 1.26E+00 3.97E+00 2.68E+01

Totals for Period. . . Ci 1.36E+01 7.91E+00 1.26E+00 3.97E+00 2.68E+01

(1) (1) (1) (1) (1)
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RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 1C

GASEOUS EFFLUENTS - MIXED
Unit 1

MODE RELEASES - BATCH MODE

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases

Iodines
** No Nuclide Activities

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

Others
** No Nuclide Activities

Tnt lum
H-3 Ci

Totals for Period. . . Ci

Gross Alpha Radioactivity
** No Nuclide Activities (1)

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

the lower limit of

(1) (1)

AR—41 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—l33M Ci (1) (1) 1.80E—04 7.92E—06 1.88E—04
XE—135 Ci 3.91E—04 (1) 1.39E—03 3.28E—05 l.81E—03

Totals for Period. . . Ci 1.19E-02 2.37E—02 5.38E—02 5.11E-03 9.46E—02

1.19E—01 9.96E—02 2.31E—01 3.OOE—02 4.79E—01

l.19E—01 9.96E—02 2.31E—01 3.OOE—02 4.79E—01

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1) (1) (1)

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

Page 24 of 79



ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 260 of 800

RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 1A

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES
Unit 2

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases
1. Total Release Ci 7.09E—02 l.26E—O1 7.20E—02 1.42E—O1 4.12E—Ol
2. Avg. Release Rate uCi/sec 9.12E—03 1.61E—02 9.06E—03 1.79E—02 1.31E—02

Iodine—131
1. Total Release Ci 7.O1E—07 (1) 3.08E—06 6.64E—07 4.45E—06
2. Avg. Release Rate uCi/sec 9.O1E-08 (1) 3.88E—07 8.36E—08 1.41E—07

Particulates Half Life >= 8 days
1. Total Release Ci (1) (1) (1) 1.O1E—06 1.O1E—06
2. Avg. Release Rate uCi/sec (1) (1) (1) 1.28E—07 3.21E—08

Others
1. Total Release Ci 1.26E+OO 1.1OE+OO l.20E+OO 1.05E+OO 4.61E+OO
2. Avg. Release Rate uCi/sec 1.62E—Ol 1.40E—O1 l.51E—Ol 1.33E—O1 l.46E—O1

Tnt ium
1. Total Release Ci 1.72E+O1 1.71E+O1 1.05E+Ol 8.35E+OO 5.32E+Ol
2. Avg. Release Rate uCi/sec 2.22E+OO 2.17E+OO 1.32E+OO l.05E+OO 1.69E+OO

Gross Alpha Radioactivity
1. Total Release Ci (1) (1) (1) (1) (1)
2. Avg. Release Rate uCi/sec (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

Page 25 of 79



ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 270 of 800

RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 1C

GASEOUS EFFLUENTS - MIXED MODE RELEASES - CONTINUOUS MODE
Unit 2

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases
XE—133 Ci 6.92E—02 1.22E—O1 5.59E—02 1.34E—O1 3.81E—O1

Totals for Period. . . Ci 6.92E—02 l.22E—O1 5.59E—02 l.34E—O1 3.81E—O1

lodines
1—131 Ci 7.O1E—07 (1) 3.08E—06 6.64E—07 4.45E—06

Totals for Period. . . Ci 7.O1E—07 (1) 3.OBE—06 6.64E—07 4.45E—06

Particulates Half Life >= 8 days
CR—51 Ci (1) (1) (1) 1.O1E—06 1.O1E—06

Totals for Period. . . Ci (1) (1) (1) 1.O1E-06 1.O1E—06

Others
C—14 Ci 1.26E+OO l.1OE+OO 1.20E+OO 1.05E+OO 4.61E+OO

Totals for Period. . . Ci 1.26E+OO 1.1OE+OO 1.20E+OO 1.05E+OO 4.61E+OO

Tnt lum
H—3 Ci 1.72E+O1 1.70E+O1 1.04E+O1 8.28E+OO 5.30E+Ol

Totals for Period. . . Ci 1.72E+O1 l.70E+O1 1.04E+O1 8.28E+OO 5.30E+O1

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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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 280 of 800

RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 1C

GASEOUS EFFLUENTS - MIXED
Unit 2

MODE RELEASES - BATCH MODE

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases

lodines
** No Nuclide Activities A (1)

Particulates Half Life >= 8 days
** No Nuclide Activities A (1)

Others
** No Nuclide Activities A (1)

Tntmm
H-3 Cl

Totals for Period. . . Ci

Gross Alpha Radioactivity
** No Nuclide Activities (1)

(1)

AR—41 Ci 1.68E—03 3.55E—03 2.54E—03 4.35E—03 1.21E—02
KR—85M Ci (1) (1) 2.22E—05 1.60E—06 2.38E—05
XE—133M Ci (1) (1) 1.80E—04 7.88E—06 1.88E—04
XE—133 Ci 2.71E—05 7.40E—04 1.20E—02 4.08E—03 1.68E—02
XE—135 Ci (1) (1) 1.38E—03 3.29E—05 1.41E—03

Totals for Period. . . Ci 1.71E-03 4.29E—03 1.61E—02 8.47E-03 3.05E—02

3.56E—02 4.82E—02 5.94E—02 6.49E—02 2.O8E—01

3.56E—02 4.82E—02 5.94E—02 6.49E—02 2.08E—01

(1) (1)

(1)

(1)

(1) (1)

(1)

(1)

(1) (1) (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

Page 27 of 79



ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 290 of 800

RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABIJE 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 9.90E—04 7.13E—04 1.63E—03 1.33E—03 4.24E—03
2. Avg. Diluted Conc. uCi/mi 2.89E-1O 1.93E—1O 4.71E—1O 3.56E-1O 2.96E—1O

Tnt ium
1. Total Release Ci 2.47E+02 3.80E+02 4.48E+02 5.81E+02 1.66E+03
2. Avg. Diluted Conc. uCi/mi 7.21E-05 1.03E—04 1.29E—04 1.56E—04 1.16E—04

Dissolved and Entrained Gases
1. Total Release Ci 5.16E—05 9.32E—06 1.93E—04 (1) 2.54E—04
2. Avg. Diluted Conc. uCi/mi 1.51E-11 2.52E—12 5.56E—11 (1) 1.77E—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 1.43E+1O

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 300 of 800

RG 1.21 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 3 QTR 4 YEAR

Fission and Activation Products
1. Total Release Ci 9.90E—04 7.13E—04 1.63E—03 1.33E—03 4.24E—03
2. Avg. Diluted Conc. uCi/mi 2.13E—06 1.17E-06 1.22E—06 1.40E—06 1.26E—06

T nt lum
1. Total Release Ci 2.03E+02 3.60E+02 4.13E+02 4.17E+02 1.39E+03
2. Avg. Diluted Conc. uCi/mi 4.36E—O1 5.91E-O1 3.08E-O1 4.41E-O1 4.15E—O1

Dissolved and Entrained Gases
1. Total Release Ci 5.16E—05 9.32E—06 1.93E—04 (1) 2.54E—04
2. Avg. Diluted Conc. uCi/ml 1.11E—07 1.53E—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 1.34E+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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ANALYSIS NO. BYR16-012 REVISION 0 PAGE 310 of 800

RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A - Circulating Water Blowdown

LIQUID EFFLUENTS - SUM4ATION BY RELEASE POINT
Unit 1

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/mi (1) (1) (1) (1) (1)

T ritium
1. Total Release Ci 4.39E+O1 1.93E+O1 3.58E+O1 1.64E+02 2.63E+02
2. Avg. Diluted Conc. uCi/mi 1.28E-05 5.22E—06 1.03E—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/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 3.73E+09 1.43E+1O

(1) Less than minimum detectable activity which meets the lower limit of
detection (ILD) requirements of TRM Section 3.11
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 320 of 800

RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 23

LIQUID EFFLUENTS - CONTINUOUS MODE
Unit 1

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 ritium
3—3 Ci 4.39E+O1 1.93E+O1 3.58E+O1 1.64E+02 2.63E+02

Totals for Period. . . Ci 4.39E+O1 1.93E+O1 3.58E+O1 1.64E+02 2.63E+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 minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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ANALYSIS NO. BYR16-012 REVISION 0 PAGE 330 of 800

RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2B

LIQUID EFFLUENTS - BATCH MODE
Unit 1

(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

1 . 60E—06
9.86E—04
2 .24E—04

1 . 40E—05
2 .76E—03
1 . 09E—03

4 . 19E—06
4 . 73E—04
1 . 49E—04

(1)
(1)
(1)

1 . 93E—06
3 . 94E—06

(1)
(1)
(1)

5 . 52E—06
(1)
(1)
(1)

6.37E—04

4 . 93E—06
5 . 97E—04
4 . 64E—04
1 . 92E—04

(1)
1 . 95E—05

(1)
(1)

1 . 11E—05
5 . 08E—06
2 . 48E—05
4 . 36E—05
1 . 82E—05
1 . 32E—05
5 . 34E—06

1 . 40E—03

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

2 . 14E—06
(1)
(1)
(1)
(1)

1 . 92E—04
4 . 47E—06
1 . 95E—05
1 . 93E—06
3 . 94E—06
1 . 42E—05
5 . 08E—06
2 . 69E—05
7 . 12E—05
2 . 05E—05
1 . 32E—05
5 . 34E—06

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
CO-57 Ci
CO-58 Ci
CO-CO Ci
CR-51 Ci
FE-59 Ci
1—132 Ci
1—133 Ci
MN-54 Ci
NB-95 Ci
SB-122 Ci
SB-124 Ci
SB-125 Ci
TE-123M Ci
TE-132 Ci
ZR-95 Ci

Totals for Period. . . Ci 1.21E-03 4.24E—03

T ritium
H-3 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

3 . 23E—OC
7 . 03E—04
2 . 52E—04

(1)
4 . 47E—OC

(1)
(1)
(1)

3 . 08E—OC
(1)
(1)

2 . 21E—05
2 . 28E—OC

(1)
(1)

9 . 90E—O4

2.03E+02 3.COE+02 4.13E+02 4.17E+02 1.39E+03

2.03E+02 3.COE+02 4.13E+02 4.17E+02 1.39E+03

5.16E—05 9.32E—OC 1.93E—04 2.54E—04

5.1CE—05 9.32E—OC 1.93E—04 2.54E—04

(1) (1)

(1)

(1)

(1)(1) (1)
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ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 340 of 800

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 1.63E—03 1.33E—03 4.24E—03
2. Avg. Diluted Conc. uCi/mi 2.89E—1O l.93E—1O 4.71E—lO 3.56E—1O 2.96E—1O

Tnt ium
1. Total Release Ci 2.47E+02 3.80E+02 4.48E+02 5.81E+02 l.66E+03
2. Avg. Diluted Conc. uCi/ml 7.21E—05 l.03E—04 1.29E—04 1.56E—04 1.16E—04

Dissolved and Entrained Gases
1. Total Release Ci 5.16E—05 9.32E—06 l.93E—04 (1) 2.54E—04
2. Avg. Diluted Conc. uCi/ml 1.51E—ll 2.52E—12 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 1.43E+1O

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 350 of 800

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 QTR 3 QTR 4 YEAR

Fission and Activation Products
1. Total Release Ci 9.90E—04 7.13E—04 1.63E—03 1.33E—03 4.24E—03
2. Avg. Diluted Conc. uCi/mi 2.13E—06 1.17E—06 1.22E—06 1.40E-06 1.26E—06

Tnt ium
1. Total Release Ci 2.03E+02 3.60E+02 4.13E+02 4.17E+02 1.39E+03
2. Avg. Diluted Conc. uCi/ml 4.36E—O1 5.91E—O1 3.08E—O1 4.41E-O1 4.15E—O1

Dissolved and Entrained Gases
1. Total Release Ci 5.16E—05 9.32E—06 1.93E—04 (1) 2.54E—04
2. Avg. Diluted Conc. uCi/ml 1.11E—07 1.53E—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 1.34E+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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ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 360 of 800

RG 1.21 EFFLUENT AND WASTE 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)

T ritium
1. Total Release Ci 4.39E+O1 1.93E+O1 3.58E+O1 1.64E+02 2.63E+02
2. Avg. Diluted Conc. uCi/ml l.28E-05 5.22E—06 1.03E—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 1.43E+1O

(1) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 370 of 800

RG 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 tium
H—3 Ci 4.39E+O1 1.93E+O1 3.58E+O1 1.64E+02 2.63E+02

Totals for Period. . . Ci 4.39E+O1 1.93E+O1 3.58E+O1 1.64E+02 2.63E+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 minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 380 of 800

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 2

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

1 . 60E—06
9.86E—04
2 .24E—04

1 . 40E—05
2 . 76E—03
1 . 09E—03

4 . 19E—06
4 . 73E—04
1 . 49E—04

(1)
(1)
(1)

1 . 93E—06
3 . 94E—06

(1)
(1)
(1)

5 . 52E—06
(1)
(1)
(1)

4 . 93E—06
5 . 97E—04
4 . 64E—04
1 . 92E—04

(1)
1 . 95E—05

(1)
(1)

1 . 11E—05
5 . 08E—06
2 . 48E—05
4 . 36E—05
1 . 82E—05
1 . 32E—05
5 . 34E—06

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
CO—57 Ci 3.23E—06
CO—58 Ci 7.03E—04
CO—CO Ci 2.52E—04
CR-51 Ci (1)
FE—59 Ci 4.47E—06
1—132 Ci (1)
1—133 Ci (1)
MN—54 Ci (1)
NB—95 Ci 3.08E—06
SB—122 Ci (1)
SB—124 Ci (1)
SB—125 Ci 2.21E—05
TE—123M Ci 2.28E—06
TE—132 Ci (1)
ZR—95 Ci (1)

Totals for Period. . . Ci 9.90E—04 C.37E—04 1.40E—03 1.21E—03 4.24E—03

T ritium
H—3 Ci 2.03E+02 3.60E+02 4.13E+02 4.17E+02 1.39E+03

Totals for Period. . . Ci 2.03E+02 3.60E+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 9.32E—06 1.93E—04 2.54E—04

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

2 . 14E—OC
(1)
(1)
(1)
(1)

1 . 92E—04
4 . 47E—OC
1 . 95E—05
1 . 93E—06
3 . 94E—06
1 . 42E—05
5 . 08E—OC
2 . 69E—05
7 . 12E—05
2 . 05E—05
1 . 32E—05
5. 34E—OC

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)
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ANALYSIS NO. BYRI6-012 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

6.22E—06 3.69E—02 3.68E—02 3.68E—02 3.68E—02 4.40E—02 0.OOE+00 3.71E—02
6.38E—06 2.77E—02 2.76E—02 2.76E—02 2.76E—02 3.27E—02 0.OOE+00 2.79E—02
7.77E—06 3.09E—02 3.08E—02 3.08E—02 3.08E—02 3.26E—02 0.OOE+00 3.11E—02
1.56E—07 1.36E—02 1.36E—02 1.36E—02 1.36E—02 1.37E—02 0.OOE+00 1.37E—02

== SITE DOSE LIMIT ANALYSIS =========================== QUARTER 1
Age Dose Limit

Quarter - Limit Group Organ (mrem) (mrem)

Qtr 1 - Admin. Any Organ
Qtr 1 - Adinin. Total Body

Qtr 1 - T.Spc. Any Organ ADULT GILLI 4.40E-02 5.OOE+00 8.81E-01
Critical Pathway: Fresh Water Fish - Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

Qtr 1 - T.Spc. Total Body ADULT TBODY 3.71E-02 1.50E+00 2.47E+00
Critical Pathway: Fresh Water Fish - Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 9.92E+01
1 . 14E—02
3. 86E—01
3 . 90E—01
1 . 12E—03
8 . 28E—05

ADULT
TEEN
CHILD
INFANT

ADULT
ADULT

GILLI
TBODY

4 . 40E—02
3 . 71E—02

Max % of
Limit

1 . 17E+00
3 . 30E+00

3 . 75E+00
1 . 13E+00

H-3
FE-S 9
CO-S 8
CO-CO
NB-95
SB— 12 S

8 . 35E+O1
8 . 37E—02
2 . 93E+OO
2 . 80E+OO
1 . 07E+O1
3 . 23E—03

FE-S 9
CO-S 8
CO-CO
NB-95
SB— 12 5
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 400 of 800

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 GI-LLI Skin TB

4.24E—04 3.47E—02 3.47E—02 3.47E—02 3.47E—02
3.88E—04 2.61E—02 2.60E—02 2.60E—02 2.60E—02
4.38E—04 2.90E—02 2.90E—02 2.90E—02 2.90E—02
7.65E—06 1.28E—02 1.28E—02 1.28E—02 1.28E—02

3.56E—02 0.OOE+00 3.48E—02
2.66E—02 0.OOE+00 2.61E—02
2.92E—02 0.OOE+00 2.91E—02
1.28E—02 0.OOE+00 1.28E—02

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

Quarter - Limit Group Organ (mrem) (mrem) Limit

Qtr 2 - T.Spc. Any Organ ADULT GILLI
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 9.75E+01
MN—54 7.98E—02
FE—55 2.86E—02
CO—58 1.30E+00
CO—CO 1.09E+OO
SR—89 1.28E—02
SR—90 2.62E—02
SB—125 5.30E—04
1—133 2.38E—04

Qtr 2 - T.Spc. Total Body ADULT TBODY
Critical Pathway: fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

ADULT
TEEN
CHILD
INFANT

Qtr 2 - Adinin. Any Organ
Qtr 2 - Adinin. Total Body

ADULT
ADULT

GILLI
TBODY

3.56E—02 3.75E+OO 9.48E—O1
3.48E—02 1.13E+OO 3.09E+OO

3.56E—02 5.OOE+OO 7.11E—O1

3.48E—02 1.50E+OO 2.32E+OO

H-3
MN- 54
FE-55
CO-58
CO-CO
SR—89
SR—90

SB— 12 5
1—133

9.97E+O1

5 . 08E—03

1 . 19E—02
1 . 47E—O1

1 . 31E—O1
2 . 34E—03
2 . 14E—02

1 . 17E—05

8 . 25E—05
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 410 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 3
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin TB

ADULT 1.15E—03 3.43E—02 3.41E—02 3.42E—02 3.41E—02 4.40E—02 0.OOE+00 3.43E—02
TEEN 1.06E—03 2.57E—02 2.56E—02 2.57E—02 2.56E—02 3.25E—02 0.OOE+00 2.58E—02
CHILD 1.19E—03 2.87E—02 2.86E—02 2.86E—02 2.86E—02 3.1OE—02 0.OOE+00 2.88E—02
INFANT 2.07E—05 1.27E—02 1.27E—02 1.27E—02 1.27E—02 1.27E—02 0.OOE+00 1.27E—02

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

Quarter - 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 1.135+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+01
CR—Si 6.46E—02
FE—55 6.19E—02
CO—58 1.14E+00
CO—co 2.36E+00
SR—89 2.76E—02
SR—90 5.67E—02
ZR—95 1.51E—03
NB—95 1.76E+01
SB—124 6.69E—03
SB—125 2.91E—03
TE—132 1.02E+00
1—132 7.66E—05

Qtr 3 - T.Spc. Total Body ADULT TBODY
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

4.40E—02 5.OOE+00 8.79E—01

3.43E—02 1.50E+00 2.29E+00

H-3
CR-Si
FE-SS
CO-S 8
CO-CO

9 . 94E+Oi
3 . 29E—04
3 . 22E—02
1 . CiE—Oi
3 . SSE—Oi
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Nuclide Percentage

SR—89 6.33E—03
SR—90 5.80E—02
ZR—95 4.13E—07
NB—95 2.OOE—03
SB—124 1.19E—04
SB—125 8.06E—05
TE—132 2.60E—02
1—132 1.83E—04
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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 4
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin TB

5.50E—04 3.49E—02 3.48E—02 3.48E—02 3.48E—02 3.61E—02
5.03E—04 2.62E—02 2.61E—02 2.61E—02 2.61E—02 2.70E—02
5.68E—04 2.92E—02 2.91E—02 2.91E—02 2.91E—02 2.95E—02
9.90E—06 1.30E—02 1.30E—02 1.30E—02 1.30E—02 1.30E—02

Max % of
Limit

Qtr 4 - T.Spc. Any Organ ADULT GILLI
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

9. 62E+01
3 . 65E—02
2 . 30E+00
1 . 39E+00
1 . 63E—02
3 . 34E—02
7 . 05E—04

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

H-3

ADULT
TEEN
CHILD
INFANT

0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00

=== SITE DOSE LIMIT ANALYSIS ============================ QUARTER 4
Age Dose Limit

Quarter - Limit Group Organ (mrem) (mrem)

3 . 49E—02
2 . 62E—02
2 . 93E—02
1 . 30E—02

Qtr 4 - Admin. Any Organ ADULT
Qtr 4 - Admin. Total Body ADULT

GILLI
TBODY

H-3
FE-55
CO-SB
CO-60
SR—B 9
SR—90
SB— 12 4

3.61E—02 3.75E+00 9.63E—01
3.49E—02 l.13E+00 3.11E+00

3.61E—02 5.OOE+00 7.23E—01

3.49E—02 l.50E+00 2.33E+00

FE-SS
CO-SB
CO-CO
SR— B 9
SR—90
SB—124

9. 95E+O1
1 . 53E—02
2 . 63E—O1
1 . 69E—O1
3 . O1E—03
2 . 76E—02
1 . 02E—OS
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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) =========== ANNUAL 2015
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin

ADULT 2.44E—05 1.40E—01 1.39E—01 1.39E—01 1.39E—01 1.58E—01 0.OOE+00
TEEN 2.55E—05 1.05E—01 1.04E—01 1.05E—01 1.04E—01 1.17E—01 0.OOE+00
CHILD 3.17E—05 1.17E—01 1.17E—01 1.17E—01 1.16E—01 1.21E—01 0.OOE+00
INFANT 4.03E—07 5.17E—02 5.17E—02 5.17E—02 5.17E—02 5.17E—02 0.OOE+00

2015 - T.Spc. Any Organ ADULT GILLI
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 8.84E+01
CR—Si 2.18E—02
MN—54 1.87E—02
FE—59 1.29E—02
CO—58 1.77E+00
CO—CO 1.87E+OO
ZR—95 S.09E—04
NB—95 7.58E+OO
53—124 2.45E—03
SB—125 1.60E—03
TE—132 3.45E—O1
1—132 2.58E—OS
1—133 S.56E—OS

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
CR-Si
MN— S 4
FE-S 9
CO-S 8

TB

1 . 40E—O1
1 . OSE—Ol
1 . 17E—O1
S . 17E—02

=== SITE DOSE LIMIT ANALYSIS =========================== ANNUAL 2015
Age Dose Limit Max % of

Annual - Limit Group Organ (mrem) (mrem) Limit

2015 - Adrnin. Any Organ ADULT GILLI l.58E-O1 7.SOE+OO 2.1OE+OO
2015 - Adinin. Total Body ADULT TBODY i.40E-Oi 2.25E+OO 6.22E+OO

1.58E—O1 1.OOE+O1 1.58E+OO

1.40E—Oi 3.OOE+OO 4.66E+OO

9 . 95E+Oi
9 . 74E—OS
1 . 3iE—03
1 . 67E—03
2 . 2iE—O1
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Nuclide Percentage

CO—60 2.47E—O1
ZR—95 1.22E—07
NB—95 7.56E—04
SB—124 3.84E—05
SB—125 3.90E—05
TE—132 7.71E—03
1—132 5.41E—05
1—133 2.13E—05
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GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range - From: 1 To: 2

=== I&P DOSE LIMIT ANALYSIS ============================ QUARTER 1
Age Dose Limit

Quarter - Limit Group Organ (mrem) (mrem)

Qtr 1 - T.Spc. 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
6 . 39E—05

Qtr 1 - T.Spc. Total Body CHILD TBODY
Receptor: Composite Crit. Receptor - IP
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

Qtr 1 - Adinin. Any Organ
Qtr 1 - Admin. Total Body

CHILD BONE
CHILD TBODY

H-3
C-l4
1—131

Max % of
Limit

l.94E—Ol 5.63E+00 3.45E+00
4.06E—02 5.25E+00 7.73E—01

1.94E—Ol 7.50E+00 2.59E+00

4.06E—02 7.50E+00 5.41E—Ol

H-3
C-l4
1—131
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GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range - From: 1 To: 2

=== NG DOSE LIMIT ANALYSIS ======= —====== —================ QUARTER 1
Dose Limit

Quarter - Limit (mrad) (mrad)

Qtr 1 - Adinin. Gamma 1.70E-05 3.75E+00
Qtr 1 - A±nin. Beta 8.83E-06 7.50E+00

Qtr 1 - T.Spc. Gamma
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

Qtr 1 - T.Spc. Beta
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

5 . 43E+00
1 . 55E—01
9 . 44E+01

Max % of
Limit

4 . 53E—04
1 . 18E—04

AR-41
XE-135
XE- 133

3.26E+01
2 . 56E—01
6 . 72E+01

1.70E—05 5.OOE+00 3.40E—04

8.83E—06 1.OOE+01 8.83E—05

AR-41
XE-135
XE-133

Page 46 of 79



ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 480 of 800

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

Quarter - Limit Group Organ (mrem) (mrem)

Qtr 2 - Adinin. Any Organ
Qtr 2 - Admin. Total Body

Qtr 2 - T.Spc. Any Organ CHILD BONE
Receptor: Composite Crit. Receptor - IP
Distance: 800 meters
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

0 . OOE+00
C—14 1.OOE+02

Qtr 2 - T.Spc. Total Body CHILD TBODY
Receptor: Composite Crit. Receptor - I?
Distance: 800 (meters)
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

3 . 79E+00
C—14 9.62E+01

CHILD BONE
CHILD TBODY

Max % of
Limit

H-3

Compass Point: SSE

1.80E—01 5.63E+00 3.19E+00
3.73E—02 5.25E+00 7.11E—01

1.80E—01 7.50E+00 2.40E+00

3.73E—02 7.50E+00 4.98E—01

H-3

Compass Point: SSE
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Report for: 2015
Unit Range - From: 1

40CfR190 URANIUM FUEL CYCLE DOSE REPORT

To: 2

GASEOUS DOSE SUMMARY

Units 1 & 2

QUARTER 2
Limit
(mrad)

3 . 75E+00
7 . 50E+00

Max % of
Limit

4 . 70E—04
6 . 42E—05

Qtr 2 - T.Spc. Gamma
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

AR-41
XE-133

Qtr 2 - T.Spc. Beta
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

2 . 25E+01
7 . 75E+01

=== NG DOSE LIMIT ANALYSIS

Quarter - Limit

Qtr 2 - Admin. Gamma
Qtr 2 - Admin. Beta

Dose
(mrad)

1 . 76E—05
4 . 81E—06

7 . 1OE+01
2 . 90E+01

1.76E—05 5.OOE+00 3.52E—04

4.81E—06 1.OOE+01 4.81E—05

AR-41
XE- 13 3
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GASEOUS DOSE SUMMARY

Units 1 & 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 - Adinin. 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+00 6.89E—01

Qtr 3 - T.Spc. Any Organ CHILD BONE 1.78E-01 7.50E+00 2.37E+00
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.OOE+02
1—131 3.08E—04

Qtr 3 - T.Spc. Total Body CHILD TBODY 3.62E-02 7.50E+00 4.82E—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 1.87E+00
C—14 9.81E+01
1—131 8.70E—04
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Report for: 2015
Unit Range - From: 1

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

To: 2

Units 1 & 2

== NG DOSE LIMIT ANALYSIS ============================= QUARTER 3
Dose Limit

Quarter - Limit (mrad) (mrad)

Qtr 3 - Adinin. Gamma 1.52E-05 3.75E+00
Qtr 3 - Adinin. Beta 3.47E-06 7.50E+00

Qtr 3 - T.Spc. Gamma
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

Qtr 3 - T.Spc. Beta
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

2 . 92E+01
3 . 60E—02
2 . 80E+00
2 . 19E—01
6.78E+01

Max % of
Limit

4 . 06E—04
4 . 62E—05

AR-41
KR-85M
XE- 13 5
XE-133M
XE-133

7 . 68E+01
2 . 09E—02
2 . 03E+00
4 . 49E—02
2 . 11E+01

1.52E—05 5.OOE+00 3.04E—04

3.47E—06 1.OOE+01 3.47E—05

AR- 41
KR-85M
XE- 13 5
XE-133M
XE-133
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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

Quarter - Limit Group Organ (mrem) (mrem)

Qtr 4 - T.Spc. Any Organ CHILD BONE
Receptor: Composite Crit. Receptor - I?
Distance: 800 meters
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 . OOE+00
9 . 80E+01
1 . 70E—06
1 . 95E—04

Qtr 4 - Admin. Any Organ
Qtr 4 - Admin. Total Body

CHILD BONE
CHILD TBODY

Compass Point: SSE

H-3
C-14
CR- 51
1—131

Max % of
Limit

1.70E—01 5.63E+00 3.03E+00
3.48E—02 5.25E+00 6.62E—0l

1.70E—01 7.50E+00 2.27E+00

3.48E—02 7.50E+00 4.64E—01

Compass Point: SSE

H-3
C-14
CR-51
1—131
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Report for: 2015
Unit Range - From: 1
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GASEOUS DOSE SUMMARY

To: 2

Units 1 & 2

Qtr 4 - T.Spc. Gamma
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

Qtr 4 -

Receptor:
Distance:
Nuclide

AR-41
KR- 8 SM
XE-135
XE- 13 3M
KR-88
XE-133

T.Spc. Beta
Composite Crit. Receptor - NG
800 meters Compass Point: SSE

Percentage

3. 84E—02
1 . 075—05
2 . 75E—04
3 . 97E—05
9 . 95E+01
4 . 925—0 1

8.38E—04 1.OOE+01 8.38E—03

== NG DOSE LIMIT ANALYSIS

Dose
(mrad)

QUARTER 4
Limit
(mrad)Quarter - Limit

Qtr 4 - Adinin. Gamma 1.76E-02
Qtr 4 — Adinin. Beta 8.38E—04

1.765—02 5.005+00 3.52E—01

Max % of
Limit

3 . 75E+00
7 . 50E+00

4 . 69E—01
1 . 125—02

AR-41
KR-85M
XE-135
XE-133M
KR-88
XE-133

2 . 115—02
1 . 30E—06
4 . iCE—OS
1.705—06
9 . 9 95+01
3 . 20E—02
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GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range - From: 1 To: 2

=== I&P DOSE LIMIT ANALYSIS ============================ ANNUAL 2015
Age Dose Limit Max % of

Annual - Limit Group Organ (mrem) (mrem) Limit

2015 - Adinin. Any Organ CHILD BONE 7.22E-01 1.13E+01 6.42E+00
2015 - Athnin. Total Body CHILD TBODY 1.49E-01 1.05E+01 1.42E+00

2015 - T.Spc. Any Organ CHILD BONE 7.22E-01 1.50E+01 4.81E+00
Receptor: Composite Crit. Receptor - lB
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.OOE+02
CR—51 7.79E—08
1—131 1.09E—04

2015 - T.Spc. Total Body CHILD TBODY 1.49E-01 1.50E+01 9.92E—01
Receptor: Composite Crit. Receptor — lB
Distance: 800 meters Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 3.05E+00
C—14 9.69E+01
CR—Si 3.98E—07
1—131 3.05E—04
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Report for: 2015
Unit Range - From: 1
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GASEOUS DOSE SUMMARY

To: 2

Units 1 & 2

=== NG DOSE LIMIT ANALYSIS =======-====-================== ANNUAL 2015
Dose Limit

Annual - Limit (mrad) (mrad)

2015 - Adinin. Gamma
2015 - Admin. Beta

AR- 41
KR- 8 SM
XE-135
XE-133M
KR- 88
XE-133

Percentage

1. 89E—01
1 . 93E—0S
2 . 03E—03
4 . 04E—0S
9 . 97E+01
1 . 44E—01

Compass Point: SSE

2015 - T.Spc. Beta
Receptor: Composite Crit. Receptor - NG
Distance: 800 (meters) Compass Point: SSE
Nuclide Percentage

AR- 41
KR- 8 SM
XE-135
XE-133M
KR-88
XE- 13 3

3 . 39E—01
1 . 57E—04
1 . 32E—02
9 . 29E—04
9 . 75E+01
2 . 17E+00

8.SSE—04 2.OOE+01 4.27E—03

2015 - T.Spc. Gamma
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters
Nuclide

1 . 76E—02
8 . SSE—04

Max % of
Limit

2 . 35E—01
S . 70E—03

7 . SOE+00
1 . SOE+01

1.76E—02 1.OOE+01 1.76E—01
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Report for: 2015
Unit Range - From: 1

40CFR190 URANIUM FUEL CYCLE DOSE REPORT

To: 2

Units 1 & 2

Any Organ
Liquid Receptor: Liquid Receptor
Gaseous Receptor: Composite Crit. Receptor - IP
Distance: 800 meters Compass Point: SEE

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
C-14
CR-Si
1—131

7.22E—0i % of
Vegetation (VEG)
(0% or greater to total)
Percentage

0 . OOE+00
1 . OOE+02
7 . 79E—08
1 . 09E—04

Total Body
Liquid Receptor: Liquid Receptor
Gaseous Receptor: Composite Crit. Receptor - IP
Distance: 800 meters Compass Point: SEE

=== MAXIMUM DOSE ANALYSIS

Dose Type
Age
Group

CHILD

Organ

BONE

ANNUAL 2015
Dose
(mrem)

7 . 22E—Oi

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
CR-Si
MN- S 4
FE-S 9
CO-SB
CO-60
ZR—95
NB-95
SB—124
SB—125
TE-i32
1—132
1—133

3.17E—0S % of Total: 4.39E—03
Fresh Water Fish - Sport (FFSP)
(0% or greater to total)
Percentage

0 . OOE+00
0 . OOE+00
0 . OOE+00
1 . 03E+0i
0 . OOE+00
0 . OOE+00
3 . 46E—03
1 . 33E+0i
7 . 19E—01
1 . 23E+00
7 . 39E+0i
3 . 39E—0i
2 . 49E—0i

Total: i.OOE+02

Age

=== MAXIMUM DOSE ANALYSIS ================================ ANNUAL 2015

Dose Type Organ

TBODY

Group

CHILD

Dose
(mrem)

2 . 66E—0i
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Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
CR-51
MN— 54
FE-59
CO-58
CO-CO
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-51
1—131

1.17E—O1 % of Total: 4.41E+O1
fresh Water Fish - Sport (fFSP)
(0% or greater to total)
Percentage

9 . 94E+O1
1.285—04
1 . 68E—03
2.245—03
2 . 88E—O1
3 . 22E—O1
1 . 83E—07
9 . 985—0 4
6. 80E—05
6 . 95E—05
1 . 07E—02
7 . 75E—05
3 . 14E—05

1.49E-O1 % of Total: 5.COE+O1
Vegetation (VEG)
(0% or greater to total)
Pe rcent age

3 . 05E+OO
9 . 69E+O1
3 . 98E—07
3 . 05E—04
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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) : 5.256E+05
Coefficient Type : Historical
Unit : 1

=== RELEASE DATA
Total Release Duration (minutes)
Total Release Volume (cf)
Average Release Flowrate (cfm)

Total 5.23E+07 2.77E—08 2.07E+00

6.183E+05
6.672E+10
1.079E+05

Average Period Flowrate (cfm) 1.269E+05

=== NUCLIDE DATA ==============================================================

Ave rage
uCi uCi/cc

2 . 64E—11
1.26E—14
1 . 06E—08
9 . 95E—14
4 . 45E—10
9 . 56E—13

EC
Ratio

2 . 64E—03
1.26E—07
1 . 17E+00
1 . 66E—07
8 . 89E—04
1 . 37E—05

Nuclide

AR-41
KR-85M
KR-88
XE-133M
XE-133
XE-135

F&AG

C-14

Other

H-3

H-3

4 . 99E+04
2 . 38E+01
1 . 99E+07
1 . 88E+02
8 . 40E+05
1 . 81E+03

2 . 08E+07

4 . 24E+06

4 .24E+06

2 . 73E+07

2 . 73E+07

1.1OE—08 1.18E+00

EC

1 . OOE—08
1 . OOE—07
9 . OOE—09
6 . OOE—07
5 . OOE—07
7 . OOE—08

3 . OOE—09

1 . OOE—07

2 . 25E—09

2 . 25E—09

1 . 44E—08

1 . 44E—08

7 . 49E—01

7 . 49E—01

1 . 44E—01

1 . 44E—01

Page 57 of 79



ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 590 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 :

== MAXIMUM I&P
Limit Organ
Type Type

2 All Gas Release Types
: 01/01/2015 00:00
: 01/01/2016 00:00
: 5.256E+05
: Historical

BONE 3.46E-01 31-day
Quarter
Annual

3.46E—01 31—day
Quarter
Annual

Receptor . Composite Crit. Receptor
Distance (meters) : 800
Compass Point : SSE
Critical Pathway : Vegetation (VEG)
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

H—3 0.OOE+00
C—14 1.OOE+02

— IP

Admin Any Organ CHILD

DOSE FOR PERIOD
Age Dose Limit Limit Percent
Group Organ (mrem) Period (mrem) of Limit

T.Spec Any Organ CHILD BONE

2 . 25E—01
5 . 63E+00
1 . 13E+01

3 . OOE—01
7 . 50E+00
1 . 50E+01

1 . 54E+02
6 . 15E+00
3 . 07E+00

1 . 15E+02
4 . 61E+00
2 . 31E+00
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ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 600 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 : 1

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

AINHL 1.1OE—03 4.85E—04 4.85E—04 4.85E—04 4.85E—04 4.85E—04 0.OOE+00 4.85E—04
AVEG 5.43E—02 1.13E—02 1.13E—02 1.13E—02 1.13E—02 1.13E—02 0.OOE+00 1.13E—02
ACMEAT 2.O1E—02 4.1OE—03 4.1OE—03 4.1OE—03 4.1OE—03 4.1OE—03 0.OOE+00 4.1OE—03
ACMILK 2.20E—02 4.56E—03 4.56E—03 4.56E—03 4.56E—03 4.56E—03 0.OOE+00 4.56E—03
TINHL 1.57E—03 5.76E—04 5.76E—04 5.76E—04 5.76E—04 5.76E—04 0.OOE+00 5.76E—04
TVEG 8.77E—02 1.82E—02 1.82E—02 1.22E—02 1.82E—02 1.82E—02 0.OOE+00 1.82E—02
TCMEAT 1.70E—02 3.44E—03 3.44E—03 3.44E—03 3.44E—03 3.44E—03 0.OOE+00 3.44E—03
TCMILK 4.05E—02 8.33E—03 8.33E—03 8.33E—03 8.33E—03 8.33E—03 0.OOE+00 8.33E—03
CINHL 2.17E—03 6.56E—04 6.56E—04 6.56E—04 6.56E—04 6.56E—04 0.OOE+00 6.56E—04
CVEG 2.12E—01 4.33E—02 4.33E—02 4.33E—02 4.33E—02 4.33E—02 0.OOE+00 4.33E—02
CCMEAT 3.20E—02 6.47E—03 6.47E—03 6.47E—03 6.47E—03 6.47E—03 0.OOE+00 6.47E—03
CCMILK 9.98E—02 2.03E—02 2.03E—02 2.03E—02 2.03E—02 2.03E—02 0.OOE+00 2.03E—02
IINHL 1.60E—03 4.64E—04 4.64E—04 4.64E—04 4.64E—04 4.64E—04 0.OOE+00 4.64E—04
ICMILK 1.95E—01 4.22E—02 4.22E—02 4.22E—02 4.22E—02 4.22E—02 0.OOE+00 4.22E—02

TOTALS
ADULT 9.75E—02 2.05E—02 2.05E—02 2.05E—02 2.05E—02 2.05E—02 0.OOE+00 2.05E—02
TEEN 1.47E—01 3.05E—02 3.05E—02 3.05E—02 3.05E—02 3.05E—02 0.OOE+00 3.05E—02
CHILD 3.46E—01 7.07E—02 7.07E—02 7.07E—02 7.07E—02 7.07E—02 0.OOE+00 7.07E—02
INFANT 1.97E—01 4.27E—02 4.27E—02 4.27E—02 4.27E—02 4.27E—02 0.OOE+00 4.27E—02

=== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

AINHL ADULT Inhalation (INEL)
AVEG ADULT Vegetation (VEG)
ACMEAT ADULT Grs/Cow/Meat (CMEAT)
ACMILK ADULT Grs/Cow/Milk (CMILK)
TINHL TEEN Inhalation (INHL)
TVEG TEEN Vegetation (VEG)
TCMEAT TEEN Grs/Cow/Meat (CMEAT)
TCMILK TEEN Grs/Cow/Milk (CMILK)
CINHL CHILD Inhalation (INHL)
CVEG CHILD Vegetation (VEG)
CCMEAT CHILD Grs/Cow/Meat (CMEAT)
CCMILK CHILD Grs/Cow/Milk (CMILK)
IINHL INFANT Inhalation (INHL)
ICMILK INFANT Grs/Cow/Milk (CMILK)
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ANALYSIS NO. BYRJ6-012 REVISION 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 : 1

=== MAXIMUM NG DOSE FOR PERIOD
Limit
Type Dose Type

Admin Gamma

Admin Beta

Dose
(mrad)

Limit Limit
Period (mrad)

1.50E—O1
3 . 75E+OO
7 . 50E+OO

3 . OOE—O1
7 . 50E+OO
1 . 50E+O1

2 . OOE—O1
5 . OOE+OO
1 . OOE+O1

Percent
of Limit

1 . 18E+O1
4 . 70E—O1
2 . 35E—O1

2 . 83E—O1
1 . 13E—02
5 . 65E—03

8 . 82E+OO
3 . 53E—O1
1 . 76E—O1

: All Gas Release Types
: 01/01/2015 00:00
: 01/01/2016 00:00
: 5.256E+05
: Historical

1.76E—02 31—day
Quarter
Annual

8.48E—04 31—day
Quarter
Annual

T.Spec Gamma 1.76E-02 31-day
Quarter
Annual

Receptor : Composite Crit. Receptor - NG
Distance (meters) : 800
Compass Point : SSE
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

AR—41 1.53E—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 : Composite Crit. Receptor - NG
Distance (meters) : 800
Compass Point : SSE
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

AR—41 2.75E—01
KR—85M 7.89E—05
KR—88 9.82E+01

8.48E—04 31—day 4.OOE—01 2.12E—01
Quarter 1.OOE+01 8.48E—03
Annual 2.OOE+01 4.24E—03
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 620 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 : 1

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

XE—133M 4.68E—04
XE—133 1.48E+00
XE—135 7.47E—03
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 630 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

=== RELEASE DATA
Total Release Duration (minutes) 6.107E+05
Total Release Volume (cf) 8.233E+10
Average Release flowrate (cfm) 1.348E+05

Average Period Flowrate (cfm) l.566E+05

=== NUCLIDE DATA =======

Total 5.82E+07 2.50E—08 8 . 89E—01

Average EC
Nuclide uCi uCi/cc Ratio EC

AR—41 1.21E+04 5.20E—12 5.20E—04 1.OOE—08
KR—85M 2.38E+01 l.02E—14 1.02E—07 1.OOE—07
XE—133M 1.88E+02 8.07E—14 1.34E—07 6.OOE—07
XE—133 3.98E+05 1.71E—10 3.42E—04 5.OOE—07
XE—135 1.42E+03 6.07E—13 8.68E—06 7.OOE—08

F&AG 4.12E+05 1.77E—10 8.71E—04

1—131 4.45E+00 1.91E—15 9.54E—06 2.OOE—10

Iodine 4.45E+00 1.91E—15 9.54E—06

C—14 4.61E+06 1.98E—09 6.60E—01 3.OOE—09

Other 4.61E+06 1.98E—09 6.60E—01

H—3 5.32E+07 2.28E—08 2.28E—01 l.OOE—07

H—3 5.32E+07 2.28E—08 2.28E—01

CR—51 1.O1E+00 4.35E—16 1.45E—08 3.OOE—08

P>=8 1.O1E+00 4.35E—16 1.45E—08
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 640 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

=== MAXIMUM I&P DOSE FOR PERIOD

Receptor
Distance (meters)
Compass Point
Critical Pathway
Maj or Contributors
Nuclide Percentage

0 . OOE+00
1 . OOE+02
1 . 50E—07
2 . 1OE—04

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

Limit Organ Age Dose Limit Limit Percent
Type Type Group Organ (mrem) Period (mrem) of Limit

Admin Any Organ CHILD BONE 3.76E-01 31-day 2.25E-01 1.67E+02
Quarter 5.63E+00 6.68E+00
Annual 1.13E+01 3.34E+00

T.Spec Any Organ CHILD BONE 3.76E-01 31-day 3.OOE-01 1.25E+02
Quarter 7.50E+00 5.O1E+00
Annual 1.50E+01 2.51E+00

H-3
C-14
CR-51
1—131
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 650 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 : 2

== PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)

AGPD
AINHL

AVEG
ACMEAT

ACMILK
TGPD

TINHL
TVEG
TCMEAT
TCMILK
CGPD

CINEL

/ PATHWAY DESCRI PT IONS

Age Group Pathway

ADULT
ADULT

ADULT
ADULT

ADULT
TEEN

TEEN
TEEN
TEEN
TEEN

CHILD
CHILD

All Gas Release Types
01/01/2015 00:00
01/01/2016 00:00
5.256E+05
Historical

Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

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

AINHL 1.20E—03 7.69E—04 7.70E—04 7.69E—04 7.69E—04 7.69E—04 0.OOE+00 7.69E—04
AVEG 5.90E—02 1.28E—02 1.28E—02 1.28E—02 1.28E—02 1.28E—02 0.OOE+00 1.28E—02

ACMEAT 2.19E—02 4.52E—03 4.52E—03 4.52E—03 4.52E—03 4.52E—03 0.OOE+00 4.52E—03
ACMILK 2.39E—02 5.11E—03 5.18E—03 5.11E—03 5.11E—03 5.11E—03 0.OOE+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 2.03E—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.OOE+00 4.78E—02

CCMEAT 3.48E—02 7.07E—03 7.08E—03 7.07E—03 7.07E—03 7.07E—03 0.OOE+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

IGPD 9.69E—09 9.69E—09 9.69E—09 9.69E—09 9.69E—09 9.69E—09 0.OOE+00 9.69E—09
IINHL 1.74E—03 6.28E—04 6.29E—04 6.28E—04 6.28E—04 6.28E—04 0.OOE+00 6.28E—04

ICMILK 2.12E—0l 4.64E—02 4.69E—02 4.64E—02 4.64E—02 4.64E—02 0.OOE+00 4.64E—02

1.06E—01 2.31E—02 2.32E—02 2.31E—02 2.31E—02 2.31E—02 0.OOE+00 2.31E—02
1.60E—01 3.42E—02 3.43E—02 3.42E—02 3.42E—02 3.42E—02 0.OOE+00 3.42E—02

3.76E—01 7.82E—02 7.84E—02 7.82E—02 7.82E—02 7.82E—02 0.OOE+00 7.82E—02

2.14E—01 4.70E—02 4.75E—02 4.70E—02 4.70E—02 4.70E—02 0.OOE+00 4.70E—02

TOTALS

ADULT
TEEN
CHILD
INFANT

=== AGE GROUP
Abbreviation

Ground Plane Deposition (GPD)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)

Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 660 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

=== AGE GROUP
Abbreviat ion

CVEG
CCMEAT
CCMILK
IGPD
IINHL
ICMILK

I PATHWAY
Age Group

CHILD
CHILD
CHILD
INFANT
INFANT
INFANT

DESCRI PT IONS
Pathway

Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)

Grs/Cow/Milk (CMILK)
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 670 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

=== MAXIMUM NG DOSE FOR PERIOD

Receptor
Distance (meters)
Compass Point
Major Contributors
Nuclide Percentage

AR-41
KR-85M
XE-133M
XE-133

: Composite Crit. Receptor - NC
: 800
: SSE
: 0.0 % or greater to total

6.59E—06 31—day
Quarter
Annual

Limit
Type Dose Type

Admin Gamma

Admin Beta

T.Spec Gamma

Dose
(mrad)

1 . 49E—05

Limit
Period

31-day
Quarter
Annual

6.59E—06 31—day
Quarter
Annual

1.49E—05 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 . OOE—01
5 . OOE+00
1 . OOE+01

4 . OOE—01
1 . OOE+01
2 . OOE+01

4 . 40E+01
1 . 14E—02
2 . 40E—02
5 . 49E+01
1 . 06E+00

AR-41
KR-85M
XE-133M
XE -133
XE-135

T.Spec Beta

Percent
of Limit

9 . 91E—03
3 . 96E—04
1 . 98E—04

2 . 20E—03
8 . 78E—05
4 . 39E—05

7 . 43E—03
2 . 97E—04
1 . 49E—04

1 . 65E—03
6.59E—05
3 . 29E—05

Receptor : Composite Crit. Receptor - NC
Distance (meters) : 800
Compass Point : SSE
Major Contributors : 0.0
Nuclide Percentage

8 . 61E+00
1 . 02E—02
6 . 03E—02
9 . 06E+01

% or greater to total
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 680 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

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

XE—135 7.54E—01

Page 67 of 79



ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 690 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 : 1

== MULTIPLE RELEASE POINT MESSAGE
Undiluted and Diluted Flowrate(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 (gpm) NA

=== NUCLIDE DATA
Nuclide uCi

CO—57 1.40E+01
SB—122 5.08E+00
SB—124 2.69E+01
SB—125 7.12E+01
TE—123M 2.05E+01
CR—51 1.92E+02
MN—54 3.94E+00
FE—59 4.47E+00
CO—58 2.76E+03
CO—60 1.09E+03
ZR—95 5.34E+00
NB—95 1.42E+01
TE—132 1.32E+01
1—132 1.95E+01
1—133 1.93E+00

Gamma 4.24E+03

XE—133 2.54E+02

D&EG 2.54E+02

H—3 1.66E+09

Beta 1.66E+09

Total 1.66E+09
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Release ID .

Period Start Date .

Period End Date .

Period Duration (mins)

APWtr
AFWfSp
TPWtr
T fWFSp
CPWtr
CEWfSp
IPWtr

ADULT
ADULT
TEEN
TEEN
CHILD
CHILD
INFANT

REVISION 0
LIQUID RELEASE AND DOSE SUMMARY REPORT

(PERIOD BASIS - BY UNIT)

ANALYSIS NO. BYRI6-012 PAGE 700 of 800

All Liquid Releases

01/01/2015 00:00
01/01/2016 00:00
5 . 256E+05

Age/Path Bone

Unit : 1
Receptor : Liquid Receptor

=== PERMIT ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)
Liver Thyroid Kidney Lung GI-Lil Skin TB

APWtr 6.08E—08 1.95E—02 1.95E—02 1.95E—02 1.95E—02 1.95E—02 0.OOE+00 1.95E—02
AFWFSp 1.21E—05 5.03E—02 5.02E—02 5.02E—02 5.O1E—02 5.93E—02 0.OOE+00 5.05E—02
TPWtr 5.87E—08 1.37E—02 1.37E—02 1.37E—02 1.37E—02 1.37E—02 0.OOE+00 1.37E—02
TFWFSp 1.27E—05 3.87E—02 3.85E—02 3.86E—02 3.85E—02 4.49E—02 0.OOE+00 3.89E—02
CPWtr 1.69E—07 2.63E—02 2.63E—02 2.63E—02 2.63E—02 2.64E—02 0.OOE+00 2.64E—02
CFWFSp 1.57E—05 3.20E—02 3.19E—02 3.19E—02 3.19E—02 3.41E—02 0.OOE+00 3.23E—02
IPWtr 2.02E—07 2.59E—02 2.59E—02 2.59E—02 2.59E—02 2.59E—02 0.OOE+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 0.OOE+00 5.26E—02
CHILD 1.58E—05 5.84E—02 5.83E—02 5.83E—02 5.82E—02 6.05E—02 0.OOE+00 5.86E—02
INFANT 2.02E—07 2.59E—02 2.59E—02 2.59E—02 2.59E—02 2.59E—02 0.OOE+00 2.59E—02

=== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

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)
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ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 710 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 : 1
Receptor : Liquid Receptor

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

ADULT

H—3 0.OOE+00 6.96E—02 6.96E—02 6.96E—02 6.96E—02 6.96E—02 0.OOE+00 6.96E—02
CR—51 0.OOE+00 0.OOE+00 4.07E—08 1.50E—08 9.04E—08 1.71E—05 0.OOE+00 6.82E—08
MN—54 0.OOE+00 4.80E—06 0.OOE+00 1.43E—06 0.OOE+00 1.47E—05 0.OOE+00 9.16E—07
fE—59 1.30E—06 3.05E—06 0.OOE+00 0.OOE+00 8.52E—07 1.02E—05 0.OOE+00 1.17E—06
CO—58 0.OOE+00 6.90E—05 0.OOE+00 0.OOE+00 0.OOE+00 1.40E—03 0.OOE+00 1.55E—04
CO—60 0.OOE+00 7.83E—05 0.OOE+00 0.OOE+00 0.OOE+00 1.47E—03 0.OOE+00 1.73E—04
ZR—95 3.95E—10 1.27E—10 0.OOE+00 1.99E—10 0.OOE+00 4.O1E—07 0.OOE+00 8.57E—11
NB—95 1.77E—06 9.84E—07 0.OOE+00 9.73E—07 0.OOE+00 5.97E—03 0.OOE+00 5.29E—07
SB—124 6.77E—08 1.28E—09 1.65E—10 0.OOE+00 5.28E—08 1.93E—06 0.OOE+00 2.69E—08
SB—125 1.15E—07 1.28E—09 1.17E—10 0.OOE+00 8.85E—08 1.26E—06 0.OOE+00 2.73E—08
TE—132 8.88E—06 5.75E—06 6.35E—06 5.53E—05 0.OOE+00 2.72E—04 0.OOE+00 5.39E—06
1—132 4.05E—08 1.08E—07 3.79E—06 1.72E—07 0.OOE+00 2.03E—08 0.OOE+00 3.79E—08
1—133 2.80E—08 4.88E—08 7.17E—06 8.51E—08 0.OOE+00 4.38E—08 0.OOE+00 1.49E—08

TEEN
H—3 0.OOE+00 5.22E—02 5.22E—02 5.22E—02 5.22E—02 5.22E—02 0.OOE+00 5.22E—02
CR—51 0.OOE+00 0.OOE+00 3.90E—08 1.54E—08 1.OOE—07 1.18E—05 0.OOE+00 7.02E—08
MN—54 0.OOE+00 4.72E—06 0.OOE+00 1.41E—06 0.OOE+00 9.69E—06 0.OOE+00 9.37E—07
FE—59 1.34E—06 3.12E—06 0.OOE+00 0.OOE+00 9.83E—07 7.38E—06 0.OOE+00 1.20E—06
CO—58 0.OOE+00 6.86E—05 0.OOE+00 0.OOE+00 0.OOE+00 9.45E—04 0.OOE+00 1.58E—04
CO—co 0.OOE+00 7.83E—05 0.OOE+00 0.OOE+00 0.OOE+00 1.02E—03 0.OOE+00 1.76E—04
ZR—95 4.04E—10 1.28E—10 0.OOE+00 1.87E—10 0.OOE+00 2.94E—07 0.OOE+00 8.77E—11
NB—95 1.78E—06 9.88E—07 0.OOE+00 9.58E—07 0.OOE+00 4.23E—03 0.OOE+00 5.44E—07
SB—124 6.98E—08 1.29E—09 3.83E—07 0.OOE+00 6.1OE—08 1.41E—06 0.OOE+00 9.33E—09
SB—125 1.18E—07 1.30E—09 1.13E—10 0.OOE+00 1.04E—07 9.23E—07 0.OOE+00 2.7?E—08
TE—132 9.37E—06 5.93E—06 6.26E—06 5.69E—05 0.OOE+00 1.88E—04 0.OOE+00 5.59E—06
1—132 4.23E—08 1.11E—07 3.73E—06 1.74E—07 0.OOE+00 4.82E—08 0.OOE+00 3.97E—08
1—133 3.02E—08 5.12E—08 7.15E—06 8.98E—08 0.OOE+00 3.87E—08 0.OOE+00 1.56E—08

CHILD
H—3 0.OOE+00 5.82E—02 5.82E—02 5.82E—02 5.82E—02 5.82E—02 0.OOE+00 5.82E—02
CR—51 0.OOE+00 0.OOE+00 4.17E—08 1.14E—08 7.61E—08 3.98E—06 0.OOE+00 7.50E—08
MN—54 0.OOE+00 3.70E—06 0.OOE+00 1.04E—06 0.OOE+00 3.1OE—06 0.OOE+00 9.85E—07
FE—59 1.63E—06 2.63E—06 0.OOE+00 0.OOE+00 7.63E—07 2.74E—06 0.OOE+00 1.31E—06
CO—58 0.OOE+00 5.52E—05 0.OOE+00 0.OOE+00 0.OOE+00 3.22E—04 0.OOE+00 1.69E—04
CO—CO O.OOE+OO C.41E—05 O.OOE+OO O.OOE+OO O.OOE+OO 3.55E—04 O.OOE+OO 1.89E—04
ZR—95 5.48E—1O 1.20E—1O O.OOE+OO 1.72E—1O O.OOE+OO 1.26E—07 O.OOE+OO 1.07E—1O
NB—95 2.1OE—OC 8.19E—07 O.OOE+OO 7.69E—07 O.OOE+OO 1.51E—03 O.OOE+OO 5.85E—07
SB—124 1.14E—07 1.47E—09 2.52E—1O O.OOE+OO C.32E—08 7.13E—07 O.OOE+OO 3.99E—08
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ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 720 of 800

LIQUID RELEASE AND DOSE SUMM7RY 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)
Agegroup Bone Liver Thyroid Kidney Lung GI-Lil Skin TB

SB—125 1.95E—07 1.50E—09 1.80E—10 0.OOE+00 1.08E—07 4.65E—07 0.OOE+00 4.07E—08
TE—132 1.17E—05 5.18E—06 7.55E—06 4.81E—05 0.OOE+00 5.22E—05 0.OOE+00 6.26E—06
1—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.OOE+00 1.96E—08 0.OOE+00 1.84E—08

INFANT

H—3 0.OOE+00 2.59E—02 2.59E—02 2.59E—02 2.59E—02 2.59E—02 0.OOE+00 2.59E—02
CR—51 0.OOE+00 0.OOE+00 1.85E—10 4.04E—11 3.60E—10 8.26E—09 0.OOE+00 2.83E—10
MN—54 0.OOE+00 8.21E—09 0.OOE+00 1.82E—09 0.OOE+00 3.02E—09 0.OOE+00 1.86E—09
FE—59 1.44E—08 2.52E—08 0.OOE+00 0.OOE+00 7.44E—09 1.20E—08 0.OOE+00 9.92E—09
CO—58 0.OOE+00 1.04E—06 0.OOE+00 0.OOE+00 0.OOE+00 2.59E—06 0.OOE+00 2.60E—06
CO—co 0.OOE+00 1.23E—06 0.OOE+00 0.OOE+00 0.OOE+00 2.93E—06 0.OOE+00 2.91E—06
ZR—95 1.15E—10 2.81E—11 0.OOE+00 3.03E—11 0.OOE+00 1.40E—08 0.OOE+00 1.99E—11
NB—95 6.26E—11 2.58E—11 0.OOE+00 1.85E—11 0.OOE+00 2.18E—08 0.OOE+00 1.49E—11
SB—124 6.04E—08 8.92E—10 1.60E—10 0.OOE+00 3.78E—08 1.87E—07 0.OOE+00 1.87E—08
SB—125 9.19E—08 8.89E—10 1.15E—10 0.OOE+00 5.32E—08 1.23E—07 0.OOE+00 1.89E—08
TE—132 2.88E—08 1.43E—08 2.1OE—08 8.91E—08 0.OOE+00 5.27E—08 0.OOE+00 1.33E—08
1—132 3.39E—09 6.88E—09 3.22E—07 7.68E—09 0.OOE+00 5.57E—09 0.OOE+00 2.45E—09
1—133 2.53E—09 3.68E—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. BYRI6-012 REVISION 0 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) : 5.256E+05
Unit : 1
Receptor : Liquid Receptor

=== MAXIMUM DOSE FOR PERIOD

Admin Tot Body

T.Spec Any Organ

Critical Pathway
Maj or Contributors
Nuclide Percentage

SB—125 1.60E—03
SB—124 2.45E—03
H—3 8.84E+01
CR—51 2.18E—02
MN—54 1.87E—02
FE—59 1.29E—02
CO—58 1.77E+00
CO-co
ZR—95
NB-95
TE-132
1—132
1—133

T.Spec Tot Body

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

Critical Pathway : Fresh Water Fish - Sport (FFSP)
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

Limit
Type

Admin

Organ
Type

Any Organ

Dose
(mrem)

Limit Limit
Period (mrem)

Age
Group Organ

ADULT GILLI 7.88E-02 31-day
Quarter
Annual

ADULT TBODY 7.OOE-02 31-day

f
Quarter
Annual

ADULT GILLI 7.88E-02 31-day
Quarter
Annual

1 . 50E—01
3 . 75E+O0
7 . 50E+O0

4 . 50E—02
1 . 13E+00
2 . 25E+0O

2 . OOE—01
5 . OOE+00
1 . OOE+O1

6.OOE—02
1 . 50E+00
3 . OOE+O0

Percent
of Limit

5 . 25E+01
2 . 1OE+00
1 . 05E+O0

1 . 55E+02
6.22E+0O
3 . 11E+00

3 . 94E+01
1 . 58E+00
7 . 88E—01

1 . 17E+02
4 . 66E+00
2 . 33E+00

1 . 87E+O0
5 . 09E—04
7 . 58E+00
3 . 45E—01
2 . 58E—05
5 . 56E—05

ADULT TBODY 7.OOE-02 31-day
Quarter
Annual
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ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 740 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

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

SB—125 3.90E—05
SB—124 3.84E—05
H—3 9.95E+01
CR—51 9.74E—05
MN—54 1.31E—03
FE—59 1.67E—03
CO—58 2.21E—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. BYRI6-012 REVISION 0 PAGE 750 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

=== MULTIPLE RELEASE POINT MESSAGE
Undiluted and Diluted Flowrate(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 (gpm) NA

=== NUCLI DE DATA ====—===========

Nuclide uCi

CO—57 1.40E+01
SB—122 5.08E+00
SB—124 2.69E+01
SB—125 7.12E+01
TE—123M 2.05E+01
CR—51 1.92E+02
MN—54 3.94E+00
FE—59 4.47E+00
CO—58 2.76E+03
CO—CO 1.09E+03
ZR—95 5.34E+OO
NB—95 1.42E+Ol
TE—132 1.32E+O1
1—132 1.95E+O1
1—133 1.93E+OO

Gamma 4.24E+03

XE—133 2.54E+02

D&EG 2.54E+02

H—3 1.66E+09

Beta 1.66E+09

Total 1.66E+09
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ANALYSIS NO. BYRI6-012 REVISION 0
LIQUID RELEASE AND DOSE SUMMARY REPORT

- (PERIOD BASIS - BY UNIT) -

PAGE 760 of 800

Release ID .

Period Start Date
Period End Date
Period Duration (mins)
Unit : 2

All Liquid Releases
01/01/2015 00:00
01/01/2016 00:00
5 . 256E+05

Receptor : Liquid Receptor

=== PERMIT ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)
Age/Path Bone Liver Thyroid Kidney Lung

APWtr
AFWFSp
T PWt r
T FWFSp
CPWtr
CFWFSp

IPWtr

ADULT
ADULT

TEEN
TEEN
CHILD
CHILD
INFANT

GI-Lli Skin TB

APWtr 6.08E—08 1.95E—02 1.95E—02 1.95E—02 1.95E—02 1.95E—02 0.OOE+00 1.95E—02
AFWFSp 1.21E—05 5.03E—02 5.02E—02 5.02E—02 5.O1E—02 5.93E—02 0.OOE+00 5.05E—02
TPWtr 5.87E—08 1.37E—02 1.37E—02 1.37E—02 1.37E—02 1.37E—02 0.OOE+00 1.37E—02
TFWFSp 1.27E—05 3.87E—02 3.85E—02 3.86E—02 3.85E—02 4.49E—02 0.OOE+00 3.89E—02
CPWtr 1.69E—07 2.63E—02 2.63E—02 2.63E—02 2.63E—02 2.64E—02 0.OOE+00 2.64E—02
CFWFSp 1.57E—05 3.20E—02 3.19E—02 3.19E—02 3.19E—02 3.41E—02 0.OOE+00 3.23E—02
IPWtr 2.02E—07 2.59E—02 2.59E—02 2.59E—02 2.59E—02 2.59E—02 0.OOE+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 0.OOE+00 5.26E—02
CHILD 1.58E—05 5.84E—02 5.83E—02 5.83E—02 5.82E—02 6.05E—02 0.OOE+00 5.86E—02
INFANT 2.02E—07 2.59E—02 2.59E—02 2.59E—02 2.59E—02 2.59E—02 0.OOE+00 2.59E—02

=== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

Potable Water (PWtr)
Fresh Water Fish — Sport (FFSP)
Potable Water (PWtr)
Fresh Water Fish — Sport (FFSP)
Potable Water (PWtr)
Fresh Water Fish — Sport (FFSP)
Potable Water (PWtr)
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ANALYSIS NO. BYRJ6-012 REVISION 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) : 5.256E+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
H—3 0.OOE+00 6.96E—02 6.96E—02 6.96E—02 6.96E—02 6.96E—02 0.OOE+00 6.96E—02
CR—51 0.OOE+00 0.OOE+00 4.07E—08 1.50E—08 9.04E—08 1.71E—05 0.OOE+00 6.82E—08
MN—54 0.OOE+00 4.80E—06 0.OOE+00 1.43E—06 0.OOE+00 1.47E—05 0.OOE+00 9.16E—07
FE—59 1.30E—06 3.05E—06 0.OOE+00 0.OOE+00 8.52E—07 1.02E—05 0.OOE+00 l.17E—06
CO—58 0.OOE+00 6.90E—05 0.OOE+00 0.OOE+00 0.OOE+00 1.40E—03 0.OOE+00 1.55E—04
CO—co 0.OOE+00 7.83E—05 0.OOE+00 0.OOE+00 0.OOE+00 1.47E—03 0.OOE+00 1.73E—04
ZR—95 3.95E—10 1.27E—10 0.OOE+00 1.99E—10 0.OOE+00 4.O1E—07 0.OOE+00 8.57E—11
NB—95 1.77E—06 9.84E—07 0.OOE+00 9.73E—07 0.OOE+00 5.97E—03 0.OOE+00 5.29E—07
SB—124 6.77E—08 l.28E—09 1.65E—10 0.OOE+00 5.28E—08 1.93E—06 0.OOE+00 2.69E—08
SB—125 1.15E—07 l.28E—09 1.17E—10 0.OOE+00 8.85E—08 1.26E—06 0.OOE+00 2.73E—08
TE—132 8.88E—06 5.75E—06 6.35E—06 5.53E—05 0.OOE+00 2.72E—04 0.OOE+00 5.39E—06
1—132 4.05E—08 1.08E—07 3.79E—06 1.72E—07 0.OOE+00 2.03E—08 0.OOE+00 3.79E—08
1—133 2.80E—08 4.88E—08 7.17E—06 8.51E—08 0.OOE+00 4.38E—08 0.OOE+00 1.49E—08

TEEN
H—3 0.OOE+00 5.22E—02 5.22E—02 5.22E—02 5.22E—02 5.22E—02 0.OOE+00 5.22E—02
CR—51 0.OOE+00 0.OOE+00 3.90E—08 1.54E—08 l.OOE—07 1.18E—05 0.OOE+00 7.02E—08
MN—54 0.OOE+00 4.72E—06 0.OOE+00 1.41E—06 0.OOE+00 9.69E—06 0.OOE+00 9.37E—07
fE—59 1.34E—06 3.12E—06 0.OOE+00 0.OOE+00 9.83E—07 7.38E—06 0.OOE+00 1.20E—06
CO—58 0.OOE+00 6.86E—05 0.OOE+00 0.OOE+00 0.OOE+00 9.45E—04 0.OOE+00 1.58E—04
CO—60 0.OOE+00 7.83E—05 0.OOE+00 0.OOE+00 0.OOE+00 1.02E—03 0.OOE+00 1.76E—04
ZR—95 4.04E—10 1.28E—l0 0.OOE+00 1.87E—l0 0.OOE+00 2.94E—07 0.OOE+00 8.77E—11
NB—95 1.78E—06 9.88E—07 0.OOE+00 9.58E—07 0.OOE+00 4.23E—03 0.OOE+00 5.44E—07
SB—124 6.98E—08 1.29E—09 3.83E—07 0.OOE+00 6.1OE—08 1.41E—06 0.OOE+00 9.33E—09
SB—125 1.18E—07 1.30E—09 1.13E—10 0.OOE+00 1.04E—07 9.23E—07 0.OOE+00 2.77E—08
TE—132 9.37E—06 5.93E—06 6.26E—06 5.69E—05 0.OOE+00 1.88E—04 0.OOE+00 5.59E—06
1—132 4.23E—08 1.11E—07 3.73E—06 1.74E—07 0.OOE+00 4.82E—08 0.OOE+00 3.97E—08
1—133 3.02E—08 5.12E—08 7.15E—06 8.98E—08 0.OOE+00 3.87E—08 0.OOE+00 1.56E—08

CHILD
H—3 0.OOE+00 5.82E—02 5.82E—02 5.82E—02 5.82E—02 5.82E—02 0.OOE+00 5.82E—02
CR—51 0.OOE+00 0.OOE+00 4.17E—08 1.14E—08 7.61E—08 3.98E—06 0.OOE+00 7.50E—08
MN—54 0.OOE+00 3.70E—06 0.OOE+00 1.04E—06 0.OOE+00 3.1OE—06 0.OOE+00 9.85E—07
FE—59 1.63E—06 2.63E—06 0.OOE+00 0.OOE+00 7.63E—07 2.74E—06 0.OOE+00 l.31E—06
CO—58 0.OOE+00 5.52E—05 0.OOE+00 0.OOE+00 0.OOE+00 3.22E—04 0.OOE+00 l.69E—04
CO—60 0.OOE+00 6.41E—05 0.OOE+00 0.OOE+00 0.OOE+00 3.55E—04 0.OOE+00 1.89E—04
ZR—95 5.48E—10 1.20E—10 0.OOE+00 1.72E—10 0.OOE+00 1.26E—07 0.OOE+00 1.07E—10
NB—95 2.1OE—06 8.19E—07 0.OOE+00 7.69E—07 0.OOE+00 1.51E—03 0.OOE+00 5.85E—07
SB—124 1.14E—07 1.47E—09 2.52E—10 0.OOE+00 6.32E—08 7.13E—07 0.OOE+00 3.99E—08
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ANALYSIS NO. BYRI6-012 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 (mrem)
Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

SB—125 1.95E—07 1.50E—09 1.80E—10 0.OOE+00 1.08E—07 4.65E—07 0.OOE+00 4.07E—08
TE—132 1.17E—05 5.18E—06 7.55E—06 4.81E—05 0.OOE+00 5.22E—05 0.OOE+00 6.26E—06
1—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.OOE+00 1.96E—08 0.OOE+00 1.84E—08

INFANT
H—3 0.OOE+00 2.59E—02 2.59E—02 2.59E—02 2.59E—02 2.59E—02 0.OOE+00 2.59E—02
CR—51 0.OOE+00 0.OOE+00 l.85E—10 4.04E—11 3.60E—10 8.26E—09 0.OOE+00 2.83E—10
MN—54 0.OOE+00 8.21E—09 0.OOE+00 1.82E—09 0.OOE+00 3.02E—09 0.OOE+00 1.86E—09
fE—59 1.44E—08 2.52E—08 0.OOE+00 0.OOE+00 7.44E—09 1.20E—08 0.OOE+00 9.92E—09
CO—58 0.OOE+00 1.04E—06 0.OOE+00 0.OOE+00 0.OOE+00 2.59E—06 0.OOE+00 2.60E—06
CO—60 0.OOE+00 1.23E—06 0.OOE+00 0.OOE+00 0.OOE+00 2.93E—06 0.OOE+00 2.91E—06
ZR—95 1.15E—l0 2.81E—11 0.OOE+00 3.03E—11 0.OOE+00 1.40E—08 0.OOE+00 1.99E—1l
NB—95 6.26E—11 2.58E—11 0.OOE+00 1.85E—11 0.OOE+00 2.18E—08 0.OOE+00 1.49E—11
SB—124 6.04E—08 8.92E—10 1.60E—10 0.OOE+00 3.78E—08 1.87E—07 0.OOE+00 1.87E—08
SB—125 9.19E—08 8.89E—10 1.15E—10 0.OOE+00 5.32E—08 1.23E—07 0.OOE+00 1.89E—08
TE—132 2.88E—08 1.43E—08 2.1OE—08 8.91E—08 0.OOE+00 5.27E—08 0.OOE+00 1.33E—08
1—132 3.39E—09 6.88E—09 3.22E—07 7.68E—09 0.OOE+00 5.57E—09 0.OOE+00 2.45E—09
1—133 2.53E—09 3.68E—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. BYRJ6-012 REVISION 0 PAGE 790 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

=== MAXIMUM DOSE FOR PERIOD

Admin Tot Body

T.Spec Any Organ

Critical Pathway
Maj or Contributors
Nuclide Percentage

SB—125
SB—124
H-3
CR-51
MN- 54
FE-S 9
CO-S 8
CO-60
ZR—95
NB-95
TE-132
1—132
1—133

1 . 87E+00
S . 09E—04
7 . 58E+00
3 . 45E—01
2 . 58E—0S
S . 56E—0S

T.Spec Tot Body

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

Critical Pathway : Fresh Water Fish - Sport (FFSP)
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

Limit
Type

Admin

Organ
Type

Any Organ

Dose
(mrem)

Limit Limit
Period (mrem)

Age
Group Organ

ADULT GILLI 7.88E-02 31-day
Quarter
Annual

ADULT TBODY 7.OOE-02 31-day
Quarter
Annual

ADULT GILLI 7.88E-02 31-day
Quarter
Annual

1 . 60E—03
2 . 45E—03
8 . 84E+01
2 . 18E—02
1 . 87E—02
1 . 29E—02
1 . 77E+00

1 . SOE—01
3 . 75E+00
7 . SOE+00

4 . SOE—02
1 . 13E+00
2 . 25E+00

2 . OOE—01
S . OOE+00
1 . OOE+01

6.OOE—02
1 . SOE+00
3 . OOE+00

Percent
of Limit

S . 25E+01
2 . 1OE+00
1 . OSE+00

1 . SSE+02
6 . 22E+00
3 . 11E+00

3 . 94E+01
1 . 58E+00
7 . 88E—01

1 . 17E+02
4 . 66E+00
2 . 33E+00

ADULT TBODY 7.OOE-02 31-day
Quarter
Annual
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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

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

SB—125 3.90E—05
SB—124 3.84E—05
H—3 9.95E+01
CR—51 9.74E—05
MN—54 1.31E—03
FE—59 1.67E—03
CO—58 2.21E—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. BYRJ6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE2Pof8P
vs s i

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT

(Composite Critical Receptor - Limited Analysis)

Release ID : 1 All Gas
Period Start Date. . . : 01/01/2017
Period End Date : 01/01/2018
Period Duration (mm) : 5.256E+05
Coefficient Type : Historical
Unit : 1

Release Types
00:00
00:00

=== RELEASE DATA
Total Release Duration (minutes)
Total Release Volume (cf)
Average Release Flowrate (cfm) ...

5.256E+05
7.726E+10
1.470E+05

Average Period Flowrate (cfm) 1.470E+05

=== NUCLIDE DATA
Average EC

Nuclide uCi uCi/cc Ratio EC

AR—41 2.49E+07 1.14E—08 1.14E+00 1.OOE—08

KR—85M 4.99E+06 2.28E—09 2.28E—02 1.OOE—07

KR—85 7.OOE+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—09

XE—131M 3.89E+07 1.78E—08 8.90E—03 2.OOE—06

XE—133M l.50E+07 6.85E—09 1.14E—02 6.OOE—07

XE—133 2.OOE+09 9.13E—07 1.83E+00 5.OOE—07

XE—135 1.50E+07 6.85E—09 9.79E—02 7.OOE—08

XE—138 1.OOE+06 4.57E—10 2.28E—02 2.OOE—08

F&AG 2.81E+09 1.28E—06 4.02E+00

1—131 5.1OE+04 2.33E—11 1.16E—01 2.OOE—10

1—133 7.OOE+04 3.20E—11 3.20E—02 1.OOE—09

Iodine 1.21E+05 5.53E—11 1.48E—01

C—14 7.99E+06 3.65E—09 1.22E+00 3.OOE—09

Other 7.99E+06 3.65E—09 1.22E+00

H—3 1.OOE+09 4.57E—07 4.57E+00 1.OOE—07

H—3 1.OOE+09 4.57E—07 4.57E+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 5.OOE—10

CO—58 1.60E+04 7.31E—12 7.31E—03 1.OOE—09

CO—CO 7.29E+03 3.33E—12 6.66E—02 5.OOE—ll

SR—89 3.39E+02 1.55E—13 7.75E—04 2.OOE—1O

SR—90 6.19E+O1 2.83E—14 4.72E—03 6.OOE—12

Date/Time: 08/11/2016 08:44 retdaslD: Retdas Page - 1



ANALYSIS NO. BYRI6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE 3Pof8P
vs s I

Verified By:

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

DATA =======================================================—======——

Average EC
uCi uCi/cc Ratio BC

4.70E+03 2.15E—12 1.07E—02 2.OOE—1O
7.79E+03 3.56E—12 1.78E—02 2.OOE—1O

Date:

Release ID : 1 All Gas Release Types
Period Start Date. . . : 01/01/201? 00:00
Period End Date : 01/01/2018 00:00
Period Duration (mm) : 5.256E+05
Coefficient Type : Historical
Unit : 1

=== NUCLIDE

Nuclide

CS—134
CS—137

P>=8 4.25E+04 1.94E—11 1.12E—01

Total 3.81E+09 1.74E—06 1.O1E+01

Date/Time: 08/11/2016 08:44 retdaslD: Retdas Page - 2
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RETDAS v3.6.4 <BYR>

REVISION 0 PAGE4Pof8P
vs s i

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

=== MAXIMUM I &P DOSE FOR PERIOD

Admin Any Organ INFANT THYROID 6.64E+00 31-day
Quarter
Annual

T.Spec Any Organ

Receptor
Distance (meters)
Compass Point : 0.0
Critical Pathway : 5 Cr5/Cow/Milk (CMILK)
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

H—3 3.71E—01
C—14 1.19E+00
MN—54 1.17E—02
FE—59 7.83E—04
CO—58 1.09E—02
CO—CO 2.81E—O1
SR—89 1.32E—08
SR—90 O.OOE+OO
1—131 9.66E+O1
1—133 1.26E+OO
CS—134 5.86E—02
CS—137 2.46E—O1

: 5 Composite Crit. Receptor - IP
: 0.0

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

INFANT THYROID 6.64E+OO 31-day
Quarter
Annual

2 . 25E—O1
5. 63E+OO
1 . 13E+O1

3 . OOE—O1
7 . 50E+OO
1 . 50E+O1

Percent
of Limit

2 . 95E+03
1 . 18E+02
5 . 90E+O1

2 . 21E+03
8 . 85E+O1
4 . 43E+O1
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 5Pof8P
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Release ID .

Period Start Date. . . .2

Period End Date .

Period Duration (mm)
Coefficient Type
Unit :

=== PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)

RETDAS v3.6.4 <BYR>

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
Historical

Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

AGPD 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 0.OOE+00 4.06E—02
AINHL 2.20E—03 1.OBE—02 2.14E—02 1.07E—02 1.16E—02 1.07E—02 0.OOE+00 1.07E—02
AVEG 1.17E—01 5.42E—02 2.73E—01 4.48E—02 4.03E—02 4.41E—02 0.OOE+00 5.02E—02
ACMEAT 3.93E—02 1.25E—02 4.08E—02 1.1OE—02 1.05E—02 1.26E—02 0.OOE+00 1.20E—02
ACMILK 5.36E—02 3.41E—02 8.66E—01 2.46E—02 1.63E—02 1.60E—02 0.OOE+00 2.83E—02
TGPD 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 0.OOE+00 4.06E—02
TINHL 3.14E—03 1.11E—02 2.44E—02 1.1OE—02 1.23E—02 1.1OE—02 0.OOE+00 1.1OE—02
TVEG 1.86E—01 7.74E—02 2.49E—01 6.26E—02 5.70E—02 5.95E—02 0.OOE+00 6.41E—02
TCMEAT 3.31E—02 9.81E—03 3.O1E—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 4.11E—02 2.71E—02 2.53E—02 0.OOE+00 3.77E—02
CGPD 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 0.OOE+00 4.06E—02
CINHL 4.32E—03 1.O1E—02 2.55E—02 1.OOE—02 1.11E—02 9.92E—03 0.005+00 9.95E—03
CVEG 4.46E—01 1.50E—01 4.08E—01 1.26E—01 1.17E—01 1.16E—01 0.OOE+00 1.21E—01
CCMEAT 6.23E—02 1.63E—02 4.74E—02 1.48E—02 1.42E—02 1.46E—02 0.OOE+00 1.47E—02
CCMILK 2.40E—01 1.08E—01 2.72E+00 7.94E—02 5.59E—02 5.17E—02 0.005+00 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 4.06E—02
IINHL 3.16E—03 6.02E—03 2.02E—02 5.94E—03 6.62E—03 5.86E—03 0.OOE+00 5.89E—03
ICMILK 4.55E—01 2.12E—0l 6.58E+00 1.46E—01 1.08E—01 9.92E—02 0.OOE+00 1.15E—01

TOTALS
ADULT 2.52E—01 1.52E—01 1.24E+00 1.32E—01 1.19E—01 1.24E—01 0.OOE+00 1.42E—01
TEEN 3.62E—01 1.96E—01 1.71E+00 1.64E—01 1.45E—01 1.46E—01 0.OOE+00 1.62E—01
CHILD 7.93E—01 3.25E—0l 3.24E+00 2.70E—01 2.38E—01 2.33E—01 0.OOE+00 2.50E—01
INFANT 4.98E—01 2.59E—01 6.64E+00 1.92E—01 1.55E—01 1.46E—01 0.OOE+00 1.61E—01

=== AGE GROUP / PATHWAY DESCRIPTIONS ================—=== —====== —=======

Abbreviation Age Group Pathway

AGPD ADULT Ground Plane Deposition (GPD)
AINHL ADULT Inhalation (INHL)
AVEG ADULT Vegetation (VEG)
ACMEAT ADULT Grs/Cow/Meat (CHEAT)
ACMILK ADULT Grs/Cow/Milk (CHILK)
TGPD TEEN Ground Plane Deposition (GPD)
TINHL TEEN Inhalation (INHL)
TVEG TEEN Vegetation (VEG)
TCMEAT TEEN Grs/Cow/Meat (CHEAT)
TCMILK TEEN Grs/Cow/Milk (CHILK)
CGPD CHILD Ground Plane Deposition (GPD)
CINHL CHILD Inhalation (INHL)
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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 : 1

DESCRI PT IONS
Pathway

=== AGE GROUP
Abbreviation

CVEG
CCMEAT
CCMILK
IGPD
IINHL
ICMILK

/ PATHWAY
Age Group

CHILD
CHILD
CHILD
INFANT
INFANT

INFANT

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

Grs/Cow/Milk (CMILK)

(GPD)
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Limit
Type Dose Type

Admin Gamma

Admin Beta

T.Spec Gamma

Receptor : 4
Distance (meters) : 0.0
Compass Point : 0.0
Major Contributors : 0.0
Nuclide Percentage

AR- 41
KR-85M
KR-85
KR-87
KR-B 8
XE-131M
XE-133M
XE-133
XE-135
XE-13B

T.Spec Beta

Percent
of Limit

Receptor
Distance (meters) . ...

Compass Point

. . . : 4 Composite

. . . : 0.0

. . . : 0.0

Crit. Receptor - NC

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 01/01/201B 00:00
Period Duration (mm) : 5.256E+05
Coefficient Type : Historical
Unit : 1

=== MAXIMUM NC DOSE FOR PERIOD
Dose Limit Limit
(mrad) Period (mrad)

6.57E—02 31—day
Quarter
Annual

5.27E—02 31—day
Quarter
Annual

6.57E—02 31—day
Quarter
Annual

Composite Crit. Receptor - NC

1 . 50E—01
3 . 75E+00
7 . 50E+00

3 . OOE—01
7 . 50E+00
1 . 50E+Ol

2 . OOE—01
5 . OOE+00
1 . OOE+Ol

4 . OOE—01
1 . OOE+01
2 . OOE+01

2 . 05E+01
5 . 42E—01
1 . 06E+00
5 . 45E—01
1 . 07E+01
5 . 37E—01
4 . 33E—01
6 . 23E+01
2 . 54E+00
B . l4E—01

4 . 3BE+01
1 . 75E+00
B . 75E—01

1.76E+01
7 . 02E—01
3 . 51E—01

3 .2BE+01
1 . 31E+00
6 . 57E—01

1 . 32E+01
5 . 27E—01
2 . 63E—01

% or greater to total

5.27E—02 31—day
Quarter
Annual

Date/Time: OB/11/2016 OB:44 retdaslD: Retdas Page - 6
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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 : 1

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

AR—41 2.21E+00
KR—85M 2.66E—01
KR—85 3.69E+01
KR—87 2.79E—01
KR—88 6.335—01
XE—131M 1.175+00
XE—133M 6.OOE—01
XE—133 5.685+01
XE—135 9.98E—01
XE—138 1.295—01
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ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE2Q of 8Q
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

=== RELEASE DATA ===================—===

Total Release Duration (minutes) 5.256E+05
Total Release Volume (cf) 7.726E+10
Average Release Flowrate (cfm) 1.470E+05

Average Period Flowrate (cfm) 1.470E+05

=== NUCLIDE DATA =============================== —

Average BC
Nuclide uCi uCi/cc Ratio BC

AR—41 2.49E+07 1.14E—08 l.14E+00 1.OOE—08
KR—85M 4.99E+06 2.28E—09 2.28E—02 1.OOE—07
KR—85 7.OOE+08 3.20E—07 4.5?E—01 7.OOE—07
KR—87 l.OOE+06 4.57E—10 2.28E—02 2.OOE—08
KR—88 7.99E+06 3.65E—09 4.06E—01 9.OOE—09
XE—131M 3.89E+07 1.78E—08 8.90E—03 2.OOE—06
XE—133M 1.50E+07 6.85E—09 1.14E—02 6.OOE—07
XE—133 2.OOE+09 9.13E—07 l.83E+00 5.OOE—07
XE—135 l.50E+07 6.85E—09 9.79E—02 7.OOE—08
XE—138 1.OOE+06 4.57E—10 2.28E—02 2.OOE—08

F&AG 2.81E+09 1.28E—06 4.02E+00

1—131 5.1OE+04 2.33E—11 l.16E—01 2.OOE—10
1—133 7.OOE+04 3.20E—11 3.20E—02 1.OOE—09

Iodine 1.21E+05 5.53E—11 1.48E—01

C—14 7.99E+06 3.65E—09 l.22E+00 3.OOE—09

Other 7.99E+06 3.65E—09 1.22E+00

H—3 1.OOE+09 4.57E—07 4.57E+00 1.OOE—07

H—3 1.OOE+09 4.57E—07 4.57E+00

MN—54 4.70E+03 2.15E—12 2.15E—03 1.OOE—09
FE—59 1.60E+03 7.31E—13 l.46E—03 5.OOE—10
CO—58 l.60E+04 7.31E—12 7.31E—03 1.OOE—09
CO—CO 7.29E+03 3.33E—12 6.66E—02 5.OOE—11
SR—89 3.39E+02 1.55E—13 7.75E—04 2.OOE—1O
SR—90 C.19E+O1 2.83E—14 4.72E—03 C.OOE—12

Date/Time: 08/11/2016 08:42 retdaslD: Retdas Page - 1
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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

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 . 256E+05
Historical

=== NUCLIDE

Nuclide

CS—134
CS—137

P>=8

Verified By:

EC

2 . OOE—10
2 . OOE—l0

Date:

DATA
Average EC

uCi uCi/cc Ratio

4.70E+03 2.15E—12 1.07E—02
7.79E+03 3.56E—12 1.78E—02

4.25E+04 l.94E—l1 1.12E—Ol

3.8lE+09 l.74E—06 l.O1E+OlTotal
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ANALYSIS NO. BYRI6-012
RETDAS v3.6.4 <BYR>
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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 01/01/2017 00:00
Period End Date : 01/01/2018 00:00
Period Duration (mm) : 5.256E+05
Coefficient Type : Historical
Unit : 2

: 0.0
Composite Crit. Receptor - IP

3 . OOE—01
7 . 50E+00
1 . 50E+01

2 . 21E+03
8 . 85E+01
4 . 43E+01

=== MAXIMUM I&P DOSE FOR PERIOD
Limit Organ Age Dose Limit Limit Percent
Type Type Group Organ (mrem) Period (mrem) of Limit

Admin Any Organ INFANT THYROID 6.64E+00 31-day 2.25E-01 2.95E+03
Quarter 5.63E+00 1.18E+02
Annual 1.13E+01 5.90E+01

T.Spec Any Organ INFANT THYROID 6.64E+00 31-day
Quarter
Annual

Receptor : 5
Distance (meters) ..

Compass Point : 0.0
Critical Pathway : 5 Grs/Cow/Milk (CMILK)
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

H—3 3.71E—01
C—14 1.19E+00
MN—54 1.17E—02
FE—59 7.83E—04
CO—58 1.09E—02
CO—CO 2.81E—O1
SR—89 1.32E—08
SR—90 O.OOE+OO
1—131 9.66E+O1
1—133 1.26E+OO
CS—134 5.86E—02
CS—137 2.46E—O1
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ANALYSIS NO. BYRI6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE5Qof8Q
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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 Release Types
01/01/2017 00:00
01/01/2018 00:00
5 . 256E+05
Historical

2

=== PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)

=== AGE GROUP
Abbreviation

/ PATHWAY

Age Group
DESCRI PT IONS

Pathway

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)

Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

AGPD 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 0.OOE+00 4.06E—02
AINHL 2.20E—03 1.08E—02 2.14E—02 1.07E—02 1.16E—02 1.07E—02 0.OOE+00 1.07E—02
AVEG 1.17E—01 5.42E—02 2.73E—01 4.48E—02 4.03E—02 4.41E—02 0.OOE+00 5.02E—02
ACMEAT 3.93E—02 1.25E—02 4.08E—02 1.1OE—02 1.05E—02 1.26E—02 0.OOE+00 1.20E—02
ACMILK 5.36E—02 3.41E—02 8.66E—01 2.46E—02 1.63E—02 l.60E—02 0.OOE+00 2.83E—02
TGPD 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 0.OOE+00 4.06E—02
TINHL 3.14E—03 1.11E—02 2.44E—02 1.1OE—02 1.23E—02 1.1OE—02 0.OOE+00 1.1OE—02
TVEG 1.86E—0l 7.74E—02 2.49E—01 6.26E—02 5.70E—02 5.95E—02 0.OOE+00 6.41E—02
TCMEAT 3.31E—02 9.81E—03 3.O1E—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 4.11E—02 2.71E—02 2.53E—02 0.OOE+00 3.77E—02
CGPD 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 0.OOE+00 4.06E—02
CINHL 4.32E—03 1.O1E—02 2.55E—02 1.OOE—02 1.11E—02 9.92E—03 0.OOE+00 9.95E—03
CVEG 4.46E—01 1.50E—01 4.08E—01 1.26E—01 1.17E—01 1.16E—01 0.OOE+00 1.21E—01
CCMEAT 6.23E—02 1.63E—02 4.74E—02 1.48E—02 1.42E—02 1.46E—02 0.OOE+00 1.47E—02
CCMILK 2.40E—01 1.08E—01 2.72E+00 7.94E—02 5.59E—02 5.17E—02 0.OOE+00 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 4.06E—02
IINHL 3.16E—03 6.02E—03 2.02E—02 5.94E—03 6.62E—03 5.86E—03 0.OOE+00 5.89E—03
ICMILK 4.55E—01 2.12E—01 6.58E+00 1.46E—01 1.08E—01 9.92E—02 0.OOE+00 1.15E—01

ADULT 2.52E—01 1.52E—01 1.24E+00 1.32E—01 1.19E—01 1.24E—01 0.OOE+00 1.42E—01
TEEN 3.62E—01 1.96E—01 1.71E+00 1.64E—01 1.45E—01 1.46E—01 0.OOE+00 1.62E—0l
CHILD 7.93E—01 3.25E—01 3.24E+00 2.70E—01 2.38E—01 2.33E—01 0.OOE+00 2.50E—01
INFANT 4.98E—0l 2.59E—01 6.64E+00 1.92E—01 1.55E—01 1.46E—01 0.OOE+00 1.61E—01

TOTALS

AGPD

AINHL
AVEG
ACMEAT
ACMILK
TGPD
TINHL
TVEG
TCMEAT
TCMILK
CGPD
CINHL

ADULT

ADULT
ADULT

ADULT
ADULT

TEEN
TEEN
TEEN
TEEN
TEEN
CHILD
CHILD

(GPD)

(GPD)
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ANALYSIS NO. BYRI6-012
RETDAS v3.6.4 <BYR>

REVISION 0 PAGE6Qof8Q
vs s i

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

CVEG
CCMEAT
CCMILK
IGPD
IINHL
ICMILK

CHILD
CHILD
CHILD
INFANT
INFANT
INFANT

1 All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 .256E+05
Historical

== AGE GROUP I PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)

Grs/Cow/Milk (CMILK)

Date/Time: 08/11/2016 08:42 retdaslD: Retdas Page - 5



ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE ZQ of 8Q
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

=== MAXIMUM NG DOSE FOR PERIOD
Limit Dose Limit Limit Percent
Type 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 5.27E02 31-day 3.OOE-01 1.76E+01
Quarter 7.50E+00 7.02E—01
Annual 1.50E+01 3.51E—01

T.Spec Gamma 6.57E-02 31-day 2.OOE-01 3.28E+01
Quarter 5.OOE+00 1.31E+00
Annual 1.OOE+01 6.57E—01

Receptor : 4 Composite Crit. Receptor - NG
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—01
KR—88 1.07E+01
XE—131M 5.37E—01
XE—133M 4.33E—01
XE—133 6.23E+01
XE—135 2.54E+00
XE—138 8.14E—01

T.Spec Beta 5.27E-02 31—day 4.OOE-01 1.32E+01
Quarter 1.OOE+01 5.27E—01
Annual 2.OOE+01 2.63E—01

Receptor : 4
Distance (meters) : 0.0
Compass Point : 0.0

Composite Crit. Receptor — NG

Date/Time: 08/11/2016 08:42 retdaslD: Retdas Page - 6



ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 8Q of 8Q
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

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

AR—4l 2.21E+00
KR—85M 2.66E—01
KR—85 3.69E+01
KR—87 2.79E—01
KR—88 6.33E—01
XE—131M l.17E+00
XE—133M 6.OOE—0l
XE—133 5.68E+01
XE—135 9.98E—0l
XE—138 1.29E—01

Date/Time: 08/11/2016 08:42 retdaslD: Retdas Page - 7



ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE JR of 8R

ATTACHMENT R

GUIDANCE ON MAXIMUM UNRESTRICTED AREA BOUNDARY AND
RESTRICTED AREA BOUNDARY XIQS, RETDAS 4OCFRI9O DOSE

REPORTS AND LIQUID RELEASE DOSE CALCULATIONS

BYRON STATION UNIT I AND UNIT 2
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ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 2R of 8R

;. ..
RE: [EXTERNAL] Byron Offgas Filter Project-Dose Report Guidance Refresher

*

Gohch, Jeffrey M (GenCo-Nuc)

‘_Vto
... BARRY.C. $CHWARTZSargent1undy.com

08/10/2016 03:03 PM
Cc:
“CM.LAUMsargent1undy.com”,
RJCHAKD.CfflTTENflENsargent1undy.com??,

“PAULA.MCGARYsargent1undy.corn1’,
“IOANNIS.K.GASTOUNIOTI$Sargent1undy.com”,
“ROBERT.L.MAR$Hsargent1undy.com”, “Cox, Zoe L:(GenCo-Nuc)”, ‘Englert, Edward
James:(GenCo-Nuc)”
Hide Details
From: “Golich, Jeffrey M:(GenCo-Nuc)” <jeffrey.golichexeloncorp.com> Sort List...
To: “BARRY.C. SCHWARTZ$argentlundy.com”
<BARRY.C.SCHWARTZSargentlundy.com>,
Cc: “CM.LAUNIsargentlundy.com” <CM.LAUNIsargentlundy.corn>,
“ANTHONYKLAZURAsargentlundy.com”
<ANTHONYKLAZURAsargentlundy.com>,
“MCHARD.CHITTENDENsargentlundy.com”
<RICHARD.CfllTTENDENsargentlundy.com>,
“PAULA.MCGARYsargentlundy.com” <PAULA.MCGARYsargentlundy.com>,
“IOANM$.K.GASTOUNIOTI$$argentlundy.com”
<IOANNIS.K.GASTOUMOTI$Sargentlundy.com>,
“ROBERTi.MARSHsargentlundy.com” <ROBERT.L.MARSHsargentlundy.com>,
“Cox, Zoe L:(GenCo-Nuc)” <zoe.coxexeloncorp.com>, “Englert, Edward James:(GenCo
Nuc)” <Edward.Englertexeloncorp.com>

Sorry, I missed an important word, “not”— denoted in RED.

From : Golich, Jeffrey M :(GenCo-Nuc)
Sent: Wednesday, August 10, 2016 2:57 PM
To: ‘BARRY.C.SCHWAR17@Sargentlundy.com’
Cc: CM. LAUNI@sargentlundy.com; ANTHONY.KLAZURA@sargentlundy.com;
RICHARD.CHflTENDEN@sargentlundy.com; PAUL.A.MCGARY@sargentlundy.com;
IOANNIS.K.GASTOUNIOTIS@Sargentlundy.com; ROBERT.L.MARSH@sargentlundy.com; Cox, Zoe L:(GenCo-Nuc);
Englert, Edward James:(GenCo-Nuc)
Subject: RE: [EXTERNAL] Byron Offgas Filter Project-Dose Report Guidance Refresher

Barry,

See responses below.

Jeff

From: BARRY.C.SCHWARTZ©Sargentlundy,com [mailto: BARRY.C.SCHWAR17@Sarnentlundy.comJ
Sent: Wednesday, August 10, 2016 12:45 PM
To: Golich, Jeffrey M:(GenCo-Nuc)
Cc: CM.LAUNl@sarnentlundv.com; ANThONY.KLAZURA©sarnentlundy.com;
RlCHARD.CHIflENDEN@sarnentlundy.com; PAUL.A.MCGARY@sarnentlundy.com;

ROBERLLMARSff©sargenUundy.com; Cox, Zoe L:(GenCo-Nuc);
Engleft, Edward James:(GenCo-Nuc)
Subject: [EXTERNALJ Byron Offgas Filter Project-Dose Report Guidance Refresher

file:///C:/Users/05945 5/AppData/Local/Temp/notesFFF692/web9244.htm 9/4/2016
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ANALYSIS NO. BYR16-012 REVISION 0 PAGE 4R of 8R

sum of 5. 16E-03 rnrem liquid dose and 1.96E+O1 gaseous dose. The total body dose of 5.12E-O1 nwem
on page 27 is the sum of 7.21E-03 mrem liquid dose and 5.05E-O1 gaseous dose. As you can see, the
total dose is dominated by the gaseous dose. When calculating dose due to non-noble gases, the age
group and organ with the highest dose from non-noble gases is used.

Thank you for your support,
Barry
I -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. -EXCLP

file:///C:/Users/059455/AppDataJLocal/Temp/notesFFF692/web9244.htm 9/4/2016
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ANALYSIS NO. BYRJ6-012 REVISION 0 PAGE 5R of 8R

.:
RE: [EXTERNALJ BYR16-012-Comment Issue related to 40CFR190 Compliance
Golich, Jeffrey M (GenCo-Nuc)
to
BARRY.C. SCHWARTZSargentlundy.com
11/04/2016 09:11 AM
Cc:
“CM.LAUNIsargentlundy.com”,
“ALEK$ANBARMILICEVICsargentlundy.com”,
“RTCHARD.CHITTENDENsargentlundy.com”,
“IOANM$.K.GA$TOUMOTI$$argentlundy.com”, “Cox, Zoe L:(GenCo-Nuc)’
Hide Details
From: “Golich, Jeffrey M:(GenCo-Nuc)” <jeffrey.go1ichexeloncorp.com> Sort List...
To: “BARRY.C. SCHWARTZSargentlundy.com”
<BARRY.C. SCHWARTZSargentlundy.com>
Cc: “CM.LAUMsargentlundy.com” <CM.LAUMsargentlundy.com>,
“ANTHONY.KLAZURAsargentlundy.com”
<ANTHONY.KLAZURAsargent1undy.com>,
“ALEKSANDARMThICEV1Csargentlundy.com”
<ALEKSANBARMWICEVJCsargentlundy.com>,
“RICHARD.CHITTENDENsargentlundy.corn”
<RICHARD.CHlTTENDENsargentlundy.com>,
“IOANNI$.K.GASTOUNIOTI$$argentlundy.com”
<IOANMS.K.GASTOUMOTIS$argentlundy.com>, “Cox, Zoe L:(GenCo-Nuc)”
<zoe.coxexeloncorp.corn>
History: This message has been replied to and forwarded.

Barry,

Yes, I would agree that is a reasonable approach. Rememberthat the 1OCFR5O Appendix I dose is more
restrictive than 4OCFRI9O doses, so compliance with 4OCFR19O is demonstrated by compliance with Appendix I.
The only thing 4OCFR19O adds is direct radiation dose from plant structures and on-site storage facilities. There
is no additional dose from plant structures and on-site storage facilities as we state each year in the
Miscellaneous Info section ofthe ARERR.

So I’m thinking that the 4OCFR19O dose reports may not even be necessary if you would prefer to leave them
out.

Jeff

From : BARRY.C.SCHWAR17@Sargentlundy.com [mailto : BARRY.C.SCHWARTZ@Sargentlundy.comJ
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@sargentlundy.com; RICHARD.CHflTENDEN@sargentlundy.com;
IOANNIS.K.GASTOUNIO]1S@Sargentlundy.com; Cox, Zoe L:(GenCo-Nuc)
Subject: 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 compliance.

The following text is extracted from the 2015 Byron ARERR:

file:///C:/Users/O59455/AppData/Local/Temp/notes5D3EFE/web1 372.htm 11/12/2016
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 6R of 8R

‘The 4OCFRI 90 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.’

From the 4OCFRI 90 RETDAS word file above, the logic of the program allows “Any Organ” to include a thyroid,
in this case an Infant Thyroid. The program prints out the age group/organ dose (for all ages) for the liquid
releases, but only prints the maximum dose limit age group/organ dose results for Iodine and Particulate gaseous
releases (I & P, Non-noble gas). Thus the teen liver liquid doses cannot be used for “Other/Any Organ”
comparison to 25 mrem, 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 BYRI6-012, the calculated result of 1.97E+O1 mrem meets both criteria
of 25 mrem and 75 mrem. I propose eliminating the “Other/Any Organ” row from the table below and adding a
footnote 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?
Thank you for you support.
Barry Schwartz
I -312-269-7296

--— Forwarded by BARRY C SCHWARTZ/Sargentlundy on 1 1/01/2016 1 1 :58 AM

From: “Golich, Jeffrey M:(Genco-Nuc)” <jeffrey.gochex&oncorp.corn>

To: “!y:qcHWART aentiundycom”
Cc:
“RCHARD.CHTTENDEN(sarqentundy.com’ <RCHARDCHflTENDEN(sarQentkndy.com>, “ANTHONY KLAZURA(sarqenflundy.com”
<ANTHONYKLAZURA(ãsarqenflunUy.com>, “ROBERT.L.MARSH(sarcenflundy.com” <ROBERTLMARSH(äsarqenUundy.com>,
‘WLUAMBMCCUE(SarentDundycom” <\MLUAMBMCCUE(ãSamentundycom>, “kevndhasese(ex&oncorrcom”
<kevmndhaseseexeJoncorpcom>, “ccx, Zoe L:(Genco-Nuc)” <zoecoxexeoncorpcorn>, “Englert, Edward James:(Genco-Nuc)”

—‘,__uvv, u U L’U jCOfll>

Date: 10/28/2016 01:38 PM

Subject: RE: [EXTERNAL] BYR16-o12-comment Issue related to 40CFR190 compliance

See comments in red below.

Jeff

From: BARRYC.SCHWARTZSarqentftrndycom
Sent: Friday, October 28, 2016 12:56 PM
To: Golich, Jeffrey M:(GenCo-Nuc)
Cc: IOANNIS.K.GASTOUNIOTIS@Sargentlundy.corn; RlCHARD.CHflTENDEN@sarqentlundy.com;
ANTHONY.KLAZURA@sarqentlundy.com; ROBERT.L.MARSH@sarqentlundy.com;
wILL]:AMB MCcME.qnu.ndycpm; kvin..cThe@.ce onccrp..cprp; Cox, Zoe L:(GenCo-Nuc); Englert,
Edward James:(GenCo-Nuc)
Subject: [EXTERNAL] BYR16-012-Comment Issue related to 4OCFR19O Compliance

Jeff
We are currently resolving comments on Calculation BYRI6-012. I have attached two files related to 40CFR190
RETDAS output and your guidance on the use of that output.

fi1e:///C:/Users/O59455/AppData/Loca1/Temp/notes5D3EFE/web1 372.htm 11/12/2016
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Gaseous Dose
Liquid Dose Component Total Dose ODCM Regulatory

Age Group Component (mremlyr) (mrem/yr) Dose Limit Matrix
Organ (mrem/yr) (mrem/yr)

Child Total Body Z.21E-03 5.05E-O1 5.12E-O1 25
Infant Thyroid 5.16E-03 J.96E+OJ 1.97E+O1 75
Infant Other Organ 516E-03 1.96E+O1 1.97E+O1 25

The yellow4;igfflighted text is not quite correct. The thyroid dose is the highest organ dose. so meeting
25 nwem for the thyroid dose meets the 25 mrem limit for “other organ.”

The 4OCFRI9O refresher file contains the following as a last sentence: ‘When calculating dose due to non-
noble gases, the age
group and organ with the highest dose from non-noble gases is used.”

The word file is a RETDAS report UNFILTERED. 4OCFRI9O compliance is defined in Table 1-1 ofthe Byron
ODCM on Page 33:

Total Body Dose -25 mrem/year
Thyroid Dose - 75 mrem/year
Other Organ Dose - 25 mrem/year

“Non-noble gas” means iodines and particulates in the gaseous and liquid effluent. Correct? “Non-noble gas”
means iodines, particulates, tritium, and carbon- 1 4 in gaseous effluents only. Noble gases are not taken
into consideration in liquid releases under Appendix I but there is a total noble gas effluent
concentration limit under I OCfR2O.

“Age age group and organ with the highest dose from non-noble gases”. RETDAS uses the term “Any Organ”. In
the OAR evolution of this calculation, I placed “Infant Thyroid” dose results in both classifications, “Thyroid Dose”
and “Other Organ Dose”. See above comment. The age group and organ with the highest dose is infant
thyroid.

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. Correct? Correct

Thank you for your support,

ANALYSIS NO. BYRI6-012 REVISION 0 PAGE ZR of 8R

Extracted OAR Comment:
“I do not see this tabulated in Attachments L or M. I see the values duplicate those for Infant thyroid. Is infant
thyroid assumed to be the same dose as other organ? If that is the answer, can you add an explanation and
basis?”
See below

Extracted table from OAR evolution of Calculation of BYRI6-012:
Table 2.13-1

4OCFRI9O UNFILTERED ANNUAL DOSE BY ORGAN AND AGE GROUP (mrem)

file:///C:/Users/O59455/AppDatafLocal/Temp/notes5D3EFE/web1 3 72.htm 1 1/12/20 16
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ANALYSIS NO. BYRI6-012 REVISION 0 PAGE 8R of 8R

Barry Schwartz
I -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
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TABLE 11.2-2

PARAMETERS USED IN THE GALE-PWR COMPUTER PROGPAM
(ORIGINAL & UPRTED) - NOTE 1

1) Reactor type PWR

2) Thermal power level (MWt)

3) Mass of coolant in the primary system (10b gins)

4) Primary system letdown rate (gpm)

5) Letdown cation demineralizer flow (gpm)

6) Number of steam generators

7) Total steam flow (1O’ lb/hr)

8) Mass of steam in each steam generator (1O lb)

9) Mass of liquid in each steam generator (lOs lb)

Cooling tower blowdown, Byron

Cooling lake blowdown, Braidwood

15) Shim bleed rate (gpd)

16) Decontamination Factors for the shim bleed
system:

Iodine — 1O, Cesium — 2 x lO, Others — iO

11.2-19 REVISION 10 - DECEMBER 2004

3565 . 0
(3586.6)

242 (247.7)

75.0

7.5

4.0

15 . 0
(16. 04)

9.1 (6.039)

117 . 0
(114. 465)

2023 . 0

30.0

0.0

0.0

10) Total mass of secondary coolant (1QJ lb)

11) Steam generator blowdown rate (10J lb/hr)

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)

13) Fraction of feedwater through the condensate
deminerali zers

14) Annual average liquid radwaste dilution flow
(l0 gpm)

13 . 0

12 .

2160.0
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TABLE 11.2-2 (Cont’d)

17) Shim bleed system — Collection time (days)
Processing time (days)
Fraction discharged

18) Equipment drains input (gpd)
Fraction of primary coolant activity

19) Decontamination Factors for Equipment Drains
Processing:

Iodine — 1O, Cesium — 2 x iO, Others —

lO

20) Equipment drains - Collection time (days)
Processing time (days)
Fraction discharged

21) Clean waste input (gpd)
Fraction of primary coolant activity

22) Decontamination Factors for Clean Waste
Processing:

Iodine — 1O, Cesium — 2 x iO’, Others —

lO

23) Clean waste - Collection time (days)
Processing time (days)
Fraction discharged

24) Dirty wastes input (gpd)
Fraction of primary coolant activity

25) Decontamination Factors for Dirty Waste
Processing:

Iodine — Cesium - 2 x iO’, Others —

lO

26) Dirty wastes - Collection time (days)
Processing time (days)
Fraction discharged

27) Blowdown fraction processed

28) Decontamination Factors for Blowdown
Processing:

Iodine —

102, Cesium - 10, Others - lO

29) Blowdown - Collection time (days)
Processing time (days)
Fraction discharged

0.60
2 . 00
0.10

2800.0
0.005

2.30
0.15
0.10

2800.0
0.002

2.30
0.15
0.10

2800.0
0. 0068

4.60
0.11
0.10

1.00

0.03
0.03
0.10

11. 2—20
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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 (1Qb 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 I

45) Reciprocal of the detergent waste processing
decontamination factor 1.00

11.2-21 REVISION 10 - DECEMBER 2004
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TABLE 11.2-2 (Cont’d)

* Original design and without the use of CW 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



ANALYSIS NO. BYRI6-012 REVISION 0
BYRON-UFSAR

PAGE 75 of 255

TABLE 11.2-3

PATHWAYS DOSES FROM LIQUID EFFLUENTS

(BYRON)

EXPOSURE PATHWAY ORGAN DOSE (mrem/yr/unit) ±

Swimming & Boating

Skin
Whole

Skin
Whole

Body

Body

9.15 x i-
7.83 x 1O

3.38 x lO
2.56 x iD-4

‘All activities are assumed to take place in the discharge canal.
No credit is taken for dilution of effluents in the Rock
River.

Drinking Water

Fish Consumption

Shoreline Recreation

Whole Body 7.36 x 1O
GI—LLI 6.87 x iO
Thyroid 3.49 x 1O
Bone 7.03 x iO

Whole Body 4.54 x 1O
GI—LLI 7.43 x i02

Thyroid 1.03 x iO
Bone 3.4 x 1O

11.2—22
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TABLE 11.2-3

PATHWAYS DOSES FROM LIQUID EFFLUENTS

(BPAIDWOOD)

EXPOSURE PATHWAY ORGAN DOSE (mrem/yr/unit )

Swimming and Boating

Skin
Whole Body

Skin
Whole Body

1.23 x 1O
1.05 x 1O

4.53 x iO4
3.42 x iO-4

2 All activities are assumed to take place in the discharge
canal. No credit is taken for dilution of effluents in the
Kankakee River.

Drinking Water

Fish Consumption

Shoreline Recreation

Whole Body 9.88 x 1O
GI—LLI 9.22 x 1O
Thyroid 4.69 x 1O
Bone 9.44 x 1O

Whole Body 6.09 x 10L

GI—LLI 9.97 x 102

Thyroid 1.38 x 1O
Bone 4.67 x 1O

11 . 2—23
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*

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.

TABLE 11.2-4

COMPARISON OF EXPECTED LIQUID EFFLUENT CONCENTRATIONS
TO 10 CFR 20 LIMITS

I SOTOPE

EXPECTED* BLOWDOWN** 10 CFR 20
RELEASE CONCENTRATION LIMIT***
(Ci/yr/unit) (tci/ml) (pCi/ml)

H 3 3.00+02 1.16—05 3.00—03
Cr 51 6.20—05 2.39—12 2.00—03
Mn 54 1.00—03 3.86—11 1.00—04
Fe 55 5.40—05 2.08—12 8.00—04
Fe 59 3.50—05 1.35—12 5.00—05
Co 58 4.50—03 1.74—10 9.00—05
Co 60 8.80—03 3.40—10 3.00—05
Br 83 1.80—05 6.59—13 3.00—06
Rb 86 4.70—05 1.81—12 2.00—05
Sr 89 1.30—05 5.02—13 3.00—06
Zr 95 1.40—03 5.40—11 6.00—05
Nb 95 2.00—03 7.72—11 1.00—04
Mo 99 2.00—03 7.72—11 4.00—05
Tc 99m 2.30—03 8.88—11 3.00—03
Ru 103 1.40—04 5.40—12 8.00—05
Ru 106 2.40—03 9.26—11 1.00—05
Ag ilOm 4.40—04 1.70—11 3.00—05
Te 127 1.40—05 5.40—13 2.00—04
Te 129m 4.60—05 1.78—12 2.00—05
Te 129 3.00—05 1.16—12 8.00—04
Te 131m 3.30—05 1.27—12 4.00—05
Te 132 6.20—04 2.39—11 2.00—05
I 130 1.10—04 4.24—12 3.00—06
I 131 8.00—02 3.09—09 3.00—07
I 132 1.80—03 6.95—11 8.00—06
I 133 3.70—02 1.43—09 1.00—06
I 135 4.30—03 1.66—10 4.00—06
Cs 134 2.80—02 1.08—09 9.00—06
Cs 136 6.90—03 2.66—10 9.00—05
Cs 137 3.50—02 1.35—09 2.00—05
Ce 144 5.20—03 2.01—10 1.00—05
Np 239 2.30—05 8.88—13 1.00—04
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TABLE 11.2-4

COMPARISON OF EXPECTED LIQUID EFFLUENT CONCENTRATIONS
TO 10 CFR 20 LIMITS

I SOTOPE

EXPECTED*
RELEASE
(Ci/yr/unit)

BLOWDOWN* *

CONCENTRATION
(iCi/m1)

10 CFR 20
LIMIT***

(iCi/m1)

H 3 7.50+02 3.88—05 3.00—03
Cr 51 6.20—05 3.21—12 2.00—03
Mn 54 1.00—03 5.18—11 1.00—04
Fe 55 5.40—05 2.80—12 8.00—04
Fe 59 3.50—05 1.81—12 5.00—05
Co 58 4.50—03 2.33—10 9.00—05
Co 60 8.80—03 4.56—10 3.00—05
Br 83 1.80—05 9.33—13 3.00—06
Rb 86 4.70—05 2.44—12 2.00—05
Sr 89 1.30—05 6.74—13 3.00—06
Zr 95 1.40—03 7.25—11 6.00—05
Nb 95 2.00—03 1.04—10 1.00—04
Mo 99 2.00—03 1.04—10 4.00—05
Tc 99m 2.30—03 1.19—10 3.00—03
Ru 103 1.40—04 7.25—12 8.00—05
Ru 106 2.40—03 1.24—10 1.00—05
Ag hOrn 4.40—04 2.28—11 3.00—05
Te 127 1.40—05 7.25—13 2.00—04
Te 129m 4.60—05 2.38—12 2.00—05
Te 129 3.00—05 1.55—12 8.00—04
Te 131m 3.30—05 1.71—12 4.00—05
Te 132 6.20—04 3.21—11 2.00—05
I 130 1.10—04 5.70—12 3.00—06
I 131 8.00—02 4.14—09 3.00—07
I 132 1.80—03 9.33—11 8.00—06
I 133 3.70—02 1.92—09 1.00—06
I 135 4.30—03 2.23—10 4.00—06
Cs 134 2.80—02 1.45—09 9.00—06
Cs 136 6.90—03 3.57—10 9.00—05
Cs 137 3.50—02 1.81—09 2.00—05
Ce 144 5.20—03 2.69—10 1.00—05
Np 239 2.30—05 1.19—12 1.00—04

program described in
on actual data.)

*

Calculated using the PWR-GALE computer
NUREG-0017 (Except H-3. Tritiuin value is based
The actual data are available in the effluent release reports,
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 CW blowdown booster pumps
installed at Braidwood.

***

Limits used in the comparison are those that were in effect at
the time of the analysis.
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WASTE INPUT SOURCES

______________

Steam generator blowdown

Auxiliary building equipment
drain

Auxiliary building floor
drain

Chemical waste drain

Laundry drain

Turbine building equipment
drain

Turbine building floor
drain

Condensate polisher

Turbine building fire and oil
sump

Waste treatment system

*

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.

11.2-32 REVISION 7 - DECEMBER 1998

TABLE 11.2-6

DESIGN-BASIS ANNUAL AVERAGE AND MAXIMUM WASTE STREAM FLOWS

(Two Units)

AVERAGE DAILY
FLOW (gpd)

259, 200*

5, 600

MAXIMUM DAILY
FLOW (gpd)

604,
800

16, 000

5,600 16,000

2, 100

1,400

4,200

6, 000

4,000

12,000

4,200 12,000

25,300

62,000

90, 700

150, 000

36,300 56,900
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PAGE 195 of 25S

TABLE 11.2-7

DESIGN-BASIS PROCESS DECONTAMINATION FACTORS

EVAPORATORS
CLEAN WASTE BLOWDOWN DISTILLATE

FILTERS DEMINER- DEMINER- DEMINER
ELEMENT (A) (B) ALIZERS ALIZERS EVAPORATORS ALIZERS

H 1 1 1 1 1 1

Cr 10 1 100 100 i04 10

Mn 10 1 100 100 i04 10

Fe 10 1 100 100 i04 10

Co 10 1 100 100 i04 10

Br 1.0 1 100 100 i0 10

Kr 1 1 1 1 1 1

Rb 1.0 1 2 10 i04 10

Sr 1.0 1 100 100 10 10

Y 1.0 1 100 100 i04 10

Zr 10 1 100 100 i04 10

Nb 10 1 100 100 i04 10

Mo* 10 1 100 100 i04 10

Tc* 1.0 1 100 100 i04 10

Ru 1.0 1 100 100 i0 10

Rh 1.0 1 100 100 i0 10

Te 1.0 1 100 100 10

I 1.0 1 100 100 10 10

Xe 1 1 1 1 1 1

Cs 1.0 1 2 10 i04 10

Ba 1.0 1 100 100 i04 10

11.2—33 REVISION 10 - DECEMBER 2004
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TABLE 11.2-7 (Cont’d)

EVAPOPATORS
CLEAN WASTE BLOWDOWN DISTILLATE

FILTERS DEMINER- DEMINER- DEMINER
ELEMENT (A) (B) ALIZERS ALIZERS EVAPOPATORS ALIZERS

La 1.0 1 100 100 i04 10

Ce 1,0 1 100 100 i04 10

Pr 1.0 1 100 100 10

Np 1.0 1 100 100 i04 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)

11.2-34 REVISION 3 - DECEMBER 1991
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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 1/yr

Meat and poultry** 41 65 110 kg/yr

Sport fish** 6.9 15.8 21 kg/yr

Drinking water** 50$ 508 728 1/yr

Shoreline
activities*** 15.0 hr/yr

Boating/swirnming*** 29.0/6.0 hr/yr

Inhalation*,** 37QQ•Q 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—1O.

***

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 (GenCo-Nuc)

i to
— BARRY.C. $CHWARTZSargent1undy.com, Gastouniotis, loannis K:(Contractor - GenCo

Nuc)
08/29/2016 11:35AM
Hide Details
From: “Golich, Jeffrey M:(GenCo-Nuc)” <jeffrey.golichexeloncorp.com>
To: “BARRY.C. SCHWARTZ$argentlundy.com”
<BARRY.C. $CHWARTZ$argentlundy.com>, “Gastouniotis, loannis K:(Contractor -

GenCo-Nuc)” <john.gastouniotisexeloncorp.com>,
History: This message has been forwarded.

3 Attachments

!j L!j ZI
Gaseous Instantaneous (Filtered).docx Ui Gaseous Annual (Filtered).docx U2 Gaseous Annual (Filtered).docx

Ba rry/ioh n,

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/O59455/AppData/Loca1JTemp/notesFFF692/-web2661 .htm 9/15/2016
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.

N Ui1tered Dose Reports
Golich, Jeffrey M (GenCo-Nuc)

1to
BARRY.C. SCHWARTZSargent1undy.com, Gastouniotis, loanmis K:(Contractor - GenCo
Nuc)
08/29/2016 11:34AM
Hide Details
From: “Golich, Jeffrey M:(GenCo-Nuc)” <jeffrey.golichexeloncorp.com>
To: “BARRY.C. SCHWARTZ$argentlundy.com”
<BARRY.C. SCHWARTZSargentlundy.com>, “Gastouniotis, loanmis K:(Contractor -

GenCo-Nuc)” <john.gastouniotisexeloncorp.com>,
History: This message has been forwarded.

3 Attachments

L] Lj

Gaseous Instantaneous (Unfiltered).docx Ui Gaseous Annual (Unfiltered).docx

Lj

U2 Gaseous Annual (Unffltered).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/059455/AppData/Local/Temp/notesFFF692kweb47O 1 .htm 9/15/2016
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‘.... :,.

•N : Filtered Reports
Gohch, Jeffrey M (GenCo-Nuc)

i to
BARRY.C. SCHWARTZ$argent1undy.com
08/29/2016 06:50 AM
Hide Details
From: “Golich, Jeffrey M:(GenCo-Nuc)” <jeffrey.golichexeloncorp.com>
To: “BARRY.C. $CHWARTZSargentlundy.corn”
<BARRY.C. $CHWARTZ$argentlundy.com>,
History: This message has been forwarded.

1 Attachment

Lj

4OCFR19O (Filtered).docx

Sorry, here it is.

Jeff

From : BARRY.C.SCHWAR17@Sargentlundy.com [mailto: BARRY.C.SCHWAR17@Sargentlundy.com]
Sent: Monday, August 29, 2016 5:46 AM
To: Golich, Jeffrey M:(GenCo-Nuc)
Cc: RICHARD.CHrrrENDEN@sargentlundy.com; IOANNIS.K.GASTOUNIOTIS@Sargentlundy.com;
CM.lAUNI@sargentlundy.com; ANTHONY.KLAZURA@sargentlundy.com
Subject: Ew: 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
—--- Forwarded by BARRY C SCHWARTZ/Sargentlundy on 0812912016 05:38 AM

From: “Golich, Jeffrey M:(GenCo-Nuc)”
To: “BARRYC$CHWARTZ(SarqentIundycom’ <BARRY.CSCHWARTZ(äSarqentkjridycom>,
Cc: “Gastouniotis, loannis K:(Contractor - GenCo-Nuc)’ <johnqastounots(exeoncorpcom>, ‘Cox, Zoe L:(GenCo-Nuc)”

<zoe.coxcexe19ncorp.c9!11>

Date: 08/25/2016 02:31 PM

Subject: Filtered Reports

Barry,

Attached are copies ofthe filtered Unit 1 and Unit 2 Gaseous dose reports, along with the filtered 4OCFR19O 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 -131 and 7.OE-02 Ci/yr of -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:Users/O59455/AppData/Local/Temp/notesFFF692/web4O87.htm 9/15/2016
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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, I 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 oftown 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 (“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:sers/O59455/AppData/Local/Temp/notesFFF692/web4O87.htm 9/15/2016
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I,,’. Dose Reports

tI Golich, Jeffrey M (GenCo-Nuc)
\_to

BARRY.C. SCHWARTZSargent1undy.com,
IOANNIS.K.GA$TOUNIOTI$Sargent1undy.com
08/03/2016 03:02 PM
Hide Details
From: “Golich, Jeffrey M:(GenCo-Nuc)” <jeffrey.golichexeloncorp.com>
To: “BARRY.C. $CHWARTZSargentlundy.com”
<BARRY.C. $CHWARTZSargentlundy.com>,
“IOANNIS.K.GA$TOUNIOTI$$argentlundy.com”
<IOANNIS.K.GA$TOUMOTI$$argentlundy.com>,
History: This message has been forwarded.

6 Attachments

!1 Lj Lj

4OCFR19O.docx Gaseous Jnstantaneous.docx Ui Gaseous Annual.docx Ui Liquid Aimual.docx

j
Lj

U2 Gaseous Annual.docx U2 Liquid Annual.docx

Barry/John,

The doubling ofthe liquid discharge flow rates did not change the liquid doses because the permits were based
on average effluent concentrations, which did not change.

Attached are the dose reports that have been reviewed by my supervisor (Z. Cox). I 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 compliance to annual limits we automatically 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 liquid annual reports demonstrate
1OCFR5O Appendix I (per unit) compliance, the 4OCFR19O report demonstrates 4OCFR19O (site) compliance, and
the gaseous instantaneous report demonstrates 1OCFR2O (site) compliance. Give me a call tomorrow and we
can discuss them.

Aftertomorrow, I will be out ofthe office until Wednesday.

Jeff

From: BARRY.C.SCHWAR17@Sargentlundy.com [rnaUto :BARRY. CSCHWARTZ@Sargenflu ndy.comJ
Sent: Wednesday, August 03, 2016 12:53 PM
To: Golich, Jeffrey M:(GenCo-Nuc)
Cc: CM.LAUNI@sargentlundy.com; RICHARD.CHrFrENDEN@sargentlundy.com;
ROBERT.L. MARSH@sargentlundy.com; ANlHONY.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/05945 5/AppDataILocal/Temp/notesFFF692/web276 1 .htrn 8/9/2016
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Placing UFSAR Table 1 1 .2-1 on a station basis would double ‘Total” Cilyr. However, the underlined text on page
6628 indicates that the PVVR GALE parameters shown in UFSAR Table I I 2-2 (6649) are on a one unit basis.
One a station basis, the gpm dilution flow in UFSARTabIe I I .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 I 1.2-2 (6649). The
annual liquid releases for the unit are presented in UFSAR Table I I .2-1.

ANNUAL RELEASE: UNIT (ONE UNIT)

CR-51: 6.16E-05 Cilyr X 1000000 uCiICi X(1113000 gpm)*(O.264 gaIIl000 mI)160 minI24 hr1365 days 2.38E-
12 uCiImI

ANNUAL RELEASE STATION (TWO UNITS)

CR-51 : 2 X 6.16E-05 Cilyr X 1000000 uCiICi X(1126000 gpm)*(O.264 gaIIl000 mI)160 min124 hr1365 days
2.38E-12 uCiImI

ODCM Table 2-4

Cr-51:Liquid Effluent Concentration = 2.39E-12 uCiIml

I_n 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

1-3 12-269-7296

file:///C:/Users/059455/AppData/Local/Temp/notesFFF692/web276 1 .htm 8/9/2016
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—-— Forwarded by BARRY C SCHWARTZ/Sargentlundy on 08/03/2016 07:51 AM

From: BARRY C SCHWARTZISargentIundy
To: “Golich, Jeffrey M:(GenCo-Nuc)’ <jeffreyqohch(exe1oncorcom>,
Cc: <CMLAUNIsarentIundycorn>,
<ANThONYJKLAZURAsarçenUundycom>, “PAULAMCGARYcsarenflundyom”
RCHARDCHTTENDEN(sarqenbundycom” <RCHARDCHflTENDEN(samentIundy.com>, “OANNS.K.GASTOUNIOTScSarqenUundy.corn”

‘Ccx, Zoe L:(GenCo-Nuc)’ “Englert, Edward James:(GenCo-Nuc)”
<Edward. Engertex&oncorp.com>

Date: 08/02/2016 02:53 PM

Subject: RE: [EXTERNAL] Byron Liquid Releases and Airborne Releases- per Unit or per Station

Jeff,
Thank you for the cIarificaton and correction. As far as doubling the annual release of UFSAR Table I I .2-1 is
concerned, I 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. I will E-mail you tomorrow.

Thank you for your support,
Barry

I -312-269-7296

From: “Golich, Jeffrey M:(Genco-Nuc)’ <effreyoHchexeloncorp.com>
To: ‘BARRYC.SCHWARTZ(aSarqentlundycom” <BARRYC.SCHWARTZ(Sarqentlundycorn>,
Cc: “CMLAUNkäsarqentlundy.corn” <CMLAUNlcsarqentlundycom>, “ANTHQNY.KLAZURA(äsamentIundy.com”
<ANTHONyKLAZURAsaenUundjcom>, “PAULAMCGARY(sarqenUundy:corn” <PAU LA
“RCHARECHlTTENDENarontlundycom” ‘lOANNlSKGASTOUN{OTlScSarqentlundy.com”
<lOANNlSKGASTOUNlOTlS(ãSarqentlunUycom>, “cox, Zoe L:(Genco-Nuc)” <zoe,cox(exeloncorp.corn>, “Englert, Edward James:(Genco-Nuc)”

<Edward.Enertexeloncorpcom>

Date: 08/02/2016 01:32 PM

Subject: RE: [EXTERNAL] Byron Liquid Releases and Airborne Releases- per Unit or per Station

Barry,

I think there may have been a misunderstanding. I don’t believe we concluded the liquid effluent concentrations listed in
the UFSAR were on a station basis. But I believe that I 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. RETDAS subsequently allocates the curies and dose evenly between units.

So it sounds like the values in Table 11.2-1 just need to be doubled.

Jeff

From : BARRY,C.SCHWARI7©Sarnentlundy,com [mailto: BARRY.C.SCHWARI7@Sarnentlundv.comJ
Sent: Tuesday, August 02, 2016 12:38 PM
To: Golich, Jeffrey M:(GenCo-Nuc)
Cc: CMiAUNi@sargentlundy.com;
PAUL AMCRYsargeitjimy.cQm; RLCHARD.CHITTENDEN@sargentundy.cQm;
IOANNIS.K.GASTOUNIOTIS@SarqentlUndy.com; Cox, Zoe L:(GenCo-Nuc); Engleft, Edward James:(GenCo-Nuc)

file:///C:/Users/059455/AppData!Loca1/Temp/notesFFF692/web276 1 .htm 8/9/2016
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Subject: [EXTERNALJ 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 I I .3-6 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 I I .2-1 , an expected annual
release to discharge canal per unit or per station. Since UFSAR Table 1 1 .3-6 is explicitly annual release per unit,
we concluded that UFSAR Table I 1 .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 1 1 .3.3.4 and UFSAR Table
I I .3-7 and UFSAR Section 1 1 .2. 1 .3 and UFSAR Table I I .2-4, respectively.

The following tables are extracted directly from the UFSAR for comparison purposes:

LIQUID RELEASES

Comparing the “Total” column of Table 1 1 .2-1 with the “Expected Release” column of Table I 1 .2-4 shows that
they tabulate the same annual releases, accounting for rounding. Note the units of release in the two tables, Ci/yr
in Table I I .2-1 and Ci/yr/unit in Table I I .2-4. The conclusion previously drawn on liquid releases being on a
station basis was not correct. Based on Table I I .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 1 1 .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 1 1 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:///C:/Users/05945 5/AppData/Local/Temp/notesFFF692kweb276 1 .htm 8/9/2016
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Permits Attached
Gohch, Jeffrey M (GenCo-Nuc)

__Vto

..• BARRY.C. $CHWARTZSargent1undy.com
09/15/2016 03:54 PM
Hide Details
From: “Golich, Jeffrey M:(GenCo-Nuc)” <jeffrey.golichexeloncorp.com>
To: “BARRY.C. SCHWARTZSargentlundy. corn”
<BARRY.C. $CHWARTZ$argentlundy.com>,
History: This message has been forwarded.

6 Attachments

[j
Liquid Permit 2016064docx Liquid Permit 2016065docx Ui Vent Stack Permit 2016307.docx

Lj
!j

Ui Vent Stack Permit 2016308.docx U2 Vent Stack Permit 2016309.docx U2 Vent Stack Permit 20163 10.docx

Ba try,

Attached are copies of all the permits that were created for this project.

REIDAS 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 and any copies. Exelon policies expressly prohibit employees from
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ANAlYSIS NO. 16-W2
fbvlsiotJ

0
Byron ation Transmittal o esign Information

Description of Information:
This TOO! transmits RETDAS data associated with BYR16-O1 2, Rev. 0, Off Gas Filter Analysis. This
analysis supports EC 402667, Off Gas Vent Stack Isolation Valve Single Point Vulnerability Elimination.

This data has already been compiled and labeled for use in BYRI6-012. To avoid relabeling every page,
the attachment labels employed by BYR16O12 will be used in this transmittal. There are no attachments
labeled as A, B, C, D, E, or N.

Attachment F - 8 pages
Attachment G - 8 pages
Attachment H - 2 pages
Attachment I - 2 pages
Attachment J - 1 1 pages
AttachmentK-11 pages
Attachment L - 9 pages
Attachment M - 9 pages
Attachment 0 - 80 pages
Attachment P - S pages
Attachment Q - 8 pages

[tate Intended Use of Information: This value is an input to BYR1 6-012

Limitations (if any): None

Source of Information/Reference Documents: This data is supplied by Chemistry Department.

Is there any unverified Information Q Yes No
If Yes, Enter Action Tracking Item to track verification of Unverified Information NA .

=_z Pnnt
!Te’ : J2!1

Prepared by; Jeff Golich
( —‘i (

LfF:C z: eco
r

“9

PAGE 2U of 158U

Page i of i

To: Barry Schwartz Location: Sargent & Lundy Record ID Number:
BYR-1 6-044, Rev. 0

.t_ . . -“. -e—
. .- =flh- -

. . ..-- -

Subject:

Transmittal of data associated with BYR1 6-012

. . . .

- - . -—mnr . ...
. ..

Reference System(s): OG
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ANAlYSIS NO. BYR16-012
ANALYSIS NO. BYRI6-012

RETDAS v3.6.4 <BYR>

REVISION 0
REVISION 0

PAGE 4U of 158U
PAGE2F of 8F

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 : I

== RE LEASE DATA ======——==================

Total Release Duration (minutes) 5.256E+05
Total Release Volume (cf) 7.726E+lO
Average Release Flowrate (cfm) I.470E+05

Average Period Flowrate (cfm) I.470E+05

=== NUCLIDE DATA

7.59E+04 3.47E—II
l.lOE+O5 S.02E—II

I.86E+05 8.49E—II

2 . ODE—lO
I.DDE—D9

I All Gas Release Types
DI/DI/2D17 DD:DD
DI/Dl/2D18 DD:DD
S . 256E+D5
Historical

Nuclide uCi

2 ,49E+D7
4 . 99E+D6
7 . DDE±DS
I . DDE+D6
7 . 99E+06
3.89E+D7
1 . 5DE+D7
2.DDE+D9
I . 5DE+D7
1 . DDE+D6

2 . SIE+D9

Ave rage
uCi/cc

I . 14E—D8
2,28E—D9
3,2DE—D7
4.57EID
3,65E—D9
l.78E-D8
6.85E—D9
9,l3E-D7
6.85E—D9
4 . 57E—1D

l.28E—D6

EC

I. DDE—D$
1 . DDE—D7
7.DDE—07
2.DDE—DB
9.DDE—D9
2.DDE—D6
6,DDE—D7
5.DDE—D7
7 . DDE-D2
2 . DDE—D8

AR-41
KR—S 5M
KR- S 5
KR-S 7
KR-SB
XE—131M
XE- 133K
XE-133
XE-135
XE- 138

F&AG

1—131
1—133

Iodine

C- 14

Other

H-3

H—3

MN— 54
FE- 59
CO-SB
CO-6D
SR—89
SR—9D

EC
Ratio

I . 14E+DD
2,28E—D2
4 . 57E—D1
2.28E—D2
4.D6E—D1
8 . 9DE—D3
I . 14E—D2
I . B3E+DD
9.79E—D2
2.28E—D2

4.D2E+DD

l,73E—D1
S.D2E—D2

2.24E—D1

1.22E+DD

I .22E+DD

4.57E+DD

4.57E+DD

2,15E-D3
1 .46E—D3
7,31E—D3
6.66E—D2
7.75E—D4
4.72E—D3

7,99E±D6 3.65E—D9

7,99E+D6 3.6SE—D9

l.DDE+D9 4,57E—D7

1.DDE+D9 4.57E—D7

4 , 7DE÷D3
I . 6DE+D3
I . 6DE+D4
7.29E+D3
3.39E+D2
6 . 19E±D1

3.DDE—D9

l.DDE—D7

I . DDE—D9
S. DDE—ID
1.DDE—D9
S. DDE—Il
2.DDE—ID
6.DDE—12

2 . 1SE—12
7 . 31E—13
7 . 31E—12
3,33E—12
I . SSE—13
2 . 83E—14

Date/Time: D7/28/2D16 13:17 retdaslD: Retdas Page - 1
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RETDAS v3,64 <BYR>

PAGE 5U of 158U
PAGE 3F of 8F

vssI

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

Release ID
Period Start DateS . ..:

Period End Date
Period Duration (rain):
Coefficient Type
Unit

== NUCLIOE DATA

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 . 256E+05
Historical

I

Verified By: Date:

Average EC
Nuclide uCi uCi/cc Ratio

CS-134 4.70E+03 2115E—12 l.07E—02
C5-137 7.79E+03 3.56E—12 l.78E—02

P>=8 4.25E+04 I.94E—ll I,1%E-0I

Total

EC

2 . OOE—I0
2 . OOE—I0

3.81E+09 I.74E—06 I,OIE+0].

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page - 2



ANAlYSIS NO. BYRI6-012
ANALYSIS NO. BYRI6-012

RETDAS v3.6,4 <BYR>

REVISION 0
REVISION 0

PAGE 6U of 158U
PAGE4F of 8F

VSS I

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) : 5.256E+05
Coefficient Type : Historical
Unit : I

== MAX PlUM I & P DOSE FOR PERI OD

Receptor
Distance (meters) : 0.0
Compass Point : 0.0
Critical Pathway .......:
Major Contributors
Nuclide Percentage

H-S 2.5IE-0I
C—14 8,05E—0I
MN—54 7.90E-03
FE—59 5.29E—04
CO58 7.37E—03
CO—60 l,90E—0I
SR—SO ‘ S.89E—09
SR-DO 0.OOE+00
1—131 9.72E+OI
1—133 l.34E+00
CS—134 3,96E—02
CS-137 l.66E-0I

5 Cr5/Cow/Milk (CMILK)
0.0 % or greater to total

Percent
of Limit

4.37E+03
I.75E+02
S.73E+01

3.27E+03
I.31E+02
6. 55E+0l

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

A&nin Any Organ INFANT THYROID 9.82E+00 31-day
Quarter
Annual

T.Spec Any Organ INFANT THYROID 9.82E+00 31-day
Quarter
Annual

5 Composite Crit. Receptor - IP

Limit
(mrem)

2.25E-0].
5.63E+00
I.13E+0I

3.OOE—0l
7,50E+00
I.50E+0I

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page - 3
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rfi?dro PAGE 7U of 158U
PAGE %Fof8F

vssI

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

Release ID
Period Start Date. . ..:

Period End Date
Period Duration (rain):
Coefficient Type
Unit

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5.256E+05
Historical

== PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)

ADULT 2.54E-Ol l,54E—0I l,SOE+O0
TEEN 3.63E—Ol l.99E—0l 2.49E+OO
CHILD 7.98E—OI 3.30E—0l 4.71E+OO
INFANT 5.07E-Ol 2.69E—Ol 9.82E+O0

AGPD
AINHL
AVEG
ACMEAT
ACMILK
TGPD
TINHL
TVEG
TCNEAT
TCMILK
CGPD
CINHL

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

TOTALS
l.35E—Ol l.l9E—0l l.25E—OI 0.OOE±00 I.43E—0l
I.69E—0l l,45E—OI I.46E—Ol 0.OOE+00 I.64E—Ol
2.78E—Ol 2.39E—OI 2.33E—Ol 0.OOE+O0 2.53E—0l
2.04E—OI l.55E—OI l46E—Ol 0.OOE+00 I.66E—Ol

Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

AGPD 4.07E—02 4,07E—02 4.07E—02 4.07E—02 4.07E—02 4.07E-02 0.OOE+00 4.07E—02
AINHL 2.22E—03 l.08E—02 2.69E—02 l.08E—02 l.l%E—02 l.07E—02 0.OOE±00 l,08E—02
AVEG l.17E—Ol 5.46E—02 3.88E-Ol 4.54E—02 4.03E-02 4.42E—02 O.OOE+00 5,04E—02
ACMEAT 3.94E—02 l.26E—02 5.58E-02 l.IIE—02 l.05E-02 l,26E-02 O.OOE+00 I.20E—02
ACMILK 5.45E-02 3.54E—02 l.28E+O0 2.68E-02 l.63E—02 l.64E-02 O.OOE+0O 2.9IE—02
TGPD 4.07E—02 4.07E—02 4.07E—02 4.07E—02 4.07E—02 4,07E—02 0.OOE+00 4.07E—02
TINHL 3,16E—03 l.IIE—02 3.l3E—02 l.1IE—02 l,23E—02 l,lOE—02 0.OOE+O0 I.IOE—02
TVEG I.87E-0l 7,77E—02 3.44E—Ol 6.32E—02 5.70E-02 5.96E—02 O.OOE+O0 6.43E—02
TCMEAT 3.32E-02 9.85E—03 4.lOE—02 8.69E-03 8.20E—03 9,28E—03 0.OOE+00 S.SSE—03
TCMILK 9.99E-02 5.99E—02 2.03E+O0 4,5IE—02 2.7IE—02 %.58E-02 O.OOE+00 3.09E—02
CGPD 4.07E—02 4,07E-02 4.07E—02 4.07E-02 4.07E—02 4.07E—02 O,00E±00 4,07E—02
CINHL 4.35E—03 l.OIE—02 3.35E—02 l,OIE—02 l.llE—02 9.92E—03 O.DOE+00 9.97E—03
CVEG 4.46E—Ol l.5IE—OI 5.53E—Ol l.%6E-0l l.I7E—OI l16E—Ol O.OOE+00 I,21E—Ol
CCMEAT 6,23E—02 l.64E—02 6.38E—02 l.49E—02 l.42E—02 I.46E—02 0,00E+O0 I.47E—02
CCMILK 2.44E—Ol l.I2E-Ol 4.02E+O0 8.60E-02 5.59E-02 5.21E—02 O.OOE+O0 6.59E-02
IGPD 4.07E—02 4.07E—02 4.07E—02 4.07E—02 4.07E—02 4.07E—02 O.OOE+00 4.07E—02
IINEL 3.1BE—03 6.05E—03 2.75E—02 5.98E—03 6.62E—03 5,86E—03 O.OOE+O0 5.90E—03
ICMILK 4.63E—Ol 2.22E—0l 9.75E+OO I.57E—0l l.08E—Ol 9.96E—02 0.OOE+00 l.19E—Ol

== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

Ground Plane Deposition (GPO)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CHEAT)
Grs/Cow/Nilk (CHILK)
Ground Plane Deposition (GPO)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CHEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPO)
Inhalation (INHL)

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page - 4
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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

CVEG
CCMEAT
CCMILK
IGPD
IINHL
ICMILK

CHILD
CHILD
CHILD
INFANT
INFANT
INFANT

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 . 256E+05
Historical

=== AGE GROUP I PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

Vegetation (VEG)
Grs/Cow/Neat (CMEAT)
Grs/Cow/Nilk (CMILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)
Grs/Cow/Milk (CMILK)

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page - 5
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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 .

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5.256E+05
Historical

=== MAXIMUM NG DOSE FOR PERIOD
Limit
Type Dose Type

Admin Gamma

T.Spec Gamma

Receptor
Distance (meters)
Compass Point
Maj or Contributors
Nuclide Percentage

AR-4l
KR-85M
KR-85
KR- 87
KR- 88
XE-I3IM
XE- I 33M
XE- 133
XE-l35
XE- I 38

T.Spec Beta

Admin Beta

4
0.0
0.0
0.0

Dose Limit Limit Percent
(mrad) Period (mrad) of Limit

6.57E—02 31—day I.50E—0I 4.38E+01
Quarter 3,75E+00 I.75E+00
Annual 7,50E+00 8,75E-Ol

5,27E—02 31—day 3,00E—0l I.76E+Ol
Quarter 7.%OE+00 7.02E—0I
Annual I.50E+0l 3.5IE—0l

6,57E—02 31—day 2.OOE—O1 3.28E+Ol
Quarter 5.OOE+00 l.31E+00
Annual l.OOE+Ol 6.57E-0l

4.OOE—0I l.32E+0l
l,00E+Ol 5,27E—Ol
2,00E±0l 2,63E—0l

Composite Crit. Receptor - NG

% or greater to total

5.27E—02 31—day
Quarter
Annual

Crit. Receptor - NG

2.05E÷Ol
5,42E—0l
I. 06E+00
5.45E—0l
l.07E+0l
5.37E—Ol
4,33E—Ol
6.23E+0l
2 . 54E+00
8,l4E—Ol

Receptor : 4 Composite
Distance (meters) : 0.0
Compass Point : 0.0

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page - 6



ANAlYSIS NO BYR1S-012 REVISION 0 PAGE lOU of 158UANALYSIS NO. BYR16O12 REVISION 0 PAGE 8F of 8F
RETDAS v3,6.4 <BYR> VSSI

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) : 5.256E+05
Coefficient Type Historical
Unit : I

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

AR—41 2.21E+00
KR85M 2.66E-0I
KR—85 3.69E+0l
KR—87 2.79E—0I
KR—OS 6.33E—0I
XE-131M I.17E+00
XE—133M 6.00E-0I
XE—133 5.68E+0I
XE—l35 9.98E—0l
XE—138 l.29E—0I

Date/Time: 07/28/2016 13:17 retdaslD: Retdas Page - 7
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ANAlYSIS NO. BYR16-012
ANALYSIS NO. BYRI6-012

RETDAS v3.6.4 <BYR>

REVISION 0
REVISION 0

PAGE 12U of 158U
PAGE 2G 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

== RE LEASE DATA
Total Release Duration (minutes).
Total Release Volume (cf)
Average Release Flowrate (cfm) ...

5.256E+05
7.726E+lO
l.470E+O5

Average Period Flowrate (cfm) l.470E+05

=== NUCLIDE DATA

7.59E+04 3,47E—1l
l,lOE+05 %.02E—ll

l.86E+05 8.49E—Il

7.99E+06 3,65E—09

7.99E±06 3.65E—09

2,00E—IO
l.OOE—09

I.22E+OO 3,00E—09

1.22E+OO

I All Gas
01/01/2017
01/01/2018
5 . 256E+05
Historical

Release Types
00:00
00:00

Average
uCi uCi/cc

2,49E+07 l,14E—08
4,99E+06 2,28E—09
7.OOE+08 3,20E—07
l.OOE+06 4.57E10
7.99E+06 3.65E—09
3.89E+07 l.78E—08
l,50E±07 6,85E—09
2.OOE+09 9.l3E-07
l,50E+07 6,85E—09
l.OOE+06 4,57E—lO

2.8lE+09 l,28E—06

Nuclide

AR-41
KR- 8 5M
KR-S 5
KR-S 7
KR-SB
XE-131M
XE - I 3 3M
XE- 133
XE- 135
XE- I 38

F&AG

1—131
1—133

Iodine

C- I 4

Other

EC

l,00E—0S
l.OOE—07
7,00E—07
2.OOE-08
9,00E—09
2.OOE—06
6,00E—07
5.OOE—07
7 . OOE—0B
2.OOE—08

EC
Ratio

I . l4E+00
2.28E—02
4 , 57E—0l
2.28E—02
4 . 06E—Ol
8 . 90E—03
I . 14E—02
I . 53E±00
9, 79E—02
2,28E—02

4.02E+00

I. 73E—Ol
5.02E—02

2.24E—0l

H—3 l.OOE+09 4,57E—07 4,57E+00 l.OOE—07

3—3 l,00E+09 4.57E—07 4.57E+00

MN—54 4,70E+03 2.l5E—l2 2.l5E—03 l.OOE—09
FE—59 l.60E+03 7,31E—l3 l.46E—03 5.OOE—l0
CO—58 l.60E±04 7.31E—l2 7,3lE—03 l.OOE—09
CO—60 7,29E+03 3.33E—12 6,66E—02 5,00E-ll
SR—89 3.39E+02 1,55E—l3 7.75E—04 2.OOE—10
SR—90 6.19E±0l 2.83E—l4 4,72E—03 6.OOE—l2

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - I
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PAGE 3G 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

I All Gas
01/01/2017
01/01/2018
5. 256E+05
Historical

2

Release Types
00:00
00:00

Total 3.81E±09 l,74E—06 LOIE+0l

Verified By: Date:

=== NUCLIDE DATA
Average EC

Nuclide uCi uCi/cc Ratio

CS—134 4.70E+03 2,lSE-J2 l.07E—02
CS-l37 7,79E+03 3,56E—l2 l.78E—02

P>=8 4.25E+04 l,94E-4l l,12&-Ol

EC

2 . OOE—lO
2.OOE—lO

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 2
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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) : 5.256E±05
Coefficient Type ... : Historical
Unit 2

=== MAX I MUM I & P DOSE FOR PER I OD

T.Spec Any Organ

Receptor : 5
Distance (meters) : 0.0
Compass Point . 0.0
Critical Pathway
Major Contributors
Nuclide Percentage

5—3 2.5lE—Ol
C—14 8.O5E—Ol
MN—54 7.90E—03
FE—59 5.29E-04
CO—58 7.37E—03
CO—60 l.POE—Ol
SR—89 8.S9E-09
SR—9O 0.OOE+00
1—131 9.72E+Ol
P-l33 1.345+00
CS—l34 3.965—02
CS—l37 1.66E—Ol

5 Grs/Cow/Milk (CMILK)
0.0 o or greater to total

Limit
(mrem)

2.255—01
5. 635+00
1.13E+01

3. 005—01
7.SOE+00
1.505+01

Percent
of Limit

4 , 375+0 3
1. 7 55+02
8. 735+01

3. 275+03
1.31E+02
6. 55E+01

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

Admin Any Organ INFANT THYROID 9.825+00 31—day
Quarter
Annual

INFANT THYROID 9.82E+00 31-day
Quarter
Annual

Composite Crit. Receptor - IP

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 3
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vssI

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

Release ID
Period Start Date. . ..:

Period End Date
Period Duration (iran):
Coefficient Type
Unit : 2

Ground Plane Deposition (GPD)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/MiIk (CMILK)
Ground Plane Deposition (GPO)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPD)
Inhalation ( INHL)

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 , 256E+05
Historical

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

AGPD 4.07E—02 4.07E—02 4.07E—02 4.07E-02 4.07E—02 4.07E—02 0.OOE+00 4,07E—02
AINHL 2.22E—03 l.08E—02 2.69E—02 l.08E-02 l.16E—02 l.07E—02 0.OOE+00 l.08E-02
AVEG l,l7E—0l 5.4%E—02 3.88E—0l 4.54E—02 4.03E—02 4.42E—02 0.OOE+00 5.04E-02
ACHEAT 3.94E—02 l.26E—02 558E-02 l.1IE-02 l,05E—02 l.26E—02 0.OOE+00 l.20E—02
ACNILK 5.45E—02 3.54E—02 l.28E+00 2.68E—02 l.63E—02 l.64E—02 0.ODE+00 2.91E—02
TGPD 4.07E—02 4.07E—02 4.07E-02 4.07E—02 4.07E—02 4.07&—02 0.OOE+00 4.07E-02
TINHL 3.16E—03 l.llE-02 3,l3E02 l.1IE—02 l.23E—02 l.l0E02 0.OOE+00 l.l0E02
TVEG l.87E—0l 7.77E—02 3.44E0l 6.32E—02 5.70E—02 5.96E—02 0.OOE+00 6.43E—02
TCMEAT 3,32E—02 9.85E—03 4.lOE—02 8.69E03 8.20E—03 9.28E—03 0.OOE+00 8.88E—03
TCMILK 9,99E—02 5.99E02 2.03E+00 4.51E—02 2.71E—02 2.5SE-02 0.OOE+00 3.89E—02
CGPD 4,07E-02 4.07E-02 4.07E-02 4.07E-02 4.07E—02 4.07E-02 0.OOE+00 4.07E-02
CINHL 4.35E—03 l.OIE—02 3,35E-02 l.OIE-02 l.llE—02 9.92E--03 0.OOE+00 9.97E—03
CVEG 4.46E-0l l.51E—0l 5.53E—0l l.26E—0l l.17E—Ol l.16E—0l 0.OOE+00 l.2lE—0l
CCNEAT 6.23E—02 l.64E—02 6.38E—02 l.49E—02 l.42E-02 l.46E—02 0.OOE+00 l.47E—02
CCMILK 2.44E-0l l.l2E0l 4.02E+00 S.60E-02 5.59E—02 5.21E-02 0.OOE+00 6.59E-02
IGPD 4.07E—02 4.07E—02 4.07E—02 4.07E-02 4.07E—02 4.07E—02 0.OOE+00 4.07E—02
IINHL 3.1SE—03 6.05E—03 2.75E—02 5.96E—03 6.62E—03 5.86E-03 0.OOE+00 %.90E—03
ICMILK 4.63E—0l 2.22E—0l 9,75E+00 l.57E—0l l.OSE—0l 9.96E—02 0.OOE+00 l.l9E0l

TOTALS
l.35E-Ol l.l9E—0l l.25E—0l 0.OOE+00 l.43E—0l
l.69E—Ol l.45E—0l l.46E—0l 0.OOE+00 l,64E—0I
2.78E—Ol 2.39E—0l 2,33E—0l 0.OOE+00 2.53E—0l
2.04E—0l l.55E—0l l.46E—0l 0.OOE+00 l.66E—0l

=== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

ADULT
TEEN
CHILD
INFANT

2.54E-0l
3.63E-0l
7 . 98E—0l
5.07E—0l

I . 54E—0l
I . 99E—0l
3 . 30E—0l
2.69E—0l

I . 80E+00
2 ,49E+00
4,71E+00
9.82E+O0

AGPD
AINHL
AVEG
ACHEAT
ACMILK
TGPD
TINHL
TVEG
TCMEAT
TCMILK
CGPD
CINHL

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

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 4
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RETDAS v3.64 <BYR>

REVISION 0
REVISION 0

PAGE 16U of 158U
PAGE 6G 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 (ado);
Coefficient Type

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 . 256E+05
Historical

Unit : 2

== AGE GROUP I PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

CVEG CHILD Vegetation (VEG)
CCMEAT CHILD Grs/Cow/Meat (CHEAT)
CCMILK CHILD Grs/Cow/Nilk (CMILK)
IGPD INFANT Ground Plane Deposition (GPD)
IINHL INFANT Inhalation (INHL)
ICHILK INFANT Grs/Cow/Milk (CHILK)

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 5
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RETDAS v3.6,4 <BYR> VSSI

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) : 5,256E+05
Coefficient Type Historical
Unit : 2

=== MAXIMUM NC DOSE FOR PERIOD

T.Spec Gamma

Receptor : 4
Distance (meters) : 0.0
Compass Point : 0.0
Major Contributors 0.0
Nuclide Percentage

AR—41 2,05E+0l
KR—8%M 5.42E—0l
KR—85 l,06E+00
KR—87 5,45E-0l
KR88 l,07E±0l
XE—l3lM 5,37E—Ol
XE—133M 4.33E—Ol
XE-433 6,23E+Ol
XE—135 2.54E+00
XE—138 S.14E—Ol

T.Spec Beta

Receptor
Distance (meters) : 0.0
Compass Point : 0.0

Limit
Type

Admin

Dose Type

Gamma

Admin Beta

Dose Limit
(mrad) Period

6,57E02 31—day
Quarter
Annual

5,27E—02 31—day
Quarter
Annual

6.57E—02 31—day
Quarter
Annual

Composite Crit. Receptor - NG

% or greater to total

Limit
(mrad)

1.50E—01
3.755+00
7. 505+00

3.OOE—01
7 . 50E+00
1. 505+01

2,00E—01
5.OOE+00
1,00E+01

4 . OOE—01
l,00E+01
2.OOE+01

Percent
of Limit

4 . 38E+01
l,75E+00
8.75E—01

1. 76E+01
7.02E—01
3.SIE—01

3 , 28E+01
1.31E+00
6.57E—01

I . 32E+01
5.27E—01
2.63E—Ol

5.27E—02 31—day
Quarter
Annual

4 Composite Crit. Receptor - NG

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 6
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REVISION 0
REVISION 0

PAGE 18U of 158U
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

AR-41
KR-85M
KR-85
KR-87
KR- B B
XE- 13 lM
XE—133M
XE-133
XE- I 35
XE- I 38

2.21E±OO
2 . 66E—O1
3.69E+O1
%.79E—O1
6.33E—O1
1.17E+OO
6.OOE—O1
5 . 68E+O1
9.98E—D1
1.29E—D1

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 , 256E+05
Historical

Unit : 2

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

Date/Time: 07/28/2016 13:40 retdaslD: Retdas Page - 7



ANAS%l-O,R16o12 2?61O PAfU

ATTACHMENT H

RETDAS COMPUTER PROGRAM GASEOUS INSTANTANEOUS

(UNFILTERED) DOSE REPORT

BYRON STATION UNIT I AND UNIT 2
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ATTACHMENT I

RETDAS COMPUTER PROGRAM GASEOUS INSTANTANEOUS
(FILTERED) DOSE REPORT

BYRON STATION UNIT I AND UNIT 2
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RETDAS COMPUTER PROGRAM UI LIQUID ANNUAL DOSE REPORT

BYRON STATION UNIT I



ANAlYSIS NO. BYRI6-012 REVISION 0 PAGE 24U of 158U
ANALYSIS NO. BYRI&-012 REVISION 0 PAGE 2J of IIJ

RETDAS v36A <8Th> VSSI

LIQUID RELEASE AND DOSE SUMMARY REPORT
S----- (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 (ruins) : 5.256E+05
Unit : 1

=== MULT I PLE RELEAS E P01 NT MES SAGE ============

Undiluted and Diluted Flowrate(s) and Concentration(s) cannot be combined.

=== RELEAS E DATA
Total Release Duration (minutes) 5.256E+05
Total Undiluted Volume Released (gallons) NA
Average Undiluted Flowrate (gpm) NA

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

=== NUCL I DE DATA ========================================—======——==============
Nuclide uCi

BA—137M l,OlE+04
CR—51 6.l6E+0l
VN—54 l.OIE+03
FE—SD 3.47E+0l
CO—58 4,53E+03
CO—60 8.77E±03
BR—83 l.76E+0l
RB—86 4,68E+0l
ZR—95 l.40E+03
NB—95 2.OOE+03
NO—99 l.98E+03
TC—99M 2.31E+03
RU—103 l.4lE+02
RU—106 2.40E+03
AG—lION 4.40E+02
TE—l27 l.40E+0l
TE—129 3.03E+Ol
TE—129M 4,58E+0l
TE—131M 3.26E+0l
TE—132 6.l6E+02
1—130 l.09E+02
I-l3l 8,04E+04
1—132 l.79E+03
1—133 3.65E+04
1—135 4.35E+03
CS—l34 2.79E+04
CS—l36 6.SSE+03
CS—l37 3.47E±04
CE—144 5.20E+03
NP—239 2.32E+Ol

Date/Time: 07/28/2016 14:44 retdaslD: Retdas Page — I
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RETDAS v3.6.4 <BYR>

REVISION 0
REVISION 0

PAGE 25U of 158U
PAGE 3J of IIJ

vsS I

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

Release ID
Period Start Date
Period End Date
Period Duration (mins):

=== NUCLIDE DATA
Nuclide uCi

Gamma 2,34E+05

3.OOE+08
5.4IE+OI
1 . 28E+OI

3.OOE+O8

3.OOE+O8

I All Liquid Releases
01/01/2017 00:00
01/01/2018 00:00
5 , 256E+05

H— 3
FE- 55
SR—89

Beta

Total

Verified By: Date:

Date/Time: 07/28/2016 14:44 retdaslD: Retdas Page - 2
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dr?o PAGE 26U of 158U
PAGE 4J of I I J

vssI

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

Release ID : I All Liquid Releases
Period Start Date : 01/01/2017 DD:OO
Period End Date : 01/01/2018 00:00
Period Duration (mins) : 5.256E+05
Unit I
Receptor : 0 Liquid Receptor

APWtr
AFWFSp
TPWtr
TFWFSp
CPWtr
CFWFSp
IPWtr

ADULT
ADULT
TEEN
TEEN
CHILD
CHILD
INFANT

APWtr
AFWFSp
TPWtr
TFWFSp
CPWtr
CFWFSp
IPWtr

2.l8E—05
l.I5E—02
2.I1E—05
l.21E—02
6,06E—05
I.50E—02
6.46E—05

I . 17E—04
2 . 05E—02
9.I9E—05
2 . IIE—02
1 . SOE—04
1 . 84E—02
I . 97E-04

8 . 30E—04
3.26E-03
7 . 02E—04
3.06E-03
I . 68E-03
3.21E—03
2 . 58E—03

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

9.57E—05 8.30E—05 8.92E-05 O.OOE+0O I,07E-O4
6.94E-03 2.26E—03 2.IIE-03 0.OOE+00 l.52E—O2
7,l3E—05 6.OOE—05 6.29E—05 0.OOE+00 7.IIE-O5
7.06E—03 2.66E—03 1.5IE-03 0.OOE+00 8.73E-O3
I.38E—04 LI5E—04 I.I4E—O4 0.OOE+00 I.23E—O4
5,94E-03 2.09E-03 5.53E-04 0.OOE+00 3.48E—03
l.37E—04 l.14E—O4 I.09E—04 0.OOE+00 l.17E—O4

TOTALS
ADULT 1.I5E-02 2.07E—02 4.09E—03 7.O3E—03 2.34E-O3 2.20E-03 0,00E+OO I.53E—O2
TEEN l.22E—02 2.12E—02 3.76E—03 7.I3E—03 2.72E—03 I.57E—03 0.OOE+00 8,80E—03
CHILD l,51E—02 I.85E—02 4.S9E—03 6.OBE—03 2.21E—03 6.67E—04 0.OOE+00 3.60E—O3
INFANT 6.46E—05 I.97E—04 2.58E—03 I,37E—04 l.14E—04 l.09E—04 0.OOE+00 I,I7E—04

=== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Gfoup Pathway

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
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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) : 5.256E+D5
Unit : I
Receptor : 0 Liquid Receptor

== PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem) ==================:

Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

ADULT
11—3 0.OOE+00 9.965—05 9.96E—05 9.96E—05 9.96E—05 9.96E—05 0.ODE+00 9.96E—05
CR—51 0.005+00 0.OOE+00 2.525—Il 9,305—12 5,60E—ll l,06E—08 0.OOE+00 4.22E—lI
NN—54 0.OOE+00 2,36E—06 0.OOE+00 7,OIE—07 0.OOE+00 7.22E—06 0.005+00 4,50E—07
FE—55 l.95E—08 I.35E—08 0.OOE+00 0.OOE+00 7.51E-09 7,72E-09 0.OOE+00 3.14E—09
FE—59 I.97E—D8 4.63E—0S D.OOE+00 0.OOE+00 l,29E—08 l.54E—07 0.OOE+00 l.78E—08
CO—SB 0.DOE+00 2.28E—07 0.005+00 0.005±00 0.OOE±00 4.63E—06 0.DDE+00 5.12E—07
CO—60 0.OOE+00 l.27E—06 0.OOE+00 0.005±00 0.OOE+00 2.39E—05 0.OOE+00 2.SDE—D6
BR—83 0.OOE+00 0.OOE+00 D.OOE±00 0.005+00 0.OOE+D0 5.45E—ID 0.ODE+00 3.79E—IO
RB—86 0.OOE+00 2.51E—06 0,00E+00 0,00E+00 0.ODE+00 4.94E—07 0.OOE+00 I.17E—06
SR-89 l,67E—D7 0.005+00 0.OOE+00 0.DOE+00 0.OOE+00 2.68E-08 0.OOE±00 4.8DE—09
ZR—9% 3,65E—l0 l,17E-lO D.OOE+00 l.84E—I0 0.OOE+00 3,71E-07 0,00E+00 7.93E—ll
NB—95 4.735-07 2.63E—07 0.OOE+00 %.60E—07 0.005+00 I.60E-03 0.005+00 l.41E—07
MO—99 0.OOE+00 l.46E—07 0.OOE+00 3.30E-07 0,00E+00 3.38E—07 0.ODE+00 2.77E—08
TC—99M 1.345—Il 3.775—li 0.ODE+00 5,73E—I0 l.85E-ll 2.23E—08 0.OOE+00 4,SIE—lO
RU—1D3 4.45E—l0 0.OOE+00 0.005+00 l.70E—09 0.DDE+00 5.20E—0S 0.OOE+00 l.92E—lO
RU—l06 l.13E—07 0.OOE+00 0.OOE+00 2.l7E—07 0.005+00 7.29E—06 0.OOE+00 I.4%E—08
AG—lION 5.15E—l0 4.76E—I0 0.OOE+00 9.36E—lO O.ODE+00 l,94E—07 D.DDE+00 2,63E—lO
TE—l27 7.87E—l0 2,63E—I0 5.83E—lO 3.20E—09 0.ODE+00 6.21E—08 0,00E+00 l,7DE—lO
TE—l29 4,86E—l0 l.83E—lO 3.73E—10 2.04E—09 0.OOE+00 3.67E—lO 0.OOE+00 I.IBE—lO
TE—129N 2.69E—07 l.OOE—07 9,24E—0S l.12E—06 0.ODE+00 I.36E—06 0.DOE+00 4.26E—08
TE—l3IM 2.88E—08 l.41E—08 2.23E—08 ].43E—07 0,00E+00 l.40E—06 0.OOE+00 I.17E—08
TE—132 7,93E—07 5,13E—07 5.66E—07 4.94E—06 0.OOE+00 2.43E—05 0.DDE+00 4.BIE—07
1—130 I.93E—09 5.68E—09 4.82E—07 8.87E—09 0,00E+00 4,89E—09 0.ODE+00 2.24E—09
1—131 7.83E—06 l,12E—D5 3.67E—D3 l.92E—05 0.ODE+D0 2.96E—06 0.ODE+00 6.42E—06
1—132 8.5DE—09 2.28E—08 7.96E—07 3.62E—08 0.DOE+00 4,27E—09 0.OOE+00 7.96E—09
1—133 l.21E—06 2,IIE—06 3.lOE—04 3.68E—06 0.005+00 I.90E—06 0.OOE+00 643E—07
1—135 4,S1E—08 l.18E—07 7.78E—06 l.89E—07 0.DOE+00 l.33E—07 0.DOE±00 4.35E—0B
CS—134 4.41E—03 l.D5E—02 0.005+00 3.40E—03 l.l3E—03 I,84E—04 0.DOE+00 8.58E—03
CS—136 l.14E—04 4.49E—04 0.ODE+DD 2.50E—04 3.42E—0S 5.IOE—05 0.OOE+00 3.23E—04
CS—137 7.O1E—03 9.59E—03 0.ODE+00 3,26E-03 1.085—03 I.86E—04 0.OOE+00 6.28E—03
CE—l44 I.44E—08 6.02E—09 0.005+00 3.575—09 0.OOE+00 4.86E—06 0.DOE+00 7.72E—IO
NP-239 4,71E—13 4.635—14 0.ODE+00 l.44E-l3 0.005+00 9,50E—09 0,00E+00 2.55E-l4

TEEN
H—3 0.005+00 7,15E—05 7,15E—05 7,155—05 7.15E—05 7.15E—0% 0.OOE+00 7.15E—05
CR—SI 0.DDE+00 0.OOE+00 2.4lE—Il 9.52E—12 6,21E—II 7.3DE—09 0.OOE±00 4.35E—ll
MN—54 0.OOE±00 2.32E—06 0.OOE+00 6.9lE—07 0.DOE±00 4.75E—06 0.DOE+004.59E—07
FE—SS 2.D4E—08 1,445—DO D.DDE+D0 0.005+00 9.1SE—09 6.25E—D9 0.OOE+00 3.37E—09
FE—59 2.03E—0B 4.73E—08 0.ODE+00 D.ODE+00 I.49E—08 I.12E—07 0.DOE+DD l.83E—08
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ANAlYSIS NO. BYR16-012
ANALYSIS NO BYR16O12

RETDAS v3.6.4 <BIT>

REVISION 0
REVISION 0

PAGE 28U of 158U
PAGE 6J of 11J

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) : 5.256E+05

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

CO58 0,00E+00 2.%6E07 0,00E±00 0,00E+00 0,00E+00 3,llE—06 0.OOE+00 5,2lE—07
CO—60 0,00E+00 l.27E—06 0.OOE+00 0.OOE+00 0.OOE+00 l.65E-05 0,00E+00 2.85E—06
BR—83 0.OOE+O0 0.OOE+00 0.OOE±00 0,00E+00 0.OOE+O0 0.OOE+0O 0.OOE+00 4,I2E—lO
RB—86 0,00E+O0 2.70E—06 0.OOE±00 0.OOE+00 0,00E+00 3.99E—07 0,00E+O0 l.27E—06
SR—89 l.80E-07 0,00E+00 0,00E+00 0,00E+00 0.OOE+OO 2,15E—08 0,00E+00 5.l7E—09
ZR—9% 3.6lE—l0 l.l4E—lO 0.OOE+00 I,67E-l0 0.OOE+00 2.63E—07 0.OOE+00 7.83E—Il
NB—95 4,76E-07 2.64E—07 0.OOE+00 2.56E—07 0.OOE+00 I.l3E—03 0.OOE+00 l.45E—07
MO—99 0.OOE+00 l,52E—07 0.OOE+00 3.48E—07 0.OOE+00 2.72E—07 0.OOE+00 2.DOE—08
TC—99M l.35E—ll 3.76E—lI 0,00E+00 5.6DE—l0 2,08E—lI 2,46E—08 0,00E+00 4,87E—I0
RU-403 4.58E-10 0.OOE+O0 0.OOE+00 l,6lE—09 0.OOE+00 3,8%E—0$ 0,00E+00 l,96E—lO
RU—106 l.2DE—07 0,00E+O0 0,00E+00 2.3lE—07 0,00E+00 5,74E—06 0,00E+00 I.51E—0S
AG—lION 4,77E-l0 4.52E—lO 0.OOE+00 S,62E—I0 0.OOE+00 l,27E—07 0.OOE+00 2.75E—lO
TE—I27 8.6lE-40 3.05E—lO 5.94E—10 3.48E—09 0.OOE+00 6.64E—0S 0.OOE+00 I.85E—IO
TE—l29 5.28E—l0 l,97E—lO 3.77E—I0 2,21E—09 0.OOE+00 2.89E—09 0,00E+00 l.%8E—lO
TE—I29M 2.90E-07 I.08E—07 9.37E—08 I.22E—06 0.OOE+00 I,09E—0% 0.OOE+00 4.60E—08
TE—131M 3,09E—08 I.48E—08 2.23E—08 I.55E—07 0.OOE+00 I.l9E—06 0.OOE+00 l.24E—08
TE—l32 8,36E—07 5,29E07 5.58E07 5.08E06 0.OOE+O0 l.68E05 0,00E+00 4,98E-07
1—130 l,97E—09 5.70E—09 4,65E—07 8.78E—09 0,00E+00 4.38E—09 0.OOE+D0 2,27E—09
1—131 S,26E—06 I.l6E—05 3,38E—03 I.99E—05 0.OOE+00 2.2%E—06 0.OOE+00 6.2lE-06
1—132 8,77E—09 2.29E—08 7.73E—07 3.61E—08 0.OOE+OD 9.99E—09 0,00E+00 8.23E—09
1—133 l,29E-06 2,l8EO6 3,05E—04 3,83E—06 0,00E+00 l,65E—06 0,00E+00 6.6%E—07
1—135 4.65E—08 l.20E—07 7.70E—06 l.89E—07 0,00E+00 I.33E—07 0.OOE+00 4.44E—0S
CSl34 4.52E—03 l,06E—02 0.OOE+00 3.38E—03 l.29E—03 l.32E—04 0.OOE+00 4.94E-03
CS—l36 l.l4E-04 4.50E—04 0,00E+00 %.45E—04 3.86E—05 3.62E—05 0.OOE+00 3.02E—04
CS—137 7.51E—03 9.99E—D3 0.OOE+00 3.40E—03 l.32E—03 l.42E—04 0.OOE+00 3.48E—03
CE—144 l.46E—0S 6,05E—09 0.OOE+00 3.6lE—09 0.OOE+00 3.68E—06 0,00E+00 7,86E—1D
NP—239 5.l9E—13 4.OOE—14 0.OOE+00 I.54E—l3 0,00E+00 7.BBE—09 0,00E+00 2.72E—l4

CHILD
H3 0.OOE+00 l.20E—04 l,20E—04 l.20E—04 l,20E—04 I.20E-04 0.OOE+00 I.20E—04
CR—5l 0.OOE+00 0.OOE+00 2,63E—Il 7,17E—l2 4.79E—lI 2.5lE—09 0.OOE+00 4.73E—Il
MN—54 O.OOE±00 l,83E—06 0.OOE+00 5.13E—07 0,00E±D0 l.54E—06 0,00E+00 4.8$E—07
FE—55 2,78E—08 I.47E—08 0.OOE±00 0.OOE+00 8.34E—09 %.73E-09 0,00E±00 4,57E-09
FE—59 2.56E—08 4.l4E—08 0.OOE÷00 0.OOE+00 l.20E—08 4.31E—08 0.OOE+00 2.06E—08
CO—58 0.OOE+00 l.95E—07 0.OOE+00 0.OOE+00 0,00E+00 l,l4E—06 D.DOE+00 5.96E—07
CO—60 0.OOE+00 I,IIE—06 0.OOE+00 0.OOE+00 0.OOE+00 6,14E—06 0.OOE+00 3.%7E—06
BR—83 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 5,35E—l0
RB—86 0.OOE+00 2.6%E-06 0,00E+00 0.OOE+00 0.OOE+O0 I.69E-07 0.OOE+00 I.61E-06
SR—89 2.63E—07 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 I,02E—08 0,00E±00 7.SlE—09
ZR—95 7.22E—ID l,59E—l0 0.OOE+00 2,27El0 0.OOE+00 l.66E—07 0.OOE+00 l,4lE—lO
NB—95 5,62E—07 2,l9E—07 0.OOE+00 2.06E—07 0.OOE+00 4.05E—04 0,00E+00 l.56E—07
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RETDAS v36,4 <BYR>

RY1g&O PAt3’ft Yi18U

vssI

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

Release ID : I All Liquid Releases
Period Start Date ...... 01/01/2017 OD:OD
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

MO—99 0.OOE+00 l.90E—07 O00E+00 4.07E—07 0.OOE+00 L58E—07 O.OOE+00 4.7lE—08
TC—99M L99E—ll 390E—ll 0.OOE+00 566E—l0 L98E—ll 222E—08 000E+00 6.46E—l0
RU—l03 7.46E—lO 0.OOE+00 0.OOE+O0 l.88E—09 O.OOE±00 l.93E—O8 0.OOE+00 2.87E—l0
RU—l06 2.03E—07 0.OOE+O0 0MOE+00 2.74E—07 0.OOE+00 3116E—O6 0.OOE+0O 2.53E—08
AG—IlOM 956E—l0 6.46E—lO OiJOE+00 l20E—09 000E+00 7.6$E—O8 000E+00 5.l6E—lO
TE—l27 l.l2E—09 30IE—l0 7.74E—lO 3.lSE—09 0.OOE+00 4.37E—08 0.OOE+00 2.40E—lO
TE—I29 68SE-4O l.92E—lO 4S1E—lO 20IE—09 0.OOE+00 4.28E—08 0.OOE+00 l.63E—IO
TE—I29M 3.78E—07 I06E—07 L22E—07 I.llE—06 0.OOE±00 4.6IE—O7 0.OOE+00 5.87E—08
TE—I3IM 3.98E—08 I.38E—08 2.83E—08 l.33E—07 0%OOE+00 5.58E—07 Q.OOE+00 I46E—08
TE—l32 l.05E—06 4.66E—07 6.79E—07 4.33E—06 000E+00 4.70E—06 O00E+00 S64E—07
1—130 2.96E—09 5.99E—09 6.60E—07 S.95E—09 000E+O0 2S0E—09 O.OOE+00 3.09E—09
1—131 l.29E—O5 I30E—05 4.29E—03 2A3E—05 000E+00 I.I5E—06 000E+00 737E—06
1—132 L33E—08 2.45E—0S l.14E—06 3.75E—0S 000E+00 2B9E—08 000E+00 l.I3E—08
1—133 2.O1E—06 249E—06 4.62E—04 4.l5E—06 0.OOE+00 LOOE—06 0.OOE+00 9.4lE—07
1—135 7.09E—08 l28E—07 l.I3E-05 I96E—07 000E+00 9.72E—08 000E+00 &03E—0S
CS—l34 S46E—03 8.96E—03 0.OOE+00 2.78E—03 9S7E—04 4.83E—05 O.OOE+00 L89E—03
CS—136 l35E—04 3.7lE—04 0OOE+0O l.98E—04 2.95E—05 l.30E—O5 0.OOE+O0 2.40E—04
CS—l37 9.47E—03 906E—03 0.OOE+0O 295E—03 l06E—03 568E—O5 0.OOE+00 l.34E—03
CE—I44 3.78E—08 ll8E—08 0.OOE+00 6.56E—09 0.OOE+00 3.09E—06 0.OOE+00 2.02E—09
NP-239 88lE—l3 6J2E—14 000E+00 l.83E—l3 0.OOE+00 4.68E—09 0.OOE+00 445E—l4

IN FANT
5—3 0.OOE+00 l.05E—04 l.05E—04 I.05E—04 l.05E—04 l.05E—04 0.OOE+00 I.05E—04
CR—51 0.OOE+0O 0.OOE+00 l.l3E—l2 246E—l3 2.l9E—l2 504E—ll 000E+00 L73E—l2
MN—54 0.OOE+0O 4.OOE—08 0.OOE±00 886E—09 000E+00 I.47E—08 000E+00 906E—09
FE—55 l.50E—09 9.66E—lO 000E±00 0.OOE±0O 4.73E—lO L23E—lO 0.OOE+00 2.58E—lO
FE—59 2.l3E—09 3.7lE—09 00OE±00 0.OOE+0O l.lOE—09 l.77E—09 000E+00 L46E—09
CO—58 000E+00 3.24E-0S 000E+00 0.OOE±00 0.OOE+0O 8.OSE-OS 0.OOE±00 6.09E—O8
CO—60 000E+00 L89E07 000E+0O D.OOE+00 0.OOE+00 449E—07 0.OOE+00 4.45E—07
BR—83 0.OOE±00 000E+00 0..OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 l27E—ll
RB—86 000E+0O l.SSE—08 000E+0O 0.OOE+00 O.OOE+0O 4.05E—l0 0.OOE+00 783E—09
SR—89 6.40E—O8 000E+00 000E+00 000E+00 0.MOE+00 l32E—O9 0.OOE-1-00 l.84E—09
ZR—95 5.74E—lO I.40E—lO 0.OOE+0O l.5IE—l0 000E+00 696E—0B 0%OOE+00 9.92E—ll
NB—95 L67E—lO 6.89E—ll 0.OOE+00 4.94E—1I 0.OOE+00 58lE—08 000E+00 3SSE—ll
MO—99 0.OOE+OO L34E—07 0.OOE+00 2.OOE—07 0.OOE±00 4.4lE—O8 000E+00 2.6lE—08
TC—99M 883E—l2 l.82E—Il 0.OOE+00 l96E—l0 952E—l2 5.29E—09 0MOE+00 235E—I0
RU—lO3 4l5E—l0 000E+00 000E+00 8.6%E-40 0.OOE+00 505E—09 0.OOE+00 I.39E—lO
RU—lOG LISE-07 000E+00 0.OOE+00 l36E—07 000E+00 $73E—07 000E+00 l44E—08
AG—IlOM 872E—l0 6.36E—l0 0.OOE-f00 9ll0El0 000E+00 330E—08 000E±00 4.21E—lO
TE—127 2fl9E—ll 9.33E—l% 2%7E—II 6.80E—lI 0.OOE+00 S85E—l0 0.OOE+OD 599E-l2
TE—l29 l,7lE—Il 590E—l2 l.43E—ll 426E—ll 0OOE+00 l.37E—09 0.MOE+00 3.99E—l2
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Release ID .

Period Start Date
Period End Date
Period Duration (mine):

I All Liquid Releases
01/01/2017 00:00
01/01/2018 00:00
5 . 256E+05

=== PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem)

2
RETDAS v36.4 <BYR>

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

PAfl1 9ti138U

VSS I

Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

TE—129M 9,llE—09 3.13E—O9 3.50E—09 2.28E—O8 O.OOE±00 5.44E—O9 O.OOE+OO l.4OE—09
TE—131M 9.86E—lO 3.97E—IO 805E—l0 2.73E—O9 O.OOE+0O 6.GSE—O9 O,00E+OO 3.28E—lO
TE—132 2.%5E—O8 l.26E—08 l.86E—0S 7.89E—O8 O.DOE+00 4.67E—08 O.OOE+OO l.18E—0S
1—130 l.30E—09 2.86E-09 3.21E—07 3.14E—09 O.OOE+OO 6,14E—lO O,00E+OO l.15E—09
1—131 5,75E—06 6.77E—06 2.23E—03 7.91E—O6 O.OOE+OO 2.42E—O7 0.OOE+OO 2.98E—06
1—132 5.92E—09 l.20E—OS 5.63E—07 l.34E—O8 O.OOE+OO 9.73E—09 O.OOE+OO 4.28E—09
1—133 9.O8E—07 l.32E—06 2.40E—04 l.55E—06 O.OOE+OO 2.24E—O7 O.OOE±OO 3.87E—07
1-135 3,15E—O8 6.26E—OS 5.62E—O6 6.98E—O8 O.OOE+OO 2.27E—O8 O.OOE+OO 2.28E—08
05—134 2.IOE—05 3.91E—O5 O.OOE+OO l.OlE—O5 4,13E—O6 l.O6E—07 O.OOE+OO 3.95E—06
CS—136 6,29E—O7 l.85E—06 O.OOE+O0 7.37E—07 l.51E—07 2.BIE—OB O.OOE+OO 6.9OE—D7
CS—137 3.60E—O5 4.22E—05 O.OOE±OO l.13E—O5 4.58E—06 l.32E—07 O.OOE+OO 2.99E—06
CE—144 3.OSE—OB l.26E—08 O.OOE+OO 5.IOE—O9 O.DOE+0O l.77E—06 O.OOE+OO l.73E—09
NP—239 5.12E—13 4.SBE—14 O.DOE+OO 9.14E—14 O.OOE+OO l.32E—O9 O.OOE+OO 2.59E—14

Date/Time: 07/28/2016 14:44 retdaslD: Retdas Page - 7



6-012
RETDAS v3.64 <8Th>

RgIWO PAJb
9{138U

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 (rains) : 5.256E+05
Unit I
Receptor : 0 Liquid Receptor

== MAXIMUM DOSE FOR PERIOD

Adrain Tot Body

T.Spec Any Organ

Critical Pathway.
Major Contributors
Nuclide Percentage

8—3 3.38E—0I
MN—54 I,09E—02
FE—55 6.82E—05
FE—59 2.23E—04
CO—58 l.07E—03
CO—60 5,98E—03
RB—86 l.27E—02
ZR—95 5.38E—07
NB—95 l,25E—03
MO—99 7.17E—04
TC—99M I,77E—07
AG—IIOM 2,13E—06
TE—129 9.29E—07
TE—127 I.44E—06
TE—I29M 5.09E—04
TE—131M 7.OIE—05
TE—132 2.50E—03
1—130 2.69E—05
1—131 5.46E—02
1—132 I.OSE—04
1—133 l.03E—02
1—135 5.66E—04
CS—134 5.03E+0I

Limit Organ Age Dose Limit Limit Percent
Type Type Group Organ (mrem) Period (mrem) of Limit

Adruin Any Organ TEEN LIVER 2.12E-02 31-day 1,50E-01 1.41E+0l
Quarter 3.75E+00 5.65E—01
Annual 7.50E+00 2.82E—0l

ADULT TBODY l.53E-02 31-day 4.50E-02 3,40E+01
Quarter 1.138+00 I.36E+00
Annual 2,25E+00 6,80E—Ol

TEEN LIVER 2.12E-02 31—day 2.OOE-OI l,06E±0l
Quarter 5.OOE+00 4,23E—0l
Annual 1.OOE+01 2.I2E—0l

Fresh Water Fish - Sport (FFSP
0.0 % or greater to total
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ANAlYSIS NO. BYRI6-012 REVISION 0 PAGE 32U of 158UANALYSIS NO. BYRI6-012 REVISION 0 PAGE IOJ of 1IJ
RETDAS v3.6.4 <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 (rains): 5,256E+05

Major Contributors . 0.0 % or greater to total
Nuclide Percentage

CS—136 2.12E±O0
CS—137 4.72E+Ol
CE—144 2.86E-05
NP-239 2.3lE—IO

T.Spec Tot Body ADULT TBODY l.53E-02 31-day 6.OOE-02 2,55E+0l
Quarter 1,50E+00 l.O2E+00
Annual 3.OOE+00 5.IOE-Ol

Critical Pathway : I Fresh Water Fish - Sport (FFSP
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

H—3 6.5lE—01
CR—5l 2.76E—07
MN-54 2.94E—03
FB—55 2.05E—05
FE—59 1.16E—04
CO—50 3.3%E-03
CO—60 1.83E—02
BR—83 2.48E—06
RB—86 7.64E—03
SR—89 3.14E—05
ZR—95 5,lBE—07
NB—95 9.24E-04
MO—99 1.SlE—04
TC—99M 3.l4E—06
RU—l03 l.25E—06
RU—lO6 9,3lE—05
AG—IlOM l.85E—06
TE—l27 1.llE—06
TE—l29 7.74E—07
TE—129M 2.78E—04
TE—131M 7,68E—05
TE—132 3.l5E-03
1—130 1.47E—05
1—131 4.20E—02
1—132 5.20E—05
1—133 4,20E—03
1—135 2,BSE—04
CS—134 5.61E+Ol
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RETDAS v3,6.4 <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 (nina) : 5256E+05

Major Contributors . 0.0 % or greater to total
Nuclide Percentage

CS—136 2llE+00
CS—137 4.llE+0l
CE—l44 5.05E—06
NP—239 1.67E—l0

Date/Time: 07/28/2016 14:44 retdaslD: Retdas Page — 10
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ATTACHMENT K

RETDAS COMPUTER PROGRAM U2 LIQUID ANNUAL DOSE REPORT
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RETDAS v3.6.4 <BYR> VSSI

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

Release ID : I All Liquid Releases
Period Start Date : OI/Ol/2D17 00:00
Period End Date : 01/01/2018 00:00
Period Duration (ruins) : 5.256E+05
Unit : 2

=== MULTI PLE RELEASE POINT MESSAGE
Undiluted and Diluted Flowrate(s) and Concentration(s) cannot be conthined

=== RELEASE DATA =====================================—===——===================

Total Release Duration (minutes) 5256E+O5
Total Undiluted Volume Released (gallons) NA
Average Undiluted Flowrate (gpm) NA

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

== NUCLIDE DATA ==

Nuclide uCi

BA—137M l0lE+O4
CR—51 6.l6E+0I
MN—54 I.O1E+03
FE—59 347E+Ol
CO—58 4.53E+03
CO-GO B77E+03
BR—83 l.76E+Ol
RB—86 4.68E+Ol
ZR—95 l.40E+03
NB—95 2OOE+O3
MO—99 l.98E+03
TC-99M 2.3lE+03
RU—l03 14lE+02
RU—106 240E+03
AG—lIOM 4.40E+02
TE—I27 l40E+0I
TE—l29 3.03E+Ol
TE-l29M 458E+Ol
TE—l3lM 3.26E+Ol
TE—l32 6.l6E+02
1—130 lO9E+O2
1—131 6.04E+04
1—132 i.79E+03
1—133 365E+O4
1—135 4.35E±03
CS—l34 2.795±04
CS—136 6.$SE±03
CS—l37 3.47E±04
CE—l44 5.205±03
NP—239 2.325±01
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LIQUID RELEASE AND DOSE SUMMARY REPORT
----- (PERIOD BASIS - BY UNIT)

Release ID
Period Start Date
Period End Date
Period Duration (rains):

=== NUCLIDE DATA
Nuclide uCi

Gamma 2 . 34E+05

I All Liquid Releases
01/01/2017 00:00
01/01/2018 00:00
S . 256E+05

H-3
FE- 55
SR—89

Be t a

3.OOE+08
5. 41E±0l
l,28E+Ol

3,00E±08

Total 3.OOE+08

Verified By:

_____

Date:

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page - 2
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ADULT LI5E—D2 2D7E—O2 4O9E—’D3
TEEN L22E-02 2.12E—02 3.76E—03
CHILD ].51E—02 L85E—D2 4.89E—03
INFANT 6.46E—05 I.97E—04 2.58E—03

TOTALS
7.03E—03 2.34E—03 2.20E—03 OOOE+OO I.53E—02
7.13E—03 2.72E—03 L57E—03 OOOE+OO 88OE—O3
6.08E—03 2.21E—03 6.67E—04 O.OOE+OO 3.60E—03
L37E—04 ll4E—O4 1.D9E—04 O.MOE+OO I.17E—04

== AGE GROUP
Abbreviation

APWtr
AFWFSp
TPWtr
TFWFSp
CPWtr
CFWFSp
IPWtr

I PATHWAY
Age Group

ADULT
ADULT
TEEN
TEEN
CHILD
CHILD
INFANT

DE SCRI PT I ON S
Pathway

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

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

Kidney

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) : 5.256E+05
Unit : 2
Receptor 0 Liquid Receptor

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

APWtr 2,ISE—05 l.17E—04 8.30E—04 9.57E—05 S.30E—05 8.92E—05 0.OOE+00 l.07E—04
AFWFSp l.15E-02 2.05E—02 3.26E—03 6.94E—03 2.26E—03 2,llE-03 0.OOE+00 l.52E—02
TPWtr 2,IIE—05 9.I9E—05 7.02E—04 7.13E—05 6.OOE—05 6.29E—05 0,00E00 7.llE—05
TFWFSp l.21E—02 2.llE—02 3.06E—03 7.06E—O3 2.66E—03 l.51E-03 0.OOE+00 8.73E—03
CPWtr 6.06E—05 l.SOE—O4 l.68E—03 l.38E—04 l.l5E—04 l.14E—04 0.OOE+00 I.23E—04
CFWFSp l.50E—02 l,84E—02 3.2lE—03 5.94E—03 2,09E—03 5.53E-04 0.OOE+00 3.48E—03
IPWtr 6.46E—05 l.97E—04 2.58E—03 l.37E—04 l.14E—04 l.09E—04 0.OOE+00 l,I7E—04
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LIQUID RELEASE AND DOSE SUMMARY REPORT
------ (PERIOD BASIS - BY UNIT)

Release ID : I All Liquid Releases
Period Start Date 01/01/2017 OD:DO
Period End Date : 01/01/2018 00:00
Period Duration (mins): 5.256E+05
Unit : 2
Receptor Q Liquid Receptor

=== PERMIT ORGAN DOSE BY AGE GROUP AND NUCLIDE (mrem) =====—================—

Agegroup Bone Liver Thyroid Kidney Lung 01-Lu Skin TB

ADULT
H—3 0.OOE+00 9.96E—05 9.96E-05 9.96E—05 9.96E-05 9.96E-05 0.OOE+00 9.96E—05
CR—51 O,00E+O0 0.OOE+00 2.52E—1I 9.30E—I2 5,60E—ll l.06E—08 0.DOE+00 4.22E—lI
MN—54 0.OOE+00 2,36E—06 0ODE+00 7.OIE—07 0.OOE+00 7.22E—06 0.ODE+00 4.50E—07
FE—55 1.95E—08 I,35E—08 0.OOE+00 0,00E+00 7.51E—09 7.72E—09 O.OOE+00 3.14E-09
FE-59 l.97E—08 4.63E—08 0.OOE+00 0.OOE+00 I.29E—08 I.54E-07 0.OOE+00 l.78E—08
CO—58 O,00E+00 2.28E—07 0.OOE+D0 0.OOE±00 0,00E+00 4.63E—06 0,00E+00 5,I2E07
00—60 O.OOE+00 I.27E—06 D.OOE+00 0.OOE+00 0,00E+00 2.39E—05 0.DOE+00 2.S0E-06
BR—83 0.OOE+00 0,00E+OO 0.OOE±00 0.DOE+00 0.OOE+00 5.46E—I0 0,00E+00 3.79E—IO
RB86 O.DOE+00 2.5IE-06 0.ODE+00 0,00E+00 0,00E+00 4.94E-07 0.OOE+00 l,I7E—06
SR-89 l.67E—07 0.OOE±00 0.OOE+00 0.OOE+00 0.OOE+00 2.68E08 0.OOE+00 4.SOE—O9
ZR—95 3.65E—I0 l.I7E—IO 0.ODE+00 I.84E—I0 0.OOE+00 3,7IE—07 0,00E+00 7.93E—ll
NB—95 4.73E—07 2.63E—07 0.OOE+00 2,60E07 0.OOE+00 l.60E—03 0OOE+00 l.4IE—07
MO—99 O.DOE+00 I.46E—07 0.OOE+00 3,30E—07 0.OOE+00 3.38E—07 0,00E+00 2,77E—0S
TC-99M l,34E—II 3.77E—lI 0.OOE+00 5.73El0 I.85E—lI 2.23E—08 0.OOE+00 4.SIE—1O
RU-I03 4.45E-10 0.OOE+00 0.OOE+00 I.70E—09 0.OOE+00 5.20E—08 0.OOE+00 I.92E—1O
RU—I06 I.I3E—07 0,00E+00 0,00E+00 2,I7E—07 0.OOE+00 7.29E-06 0,00E+00 I.42E—0S
AG—IIOM 5,15E—l0 4.76E—I0 0.OOE±00 9.36E—I0 0.OOE+D0 l.94E—07 0.OOE÷00 2.83E—lO
TE—I27 7.87E—I0 2.83E-40 5.83E—10 3.20E-09 0,00E+OD 6.21E—0B 0.OOE±00 I.70E—I0
TE—129 4.86E-J0 I83E—l0 3.73E—I0 2.04E—09 0.OOE+00 3.67E—I0 0.OOE+00 I.I8E—l0
TE-I29M 2,69E—07 I.OOE—07 9,24E—08 I.12E—06 0.OOE±00 I.36E—06 0.OOE+00 4.26E—08
TE—I31M 2.88E—08 I.4IE—08 2,23E—08 I.43E—07 0.OOE+00 I.40E—06 0.OOE+00 I,l7E0B
TE—l32 7,93E—07 %.I3E—07 5.66E—07 4.94E—06 0.OOE+00 2.43E0% 0.OOE+00 4.S1E—07
1-430 I.93E-O9 5.68E—09 4.82E—07 8.87E—09 0.OOE+00 4.89E—09 0.OOE+00 2.24E—09
1—131 7.83E—06 I,12E—05 3.67E—03 I.92E—05 0.OOE±00 2.96E—06 0.OOE+D0 6,42E—06
1—132 8,%OE—09 2.28E—08 7,96E—07 3.62E—08 0.OOE+00 4.27E—09 0.OOE+D0 7,96E—09
1—133 l.21E—06 2.llE—06 3,IOE—04 3.68E—06 0.OOE+00 l.90E—06 0.OOE+00 6,43E—07
1—13% 4,5IE—08 I.1GE—07 7.78E-06 I,89E—07 0.OOE±D0 I.33E—07 0.OOE+00 4.35E—0S
CS—134 4.4IE—03 I.05E-02 0.OOE+00 3.40E—03 I.13E—03 1.84E—04 0,00E+00 8.58E—03
CS—136 I.14&—04 4.49E—D4 0.OOE+00 2.50E—04 342E—05 5.IOE—05 0,00E+00 3,23E—0%
CS—l37 7.OlE—03 9,59E—03 0.OOE+00 3.26E-03 I.08E—D3 l.86E—04 0.OOE+00 6.28E—D3
CE-I44 l.44E—0S 6.02E—09 0.OOE+OD 3.57E—09 0.OOE+00 4,86ED6 0.OOE+00 7.72E—l0
NP—239 4,7lE—I3 4,63E-14 0.OOE±00 I.44E-I3 0.OOE+00 9.50E—09 0.OOE+00 2.55E—I4

TEEN
H—3 0.OOE±00 7.l5E—05 7,I5E—05 7.15E—05 7.l5E-05 7,15E—05 0.OOE+00 7,I5E—05
CR—5I O.OOE+00 0.OOE+00 2.4IE—II 9,52E—12 6.2IE—II 7.30E—09 0.OOE+00 4.35E—II
MN—54 0.OOE+00 2,32E-06 0.OOE+00 6.91E—07 0.OOE+00 4,75E—06 0.OOE+00 4.59E—07
FE—55 2.04E-08 I.44ED8 0.OOE+00 0.OOE+00 9.15E-09 6.25E—09 0.OOE±00 3.37E—09
FE—SD 2.03E-08 4.73E—0$ 0.OOE+00 0.OOE+00 I.49E—08 l.12E—07 0.OOE+D0 I,83E—D8
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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 (rains) : 5.256E+05

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

CO—58 0.OOE+00 226E—07 0.OOE+00 0.OOE+O0 0.OOE+00 3.IIE—06 0.OOE+00 S2IE—07
00—60 0.OOE+O0 l.27E—06 0,00E+00 000E±00 000E+00 l.65E—05 0.OOE+00 285E—06
BR—83 00OE+00 000E+00 00OE+00 0.OOE+00 0.OOE+00 0.OOE±00 000E+00 4l2E—l0
RB—8% 0.MOE+00 270E—06 000E+00 0.OOE+O0 0.OOE+00 399E—07 0.OOE+O0 l.27E—06
SR—89 l.SOE—07 0.OOE±00 0.OOE+00 000E+00 0.OOE+00 2.15E—0S 0.OOE+00 5117E—09
ZR—95 3.61E—l0 l.14E—l0 0.OOE+00 L67E—l0 0.OOE+00 263E—07 0.OOE+00 7.83E—ll
NB—95 476E—07 2.64E—07 0.OOE+00 2,56E—07 0.OOE+00 LI3E—03 000E+00 l45E—07
MO—99 00OE+00 l.52E—07 0.OOE+00 3.48E—07 0.OOE+00 272E—07 000E+00 2..90E-08
TC—99M l.35E—ll 3fl6E—ll 0.OOE+00 560E—l0 2.08E—ll 246E—08 0.OOE+00 487E—l0
RU—103 4.58E—l0 0.OOE+00 0.OOE+00 l6lE—09 000E+00 3.82E—08 0.OOE+00 L96E—l0
RU—106 l.20E—07 000E+00 000E+00 2.31E—07 0.OOE+00 5.74E—06 0.OOE+00 l.51E—0S
AG—lION 4.77E—l0 452E—l0 0.OOE+00 862E—l0 0.OOE+00 l.27E-07 0.OOE+00 2fl5E-l0
TE—127 86lE—l0 305E—I0 5.94E—l0 348E—09 000E+00 6.64E—08 0.OOE+00 l.85E—l0
TE—l29 5.2BE—l0 l.97E—l0 3.77E—l0 2.2lE—09 0.OOE+00 2.89E—09 000E+00 L28E—l0
TE—129M 2.9OE—07 1.OSE—07 937E—08 L22E—06 000E+00 l09E-06 0.OOE+00 4.60E—08
TE—131M 3.09E—0S L4$E—08 223E—08 l,55E—07 0.OOE+00 LI9E—06 0.OOE+00 l.24E—08
TE—132 836E—07 5.29E—07 5.58E—07 5O8E—06 0.OOE+00 l68E—05 0.OOE+00 4.98E—07
1—130 l.97E—09 5.70E—09 4.65E—07 878E—09 O.OOE+00 4.3$E-09 000E+00 227E—09
1—131 B.26E—06 l.16E-05 33SE—03 L99E-05 0.OOE+00 2.29E-06 0OOE+00 6.21E—06
1—132 8.77E—09 229E—08 7.73E—07 3.61E—08 0.OOE+00 999E—09 000E+00 S.23E—09
1—133 l.29E—06 2.18E—06 3.05E—04 383E—06 0.OOE+00 l.65E—06 0.OOE+00 &66E—07
1—135 4.65E—08 l.20E—07 7flOE—06 LB9E—07 000E+00 l33E—07 0.OOE+00 4,44E—08
CS—134 452E—03 LO6E—02 000E+00 3.38E—03 l,29E—03 l32E—04 000E+00 4.94E—03
CS—136 l.14E—04 450E—04 0.OOE+00 2.45E—04 3SSE—05 3.62E—05 0.OOE+00 302E—04
CS-137 75lE—03 9.99E—03 0.OOE+00 340E—03 l.32E—03 l.42E—04 0.OOE+00 348E—03
CE—144 l46E—08 6.OSE—09 000E+00 3.61E—09 000E+00 36$E—06 0.OOE+00 7.86E—lO
NP—239 5119E—13 490E—l4 0.OOE+00 LS4E—13 0.OOE±00 788E—09 0.OOE+00 2fl2E—14

CHILD
H—3 0.OOE+00 l20E—04 L2OE—04 l.20E—04 l.20E—04 l.20E—04 0.OOE+00 L2OE—04
CR—51 000E+00 000E+00 2.63E—ll 7.17E—12 4,79E—ll 2.51E—09 0.OOE+00 4fl3E—ll
MN—54 0.OOE+00 lS3E-06 000E+00 5l3E—07 000E+00 L54E—06 0.OOE+00 4.88E—07
FE—55 2.78E—08 L47E—08 0.OOE±00 0.OOE+00 B,34E—09 2.73E—09 000E+00 457E—09
FE—59 256E—08 4.14E-08 0.DOE±00 000E+00 l€20E—08 43lE—0$ 000E+00 206E—0S
CO—58 0.OOE+00 l.95E—07 0.OOE+00 000E+0O 0.OOE+00 l.14E—06 0.OOE+00 596E-07
CO—60 0.OOE+O0 l.IIE—06 0.OOE+00 0.OOE+00 0.OOE+00 6l4E—06 000E±00 3.27E—06
BR—83 O0OE±00 000E±00 0+OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 000E+00 535E-l0
RB—$6 0.OOE+O0 262E-06 000E±00 000E+00 0OOE+00 l.69E—07 000E+00 l.61E—06
SR-89 2.63E—07 0.OOE+00 0.OOE±00 0.OOE+00 0.OOE±00 I.02E—08 000E+00 7.51E—09
ZR—95 722E—l0 L59E—l0 000E+00 2.27E—l0 000E400 L66E—07 0.OOE±00 L4IE—l0
NB—95 562E—07 2.l9E—07 0.OOE+00 2.06E—07 0.OOE+00 4,05E-04 000E+00 L56E—07
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LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID I All Liquid Releases
Period Start Date : 01/01/2017 OO;OD
Period End Date : 01/01/2018 00:00
Period Duration (nina) : 5,256E+05

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

MO—99 0,00E+00 l.90E—07 0.ODE+00 4.07E—07 0.OOE+00 l.58E—07 0.OOE+00 4,71E—08
TC—99M l.P9E—ll 3,90E—l1 0.OOE+00 5.66E—lO l.98E—ll 2.22E—08 0.OOE+00 6.46E—l0
RU—l03 7.46E—l0 0,00E+00 0.OOE+00 LOSE—OP 0.ODE+00 l.93E—08 0,00E+00 2,87E—l0
RU—l06 2.03E—07 0.OOE+00 0.OOE+D0 2.74E—07 0.OOE+00 3.16E-06 0.DOE+D0 2.53E—08
AG—lION 9.56E—l0 6.46E—lO 0.OOE+00 l.%OE—09 0,00E+D0 7.68E—08 0.OOE+00 5.16E—l0
TE-127 l,12E—09 3.OlE—l0 7.74E—l0 3.lSE—09 0.OOE+00 4.37E—08 D.OOE+00 2.40E—l0
TE—l29 6.88E—l0 l,92E—l0 4.9lE—lO 2.OIE—09 0.OOE+00 4.28E—08 0.00E400 l.63E—l0
TE—129M 3.78E—07 l.D6E—D7 l.22E—07 l.IIE—06 0.OOE+00 4.6IE—07 0.OOE+00 5.87E—08
TE—l3lM 3.98E—08 l.38E—08 2,83E—00 l.33E—D7 0.OOE±00 5.58E—07 0.OOE+00 l.46E—0S
TE—13% l,05E—06 466E—07 6.79E—07 4.33E—06 0.OOE+00 4.70E—06 0.OOE+00 5,64E—07
1—130 %,96E—09 5S9E—09 6,60E—07 8.95E—09 0.OOE+00 2.BOE—09 0,00E+00 3.09E—09
1—131 l.29E—05 l.30E—05 4,29E—03 2.13E—05 0.DOE±00 l.15E—06 0.OOE+00 7.37E—06
1—132 l.33E—08 2.45E—0S l.l4E—06 3.75E—08 0,00E+00 2.89E—0S 0.OOE+00 l.l3E—08
1—133 2.O1E-06 2.49E—06 4.62E—04 4.15E—06 0.OOE+00 l.OOE—06 0.OOE+00 9.41E—07
1—135 7,09E—08 l.28E—07 l.l3E—05 l.96E—07 0.OOE+00 9,72E—08 0.OOE+00 6.03E—0S
CS—134 5,46E—03 8.96E—03 0.DOE+00 2.7$E—03 9.97E—04 4.83E—05 0.OOE+00 l.89E—03
CS—136 l.35E—04 3fllE—04 0.OOE+00 l.98E—04 2.95E—05 l.30E—05 0,00E+00 2.40E—04
CS—l37 9,47E—03 9.06E—03 0,00E+00 2.95E—03 l.06E—03 5.68E—05 0,00E+00 I.34E—03
CE—l44 3,78E—0S l.18E—08 0.OOE+00 6,56E—09 0.OOE+00 3,D9E—D6 0.OOE+00 2.02E—09
NP—239 8.SIE—13 6.32E—l4 0.ODE+00 I.83E—13 0.OOE+00 4.68E—D9 0.OOE+00 4.45E—l4

INFANT
H—S 0,00E+00 LO5E—D4 l,D5E—04 l.05E—04 l.05E—04 l.05E—04 0.OOE+00 l.05E—04
CR—51 0.OOE+00 0.OOE+00 l.13E—12 2,46E—13 2.19E—l2 5,04E—ll 0.OOE+00 l,73E—12
MN—54 0.OOE±00 4.OOE—08 0.OOE±00 8.86E—09 0.OOE+00 l.47E—08 0.OOE+00 9.06E—09
FE—55 l.50E—09 9.66E—l0 D.DOE+00 0.OOE+00 4.73E—ID l.23E—l0 0.OOE+00 2.58E—lO
FE—59 2.13E—09 3.71E—09 0,00E+00 000E+00 l.1OE—09 l.77E—D9 D,00E+00 l.46E—D9
CO—58 0.OOE+OD 3.24E—0S D,00E+00 0.OOE+00 0.OOE+00 S.08E—0B D.OOE+00 B.09E—0S
CO—60 0.OOE+00 l.SPE—07 D.OOE+00 0.OOE+00 000E+00 4.49E—07 0.OOE+00 4.45E—07
BR—03 0.OOE±D0 0.DOE+00 0,00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 I.27E—ll
RB—86 0.DOE+00 l.58E—08 0.DOE+OD 0.OOE+00 0.OOE+00 4.05E—i0 0.ODE+00 7.83E—09
SR—89 6.40E—08 0.DDE+00 0.OOE+00 0.OOE+00 0.OOE+00 l.32E—09 0.OOE+00 i.84E—09
ZR—95 5,74E—lD I.40E—l0 0.OOE+D0 l.%lE—l0 0.OOE+00 6.96E—DS 0.ODE+00 9.92E—ll
NB—95 l.67E—l0 6.69E—l1 0.DOE+00 4.94E—ll 0.ODE+00 5.81E—0S D.OOE+00 3.98E—ll
MO—PP 0,00E+00 l.34E—07 0.OOE+00 2.OOE—07 0.OOE+00 4.41E—08 0.OOE±00 2.61E—08
TC—99M 8,83E—12 1.82E—ll 0.ODE±00 I.96E—1D 9.52E—12 5.29E—D9 0.OOE+DD 2.35E—l0
RU—103 4,15E—ID 0.OOE+00 0.OOE+Q0 8,65E—l0 0,00E+0O 5.05E—09 0.OOE+00 l,39E—l0
RU—lOG 1,15E—07 0.OOE+00 0.OOE±00 l.36E—07 0.OOE+00 8,73E—07 0,00E+00 I,44E—08
AG—IlOM 8.72E—l0 6,36E—l0 0.OOE±00 9.IDE—l0 D.OOE±00 3.30E—D$ 0.OOE+00 4.21E—l0
TE—l27 2,79E—ll 9.33E—12 2.27E—I1 6.80E—ll 0.OOE+00 5,85E—l0 0.OOE+00 5,99E—l2
TE—129 l.71E—ll 5.POE—l2 l.43E—ll 4.26E—ll 0.OOE+00 l.37E—09 0.OOE+00 3,99E—l%

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page - 6



6012
RETDAS v3.64 <BYR>

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

PAdfl<%?
t8U

VSSI

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): 5.256E+05

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

TE-429M 9,IIE-09 3.l3E-09 3.50E-09 2.28E—08 O.OOE+00 5.44E—09 0.005+00 l.40E—09
TE—131M 9.865—10 3.97E—I0 8.055—10 273E—09 0.OOE+00 6.655—09 0.005+00 3.28E—10
TE—132 2.55E-0S l.26E--08 l.86E-08 7.69E—08 0.005+00 4.67E—08 0.OOE+00 1.185-08
1—130 1.305-09 2.86E—09 3.21E—O7 3.14E—09 0.OOE+00 6.14E—10 0,00E+00 1,155—09
1—131 5.75E—06 6.77E—06 2.235—03 7.915—06 0,00E+00 2.42E—07 0.005+00 2.98E—06
1—132 5.92E—09 l.20E—08 5.63E—07 l.34E—08 0.005+00 9.73E—09 0.OOE+00 4.28E—09
1—133 9.085-07 l.32E—06 2.40E—04 1.555—06 0.OOE+00 2.245—07 0.OOE+00 3.875-07
1—135 3.155—08 6.26E—08 5.62E—06 6.98E—08 0.OOE+00 2.27E—O8 0.OOE+00 2.28E—08
CS—l34 2.1DE—05 3.915—05 0.OOE+00 l.DIE—05 4,135—06 l.06E—O7 0.OOE+00 3.955—06
CS—136 6.%9E—07 l.85E—06 0.OOE+00 7.37E—07 1.515—07 2.815—08 0.OOE+00 690E—07
CS—137 3.605—05 4.225—05 0.OOE+00 l.13E—05 4.58E—06 l.32E—07 0.OOE+00 2.99E—06
CE—144 3.08E—08 l.26E—08 0.OOE+00 5.IOE—09 Q.OQE+00 l.77E—06 0.OOE+00 l.73E—09
NP—239 5.125-13 4.585—14 0.OOE+00 9.14E—14 0.OOE+00 l.32E—09 0.005+00 2.59E—14

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page - 7



fi%6o12
RETDAS v364 <13Th>

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

Release ID . I All Liquid Releases
Period Start Date . OI/DI/2017 OO:OD
Period End Date 01/01/2018 DO:OO
Period Duration (mins) : 5,256E+D5
Unit : 2
Receptor : D Liquid Receptor

PAd&<4N M8U
VSS I

== MAXIMUM DOSE FOR PERIOD

Admin Tot Body

T.Spec Any Organ

Critical Pathway : I
Major Contributors
Nuclide Percentage

H-3 3.38E—OI
MN—54 1.ODE—02
FE55 6.82E—05
FE—5% 2,23E—04
CO—SB I.07E—D3
CO—60 5.98E—03
RB-86 1.27E—02
ZR—95 5,38E—D7
NB—95 l,25E—03
MO—99 7.17E—D4
TC—99M l.77E—D7
AG—IIOM 2.13E—06
TE—I29 9.29E—07
TE—I27 I,44E—06
TE—I29M 5.ODE—D4
TE—131M 7,OIE—D5
TE—132 2.5DE—D3
1—130 2.69E—05
1—131 5.46E—02
1—132 I.08E-D4
1—133 I.03E—02
1—135 5.66E—04
CS—I34 5.D3E+OI

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

Limit Organ Age Dose Limit Limit Percent
Type Type Group Organ (mrem) Period (mrem) of Limit

Admin Any Organ TEEN LIVER 2,12E-02 31-day 1.50E-D1 I.41E+O1
Quarter 3.75E+OO 5.65E—Dl
Annual 7.50E+OO 2.82E-Ol

ADULT TBODY 1.53E-02 31-day 4.50E-02 3,40E+D1
Quarter 1.13E+DD I,36E+DO
Annual 2.25E+OO 6.BOE—Ol

TEEN LIVER 2,12E—02 31—day 2.ODE-O1 l.06E+Ol
Quarter 5.OOE+OO 4.23E—Ol
Annual 1.OOE+Ol 2.12E—Ol

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page - 8
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RETDAS v3.6.4 <BYR>

R1&? o PAGE 43U of 158U
PAGE 10K of IlK

vssI

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

Release ID . I All Liquid Releases
Period Start Date D1/Ol/2D17 00:00
Period End Date : 01/01/2018 00:00
Period Duration (mins) : 5.256E+05

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

T.Spec Tot Body

H- 3
CR-SI
MN- S 4
FE-SB
FE—S 9
CO-SB
CO—60
BR-B 3
RB-B 6
SR—SD
ZR—95
NB-95
MO— 99
TC-99M
RU- I 03
RU-106
AG—IIOM
TE—127
TE-129
TE-l%9M
TE-131M
TE-l32
1—130
1—131
1—132
1—133
1—135
CS-134

6.51E—01
2 . 76E—07
2 . 94E—03
2 . OSE—OS
1 . 16E—04
3.35E—03
1.83E—02
2 . 48E—06
7 . 64E—03
3.14E—05
S.IBE—07
9.24E—04
1 . BIE—04
3.14E—06
l.25E—06
9.31E—0S
I . SSE—06
l.1IE—06
7,74E—07
2.7BE—04
7 . 68E—0S
3 . 15E—03
I . 47E—05
4.20E—02
5.20E—0S
4 , 20E—03
2 . B5E—04
S,61E+01

ADULT TBODY

CS—136
CS— I 37
CE-144
NP—239

2 . 12E+00
4 , 72E+01
2. 86E—0S
2 . 31E—10

1.53E—02 31—day 6.OOE—O2 2.S5E01
Quarter 1.SOE+00 1.02E+0O
Annual 3.OOE+00 5.IOE—01

Critical Pathway : I Fresh Water Fish - Sport (FFSP
Major Contributors 0.0 % or greater to total
Nuclide Percentage

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page - 9
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RETDAS v36A <BYR>

RIN?o PAGE 44U of 158U
PAGE IlKof IlK

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 : 01/01/2016 00:00
Period Duration (mins) : 5.256E+05

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

05—136
CS-l37
CE—14 4
NP—239

2.llE+00
4 . IIE+Ol
5.05E—06
1 . 67E—l0

Date/Time: 07/28/2016 14:45 retdaslD: Retdas Page — 10
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BYRON STATION UNIT I AND UNIT 2



6012
RETDAS v36.4 <BYR>

REVISION 0
REVISION 0

PAGE 46U of 158U
PAGE 2L of 9L

VSSI

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units I & 2

Report for: 2017
Unit Range - From: I 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 S1SE—03 1.41E—02 469E—03 439E—03 0.OOE+D0
TEEN 243E—02 423E—02 7.52E—03 L43E—02 544E—03 3.14E—03 0.OOE+00
CHILD 302E-02 3fllE—02 977E—03 1.22E—02 4A2E—03 L33E—03 000E+00
INFANT 1.29E—04 394E—04 5.16E—03 2.74E—04 2.28E—04 219E04 0.OOE+00

2017 - TSpc Any Organ TEEN
Critical Pathway: Freshwater fish
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 3.38E—01
MN—54 1.09E—02
FE—55 6.82E—05
FE—59 223E-04
CO—58 1,07E—03
CO—60 598E—03
RB—36 L27E—02
ZR—95 5.38E—07
NB—95 L25E—03
MO—99 717E—04
TC—99M 1.77E—07
AG—IIOM 2.13E—06
TE—l27 144E—06
TE—l29 9.29E—07
TE—l2PM 509E—04
TE—131M 7.O1E—05
TE—l32 250E—03
1—130 2.69E—05
1—131 546E—02
I—132 108E—04
1-433 LO3E—02
1—135 5.66E—04
CS—134 5.03E+01
CS—136 212E+00

LIVER

TB

306E—02
1 .76E—02
7 .21E—03
233E-04

4.23E-02 100E+01 4.23E—01

=== SITE DOSE LIMIT ANALYSIS — =============——============= ANNUAL 2017
Age Dose Limit Max % of

Annual Limit Group Organ (mrem) (mrem) Limit

2017 - Admin. Any Organ TEEN LIVER 4.23E-02 750E+00 5.65E-Ol
2017 - Admin. Total Body ADULT TBODY 306E-02 2.25E+00 l.36E+00

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page - 9



6-012
RETDAS v3.6.4 <BYR>

Nuclide Percentage

CS—137 4.72E+O1

Percentage

6.51E—D1
2 . 76E—07
2 . 94E—03
2 . 05E—05
I . 16E—04
3.35E—03
I + 83E—02
2 . 48E—06
7 . 64E—03
3.14E—05
5 18E—07
9 - 24E—04
I . 81E-O4
3 . 14E—06
L25E—06
93IE—D5
I . 85E—06
1.11E—06
774E—07
278E—D4
7.68E—O5
3I5E—O3
I . 47E—05
4 .20E—02
52OE—O5
4 - 20E—03
2.85E—04
5* 61E+OI
2.1IE+OO
4 11E+O1
5.OSE—06
1.67E—1O

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

2 . 86E—05
2 . 31E—1O

PAGE 47U of 158U
PAGE 3L of 9L

155I

3O6E-O2 3.005+00 i.02E+OOTBODY

CE-144
NP-239

2017 - T.Spc. Total Body ADULT
Critical Pathway: Freshwater fish
Major Contributors (0% or greater to total)
NucI ide

H-3
CR-51
MN- 54
FE-S 55
FE- 59
CO-SB
CO-60
BR-83
RB- B 6
SR-89
ZR—95
NB-95
MO- 99
TC-99M
RU-103
RU- I 06
AG-IIOM
TE-127
TE-l 29
TE-129M
TE-131M
TE-132
1—130
1—131
1—132
1—133
1—135
CS-134
CS-136
CS— I 37
CE- 144
NP-239

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page — 10



ANAIYSS NO. BYR16-012 REVISION 0 PAGE 48U of 158UANALYSIS NO. BYRI6-012 REVISION 0 PAGE 4L of 9L
RETDAS v3.6.4 <BYR> VSSI

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units I & 2

Report for: 2017
Unit Range - From: 1 To: 2

2017 - T.Spc. Any Organ
Receptor: 5 Composite Crit.
Distance: 800 (meters)
Critical Pathway: Grs/Cow/Milk
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 2.51E—0l
C—14 8.05E—01
MN—54 7.POE—03
FE—59 5.29E—04
CO—58 7.37E—03
CO—SO l.90E—O1
SR—OP
SR-PD
1—l31
1—133
CS-134
CS-137

2017 - T.Spc. Total Body
Receptor: 5 Composite Crit.
Distance: 800 (meters)
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

5—3 2.24E+Ol
C—l4 5.l5E+01
MN—54 3.49E-01
FE—59 7.SlE—02
CO—58 5.02E-O1
CO—60 7,89E+00
SR—89 l,97E—02
SR—PD l.21E—Ol
1—131 3,07E+0D
1—133 6.78E—02

=== 1&P DOSE LIMIT ANALYSIS

Annual - Limit

2017 - Admin. Any Organ
2017 - Admnin. Total Body

Age
Group

INFANT
CHILD

Organ

THYROID
TBODY

:r= ANNUAL 2017
Dose Limit
(mrem) (mrem)

l.06E+Ol l.l3E+01
5.05E—Ol 1.05E+01

Max % of
Limit

l,75E±O2
4,SlE+00

INFANT THYROID l,P6E+01 l.50E+O1 l.31E+02
Receptor - IP

Compass Point: SSE

5.05E—Ol l.50E±Ol 3.37E+00

8.8DB—OP
O.OOE+OO
P.72E+O1
I . 34E+O0
3.965—02
l.66E—O1

CHILD
Receptor -

C omp a

TBODY
IP
Point: 555

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page - 23



ANSQ%Ifll8O%R1 6O1 2 picguort8u
RETDAS v3.6.4 <BYR> VSSI

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

Nuclide Percentage

CS—134 4.59E±OO
CS—137 9.47E+OO

Date/Time: 07/28/2016 15:25 retdaslo: Retdas Page - 24



ANAlYSIS NO. BYR16-012
ANALYSIS NO. BYRI6-012

RETDAS v3.6.4 <8Th>

REVISION 0
REVISION 0

PAGE 50U of 158U
PAGE 6L of 9L

VS SI

Report for: 2017
Unit Range - From: I

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

To: 2

Units I & 2

Max % of
Limit

I . 75E+O0
LO2E—0I

2017 - T.Spc. Gamma
Receptor: 4 Composite Crit. Receptor - NC
Distance: 800 (meters) Compass Point: SSE
Nuclide

AR-41
KR-B 5
XE-I38
KR-B 7
KR-B SM
XE- I 3S
XE-133M
KR-B B
XE-131M
XE-I33

Percentage

2 . 05E+OI
I . 06E+00
B . 14E—0l
5.45E—0I
5.42E—0l
2 . 54E+00
4 * 33E-0l
I07E+0l
S.37E—0l
6.23E+0l

Percentage

22IE+00
369E+01
L29E-0I
2.79E—0l
2 . 66E-0I
99BE—0l
6 . OOE—0I
6.33E—0I
I . 17E+00
5.6BE+0I

l,31E-0I I.OOE+0I I.31E±00

== NC DOSE LIMIT ANALYSIS ============================ ANNUAL 2017
Dose Limit

Annual - Limit (mrad) (mrad)

2017 — A&nin. Gamma l.31E01 7S0E+00
2017 — Admin. Beta 1.OSE-01 1,SOE+01

1.OSE—01 2.OOE+01 5.27E—012017 - T.Spc. Beta
Receptor: 4 Composite Crit. Receptor - NC
Distance: BOO (meters) Compass Point: SSE
Nuclide

AR-4I
KR-B S
XE-13B
KR- B 7
KR-BSM
XE- 13S
XE-133M
KR-B B
XE—131M
XE-133

Date/Time: O7/2B/2016 15:25 retdaslD: Retdas Page - 25



6-012
RETDAS v3.64 <BYR>

REVISION 0
REVISION 0

PAGE 51U of 158U
PAGE 7L of 9L

vSSI

Report for: 2017
Unit Range - From: 1

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

To: 2

Units I & 2

=== MAXIMUM DOSE ANALYSIS

Dose Type
Age
Group Organ

Dose
(mrem)

ANNUAL 2017

Any Organ INFANT THYROID
Liquid Receptor: 0 Liquid Receptor
Gaseous Receptor: 5 Composite Crit. Receptor IP
Distance: 800 (meters) Compass Point: SSE

1 . 97E+01

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

H—3
CR51
MN— 54
FE- 55
FE- S 9
CO-58
CO-ED
BR-83
RB-86
SR-89
ZR—95
NB-95
MO-99
TC-99M
RU-ID 3
RU- I 06
AG-lION
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
NP—239

5.16E—D3
Potable Water (PWtr)
(0% or greater to total)
Percentage

4.OSE+DD
4 & 37E-D8
D.DDE±DD
DDDE+DD
00DE+DD
D.DDE+00
D.DDE+0O
D.DDE+DD
DDDE±DD
D.DDE+D0
ODOE±D0
DDDE+DD
D.DDE+DD
DDDE+DD
D.DDE+DD
D.DDE+DD
D.DDE+DD
S SOE—D7
5.56E—D7
I 36E—D4
3.12E—D5
7.23E—D4
124E—D2
B . 63E+O1
218E—D2
9.32E+DD
2 . 18E—D1
D.MDE+DD
D.DDE-fDD
D.DDE±DD
DJJDE+DD
D.DDE±DD

% of Total: 2+62E—02

Date/Time: 07/28/2016 15:25 retdaslD: Retdas Page - 26
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RETDAS v3.6,4 <BYR>

REVISION 0
REVISION 0

PAGE 52U of 158U
PAGE 8L of 9L

VSSI

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
C— I 4
MN— 54
FE- 59
CO-SB
CO-60
SR-89
SR—90
1—131
1—133
CS-134
CS-137

196E+O1 % of Total: 9.97E+O1
Cr5/Cow/Milk (CMILK)
(0% or greater to total)
Percentage

2 . SIE—Ol
8 . OSE—Ol
7 . 90E—03
S29E—O4
7.37E—03
I . 90E—O1
S . 89E—09
0 OOE+OO
9.72E+O1
I . 34E+OO
3.96E—02
I 66E—O1

=== MAXIMUM DOSE ANALYSIS

Dose Type

Total Body
Liquid Receptor: 0
Gaseous Receptor: S
Distance: 800 (meters)

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

5-3
CR-SI
MN— 54
FE- 55
FE- S 9
CO-SB
CO-%0
BR-83
RB-B 6
SR—09
ZR—95
NB-95
MO- 99
TC-99M
RU-103
RU— I 06
AG-HUM
TE-127

Age
Group

CHILD
Liquid Receptor
Composite Crit. Receptor - 19

Compass Point: SSE

L2IE—03 % of Total: l.41E+00
Fresh Water Fish - Sport (FF39)
(0% or greater to total)
Percentage

3,33E+00
I . 31E—06
I . 35E—02
I.27E—04
S72E—04
I . 65E—02
907E—02
I . 4 BE—OS
4 * 47E-O2
2.OBE—O4
3.92E—O6
4 34E-03
I . 31E—O3
1179E—OS
7 . 96E—O6
7 . O3E—04
L43E—OS
6. 65E—O6

Dose
(mrem)

SI2E—OI

Organ

TBODY

ANNUAL 2017 =—=====——=

Date/Time: 07/23/2016 15:25 retdaslo: Retdas Page - 27
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RETDAS v3.6,4 <BYR>

1Rro PAGE 53U of 158U
PAGE 9L of 9L

vss I

Nucilde

TE-129
TE-12 9M
TE—131N
TE-132
1—130
1—131
1—132
1—133
1—135
CS-134
CS—136
Cs— I 37
CE- I 44
NP-239

Percentage

4 * 53E—06
1 . 63E—03
4 . 06E—04
1 . 56E—02
S 56E—05
205E—01
313E—04
2 . 61E—02
I . 67E—03
5.25E+01
667E+00
3.71E+01
5.59E—05
L23E—09

Gaseous Dose:
Critical Pathway:
Maj or Contributors
Nuclide

H-3
C- I 4
MN- 54
FE-S 9
CO-SB
CO-60
BR— B 9
5R-90
1—131
1—133
C5-134
C5-137

S,OSE—01 % of Total: 9.87E+01
Vegetation (VEG)
(0% or greater to total)
Percentage

2.24E+01
S.lSE+01
3.49E—01
7 * SIE—02
S02E—01
7.89E+00
l97E—02
I 21E—01
3.07E+00
6.78E—02
4 59E+00
9 . 47E±00

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

Date/Time: 07/28/2016 15:25 retdaslo: Retdas Page - 28
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RETDAS v3.6.4 <BYR>

FCff8o PAGE 55U of 158U
PAGE 2M of 9M

vssI

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units I & 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 2.31E—02 4.13E—02 818E—03 L41E02 4.69E—03 4.39E—03 0.OOE+00 306E—02
TEEN 2,43E—02 4.23E—02 752E—03 1.43E—02 544E-03 3l4E—03 0.OOE+00 1.76E—02
CHILD 3.02E—02 3,71E—02 9.77E—03 1.22E—02 4.42E—03 L33E—03 000E+00 721E—03
INFANT 1.29E—04 394E—04 5.16E—03 274E-04 2.28E—04 2.19E—04 0.OOE+00 2.33E—04

2017 - T.Spc. Any Organ TEEN
Critical Pathway: Freshwater fish
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 338E—01
MN—54 l.09E—02
FE—55 6,62E—05
FE59 2.23E-04
CO—58 L07E03
CO—60 5.98E—03
RB—86 L27E—02
ZR—95 5.38E—07
NB—95 l.25E—03
MO—PP LI7E—04
TC—99M l.77E—07
AG—IlOM 2.l3E—06
TE—l27 l44E—06
TE—l29 9.29E—07
TE-l29M 5.09E—04
TE—l3IM 7.0lE05
TE—l32 2.SOE—03
1—130 2.69E—05
P—l31 S46E—02
1—132 l08E04
1—133 l.03E—02
1—135 S66E—04
CS-134 5.03E+Ol
CS—136 2.12E+00

LIVER 423E-02 1.005+01 4.23E-0l

=== SITE DOSE LIMIT ANALYSIS =——=======——================== ANNUAL 2017
Age Dose Limit Max % of

Annual - Limit Group Organ (mrem) (mrem) Limit

2017 - A&nin. Any Organ TEEN LIVER 4.23E-02 750E+00 5.65E-0l
2017 - Admin. Total Body ADULT TBODY 3.06E-02 2,25E+00 l.36E+00
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Nuclide Percentage

2017 - T.Spc. Total Body ADULT
Critical Pathway: Freshwater fish
Major Contributors (0% or greater to total)
Nuclide

11-3
CR-5l
MN-5 4
FE-5 5
FE-5 9
CO-58
CO-60
BR-83
RB- 86
SR-89
ZR—95
NB-95
MO-99
TC-99M
RU-IC 3
RU- I 06
AG-lION
TE-127
TE-129
TE-12 9M
TE—131M
TE-l32
1—130
1—131
1—132
1—133
1—135
CS—134
CS- I 36
CS-137
CE-144
NP—239

Percentage

6.51E—O1
2 .76E—07
2 . 94E—03
2O5E—O5
LI6E—04
3.35E—03
163E—02
2. 48E—06
7 . 64E—03
3 14E—05
5.ISE—07
9.24E—04
1.SIE—04
314E—O6
1.25E—06
9JIE—05
I.85E—06
I . IIE—06
7fl4E—07
2 . 78E—04
7 . 68E—05
3I5E—03
I 47E—05
4 . 20E—02
520E—05
4 .20E—03
285E—O4
S6IE+O1
2 . IIE±O0
4 IIE+O1
5.05E—06
I . 67E—IO

TEDDY 3O6E—02 3OOE+OO 1.02E±OO

CS-137
CE-144
NP—239

4 , 72E+O1
2 . 86E—05
2 . 31E—1O
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4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units 1 & 2

Report for: 2017
Unit Range From: I To: 2

2017 - T.Spc. Any Organ
Receptor: 5 Composite Crit,
Distance: 800 (meters)
Critical Pathway: Grs/Cow/Milk
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 3.715—01
C—14 1.19E+00
Mtq—54 1.17E—02
P5—59 7.83E—04
CO—58 . 1.OPE—02
CO—60 2.815—01
SR—89 I . 32E—08
SR—90 0.005+00
1—131 9.665±01
1—133 1.26E±00
CS—134 5.86E—02
CS—137 2.46E—01

2017 - T.Spc. Total Body
Receptor: 5 Composite Crit.
Distance: 800 (meters)
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

5—3 2.26E±Ol
C—14 5.205±01
MN—54 3,52E—Ol
P5—59 7.585—02
CO—58 . 5.075—01
CO—60 7,985+00
SR—89 1.995—02
SR—90 l.22E—Ol
1—131 2,085+00
1—133 4.365—02

=== l&P DOSE LIMIT ANALYSIS

Annual - Limit

2017 - Admin. Any Organ
2017 - Admin. Total Body

Age
Group

INFANT
CHILD

Organ

THYROI D
TBODY

ANNUAL 2017
Dose Limit
(mrem) (mrem)

1.335+01 1.135±01
5.005—01 1.055+01

Max % of
Limit

I . 185+0 2
4.765±00

INFANT THYROID 1.335±01 1.505±01 8,855±01
Receptor - IP

Compass Point: 555

5.005—01 1.505±01 3.33E±OOCHILD
Receptor -

Compass

TBODY
IP
Point: SSE
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Nuclide Percentage

CS—134 4.64E+OO
CS-437 956E+OO

Date/Time: 08/11/2016 09:04 retdaslD: Retdas Page 24
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Report for: 2017
Unit Range - From: I

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units I & 2

To: 2

Dose
(mrad)

I.SIE—0I
1 . 05E—0I

ANNUAL 2017
Limit
(mrad)

7 * 50E+00
I.SOE+0I

Max % of
Limit

I . 755+00
7 . 025—01

2017 - T.Spc. Gamma
Receptor: 4 Composite Crit. Receptor -

Distance: 800 (meters) Compass
Nuclide

AR-41
KR- 85
XE-I38
KR-S 7
KR-85M
XE-135
XE—133M
KR- 88
XE-I3IM
XE- I 33

NC
Point: SSE

2017 — T.Spc. Beta
Receptor: 4 Composite Crit. Receptor - NC
Distance: 800 (meters) Compass Point: SSE
Nuclide

AR-41
KR- S 5
XE-138
KR- 87
KR-85M
XE-135
XE-133M
KR-SB
XE-131M
XE - I 33

Percentage

22IE+00
3.69E+0l
1.295—01
2 . 79E—0l
2 . 665—01
9.985—01
600E—0I
6.33E—0l
I . 175+00
5.68E+0l

1.05E—0l 2.OOE+O1 5,27E—01

=== NC DOSE LIMIT ANALYSIS

Annual - Limit

2017 - Admin. Gamma
2017 — Admin. Beta

1.315—01 1.005+01 l.3IE+00

Percentage

2 . 055+01
I 0 65+00
B . 14E—0l
5.45E—01
5 . 42E—0l
2.545+00
4 , 33E—Ol
I . 075+0 I
5 & 37E—0l
6.235+01
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Report for: 2017
Unit Range - From: 1

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

To: 2

Units I & 2

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
CR-51
MN—5 4
FE- 55
FE- 59
CO-SB
CO- 60
BR-B 3
RB- B 6
SR—89
ZR—95
NB-PS
MO- 99
TC-99M
RU-103
RU- I 06
AG—I 1 OM
TE-127
TE-12 9
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

Age
Group Organ

INFANT THYROID
Liquid Receptor
Composite Crit. Receptor - IP

Compass Point: SSE

S.16E-03 % of Total: 3BBE—02
Potable Water (PWtr)
(0% or greater to total)
Percentage

40BE+00
4.37E—OB
0.OOE+00
0.OOE+00
0.OOE+00
0 . OOE+00
0.OOE+00
0OOE+00
0.OOE±00
0.OOE+00
000E+00
0.OOE+00
000E+00
0.OOE+00
0OOE+00
0.OOE+00
0.OOE+00
BB0E—07
S.56E—07
I . 36E—04
312E—0S
7.23E—04
124E—02
B . 63E+01
2.lBE—02
9.32E+00
2 . 1BE—01
000E+00
0.OOE+00
000E+00
0.OOE+00
0.OOE+00

===t MAXIMUM DOSE ANALYSIS

Dose Type

Any Organ
Liquid Receptor: 0
Gaseous Receptor: S
Distance: BOO (meters)

ANNUAL 2017
Dose
(mrem)

1 . 33E+01
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Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
C-14
MN- 54
FE-SD
CO-SB
CO-60
SR—SD
SR-DO
1—131
1—133
CS—134
CS-137

1.33E+O1 % of Total: D.58E+O1
Grs/Cow/Milk (CMILK)
(0% or greater to total)
Percentage

3 71E—Ol
I + 1DE+OO
1 17E—02
783E—O4
l.ODE-O2
281E—O1
L32E—08
O%OOE+OO
D.66E+O1
1.26E+OO
S.86E—02
2 .46E—O1

Dose
Organ (mrem)

ANNUAL 2017

Total Body
Liquid Receptor: 0
Gaseous Receptor: S
Distance: 800 (meters)

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
CR-SI
MN— S 4
FE- 55
FE-SD
CO—SB
CO-60
BR-83
RB-S 6
SR—SD
ZR—DS
NB-D5
MO- DD
TC-DDM
RU- I 03
RU- 106
AG-I1OM
TE-127

CHILD TBODY
Liquid Receptor
Composite Crit. Receptor - IP

Compass Point: SSE

7.21E-03 % of Total: I.42E+O0
Fresh Water Fish - Sport (FFSP)
(0% or greater to total)
Percentage

3.33E+00
I . 31E—06
I.35E—02
I.27E—04
Sfl2E—04
1 . 65E—02
D.07E—02
L4SE—05
4 * 47E—02
2 . OSE—04
3.D2E-06
4 , 34E—03
I.31E—03
I.7DE-O5
7 . D6E—06
7.03E—04
I.43E—05
66SE—06

507E—0I

=== MAXIMUM DOSE ANALYSIS
Age

Dose Type Group
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Nuclide

TE-129
TE-129M
TE-131M
TE-132
1—130
1—131
I— I 32
1—133
1—135
CS—134
CS—136
CS-137
CE- I 44
NP-239

Percentage

4 . 53E—06
1 . 63E—03
4 065—04
L56E-02
8.565—05
2 . 055—01
3 , 135—04
2 . 615-02
1.67E—03
5.255+01
6 . 67Sf 00
3.71E+01
5.595—05
1.23E—09

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

5-3
C- I 4
MN- 54
FE- 59
CO-58
CD-60
SR-S 9
SR—90
1—131
1—133
CS- I 34
CS—137

5.005—01 % of
Vegetation (VEG)
(0% or greater to total)
Percentage

2.265+01
5.20E+01
3 , 52E—0l
7.58E—02
5.075—01
7 . 98E+00
I . 99E—02
1.22E—01
2.OSE+00
4 , 36E— 02
4 , 64E+00
9.56E+00

4OCFRI9D URANIUM FUEL CYCLE DOSE REPORT

Total: 9.865+01
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ATTACHMENT 0

BYRON STATION 2015 ANNUAL EFFLUENT REPORT

BYRON STATION UNIT I AND UNIT 2
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BYRON NUCLEAR POWER STATION

ANNUAL RADIOLOGICAL EFFLUENT RELEASE REPORT fARERR)

2015
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BYRON NUCLEAR POWER STATION
UNIT 1/2 DOCKET NUMBER STN-50-4541455

RADIOACTIVE EFFLUENT RELEASE REPORT
January 2015 - December 2015

Supplemental Information

Regulatory Limits

a. Fission and activation products:

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

IOCFR5O Gamma = 5 mrad/quarter; 10 mradfyear
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
IOCFR5O Organ = 7.5 mrem/quarter; 15 mrem/year

d. Liquid Effluents:

IOCFR5O Whole Body = 1.5 mrem/quarter; 3 mrem/year
Organ = 5 mrem/quarter; I 0 mrem/year

2. MaxImum Permissible Concentration

a. Fission and Activation Products: IOCFR2O Appendix B Table 2
b. Iodine: IOCFR2O Appendix B Table 2
c. ParUculates: 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 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
activity 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 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 liquid 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/mI unless otherwise noted. All LLD values and the associated LLD requirements
are listed in Attachment A.

5. Batch Releases:

a. Liquid:

I . Number of batch releases = 79
2. Total time period for batch releases 17,902 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 flowing

stream = 168 m3/sec, based on information from the U.S. Geological Survey Byron
Gauging Station.

b. Gaseous:

I . Number of batch releases = 370
2. Total time period for batch releases = 35241 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 in
February 2015. The revision included updating the reference for a revised dose analysis report
regarding the Independent Spent Fuel Storage Installation (ISFSI), adding a note specifying that
dosimeters are present at each air sampling location, improvements to dosimeter maps, location
changes 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 were
sampled in total. Groundwater samples were obtained in March, May, August, and November 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 May. None of the May samples showed concentrations of radionuclides
above what is considered background levels. Three wells contained levels of tritium above the lower
limit ofdetection (LLD) of200 pCi/L. They were: AR-A (493 pCi/L in March, 723 pCi/L in May, 417
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pCIIL in August, 450 pCi/L in November) and AR-I I (945 pCi/L in March, 839 pCi/L in May, 422 pCi/L
in August, 1040 pCi/L in November). Wells AR4 and AR-I I are near the Circulating Water Bfowdown
piping, 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-f, located on-site, just west plant structures, at concentrations ranging
between the lower limit of detection (200 pCi/L) and 508 pCi/L. Tritium has been measured in this welt
just above detectable limits on an intermittent basis since the well was first drilled in 2006. The tritium
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 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 off-site dose consequence from tritium present in
any of these three wells would be negligible. There are no existing or new teaks evident at the site and
all groundwater well sample results are well below the drinking water standard of 20,000 pCiIL tritium.

SUMMARY

Calculations 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 Manual (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 2.66E-01 mrem. The annual limit on TEDE is 100
mrem.

The assessment of radiation doses to the public is performed in accordance with the ODCM. The
results of these analyses confirm that the station is operating in compliance with I OCFR5O Appendix I,
IDCFR2O and 4OCFRI9O.

There were no additional operational controls implemented in 201 5 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

seoisEffluents to the Atmosphere

A total of 2.12E+01 curies of fission and activation gases were released with a maximum average
quarterly release rate of 2.55E+00 pCi/sec.

Atotal of4.45E-06 curies of 1-131 were released during the yearwith a maximum average quarterly
release rate of 3.88E-07 pCi/sec.

A total of I .01 E-06 curies were released as airborne particulate matter with a maximum average
quarterly release rate of I .28E-07 pCi/sec.

A total of 8.85E+00 curies of other (C-14) radiolsotopes were released with a maximum average
quarterly release rate of 3.06E-01 pCi/sec.
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A total of 8.05E+01 curies of tritium were released with a maximum average quarterly release rate of
3.99E+00 pCi/sec.

Gross alpha-emitting radionuclides were below detectable limits.

jjgyjdsfieleased to Rock Fver

A total of 2.86E÷10 liters of radioactive liquid wastes containing 8.48E-03 curies of fission and
activation products were discharged with a maximum quarterly average concentration of 4.71E-10
pCi/mI.

A total of 3,32E+03 curies of tritium were discharged with a maximum quarterly average concentration
of 1.56E-04 uCi/mI.

A total of 5.08E-04 curies of dissolved and entrained gases were discharged with a maximum quarterly
average concentration of 5.56E-1 I uCi/mI.

Gross alpha-emitting radionuclides were below detectable limits.

DOSE TO MAN

GASEOUS EFFLUENT PATHWAYS

Noble Gas 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 1.76E-02 mrad based on measured effluents and average
meteorological data, and 3.19E-03 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-infinite” 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/cm2 and an occupancy factor of I .0 is used. The maximum skin dose was 2.84E-04 mrem
based on measured effluents and average meteorological data, and 2.97E-03 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 8.55E-04 mrad, and 6.29E-04 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. C-14 is also included in this category. C-14 exhibits a capacity to concentrate in bone. C-14 is
released in gaseous form and is absorbed into vegetation through photosynthesis. The principal
pathways of interest for C-14 are the consumption ofvegetation by humans and milk from which
animals have ingested C-14 through the consumption of vegetation. With the requirement to begin
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reporting 0-14 dose in 201 1 and the addition of C-14 to plant effluents, human dose in this category is
primari’y 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 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 C-14) to any organ was 7.22E-01 mrem
(child/bone) based on measured effluents and average meteorological data, and 6.95E01 mrem
(child/bone) based on measured effluents and concurrent meteorological data. The maximum dose
from radioactive iodine and particulate (including C-f4) to the whole body was I .49E-01 mrem (child)
based on measured effluents and average meteorological data, and I 46E01 mrem (child) based on
measured effluents and concurrent meteorological data.

Gaseous Total Dgj
The maximum total dose from gaseous releases to any organ was f.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 total dose from gaseous
releases to the whole body was I .49E-01 mrem (child) based on measured effluents and average
meteorological data, and I .46E-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 currently no
communities within I 0 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 I .58E-01 mrem (adulUgilli). The maximum
dose 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-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 I .5 mrem to the whole body or 5 mrem to any organ during any calendar
quarter and 3 mrem to the whole body or I 0 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 I 0 mrad for beta radiation during any calendar quarter
and I 0 mrad for gamma radiation or 20 mrad for beta radiation during a calendar year.
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. 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.

0 The annual IOCFR2O limiton Total Effective Dose Equivalentto individual members ofthe public is 100
mrem.

The 4OCFRI 90 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
between the 250’ and 30’ fevels. Data recovery for all measurements on the meteorological tower was
99.7% during 2015.
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SOLID RADIOACTIVE WASTE FOR BURIAL 1ST QUARTER 2015

No Shipments in 1st Quarter 2015

SOLID RADIOACTIVE WASTE FOR BURIAL 2N0 QUARTER 2015

DATE DISPOSITION OF MATERIAL VOLUME CURES*MODE OFShpment# (DESCRIPTION, CLASS TYPE TRANSPORT/ DESTINATION (m3) PER PER
Description AND SOLIDIFYING AGENT)

CARRIER SHIPMENT SHIPMENT

4110115 UN3321, RADOAC1iVE MATERAL, LOW Highway
Bear CreekRWS 15-003 SPECIFIC ACTMTY (LSA-II), 7, 2O METAL HiUman Transport

Oak Ridge, TN 6.446+01 4.16E.02
DAW BOX(2), CLASS A, NONE EXCLUSIVE-USE

4/28/f 5 Highway
Energy SokitlonsUN3321 RADtOACTIVE MATERIAL. LOW

481E+OO 3.51E+ooRWS 15-001 Hittman Transport
Clive, UTSPECIFIC ACTIVITY (LSA-B). 7, FISSILE

EXCLUSIVE-USEBead Re&n EXCEPTED CASKfI). CLASS A, NONE

5119/15
RWS 15-002 UN3321, RADIOACTIVE MATERIAL, LOW

Hthman Transport Energy SolutionsBead SPECIFIC ACTIVITY (LSA-Il), 7, FISSILE
EXCLUSIVE-USE CHve, UT 439E+OO 7.57E+OQ

Resin/Charcoal EXCEPTED, CASKfI), CLASS A, NONE

Number ofQuarterly Totals
Shipments:

3 Z.36E+Of 11fE+O1

* Calculated Using measured ratios
CUBICM CURIES
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SOLID RADIOACTIVE WASTE FOR BURIAL 3 QUARTER 2015

DATE DISPOSITION OF MATERIAL MODE OF . VOLUME (m3) I 5* P RShipment # (DESCRIPTION, CLASS, TYPE AND TRANSPORT/ DESTINATION PER CEMEN
Description SOLIDIFYING AGENT) CARRIER SHIPMENT

717115 UN3321 RADIOACTIVE MATERIAL; LOW Highway
Bear CreekRWS 15-004 SPECIFIC ACTIVITY (LSMI), 7, 20’ METAL Hiltman Transport

Oak Rd TN 644E+Oi B.33E-03
DAW BOX(2); CtASS A, NONE EXCLUSIVEUSE

6/3/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway Ene SolutionsRWS 15-ODS SPECIFIC ACTIVITY (LS%II), 7, CASK(1), Hittman Transport
UT 439E)0 7OBE+OO

Bead Resin CLASS A, NONE EXCLUSIVE-USE ‘V

8/5/15 UN3321, RADIOACTIVE MATERIAL, LOW Highway
F I toRWS 15-1306 SPECIFIC ACTIVITY(LSA-lI), T, CASK(1), Hittman Transport n °S-? ns 439E+Do 3..25E+DD

Bead Resin CLASS A, NONE EXCLUSIVE-USE

UN291 D, RADIOACTIVE MATERIAL, EXCEPTED
PACKAGE-LIMITED QUANTITY OF MATERIAL,

912115 7, 20’ METAL BOX(2), CLASS A, NONE Highway
Cre kRWS 15-007 Hittman Transport ear

3.94E+O1 3.26E-02
SIudgeIDAW UN3321, RADIOACTIVE MATERIAL, LOW EXCLUSIVE-USE a I ge,

SPECIFIC ACTIVITY (LSA-Il), 7, 20’ METAL
BOX(1), CLASS A, NONE

913115 UN2910, RADIOACTIVE MATERIAL, EXCEPTED Highway
h dRWS 1 5-008 PACKAGE-LIMITED QUANTITY OF MATERIAL, Hitiman Transporl GaIla er Roe

.61 E÷O1 3,83E-02
Sludge 7, 20’ METAL BOX(6), CLASS A, NONE 1g5 on,

9121115 UN3321, RADIOACTIVE MATERIAL, LOW Highway
Bear CreekRWS 15-LIDS SPECIFIC ACTIVITY (LSA-Il), 1, 2D’ METAL Hihman Transport

Oak Rid e TN B.44E+O1 7.6TE-D2
DAW BOX(2), CLASS A, NONE EXCLUSIVE-USE g

9/25/15 UN3321 , RADIOACTIVE MATERIAL, LOW Highway
CekRWS 15-010 SPECIFIC ACTIVITY (LSA-II), T, 20’ METAL Hittman Transport

Oad e TN 3,13E+01 4.26E-02
OAW BOX(1), CLASS A, NONE EXCLUSIVE-USE

9125/IS UN3321 , RADIOACTIVE MATERIAL, LOW Highway
Bea C kRWS 15-01 1 SPECIFIC ACTIVITY (LSA-II), T, 20’ METAL Hittman Transport

k Rd TN 1.IOE+O1 1.ITE-02
Oil BOX(1), CLASS A, NONE EXCLUSIVE-USE a I g

9125115 UN33%1 , RADIOACTIVE MATERIAL, LOW Highway
ar CreekRWS 15-012 SPECIFIC ACTIVIW(LSA-Il), 7, 20’ METAL HiUman Transport

OaRH e TN B.26E+O1 1.95E-O1
DAW BOX(2), CLASS A, NONE EXCLUSIVE-USE g

Quaflerl Totals Number of
SI ShIpments: 2.SSE+02 1,OTE+O1

* Calculated using measured ratios

CUBIC M CURIES
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SOLID RADIOACflVE WASTE FOR BURtAL 4TH QUARTER 2015

DATE DISPOSITION OF MATERIAL MODE OF” VOLUME(m3) CURIES
Shpment# (DESCRIPTION, CLASS, TYPE TRANSPORT! DESTINAflON PER PERDescñption AND SOLIDIFYING AGENT) CARRIER SHIPMENT SHIPMENT

fo/l/I 5 UN3321 RAD1OACTVE MATERIAL, LOW Highway
ekRWS f5Of3 SPECWIC ACTIVrr( (LSA-U), 7, 20 METAL Httman Transport
TN 6.44E+01 284E-O1DAW BOX(2), CLASS A, NONE EXCLUSIVE-USE

RWS15O14 UN3321, RADIOACTIVE MATERIAL, LOW Highway
E er Solutions

B d SPECIFIC ACTIVITY (LSA-lI). 7, CASK(1), Hlttmsn Transport Y
UT 453E+OO 6.37E+OO

Resin/Charcoal CLASS A, NONE EXCLU$iVEUSE

Quarterly Totals 2 LS9E+O1 6.66E+OO

* Calculated using measured ratios CUBIC M CURIES
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SOLID RADIOACTIVE WASTE FOR BURIAL
EstImtod SoNd Wasta Composition

2016

PAGE 74U of 158U
PAGE 120 of 800

Resins, Filters, Ep Bottoms
2015

Volume (m3) 2.255+01
Class A

Nuclide Curies uCi/mi
H=3 41.60 1.165+01 5.165-01
-7 . 0.03 7.35E-03 3.27E-04
C-14 0.81 226E-01 1.OOE-02
ci::& - . 10 2.82E-02 I .25E-03
Mn-54 1.05 E92E..Oi t3OE-02
Fe-55 3.66 tb2E+00 4.53E-02
Fe-59 0.01 2.79E-03 I .24E-04
Co-57 0.27 7.54E-0 3,355-03
Co-58 12.73 1.57E-01
Co-60 9.63 2.685+ f.19E-01
N59 • 0.05 1.375- 6.09E-04
Ni-63 22.40 :+ 2.765-01
Zflr65 0.24 6,65E0 2.96B03

r-90 0.00 8.10E-0 3.605-07
Zr-95 0,01 3.135-0 1.39E-04

b-95 0.28 7.925-0 3.52E-03
Mo-99 0.00 7.31E- 3.255-05
Tc-99 0.04 lOBE- 4.84E-04

u-103 0.00 5275-05 2.34E-0G
Ag-Ibm ‘ 0.00 9.ThE-0 4.335-06

n-113 0.01 2.62E-0 1.165-04
b-124 0.00 1.19E-0 5.29E-05
b-125 6.39 178E+ 7.91E-02
e-125m 0.01 1.83E- 8.135-04
e-132 0.00 3.205-0 1.42E-06

-129 0.01 1.49E-0 6.62E-05
-131 • 0.01 1.585-0 7.025-05
Cs-134 0.01 2.06E-0 9.165-05
Cs-137 0.55 1,525-01 6.76E-03
Ce-144 0.05 144E-02 6.405-04

Dry Acti.e Waste
2015

Volume (m3) 4.075+02
Class A

NucIlde % Abund Curies uCi/ml
1-1-3 11.11 8.005-02 1.975-04
C-14 0.03 2.14E-04 5.26E-07
Cr-5f —‘-o:’m .365-03 3.34E-06
Mn-54 0.85 6.112-03 1,505-05
Fe-55 48.44 3A9E-01 8.575-04
Fe-59 0.01 4.24E-05 1.045-07
Co-57 aM 5.05E-04 1.245-06
Co-58 2.8 2.02E-02 4.965-05
Co-GO 17.4 1.25E-01 3.07E-04
Nk59 0.0 f.61E-04 3.96E-07
Ni-63 15.7 1.135-01 2.78E-04
Zn-65 2.385-04 5.855-07
11-95 0.8 5.825-03 1.435-05
Nb-95 1.1 8.f6E-03 2.005-05

Tc:? do 6.42E-04 1.5$E-06
Ag-ibm 0.01 5.1 IE-05 1.26E-07
Sn-i 13 0.02 1.475-04 3.615-07
Sb-125 1.17 8.405-03 2.065-05
-129 0.00 2.23E-05 5.485-08
C’ii7 o: 2.85E-04 7.OOE-07
Ce-144 0.01 1.57E-07

Other Waste (Oil)
2015

Volume fm3) 1.105÷01
Class A

Nuclide % Abund Cuñes uCWrnl
F!:? 0.20 2.315-05 210E06
C-14 :-o 4.07E-06 3.705-07
Mn-54” 0.88 1.03E-04 9.36E-06
Fe-55 56.59 6.65E-03 • 6.052-04
Co-57 0.08 61E-0S 8.745-07
Co-58

__

3.03 1565-04 3.245-05
C__0 19.01 2.23E-03 2.03E-04
Ni-63 17.2 2.02E-0 1.845-04
Zr-95 0.5 6.85E-0 6.23E-0
Nb-95 0.9 1 .IOE-04 1.005-0
Tc-99 0.1 1.165-0 1.055-
Sb-125 1.2 f.51E-0 1.375-0
-129 0.0 3.29E-u7 2.995-0
Cs-137 0.0 5.13E-06 4.66E-0
Ce-144 0.0 9.915-07 9.O1E-0

Irradiated Components
2015

Volume (m3) 0.OOE+00
Class N/A
—

No Shipments
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SOLID RADtOACTIVE WAS1t FOR BURtAL
Estimated Solid Waste Composition

2015

—

Sum of All Categories
201 5

Volume fm3) 4ME+02
Class A

Nuclide % Abund Curies uCitml
H3 4O8 116E+01 2.63E-02
Be-f OO3 f35E-03 1 67E-05
C-14 0.79 2.27E0f 5.1 SE-04
Cr-Si ôTo 295E-02 6.69E-05
Mn54 1.04 2.98E-01 6.76E-04
Fe-55 4.8f 1.37E+0O 3.1 1E-03
Fe-59 0.01 2.83E-03 6.42EO6
Co57 0.27 7.59E-02 1J2E04
Co-SB 12.48 3.56E+0O 8.07E-03
Co-60 —ja 2.80E+OO &35E03
Ni59 0.05 1.39E-02 3.15EO5
Ni-63 22.23 6.34E+0O f.44E-02
Zn-65 0.23 6.67E-02 1.5JEO4
Sr-90 0.00 8.IOE-06 1.84ZU8

f_ - -

9.02E-03 ?.05E05
Nb-95 0.31 8.75E-02 1.98E04
Mo-99 çoö 731 E-04 1 .66E06
Tc-99 0.04 1.15E-02 2.61E-05
Ru103 0.00 527EO5 1 .2OE07
Ag-Ibm 0.00 1 .49E04 3.38E0f
Sn-I 13 001 2.77E-03 6.28E-06
Sb-124 ---“--ööö 1.19E-03 2.70E-06
Sb-125 6.25 1.78E+O0 4.04E-03
Te-125m 1.83E-02 4.15E-05
Te-132 0.00 320E-05 7.26E-08
p129 0.01 1.5fE-03 3.42E-06
1-131 001 i56E-03 3.58E-06
Cs-134 0.01 2.06E-03 4.67E-06
Cs-137 o.5 1.52E-01 3.45E-04
Ce-144 __ f.44E-02 3.27E-05
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Process Control Program (PCP) for Radjpjctive Wastes

RW-AA-1 00, Process Control Program (PCP) for Radioactive Waste, Revision I 1, was implemented in June,
201 5. 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 I or
Table 2 of I OCFR6I 55, whose concentration is the specific basis for the
classification of the waste container. This could be a single nuclide or multiple
nuelides that make up >50% of the sum of the fractions.

23. 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 radionudide 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 IOCFR 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 IOCFR6I . The use of HIC’s is an alternative to solidification or
encapsulation in a steel container to meet burial stability. HIC’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 IOCFR61 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).

2.1 1 . 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 nuclide listed in Table I of I OCFR6I .55 or I % of the
applicable class-dependent concentration ofthat nuclide in Table 2 of IOCFR6I 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 IOCFR 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
I OCFR6I 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).

2.1 5. 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 I micro curie/cc. Waste solidified
in a HIC is approved by the commission meeting the IOCFR6I stabilization criteria,
including I % 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.

2.1 5.1 . Solidification to an unstable or stable state is performed by vendors, when
applicable. Liquid waste solidified to meet stabilization criteria (IOCFR6I 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 1OCFR6I
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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4.2.13. Concentration averaging may be PERFORMED to combine LLRW having different concentrations of
radionuclides 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 -002%:

— 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 1 1 .4, Solid Waste Management System
6.3.2. Byron UFSAR Section 1 1 .4, Solid Waste Management System
6.3.3. Calvert Cliffs UFSAR Section 1 1 .1 .2.3 Solid Waste Processing System
6.3.4. Clinton USAR Table I I .4, Solid Waste Management System
6.3.5. Dresden UFSAR Section 1 1 .4, Waste Management System
6.3.8. Ft. Calhoun USAR Section 1 1-03, Radiological Effluent Requirements
6.3.7. Ginna UFSAR Section 1 1 .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 Sectioni I .4, Solid Waste Management
6.3.10. Nine Mile Point Unit I UFSAR Section 2.3 Solid Waste System
6.3.1 1 . Nine Mile Point Unit 2 UFSAR Section 1 1 .4, Solid Waste Management System
6.3.1%. Oyster Creek UFSAR Section 11.4, Solid Waste Management System
6.3.1 3. Peach Bottom UFSAR Section 9.0, Radioactive Waste Systems
6.3.14. Quad Cities UFSAR Section 1 1 .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 I and
Amendment No. 189 to Facility Operating License (FOL) No. NPF-18 for the
LaSalle County Station (LSCS), Units I and 2

. Code of Federal Regulations: 10 CFR Part 20, Part 61 Part 71 , 49 CFR
Parts 171-17%
— I.E. Circular 80.18, IOCFR 50.59 Safety Evaluation for Changes to
Radioactive Waste Treatment Systems
— Low Level Waste Licensing Branch Technical Position on Radioactive Waste
Classification, May I 983
— NRC Branch Technical Position on Blending of Low-Level Radioactive Waste,
SECY-1 0-0043
— NRC Concentration Averaging and Encapsulation Branch Technical Position,
NRC-%01 1-002%
— Regulatory Guide I .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-%000, Annual Radioactive Effluent Release Report
— LS-M-106, Plant Operations Review Committee
— Quality Assurance Program (QATR)
...,. RM-AA-101, Records Management Program
— RM-AA-10%-1006, Processing Vendor Documents
— RP-M-600 Series, Radioactive Material/Waste Shipments

Page 15 of 79



ANAlYSIS NO. BYRI6-012 REVISION 0 PAGE 79U of 158U
ANALYStS NO. BYRI6-012 REVISION 0 PAGE 170 of 800

Error Anajy

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 ofthe squares methodology.

1. Gaseous Effluents

Qme=3,33%
RM=N/A
ECe5%
Stdcse/Smplcse=5%
qme=N/A

—

Total error = 7.8%

2. Liquid Effluents

Qme=3.33%
RM=N/A
ECe=N1A
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=10.0%
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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jjseIIaneous Information

A. As required by Technical Specification 562, meteorological and environmental impact information is
reported in the 2015 Annual Radiological Environmental Operating Report (AREOR) or is retained on
file to be provided upon request.

B No limits were exceeded during the 201 5 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 I$FSI 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 (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-12, Rock River downstream of the plant liquid effluent discharge, detected tritium results
of 490 pCi/L in the second quarter and 748 pCitL in the third quarter, against a lower detection limit of
200 pCilL. 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 I 0 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 201 5 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. 1 1 .b. On 4/3/1 5 01 :53, OWXOOI , Liquid Radwaste Release High Flow Loop, entered OBOL I I .a due
to calibration procedure O8ISR I I .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 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 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 201 5 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 Riverfiow 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 offsite doses resulting from Byron

airborne releases in 201 5 based on concurrent meteorological data:

Uniti:

Dose Maximum Value SectorAffected

Unit iCompiiance Status

10 CFR 50 Appendix I Yearly Objective % of Appendix I

Dose

gamma air
beta air (2)

whole body (3)

skin (4)

organ (6) (child-bone)

M(irnum Value

2.71 x106 mrad
4.94x106 mrad
754x102 mrem
3.78x10 mrem
361 x101 mrem

Sector
Affected

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

Unit 2 Compliance Status

10 CFR 50 Appendix I Yearly Objective % of Appendix I

gamma air 3.19 x103 mrad North-Northwest
beta air (2) 6.24 ii mrad North-Northwest
whole body (3) 702 x102 mrem North-Northwest
skin (4) 297 x103 mrem North-Northwest
organ (6) (child-bone) 334 x101 mrem North-Northwest

gammaair 10.0 mrad 0.03
betaair 20.0 mrad 0.00
whole body 5.0 mrem I .40
skin 15.0 mrem 0.02
organ 15.0 mrem 2.23

Unit%:

gamma air 10.0 mrad 0.00
beta air 20.0 mrad 0.00
whole body 5.0 mrem I .51
skin 15.0 mrem 0.00
organ 15.0 mrem 2.41

(1) Gamma Air Dose - GASPAR II, NUREG-0597
(2) Beta Aw Dose - GASPAR II, NUREG-0597
(3) VVhoIe Body Dose - GASPAR U, NUREGO59f
(4) Skin Dose - GASPAR II, NUREG-0597
(6) (nhalation and Food Pathways Dose - GASPAR It, NUREG-0597

Data recovery: 99.7%
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Attachment A, 2015 Radioactie Effluent Release Report
201 5 Lower Limits of Detection (LLDs)

Gaseous Requfred liquid Required
NucUde LLO (uCiIcc) Gaseous LLD fuCitco) NuoHde LLD fuCi!mI) Liquid LID (uCitcc)—-——

H3 4.52EO8 1.OOEO7 H3 181ö i.OOE-05
-

Ar41 572E-07 Na24 327EO8
Cr51_ Z99E-12 . Cr51 2.65E-07

—

Mn54 586E-13 ICQE-Il Mn54 4.29E-O5 5OOE07
Co58 739E13 1.OOE-11 Fe55 713E-07 1OOE-O6
Fe59 I 66E-12 1OOE-1 I 0057 2,68E-08

Co6O I .19E12 1 .OOE-1 1 Co58 368EO8 5OOE-07
Ni63 539E-15 Fe59 929EO8 5.OOE-O7
Zn65 136E-12 1OOE-1 I Co6O 6.94EO8 5OOE—07
Br62 N163 4.24E-OZ

Kr!n 225E-07 Zn6&’ 9.78E-08 5OOE-07.

Kr87 3.33E437 I OOE-04 Sr85 3.OE-O8
Kr88 5.91E-OZ f.OOEO4 Kr85n 3.O7E8 1OOE-05
!!!_ __

t$3E-14 1OOE-11 Kr87 750E-08 tOOE-05
Sr-90 2%8E15 1.OOE-1 1 • k8 9.12EO8 tOOE-05
Mo99 . 2.41E-13 f,00E-11 Sr89 340E-08 5.OOE-08

—

1131 717E13 1OOE-12 Sr90 8.59E-09 500E-O8
)Cel3fm 8.IOE.06 8r92 7.57B08

—

133 9.87E-1 1.QÔE-1O Nb95 42OEO8
333EO7 1.OOEO4 Z5 8.Zö8

—

X133m .. 191E-O6 1OOEO4 : Mà 2.25E-06 5OOE-07
Cs134 661E13 1.OOE11 AgilOm 5IOE-08

....-
1135 465E-f2 Sb122 616E-08 -

-

I 91 E-07 I .OOE-04 Te123m 2.52E-08
Cs137 5.53E-13 1:OOE-11 Sb124 8.4$E-O8

)(e138 “ 8.70E-07 fOOE-04 Sb125 112E07.

1.75E12 Te125m 726E-06
La140 Z83E13 Sb 43E-O5
Ce141 440E-13 lOQE-Il Xef3fm 103E-06 1.OOE-05—-‘

Ce144 1.66E-12 lODE-fl 1131 1.OOE-06
Gross Mpha 2.84E-15 1,OOE11 1132 4.62E-08

Tel 32 2.31 E-08
1133 3.75EO8

.

6.42E0$ 1.OOE-05
l33m 244EO7 lQOE-05

523E-06 5.OOE-07
Ye:135 3O7EO8 l.OOE-05
Cs137 4.84E-08 5OOE-07
Xe136 2.12E-OZ l.OOE-05
Ba140 l.33E-07
La160 403E-O8
Ce141 5OOE-07
Ce144 l.72E-07 5OOE-06Gross

Alpha 640E-O8 I .OOE-O7
Gross Beta 1 Z2EO7
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EFFLUENT AND WASTE DISPOSAL REPORT
SUPPLEMENTAL INFORMATION

GASEOUS EFFLUENTS - BATCH MODE
Unit I

PAGE 84U of 158U
PAGE 220 of 800

REPORT FOR 2015

Number of releases

Total release time

Maximum release time

Average release time

Minimum release time

REPORT FOR 2015

Number of releases

Total release time

Maximum release time

Average release time

Minimum release time

Average dilution flow

Note: Liquid Releases

QTR 4

22

5.26E+03

4.29E+02

2.39E+02

7.60E+0l

0.OOE+00

YEAR

79

l,79E+04

5.58E+02

2,27E+02

6.30E+0l

0.OOE+00

REPORT FOR 2015

Number of releases

Total release time

Maximum release time

Average release time

Minimum release time

Units QTR I

50

minutes 2.6lE+03

minutes 2.17E+02

minutes 5.23E+01

minutes 5.OOE+00

QTR 2

55

3 . 59E+03

5.25E+02

6. 53E+Ol

2 . 50E+0l

QTR 3

57

1 . SBE+04

4 . 92E+03

2.78E+02

3.SOE+0I

Note: Waste Gas Decay Tank releases are included with Unit I data

EFFLUENT AND WASTE DISPOSAL REPORT
SUPPLEMENTAL INFORMATION

GASEOUS EFFLUENTS - BATCH MODE
Unit 2

QTR 4

56

6.43E+03

l.09E+03

I . l5E+02

3,50E+Ol

QTR 4

34

1 . 90E+03

S . 40E+Ol

5.59E+Ol

3 , IOE±0l

YEAR

218

2.85E+04

4 . 92E+03

I.3lE+02

5,00E+00

YEAR

152

6.77E+03

8.40E+0I

4 .46E+Ol

1.OOE+Ol

Units QTR 1

37

minutes l.45E+03

minutes 6.20E+Ol

minutes 3.92E+0l

minutes l.OOE+0l

QTR 2

41

I . 66E+03

5.SOE+Ol

4.04E+Ol

I . 40E+0l

QTR 3

40

l.77E+03

7.50E+Ol

4 , 41E+Ol

I . 50E+0I

EFFLUENT AND WASTE DISPOSAL REPORT
SUPPLEMENTAL INFORbIATI ON

LIQUID EFFLUENTS - BATCH MODE
Unit I & Unit 2

Units QTR I QTR 2 QTR 3

II 14 32

minutes 2.51E+03 4.48E+03 5.66E+03

minutes 558E+02 530E+02 4 .43E±02

minutes 2.28E+02 3.20E+02 l,77E+02

minutes 6.60E±Ol l.78E+02 6.30E+01

gpm 0.OOE+00 0.OOE+00 0.OOE+00

are divided evenly between units
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RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE IA

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES
Unit I

REPORT FOR 2015 Units QTh 2. QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases
1. Total Release Ci 4.97E—OI l.46E—Ol llOE—OI 2OlE+Ol 2.08E+DI
2. Avg. Release Rate uCi/sec 6.39E-02 I.86E—02 l.38EO2 253E+OO &60E-Ol

Iodine—13l
I. Total Release Ci (I) (I) (I) (l) (I)
2. Avg. Release Rate uCi/sec (1) (1) (1) (1) (1)

Particulates Half Life >= S days
I. Total Release Ci (I) (I) (I) (1) (1)
2. Avg. Release Rate uCi/sec (1) (1) (1) (1) (1)

Others
I. Total Release Ci l.l2E+OO l.llE+OO 9fl9E—Ol l.04E+OO 4.24E+OO
2. Avg. Release Rate uCi/sec l.44E—Ol l.4lE—Ol I.23E—OI l.31E—Ol I.35E—Ol

Tn t ium
I. Total Release Ci l.38E+OI S.OlE+OO l.49E+DO 4.OOE+OO 2.73E+OI
2. Avg. Release Rate uCi/sec l.77E+OO l.02E+OO I.87E—OI 5.03E—Ol S.64E-Ol

Gross Alpha Radioactivity
I. Total Release Ci (I) (1) (1) (1) (1)
2. Avg. Release Rate uCi/sec (I) (1) (1) (1) (1)

(I) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TEN Section 3.11
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RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE IC

GASEOUS EFFLUENTS - MIXED MODE RELEASES - CONTINUOUS MODE
Unit I

REPORT FOR 2015 Units QTR I QTR2 QTR3 QTR4 YEAR

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

the lower limit of

(1)
4 . 85E-0I

4 , 85E—0l

Fission and Activation Gases
KR—GB Ci
XE-l33 Ci

Totals for Period. . . Ci

lodines
** No Nuclide Activities

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

Others
C- I 4

(I)
I,22E—Ol

l.22E—0l

(1)
5.59E—02

5,59E—02

l.99E+0l
I . 34E—0l

2 . OlE+01

I . 99E+0I
7.97E—0l

2 . 07E+01

(I) (I) (I) (I) (I)

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

Ci 1.12E+00 l.IIE+00 9,79E—0l 1.04E+00 4.24E+00

Totals for Period. . . Ci l.12E+00 l.llE+00 9.79E-0l l.04E+00 4,24E+00

Tn t ham
H—3 Ci l.36E+0l 7,91E+00 I.26E+00 3.97E+00 2.68E+01

Totals for Period. . Ci l.36E+Ol 7.9IE+00 l.26E+00 3.97E+00 2,68E+01

Gross Alpha Radioactivity
** No Nuclide Activities (I) (I) (I) (1) (1)
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RG 121 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 1C

GASEOUS EFFLUENTS — MIXED
Unit I

MODE RELEASES - BATCH MODE

REPORT FOR 2015 Units QTR I QTR2 QTR3 QTR4 YEAR

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

the lower limit of

Fission and Activation Gases
AR—41 Ci 8.58E-03 1,965—02 1.91E—02 2.53E—03 4.99E—02
KR—85M Ci (1) (1) 2.23E—05 l.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 (I) (I) l,SOE—04 7.92E—06 l.SSE—04
XE—135 Ci 3.91E—O4 (I) l.39E—03 L2SE—05 I,81E—03

1.195—02 2.37E—02 5.38E—02 5.IIE—03 9.46E—02Totals for Period. . . Ci

Iodines
** No Nuclide Activities

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

Others
** No Nuclide Activities

Tn t ium
H-3

Totals for Period. . . Ci

Gross Alpha Radioactivity
** No Nuclide Activities

(I) (I) (I) (1) (1)

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

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

Ci 1 . 1PE—0l

I . 19E—0l

9.96E—02

9.96E—02

2.31E-0l

2.31E—0l

3.OOE-02

3.OOE—02

4.79E—0I

4 , 79E—0l

(1) (1) (1) (1) (1)
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RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TAELE IA

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES
Unit 2

REPORT FOR 2015 Units QTR I QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases
I, Total Release Ci 7.09E—02 I.26EO1 7.20E-02 l.42E—OI 4.I2EOI
2, Avg. Release Rate uCi/sec 9,12E—03 I.61E-02 9,06E—03 l.79E—02 I.31E—D2

Iodine—l31
I. Total Release Ci 7.OlE—07 (1) 3,DSE-06 6.64E—07 4.45E—06
2. Avg. Release Rate uCi/sec 9.OlE-08 (1) 3.88E-D7 8.36E—08 I.41E—07

Particulates Half Life >= S days
I. Total Release Ci (I) (1) (1) l.OlE—06 LOIE—06
2. Avg. Release Rate uCi/sec (I) (I) (I) I.28E—07 3.2lEO8

Others
I. Total Release Ci I.26E+OO l.IOE+OO l.20E+DO I.05E+OO 46lE+OO
2. Avg. Release Rate uCi/sec l.62E-Dl l.40E—Ol l.5lEOl l.33E—Ol l.46E-Ol

Tr i tium
I. Total Release Ci l.72E+Ol l.7lE±Ol l.05E+Ol S.35E+OO 5.32E+OI
2. Avg. Release Rate uCi/sec 2.22E+OO 2.l7E+OO l.32E+OD l.05E+OO l.69E+OO

Gross Alpha Radioactivity
I. Total Release Ci (I) (1) (1) (1) (1)
2. Avg. Release Rate uCi/sec (I) (1) (1) (1) (1)

(I) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TEll Section 3.11

Page 25 of 79



ANAlYSIS NO. BYR16-012 REVISION 0 PAGE 89U of 158U
ANALYSIS NO. SYRI6-012 REVISION 0 PAGE 270 of 800

RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE IC

GASEOUS EFFLUENTS - MIXED MODE RELEASES - CONTINUOUS MODE
Unit 2

REPORT FOR 2015 Units QTR I QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases
XE—I33 Ci 6.92E—02 I22E—Dl 5.59E—D2 I.34E—Ol 3SIE—DI

Totals for Period. . . Ci 6S2E-02 i.22E—Ol 5.59E-02 LS4E—OI 3.SIE—O1

lodines
1—131 Ci 7,OIE—07 (I) 3O8E—O6 6.64E—07 445E—O6

Totals for Period. . . Ci 7,OIE—07 (1) 3O8E-O6 6.64E—07 4.4%E—06

Particulates Half Life >= 8 days
CR—51 Ci (I) (I) (I) l.O1EO6 I.OIE-O6

Totals for Period. . . Ci (I) (1) (1) l.OIE—06 l.OIE—06

Others
C-IA Ci l.26E+OO l.IOE+OO l.20E+OO l.05E+OO 4.61E+OO

Totals for Period. . . Ci l.26E+OO l.1OE+OO l.20E±OO l,DSE+OO 4.61E+OO

Tn tium
H—3 Ci I.72E+Ol l.70E+Ol I.04E+Ol 8.28E+OO 5.30E+Ol

Totals for Period,.. Ci l.72E+Ol l.70E+Ol l.04E+Ol 8.28E±OO 5.30E+Ol

Gross Alpha Radioactivity
** No Nuclide Activities (I) (I) (I) (I) (I)

(I) Less than minimum detectab.i.e activity which meets the lower Ii.mit of
detection (LLD) requirements of TRM Section 3.11
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RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT

Iodines
** No Nuclide Activities *

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

Others
** No Nuclide Activities

Tritium
Ci

Totals for Period. . . Ci

Gross Alpha Radioactivity
** No Nuclide Activities

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

the lower limit of

TABLE
GASEOUS EFFLUENTS - MIXED

Unit

IC
MODE RELEASES - BATCH MODE
2

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases
AR—41 Ci l.68E—03 3.55E—03 2.54E—03 4.35E—03 I.2lE—02
KR—85M Ci (I) (I) 2.22E—05 l.60E—06 2.38E-05
XE—133M Ci (I) (I) l.8OE-O4 7,88E—06 I.SSE—04
XE—133 Ci 2.71E—05 7.40E—04 l.20E—02 4.08E—03 I.68E—02
XE—135 Ci (1) (1) I.38E—03 3.29E—05 I.4IE-O3

Totals for Period. . . Ci l.7lEO3 4,29E—03 1.61E—02 S.47E-03 3.O%E—02

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

(I) (I) (I) (I) (I)

(I) (I) (I) (1) (1)

3.56E—02 4,S2EO2 5.94E—02 6.49E—02 2,08E—Ol

3.56E—02 4.82E—02 5.94E-02 6.49E—02 2.OBE—Ol

(I) (I) (I) (I) (I)
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RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES
Unit I

REPORT FOR 2015 Units QTR I QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
I. Total Release Ci 99OE—O4 7.13E—04 L63E—03 I.33E—03 424E—O3
2. Avg. Diluted Coon. uci/mI 289E—IO I.93E-IO 4.71E—IO 3.56E—IO 2.96E—lO

Tritium
1. Total Release Ci 2.47E+02 3.80E+02 448E±O2 5.SIE+02 l.66E+O3
2. Avg. Diluted Conc. uCi/mI 7.21E—05 l.03E-04 I.29E—04 l.56E—04 l.16E-O4

Dissolved and Entrained Gases
1. Total Release Ci 5.16E—05 9.325—06 l.93E—04 (I) 2..54E—O4
2. Avg. Diluted Conc. uCi/mI l.5lE—ll 2,52E—12 5,56E—ll (1) l.77E—ll

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

Volume of liquid waste liters 3.42E+09 3.70E+09 3.47E±09 3.73E+09 l.43E+lO

(I) Less than minimun 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 I

REPORT FOR 2015 Units QTR I QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
I. Total Release Ci 99OE—D4 7.13E-04 l.63E—03 l.33E—03 4.24E-03
2. Avg. Diluted Conc. uCi/ml 2.13E-06 I.17E—06 L22E—06 l.40E—06 l.26E—06

Tn tium
I. Total Release Ci 2.03E±02 3.60E+02 4I3E±O2 4117E+02 l.39E+03
2. Avg. Diluted Conc. uci/ml 436E-Ol %.91E—Ol 3O8E-Ol 4.4lE—Ol 4115E—Ol

Dissolved and Entrained Gases
I. Total Release Ci 5.16E—05 9.32E—06 L93E—04 (1) 2.54E—04
2 Avg. Diluted Conc uCi/mI L1IE—07 l.53E-O8 l.44E-07 (1) 756E—O8

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

Volume of liquid waste liters 466E±O5 6.09E+05 l.34E+06 9.46E+05 3J6E+06

(I) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRN Section 3.11
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REPORT FOR 2025

Fission and Activation
L Total Release
2. Avg. Diluted Conc.

Tritium

RG 1.22 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A - Circulating Water Blowdown

LIQUID EFFLUENTS - SUMMATION BY RELEASE POINT

Units

Products
Ci
uCi/ml

Unit I

Dissolved and Entrained Gases
I. Total Release Ci
2. Avg. Diluted Conc. uCi/ml

Gross Alpha Radioactivity
I. Total Release Ci

Volume of liquid waste liters 3.42E+09 3.70E+09 3.47E+09 3.73E+09 l.43E+l0

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

1. Total Release Ci
2. Avg. Diluted Conc. uCi/ml

QTR I QTR 2 QTR 3 QTR 4 YEAR

(I) (I) Cl) (1) (1)
(1) (1) (1) (1) (1)

4,39E+Ol 1.93E+0I 3.58E+0I 1,64E+02 2.63E+02
1,28E—05 5,22E—06 l.03E—05 4.39E—05 l.83E—05

(1) (1) (1) (1) (1)
(I) (1) (1) (1) (1)

(I) (1) (1) (1) (1)
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RG I21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2B

LIQUID EFFLUENTS - CONTINUOUS MODE
Unit I

REPORT FOR 201% Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

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

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

Tn tium
H—3 Ci 4.39E+OI I.93E+Ol 3,58E+OI I.64E+O2 2.63E±02

Totals for Period. . . Ci 4.39E+OI I.93E+OI 3.58E+OI l.64E+02 2.63E+02

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

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

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

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

(I) Less than minimum detectable activity which meets the lower limit of
detection (LLD) requirements of TRM Section 3.11
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H-3 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 25

LIQUID EFFLUENTS - BATCH MODE
Unit I

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

REPORT FOR 2015 Units QTR I QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
CO—57 Ci 3.23E—06 4.19E—06 4.93E—06 1.6OEO6 1.40E—05
CO—58 Ci 7.03E—04 4.73E—04 5,97E—04 9.86E—04 2.76EO3
CO—SQ Ci 2.52E—04 I.49E—04 4,64E-O4 2.245—04 1.09E—03
CR—51 Ci (1) (1) I.92E—04 (1) 1.92E—04
FE—59 Ci 4.47E—06 (1) (I) (1) 4.47E—06
1—132 Ci (1) (1) i.95E—05 (1) 1.95E—05
1-433 Ci (1) 1.93E—06 (I) (1) 1.93E—06
MN—54 Ci (I) 3,94E—06 (1) (1) 3.94E—06
NB—95 Ci 3.OSE—06 (1) 1.lIE—05 (1) 1.42E—05
53—122 Ci (1) (1) 5.08E—06 (1) 5.OSE—06
55-124 Ci (1) (1) 2,48E—05 2,14E—06 2.69E—05
55—125 Ci 2.21E—O5 5.525—06 4.36E-05 (1) 7.12E—05
TE-123M Ci 2.28E—06 (1) I.82E—O% (1) 2.05E—05
TE—132 Ci (1) (1) 1,32EO5 (1) 1.32E—05
ZR—95 Ci (1) (1) 5.34E—06 (I) 5.34E—06

Totals for Period, . . Ci 9.90E—04 6.375—04 1,4OE-O3 l.21E-03 4.24E—03

Tn t ium
2.03E+02 3.60E+02 4.13E±02 4.17E+02 I.39E+03

2,03E+02 3.60E+02 4.13E+02 4,17E±02 I.39E+03

5,16E—O% 9,32E—06 1.93E-O4 2.54E—04

5.165—05 9.32E—06 1.93E—04 2.54E—04

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

which meets the lower limit of

(1)

(1)
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.

RG L21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 2A

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES
Unit 2

REPORT FOR 2015 Units QTR I QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
L Total Release Ci 9.POE—04 7.I3E—04 L63E—03 1,33E—D3 424E—D3
2. Avg. Diluted Conc. uCi/mI 2.89E—lO I93E—lO 47IE—IO 3.56E-lO 2S6E—IO

Tritium
1. Total Release Ci 2,47E±02 3.SQE+02 4.48E+02 58lE+D2 l.66E+03
2. Avg. Diluted Conc. uCi/ml 7,21E—05 l.03E—04 l.29EO4 1,565-04 l.l6E—04

Dissolved and Entrained Gases
I. Total Release Ci 5.l6E—05 9.32E—06 l.93E—04 (I) 2.54E—04
2. Avg. Diluted Conc. uCi/ml l.5lE—ll 2.52E—l2 5.56E—lI (I) l.77E—Il

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

Volume of liquid waste liters 3.42E+09 3.70E+09 3.47E+09 3,73E+09 l,43E+lO

Cl) 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 201% Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
1. Total Release Ci 99OE—O4 7.13E—04 l.63E—03 l.33E-03 4.24E—D3
2. Avg. Diluted Conc. uCi/mI 2.13E—06 I.17E—06 l.22E-06 l.40E—06 1.26E—D6

Tritiun
I. Total Release Ci 2.03E+02 3.60E+02 4,13E±02 4.l7E+02 l.39E+03
2. Avg. Diluted Conc. uCi/ml 4.36E—Ol 5.91E—Ol 3.OSE-Ol 4.4lE-Ol 4.15E—Ol

Dissolved and Entrained Gases
I. Total Release Ci 5.16E—05 9.32E—06 l.93EO4 (1) 2.54E—04
2. Avg. Diluted Conc. uCi/mI l.llE—D7 l.53E—OB l.44E-07 (I) 7,56E—O8

Gross Alpha Radioactivity
I. 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

(I) 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 - 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
I. Total Release Ci (I) (1) (1) (1) (1)
2. Avg. Diluted Conc. uCi/mI (1) (1) (1) (1) (I)

Tn t ium
I. Total Release Ci 4.39E+Dl l.93E+Ol 3,58E+Ol l.64E+02 2.63E+02
2. Avg. Diluted Conc. uCi/ml l.26E—05 5.22E—06 l.D3E-O5 4.39E—05 l.83E—05

Dissolved and Entrained Gases
I. Total Release Ci (1) (1) (1) (1) (1)
2. Avg. Diluted Conc, uCi/ml (I) (I) (1) (1) (1)

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

Volume of liquid waste liters 3.42E+09 3.70E+09 3.47E+09 3.73E+09 l.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 2B

LIQUID EFFLUENTS - CONTINUOUS MODE
Unit 2

REPORT FOR 2015 Units QTR I QTR 2 QTR 3 QTR 4 YEAR

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

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

Tritium
14—3 Ci 4.39E+Ol l.93E+Ol 3.58E+0l 1.%4E+02 2,63E+02

Totals for Period. . . Ci 439E+0l l.93E+Ol 358E+Ol l.64E+02 2.63E±02

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

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

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

Totals for Period. . . Ci (I) (I) (I) (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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Tn tium
H-3 Ci

Totals for Period. . . Ci

Dissolved and Entrained Gases
XE-133 Ci

Totals for Period. . . Ci

Gross Alpha Radioaotivity
No Nuolide Activities Ci

Totals for Period, . . Ci

RG 1.21 EFFLUENT AND WASTE DISPOSAL REPORT
TABLE 25

LIQUID EFFLUENTS - BATCH MODE
Unit 2

(I) Less than minimum detectable activity
detection (LLD) requirements of TRM Section 3.11

1.60E—D6
9.86E—D4
2.24E—04

I . 40E-D5
2.76E-03
1.09E-03

4 . 93E06
5 . 97E—04
4 . 64E—04
1,92E—04

(1)
l,95E—D5

(1)
(1)

l,IIE—O5
5.OBE—06
2 . 48E—05
4 . 36E—05
l.S2E—D5
I . 32E—05
5.34E—06

I . 40E—03

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

2 . 14E—06
(1)
(1)
(1)
(1)

1 . 92E—04
4 . 47E—06
l.95E-05
I . 93E—D6
3.94E—06
l.42E-05
5.OSE—06
2.69E—05
7 . 12E-05
2 . 05E—05
I . 32E—05
5,34E—D6

REPORT FOR 201% Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Products
C0—57 Ci 3.23E—06 4.19E—06
CO—58 Ci 7.03E—D4 4.73E—04
C0—60 Ci 2.52E—04 1.49E—04
CR—51 Ci (1) (1)
FE—59 Ci 4.47E—O6 (1)
1—132 Ci (1) (1)
1—133 Ci (1) l.93E—06
MN-54 Ci (1) 3.94E—06
NB—95 Ci 3.OSE-06 (I)
SB—122 Ci (I) (I)
SB-124 Ci (1) (1)
58-125 Ci 2.21E-05 5.52E—06
TE-123M Ci 2.28E-O6 (1)
TE132 Ci (I) (1)
ZR—95 Ci (1) (1)

Totals for Period. . . Ci 9.90E-D4 6.37E-D4 1.21E—03 4.24E—03

2.03E+D2 3.60E+D2

2.03E-f02 3.60E+02

5.16E—05 9,32E—06

5.16E-’D5 9.32E—06

which meets the lower limit of

4 . 13E+02

4 . l3E+02

4 . 17E+02

4 . 17E+02

I . 39E+03

I . 39E±03

I . 93E—04

1.93E—04

(1)

(1)

2.54E—D4

2.54E-O4

(I)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)

(1)
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4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 2 & 2

Report for: 2015
Unit Range - From: I To: 2
Liquid Receptor
== PERIOD DOSE BY ORGAN AND AGE GROUP (mrem) ============ QUARTER I =—====-====

Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin TB

ADULT 622E—06 3.69E—02 3.68E—02 36$E-02 368E—02 440E-02 0.OOE+00 3.71E-02
TEEN 6.38E—06 2.77E—02 276E—02 2fl6E—02 2.76E—02 3.27E—02 0.OOE+00 2fl9E—02
CHILD 7.77E—06 3.09E—02 3.OSE—02 308E—02 308E—02 326E—02 000E+00 3.IIE—02
INFANT 156E—07 1.36E—02 I36E—02 1.36E02 L36E—02 1.37E—02 0.OOE+00 1.37E—02

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

Qtr 1 - TSpc. Total Body ADULT TBODY
Critical Pathway: Fresh Water Fish - Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

11—3 992E+0l
FE—59 Ll4E-02

3.86E—Ol
390E—0l
l.12E-03
8.28E—05

=== SITE DOSE LIMIT ANALYSIS

Quarter - Limit

Qtr 1 - Admin Any Organ
Qtr I - Admin. Total Body

Age
Group

ADULT
ADULT

Organ

GILLI
TBODY

5-3
FE- 59
CO-SB
CO-60
NB-95
SB—125

S . 35E+01
B 37E—02
2.93E+00
2 . SOE+00
1.07E+0l
3.23E—03

:====== QUARTER 1
Dose Limit Max % of
(mrem) (mrem) Limit

4.40E—02 3.75E+00 l.17E+00
3.7IE—02 LI3E+00 3.30E+00

440E—02 S.OOE±00 B.8IE—0l

37lE—02 l.SOE+00 2A7E+00

CO-SB
CO-60
NB- 95
SB—125
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4OCFRI9O 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 ORGAN AND AGE GROUP (mrem) =====——===--== QUARTER 2
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin TB

ADULT 4.24E—04 347E—02 3.47E—02 3.47E—02 3.47E—02 356E—02 0.OOE+00 3A8E—02
TEEN 3.SSE—04 261E—02 2.60E—02 260E—02 2.60E—02 2.66E—02 000E+00 2.61E02
CHILD 438E—04 290E—02 2.90E—02 290E02 290E—02 2S2E—02 000E+00 291E—02
INFANT 7.65E—06 1.28E—02 L2SE—02 1.28E-02 1.28E—02 L2SE—02 0.OOE+00 L28E—02

Qtr 2 - T.Spc Any Organ ADULT GILLI
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 9.75E±0l
MN—54 L9SE—02
FE—55 2.86E—02
C0—58 l.30E+00
C060 I09E+00
SR—SO 1.28E-02
SR—PD 2.62E—02
SB—125 5.30E—04
1—133 2.38E—04

Qtr 2 - T.Spc. Total Body ADULT TBODY
Critical Pathway: Fresh Water Fish — Sport (FF52)
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 9.97E+01
MN—54 5.08E—03
FE—55 l.19E—02
C058 l.47E-0l
CO—60 L3IE—0l
SR—89 2.34E—03
SR—PD 2,l4E-02
SB—125 LI7E—05
1—133 8.25E—05

356E—02 500E+00 7.IIE—Ol

348E—02 l.50E+00 232E+00

== 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 325E+00 9.48E-OI
Qtr 2 - Admin. Total Body ADULT TBODY 348E-02 l.l3E+00 LO9E+00
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4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units I & 2

Report for: 2015
Unit Range - From: I 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.I5E-O3 3.43E—02 3.41E—02 3.42E—02 34IE—O2 44OE—O2 O.OOE+OO 343E—O2
TEEN LO6E—03 2.57E—02 2.56E—02 2.57E—02 2.56E—02 325E—O2 OOOE+OO 258E—O2
CHILD LI9E—03 2.87E—02 286E—O2 2.86E-02 286E—O2 3.IOE—02 O.OOE+OO 2.88E—02
INFANT 2.07E—05 1.27E—02 I.27E—02 1.27E—02 L27E—02 I27E—O2 ODOE+OO 127E—O2

Qtr 3 - TSpc. 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—51 646E—O2
FE—55 6.19E—02
CO-58 l.14E+OO
CO—60 2.36E±OO
SR—89 2.76E—02
SR—90 &67E—02
ZR—95 L51E-03
NB—95 l.76E±Ol
SB—124 6.69E—03
SB—125 2SIE-03
TE—132 l.02E+OO
1—132 766E—O5

Qtr 3 - T.Spc. Total Body ADULT TBODY
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

=== SITE DOSE LIMIT ANALYSIS

Quarter - Limit

Qtr 3 - Admin. Any Organ
Qtr 3 Admin. Total Body

Age
Group

ADULT
ADULT

Organ

GILLI
TBODY

:= QUARTER 3
Dose Limit Max % of
(mrem) (mrem) Limit

4.40E—02 3.75E+OO l.17E±OO
3.43E—02 l.13E+OO 3.05E+OO

44OE—O2 5.OOE+OO 879E—Ol

3.43E—02 l,50E+OO 229E+QO

H-3
CR-51
FE- 5
CO-58
CO-60

994E+Ol
3.29E—04
322E—02
I 61E—Ol
3.55E—Ol
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Nuclide

SR- S 9
SR-90
ZR—95
NB-95
SB—124
SB—125
TE-I32
1—132

Percentage

6.33E—03
5.80E—02
4 , 135—07
2 . 005—03
1 . 195—04
8 . 06E—05
260E—02
1.835—04

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT
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4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units 1 & 2

Report for: 2015
Unit Range - From: I 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 5.SOE—04 349E—02 348E-02 3.48E—02 3.48E—02 361E—02 000E+00 3.49E—02
TEEN 5.035—04 2.62E—02 2.61E-02 2.61E—02 2.61E—02 2.70E—02 0.OOE+00 2.62E—02
CHILD 568E—04 2.92E—02 2.91E—02 291E—02 291E—02 295E—02 0.OOE+00 2.93E—02
INFANT 990E06 130E—02 1.30E—02 130E—02 L30E-02 1.30E-02 0.OOE+00 130E—02

Qif 4 - T.Spc. Any Organ ADULT GILLI
Critical Pathway: Fresh Water Fish - Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

g& 62E+Ol
3 . 655—02
2.30E+00
1.395+00
l.63E—02
3.345—02
7 . 055—04

Qtr 4 - T.Spc. Total Body ADULT TBODY
Critical Pathway: Fresh Water Fish - Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

9.95E+Ol
1.535—02
2.63E—Ol
I . 69E—Ol
3,015—03
2.76E—02
I . 02E—05

== SITE DOSE LIMIT ANALYSIS

Quarter - Limit

Qtr 4 - Admin. Any Organ
Qtr 4 - Admin. Total Body

Age
Group Organ

ADULT GILLI
ADULT TBODY

H-3
FE- 55
CO-SB
CO-60
SR—89
SR—9O
SB-l24

: QUARTER 4
Dose Limit Max % of
(mrem) (mrem) Limit

3.615-02 3.755+00 9.63E—Ol
3.495—02 1,135+00 3,115+00

3.615—02 S.OOE+00 7.23E—Ol

3.495—02 1.505+00 2.335+00

H—3
FE— S S
CO-SB
CO-60
SR—B9
SR-90
SB—l24
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4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

LIQUID DOSE SUMMARY

Units I & 2

Report for: 2015
Unit Range - From: I To: 2
Liquid Receptor
=== PERIOD DOSE BY ORGAN AND AGE GROUP (mrem) ============ ANNUAL 2015
Agegrp Bone Liver Thyroid Kidney Lung GI-LLI Skin

ADULT 2.44E-05 1.40E-01 L39E—01 139E-01 L39E—O1 L5SE-01 000E+O0
TEEN 255E—05 lOSE—Ol 1.04E—01 1.OSE-01 1.04E—01 1.17E—01 0.OOE+00
CHILD 317E—05 1,17E-01 117E—01 1.17E—01 1.16E—O1 1.21E—01 0.OOE+00
INFANT 403E—07 5.17E—02 5.17E-02 5.17E-02 517EO2 5.17E—02 0.OOE+00

TB

I . 40E—01
I . 05E—01
I 17E—01
5.17E-02

2015 - T.Spc. Any Organ ADULT GILLI
Critical Pathway: Fresh Water Fish — Sport (FFSP)
Major Contributors (0% or greater to total)
Nuclide Percentage

H—3 804E+01
CR—SI 218E-02
MN—54 l..37E—02
FE—59 L29E—02
CO—SB L77E+00
CO—60 l.87E+00
ZR—OS 509E—04
NB—95 7.58E+00
55—124 2.45E—03
SB—125 L60E-03
TE—132 3.45E-01
1—132 258E—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

=== SITE DOSE LIMIT ANALYSIS =

Annual - Limit

2015 - Admin. Any Organ
2015 - Admin Total Body

Age
Group

ADULT
ADULT

Organ

GILLI
TBODY

====== ANNUAL 2015
Dose Limit
(mrem) (mrem)

1.58&-01 7.50E+O0
140E-01 225E+O0

Max % of
Limit

210E±0O
6.22E+0O

158E-01 l.DOE+OI I.50E+0O

L4OE—01 3.OOE+00 466E+0O

H-3
CR-Si
MN— 54
FE- 59
CO-S 8

9SSE+0i
974E—05
1.3IE—03
I 67E—03
2+2iE—01
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Nuclide

Ca- 60
ZR—95
NB-95
SB—124
53—125
TE-132
1—132
1—133

Percentage

2 . 473—01
1.223—07
7 . 563—04
3.843-05
3 , 903—05
7.713—03
5. 413—05
2 . 13E—05

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT
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Report for: 2015
Unit Range - From: 1

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

: Unitsl&2

To: 2

Qtr I - T.Spc. Any Organ CHILD
Receptor: Composite Crit Receptor — 15
Distance: 800 meters
Critical Pathway:
Maj or Contributors
Nuclide

Vegetation
(0% or greater to total)
Percentage

000E+0D
LOOE+02
6.39E—05

Qtr I - T.Spc. Total Body CHILD TBODY
Receptor: Composite Crit. Receptor - IS
Distance: 800 meters Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

H3 4.32E+OD
C—14 9.57E+0l
1—131 l.76E—04

=== I&P DOSE LIMIT ANALYSIS

Quarter - Limit

Qtr I - Admin. Any Organ
Qtr I - Admin. Total Body

Age
Group

CHILD
CHILD

Organ

BONE
TBODY

====== QUARTER 1
Dose Limit Max % of
(mrem) (mrem) Limit

l94E-D1 5.63E+00 345E+00
4.06E—02 5.25E+00 773E—0l

Compass Point: SSE

H-3
C-14
1—131

BONE L94E-0l 7.SOE+00 2.59E+00

406E-02 7,50E+00 5.41E—0l
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PAGE 470 of 800

Report for: 2015
Unit Range - From: 1

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units I & 2

To: 2

QUARTER I
Limit
(mrad)

3.755+00
750E+00

Max % of
Limit

4.53E—04
I . ISE—04

Qtr 1 - T.Spo. Gamma
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters Compass Point: SSE
Nuclide

AR-41
XE— I 35
XEI33

Qtr I - T.Spc. Beta
Receptor: Composite Crit. Receptor - NC
Distance: 800 meters Compass Point: SSE
Nuclide

AR—41
XE-135
XE-433

=== NC DOSE LIMIT ANALYSIS ====================:

Quarter - Limit

Qtr I - Admin. Gamma
Qtr I Admin. Beta

Dose
(mrad)

1.705—05
S . 83E—06

Percentage

3.26E+0I
2.56E—01
6.72E+0I

1.705-05 5,00E+00 3.40E-04

8.83E—06 1.OOE+01 S.83E—05

Percentage

5 , 43E+00
I . 55E—0I
9. 44E+01
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4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units I & 2

Report for: 2015
Unit Range - From: 1 To: 2

Qtr 2 - T.Spc. 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

D00E+00
C—14 1.OOE+02

Qtr 2 - TSpc. Total Body CHILD TBODY
Receptor: Composite Crit. Receptor IP
Distance: 800 (meters) Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

?N3 3fl9E+0O
C—14 9.62E+0l

== I&P DOSE LIMIT ANALYSIS

Quarter — Limit

Qtr 2 - Adndn. Any Organ
Qtr 2 - Admin. Total Body

Age
Group

CHILD
CHILD

Organ

BONE
TBODY

H-3

: QUARTER 2
Dose Limit Max % of
(mrem) (mrem) Limit

LSOE—01 563E+00 3l9E±00
373E—02 5.25E+00 711E—01

l.80E—01 7%50E+00 2.40E+00

3.73E-02 7.50E+00 49BE0l
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ANAI%j&ORI 6-012
REVISION 0

REVISION 0
PAGE 1IIU of 158U

PAGE 490 of 800

Report for: 2015
Unit Range — From: 1

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

To: 2

Units I & 2

QUARTER 2
Limit
(mrad)

375E+00
7 , 50E+00

Max % of
Limit

4 . 70E—04
6.42E—05

Qtr 2 - T.Spo. Gamma
Reoeptor: Composite Crit. Reoeptor - NG
Distance: 800 meters Compass Point: SSE
Nuclide

AR-41
XE- I 33

Percentage

7AOE+O1
2.POE+O1

Qtr 2 — T.Spc. Beta
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

2.25E+O1
7 ‘ 755+01

=== MG DOSE LIMIT ANALYSIS

Quarter - Limit

Qtr 2 - Admin. Gamma
Qtr 2 Admin. Beta

Dose
(mrad)

L76E—05
4 . SIE—06

1.76E—05 5.OOE+00 3.52E—04

481E—06 1.005+01 4.SIE—05

AR-41
XE-133
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REVISION 0

REVISION 0
PAGE 112U of 158U

PAGE 500 of 800

Report for: 2015
Unit Range From: I

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units I & 2

To: 2

== i&P DOSE LIMIT ANALYSIS =

Quarter - Limit

Qtr 3 - Admin. Any Organ
Qtr 3 — A&nin. Total Body

Qtr 3 — 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

H—3 000E+00
C-14 I.OOE+02
1—131 3.08E—04

QUARTER 3
Limit Max % of
(mrem) Limit

563E+00 3.16E+00
5.25E+00 &89E—0I

l.78E-0l 750E+00 2.37E+00

Qtr 3 - TSpc. Total Body CHILD TBODY
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 l87E+00
C—l4 98lE+0l
1—131 8.70E—04

Age Dose
Group Organ (mrem)

CHILD BONE L78E-Ol
CHILD TBODY i62E-02

3.62E-02 7.50E+00 4.82E-0l
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Report for: 2015
Unit Range - From: 1

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units I & 2

To: 2

=== NG DOSE LIMIT ANALYSIS

Quarter - Limit

Qtr 3 - Admin. Gamma
Qtr 3 - Admin. Beta

:==:=== QUARTER 3
Dose Limit
(mrad) (mrad)

1.52E—05 i75E+00
347E—06 7.50E+00

Max % of
Limit

4 . 06E—04
4 62E—05

Qtr 3 - TSpc. Gamma
Receptor: Composite Crit. Receptor - NC
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

7 68E+01
2 . 09E02
2 . 03E÷00
4 .49E—02
2 . IIE+01

Qtr 3 - T.Spc. Beta
Receptor: Composite Crit Receptor - NC
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

292E+01
3.60E-02
2.SOE+00
2 . 19E-01
6. 78E+01

AR-4 I
KR—85M
XE-I35
XEI33M
XE- I 33

I.52E-05 5MOE+00 3.04E—04

3.47E-06 1.OOE+01 3%7E—05

AR-4I
KR-85M
XE—135
XE-133M
XE-133
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4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units I & 2

Report for: 2015
Unit Range - From: I To: 2

Qtr 4 - TSpc. Any Organ CHILD BONE
Receptor: Composite Crit. Receptor - II’
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 Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

=== I&P DOSE LIMIT ANALYSIS

Quarter - Limit

Qtr 4 - Admin. Any Organ
Qtr 4 - Admin. Total Body

Age
Group

CHILD
CHILD

Organ

BONE
TBODY

C-14
CR-SI
1—131

======= QUARTER 4
Dose Limit Max % of
(mrem) (mrem) Limit

l.70E—0I S63E+00 3.03E+00
3.48E—02 S.25E+00 662E—O1

l.70E—0I 7.SOE+00 2.27E+00

3..48E—02 7.50E+00 464E—0l

H-3
C— I 4
CR-SI
1—131

2.OOE+00
9.80E+0I
l.70E—06
I . 95E—D4
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ANA6-OR1 S-O1 2 0
PAGE 115U of 158U

PAGE 530 of 800

Report for: 2015
Unit Range - From: 1

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

To: 2

Units 1 & 2

Dose
(mrad)

1.76E—02
8 38E—04

QUARTER 4
Limit
(mrad)

3.75E+00
7 & 50E+00

Max % of
Limit

4 69E—01
1 12E—02

Qtr 4 — TSpc. Gamma
Receptor: Composite Crit. Receptor - NC
Distance: 800 meters Compass Point: SSE
Nuclide

AR-41
KR-85M
XE-135
XE-133M
KR-88
XE-133

Qtr 4 — T.Spc. Beta
Receptor: Composite Crit. Receptor - NC
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

3.84E—02
I . 07E—05
2fl5E—04
3 . 97E—D5
9.95E+01
4 . 92E—01

=== NC DOSE LIMIT ANALYSIS

Quarter - Limit

Qtr 4 - Admin. Gamma
Qtr 4 — Admin. Beta

Fe rcentage

2 . IIE—02
I.30E—06
4 - I6E—05
I . 70E—06
9.99E+01
3.20E—02

176E—02 5MOE+00 3.52E-OI

S.38E—04 I.OOE+OI B.38E—03

AR-4 I
KR-85M
XE-135
XE-433M
KR—S S
XE-I33
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ANAIVI Nfl RYR1R-012 REV SION 0 PAGE 116U of 158UANATYSIS NO. BYRI6-012 REV SION 0 PAGE 540 of 800

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units I & 2

Report for: 2015
Unit Range - From: 1 To: 2

2015 - T.Spc. Any Organ CHILD BONE
Receptor: Composite Crit Receptor - IP
Distance: 800 meters
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

000E+00
I - OOE±02
7.79E—08
I 09E—04

2015 - T.Spc. Total Body CHILD TBODY
Receptor: Composite Crit Receptor - IP
Distance: 800 meters Compass Point: SSE
Critical Pathway: Vegetation
Major Contributors (0% or greater to total)
Nuclide Percentage

=== I&P DOSE LIMIT ANALYSIS

Annual - Limit

2015 - Admin. Any Organ
2015 - Admin. Total Body

Age
Group

CHILD
CHILD

Organ

BONE
TBODY

:====== ANNUAL 2015
Dose Limit
(mrem) (mrem)

7.22E—0l I.13E+OI
l.49E—0l LO5E+0l

Max % of
Limit

6. 42E+00
I . 42E+D0

Compass Point: SSE

H-3
C-14
CR-SI
1—131

722E—0I LSOE+Ol 48IE+00

l49E—0l l.SOE+0l 992E—0l

H-3
C—14
CR-SI
1—131

3.OSE+0D
969E+01
3.98E—07
3 , OSE—04
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ANAIYSI’ NO RYR1S-012 REVISION 0 PAGE 117U of 158UANALYSIS NO. BYRI6-012 REVISION 0 PAGE 550 of 800

4OCFRI9D URANIUM FUEL CYCLE DOSE REPORT

GASEOUS DOSE SUMMARY

Units I & 2

Report for: 2015
Unit Range - From: 1 To: 2

========================——===——== ANNUAL 2 0 1 5
Dose Limit Max % of
(mrad) (mrad) Limit

L76E—02 7,50E+00 2.35E—01
855E04 150E+01 5.70E-03

2015 — TSpc. Gamma
Receptor: Composite Crit. Receptor - NG
Distance: 800 meters Compass Point: SSE
Nuclide Percentage

1.89E—01
I . 93E—D5
2 . 03E-03
4 . 04E—05
9.97E+01
I . 44E—01

2015 — TSpc Beta
Receptor: Composite Crit. Receptor - NG
Distance: 800 (meters) Compass Point: SSE
Nuclide Percentage

339E—01
I 57E—04
I . 32E—02
929E--04
Pfl5E+01
2 . 17E±00

=== NG DOSE LIMIT ANALYSIS

Annual — Limit

2015 - Admin. Gamma
2015 — Admin. Beta

AR-4l
KR-85M
XE-l35
XE133M
KR-S 8
XE-133

1.76E—02 l.OOE+0l 1.76E—Ol

8.55E—04 2.OOE+Ol L27E—03

AR-41
KR- 8 5M
XE—135
XE—133M
KR- 88
XE- I 33
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BYRI6-012Is NO. BYRI6-012

REVISION 0
REVISION 0

PAGE 118U of 158U
PAGE 560 of 800

Report for: 2015
Unit Range - From: I

4OCFRI9O URANIUM FUEL CYCLE DOSE REPORT

To: 2

Units I & 2

Dose
(mrem)

7 . 22E—0I

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

14-3
CR-SI
MN— S 4
FE- S 9
CO-SB
CO-SO
ZR—95
NB—95
SB-124
53-125
TE-132
1—132
1—133

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

14-3
C-14
CR-SI..
1—131

7.22E—Ol % of
Vegetation (VEG)
(0% or greater to total)
Percentage

OOOE+OO
I . OOE+O2
7.793-OS
I . 09E—04

ANNUAL 2015

=== MAXIMUM DOSE ANALYSIS =====—==——===========

Age
Dose Type Group Organ

Any Organ CHILD BONE
Liquid Receptor: Liquid Receptor
Gaseous Receptor: Composite Crit. Receptor - IP
Distance: BOO meters Compass Point: 553

ANNUAL 2015

3.173—OS % of Total: 4.393—03
Fresh Water Fish - Sport (FFSP)
(0% or greater to total)
Percentage

O.OOE±O0
0.OOE+OO
0OOE+OO
1 . 033+01
O.OOE+OO
0 . 003+00
3.46E—03
I . 33E+Ol
7 . 19E—Ol
1.233+00
7 , 3 93+01
3.39E—Ol
2 . 4 93—01

Total: 1.003+02

=== MAXIMUM DOSE ANALYSIS ============—=====—-===

Age
Dose Type Group Organ

Total Body CHILD TBODY
Liquid Receptor: Liquid Receptor
Gaseous Receptor: Composite Crit. Receptor - IP
Distance: 500 meters Compass Point: SSE

Dose
(mrem)

2,663—01
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ANS%1Y1&OR16-012 0
PAGE 119U of 158U

PAGE 570 of 800

4OCFR19O URANIUM FUEL CYCLE DOSE REPORT

Liquid Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
CR-51
MN— 54
FE- 59
CO-S 8
CO—60
ZR—95
NB- 95
55—124
55—125
TE- I 32
1—132
1—133

Gaseous Dose:
Critical Pathway:
Major Contributors
Nuclide

H-3
C-14
CR-SI
1—131

l.I7E—DI % of Total: 4.41E+Ol
Fresh Water Fish - Sport (FFSP)
(0% or greater to total)
Percentage

9.94E+OI
I 28E—O4
I . 68E—03
2.24E-03
2.88E—Ol
3 , 22E—OI
I . 83E—07
9.98E—04
6.80E—OS
69SE-OS
LO7E—02
7 .75E-OS
3 14E—DS

l,49E-OI % of Total: S.60E+OI
Vegetation (VEG)
(0% or greater to total)
Percentage

3OSE+OO
969E+Ol
3.98E—07
3 OSE—04
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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+05
Coefficient Type ..... Historical
Unit : I

=== RE LEASE DATA ===========—======

Total Release Duration (minutes)
Total Release Volume (cf)
Average Release Flowrate (cfm).

6.183E+05
6.672E+l0

Average Period Flowrate (cfm) l.269E+05

Total 5,23E+07 2.77E—08 2.07E+00

l,079E+05

=== NU CLI DE DATA
Average EC

Nuclide uCi uCi/cc Ratio

AR—41 4.99E+04 2.64E—ll %,64E—03
KR—85M 2.38E+0l l.26E—14 l.26E—07
KR—88 I.99E+07 l.06E—08 l.17E+00
XE—133M l,88E+02 9.95E—14 1.665—07
XE—133 8.405+05 4.455—10 8.095—04
XE—135 1.815+03 9.565—13 l,37E—05

F&AG 2,08E+07 l.IOE—08 I.ISE+00

C—14 4.24E+06 2.255-09 7,49E—01

Other 4.24E+06 2.25E—09 7.49E—0l

5—3 2.73E+07 l.44E—08 l.44E—0l

11—3 2,735+07 l.44E—08 l.44E—0l

EC

l.OOE—08
1.005—07
9.005—09
6.005—07
5,005—07
7.OOE—08

3.005—09

l.OOE—07
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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) : 5.256E+05
Coefficient Type : Historical
Unit : I

=== MAXIMUM I &P
Limit Organ Limit Percent
Type Type (mrem) of Limit

Admin Any Organ 2.25E0I l.54E+02
5.63E+O0 6,I5E+00
I.I3E+0l 3.07E+00

T.Spec Any Organ 3.OOE-0l l.I5E+02
7.50E+00 4.6IE+0O
I.50E+01 2.3IE±0O

Receptor : Composite Crit. Receptor - IP
Distance (meters) . 800
Compass Point : SSE
Critical Pathway : Vegetation (VEG)
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

H—3 0.OOE+00
C—l4 l.OOE+02

DOSE FOR PERIOD
Age
Group Organ

CHILD BONE

Dose
(mrem)

3. 46E—Ol

Limit
Period

31-day
Quarter
Annual

CHILD BONE 3.46E-O1 31-day
Quarter
Annual
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ANSAtI%%I&%R16-012
REVISION 0

REVISION 0
PAGE 122U of 158U

PAGE 600 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 (ruin) : 5.256E+05
Coefficient Type : Historical
Unit . I

== PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem) =—======—=

=== AGE GROUP
Abbreviat ion

AINHL
AVEG
ACHEAT
ACM1LK
TINHL
TVEG
TCMEAT
TCMI LK
CINHL
CVEG
CCMEAT
CCNILK
IINHL
ICNILK

I PATHWAY
Age Group

ADULT
ADULT
ADULT
ADULT
TEEN
TEEN
TEEN
TEEN
CHILD
CHILD
CHILD
CHILD
INFANT
INFANT

DESCRIPTIONS
Pathway

Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

AINHL I.I0E-03 4.85E—04 4.85E—04 4.85E—04 4.85E—04 4.85E—04 0.OOE+00 4.85E—O4
AVEG 5,43E—02 l.l3E-02 I.l3E—02 l.l3E—02 I.13E—02 l.l3E-02 0,00E+00 l.13E—D2
ACMEAT 2.OIE—02 4.IOE—03 4.lOE—03 4.l0E-D3 4.IOE—03 4.lOE—03 0.OOE+00 4.lOE-03
ACNILK 2.20E-02 4,56E—03 4.56E—03 4.56E—03 4,56E—03 4.56E—03 0.OOE+00 4.56E—03
TINHL l.57E—03 5,76E04 5,76E—04 5.76E—04 5,76E—04 5.76E—04 0.OOE+00 5.76E—04
TVEG 0.77E—U2 I.82E—02 l.82E—02 l.82E—02 l.82E—0% l.82E—02 0.OOE+00 l,82E—02
TCMEAT l.7OE—02 3.44E—03 3.44E-03 3.44E—03 3.44E—03 3.44E—03 0.OOE+00 3,44E-03
TCMILK 4.05E-02 8.33E—03 S.33E—03 8.33E—03 S.33E—03 8.33E—03 0.OOE+00 8.33E—03
CINHL 2.17E—03 6.56E—04 6.56E—04 6.56E—04 6.56E—04 6,56E—04 0.OOE+00 6,56E-04
CVEG 2.l2E-0l 4.33E—02 4.33E-02 4.33E—02 4.33E—02 4.33E—02 0.OOE+00 4.33E-02
CCt4EAT 3.20E-O2 6.47E03 6.47E-03 6.47E—03 6.47E—03 6.47E-03 0.OOE+00 6.47E—03
CCMILK 9.98E—02 2.03E—02 2.03E-02 2.03E—02 2,03E—02 2.03E—02 0.OOE+00 2.03E—02
IINHL 1 . 60E—O3 4 . 64E04 4 . 64E—04 4 . 64E—04 4 . 64E—04 4 . 64E—04 0 . OOE+00 4 . 64E—04
ICMILK l.95E—0l 4.22E—02 4.22E—02 4.22E—02 4.22E—02 4.22E—02 0.OOE+00 4.22E—02

TOTALS
ADULT 9.75E—02 2.05E—02 2.05E—02 2.05E—02 2.05E—02 2.05E—02 0.OOE+00 2,OSE—02
TEEN l,47E—Ol 3.05E—02 3.05E—02 3.05E—02 3,05E—02 3.05E—02 0,00E+00 3.05E—02
CHILD 3.46E—OI 7.07E—02 7.07E—02 7.07E—02 7,07E—O2 7,07E—02 0.OOE+00 7,07E—02
INFANT l.97E—Ol 4.27E—02 4,27E—02 4.27E-02 4,27E—02 4.27E—02 0.OOE+00 4,27E—02

Inhalation (INHL)
Vegetation (‘lEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CNEAT)
Grs/Cow/Milk (CMILK)
Inhalation (INHL)
Grs/Cow/Milk (CHILK)
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ANAlYSIS NO. BYRI6-012 REVISION 0 PAGE 123U of 158U
ANALYStS NO. BYRI6-012 REVISION 0 PAGE 610 of 800

GASEOUS RELEASE AND DOSE SUMMARY REPORT - BY UNIT
(Composite Critioal Reoeptor - Limited Analysis)

Release ID : All Gas Release Types
Period Start Date. . . . : Dl/Ol/2015 00:00
Period End Date : 01/01/2016 00:00
Period Duration (mm) : 5.256E+05
Coefficient Type : Historical
Unit . I

Receptor : Composite Crit. Receptor - NG
Distance (meters) : 800
Compass Point : SSE
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

AR—4l l.53E—DI
KR—85M 9.64E—06
KR—SB 9.97E+Ol
XE—l33M 2.02E—05
XE—l33 9.75E—02
XE—135 l.l4E—03

Receptor : Composite Crit, Receptor - NG
Distance (meters) : 800
Compass Point . SSE
Major Contributors : 0.0
Nuclide Percentage

AR—4l 2.75E—Ol
KR—85M 7.BPE—05
KR—SB 9.52E+0l

=== MAXIMUM NG DOSE FOR PERIOD
Limit
Type Dose Type

Admin Gaimma

Admin Beta

T.Spec Gamma

Dose Limit
(mrad) Period

l.76E—02 31—day
Quarter
Annual

B.4BE—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.OOE—0l
5.OOE+00
I . OOE+01

4 , OOE—01
l.OOE+01
2 . OOE--01

Percent
of Limit

1.IBE+01
4flOE—01
2.35E—01

2.83E—Dl
1.13E—02
5, 65E—03

8.B2E+0O
3.53E—01
1.76E—01

2 . 12E—01
B.48E—03
4 .24E-03

T.Spec Beta 8.4BE—04 31—day
Quarter
Annual

% or greater to total
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GASEOUS RELEASE AND DOSE SUMMARY REPORT - EY UNIT
(Composite Critical Receptor - Limited Analysis)

Release ID : All Gas Release Types
Period Start Date. . . . : OI/Ol/2Dl5 00:00
Period End Date 01/01/2016 00:00
Period Duration (mm) : 5.256E±05
Coefficient Type Historical
Unit . I

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

XE—133M 4.68E—04
XE—133 I.48E+OD
XE-435 7.47E—03
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ANAlYSIS NO. BYR16-012
ANALYSIS NO. BYRI6-012

REVISION 0
REVISION 0

PAGE 125U of 158U
PAGE 630 of 800

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

Release ID : All Gas Release Types
Period Start Date S.... 01/01/2015 00:00
Period End Date 01/01/2016 00:00
Period Duration (mm) : 5.256E+05
Coefficient Type : Historical
Unit . 2

=== RELEASE DATA
Total Release Duration (minutes)
Total Release Volume (cf)
Average Release Flowrate (cfm)

6.107E+05
S.233E+10
l,348E+05

Average Period Flowrate (cfm) l.566E+05

Total 5,82E+07 2.50E—0S S.89E—0l

=== NUCLIDE DATA
Average EC

Nuclide uCi uCi/cc Ratio EC

AR—41 I.21E+04 5.205—12 5.20E—04 I.OOE—08
KR—85M 2.38E+Ol I.02E—14 l.02E—07 I.OOE—O7
XE—133M l.SSE+02 8,07E—14 l.34E—07 6.OOE—O7
XE—133 3.98E+05 l.71E—l0 3..42E—04 5.00E-O7
XE—135 l.42E±03 6,075—13 8.68E—06 7.00EO8

F&AG 4.l2E+05 1.77E—10 8,7lE—04

1—131 4.45E+00 1.915-45 9.54E—06 2.OOE—lO

Iodine 4.45E+00 l.9lE—l5 9.54E—06

C—l4 4.61E+06 l.98E—09 6.60E—Ol 3.OOE—09

Other 4.6lE+06 l.98E—09 6.60E—Ol

H—3 5.32E+07 2.28E—08 2.2SE-0l l.OOE—07

H—3 5.32E±07 2,28E—08 2.28E0l

CR—5l l.OlE+00 4.35E—16 1.455—08 3.OOE—08

P>=8 l.OlE-i-00 4.35El6 l.45E—0S
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PAGE 640 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
Ol/Ol/2Dl5 OD:OO
01/01/2016 00:00
5 , 256E±05
Historical

2

=== MAXIMUM I&P DOSE FOR PERIOD

Receptor : Composite Crit. Receptor - IP
Distance (meters) : 800
Compass Point : SSE
Critical Pathway . Vegetation (VEG)
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

H—3 0,00E+00
I . OOE+02
1 . 50E—07
2 . 1OE—04

Limit Organ Age Dose Limit Limit Percent
Type Type Group Organ (mrem) Period (mrem) of Limit

Admin Any Organ CHILD BONE 3.76E—Dl 31—day 2.25E-01 1.675+02
Quarter 5.635+00 6.685+00
Annual 1.135+01 3.345+00

T.Spec Any Organ CHILD BONE 3.76E-OI 31-day 3.OOE-OI 1.25E+02
Quarter 7.505+00 5.015+00
Annual 1.505+01 2.515+00

C- I 4
CR-51
1—131
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PAGE 650 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 2

=== PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)

=== AGE GROUP I PATHWAY
Abbreviation Age Group

DESCRIPTIONS
Pathway

All Gas Release Types
01/01/2015 00:00
01/01/2016 00:00
5 . 256E+05
Historical

Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

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
AINHL l.2OE—03 7,69E-04 7,70E-04 7.69E—04 7,69E-04 7.69E—04 0.OOE+OO 7,69E-04
AVEG 5.90E—02 l.28E—02 l.28E-02 l.28E—02 l.28E—02 l,28E-02 0.OOE+00 l,28E—02
ACMEAT 2.IPE—02 4,52E—03 4.52E-03 4.52E-03 4.52E—03 4.52E-03 0.OOE+OO 4,52E03
ACMILK 2,39E-O2 5,llE—03 5.l8E—03 5,llE—03 5,llE-03 5,IIE—O3 0.OOE+00 5.IIE—03
TGPD 9,69E—09 9.69E—09 9.69E—09 9.69E—09 9.69&-09 9.69E—O9 0.OOE+00 9.69E—O9
TINHL l.71E—03 8,70E—04 8,71E—04 8.70E—04 8,70E—04 8.70EO4 0.OOE+OO 8,70E—04
TVEG 9,54E—02 2.03E—02 2.03E02 2.03E-02 2.03E-02 2.03E—O2 0.OOE+00 2.03E—02
TCMEAT l,85E—02 3,7SE-03 3.78E—03 3.78E-03 3.78E—03 3.70E—03 0.OOE+OO 3.76E—03
TCMILK 4.4lE—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 9,69EO9 0.OOE+OO 9.69E—09
CINHL 2.36E—O3 9.28E—04 9,29E—04 9.28E—04 9.2SE-04 9.28E—O4 0,00E+00 9.28E—04
CVEG 2.30E-Ol 4.78E—02 4,79E—02 4,78E-02 4,78E—02 4.78E—02 0,00E+00 4.7SE-02
CCMEAT 3.48E—02 7,07E—03 7.OSE—03 7,07E—03 7.07E—03 7.07E—03 O,00E+00 7.07E—03
CCMILK l.09E—0l 2.23E—02 2.26E—02 2.23E—02 2,23E—02 2.23E—02 0.OOE+00 2.23E—02
IGPD 9,69E—O9 9.69E—O9 9.69E—09 9.69E—09 9.69E—09 9.69E—O9 0.OOE+OO 9.69E—09
IINHL l.74E—03 6.28E—04 6.29E—04 6,28E—04 6.28E—04 6,28E—04 0.OOE+00 6,28E—04
ICMILK 2.12E-0l 4,64E-02 4.69E02 4.64E-02 4.64E—02 4.64E—O2 0.OOE+00 4.64E02

TOTALS
ADULT l.06E—Ol 2,31E—02 2.32E-02 2.3lE—O2 2.3lE—02 2.31E—02 0.OOE±00 2.31E—02
TEEN l,60E—0l 3.42E—02 3.43E—02 3.42E—02 3.42E—02 3.42E—02 0,00E+O0 3.42E—02
CHILD 3.76E—Ol 7.82E—02 7,84E—02 7.82E—O2 7,82E—02 7.82E—O2 0.OOE+OO 7,82E—02
INFANT 2.14E-Ol 4.70E—02 4.75E—02 4.70E-02 4.70E—02 4.70E—02 0.OOE+00 4.70E—02

AGPD ADULT Ground Plane Deposition (GPD)
AINHL ADULT Inhalation (INEL)
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)
CGPO CHIID Ground Plane Deposition (GPO)
CINHL CHILD Inhalation (INHL)
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PAGE 660 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

All Gas Release Types
01/01/2015 00:00
01/01/2016 00:00
5 ‘ 256E+05
Historical

Unit : 2

=== AGE GROUP
Abbreviation

CVEG
CCNEAT
CCMILK
IGPD
I INHL
ICNILK

/ PATHWAY
Age Group

CHILD
CHILD
CHILD
INFANT
INFANT
INFANT

DESCRI PT IONS
Pathway

Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CHILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)
Grs/Cow/Nilk (CMILK)
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PAGE 129U of 158U
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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

=== MAXIMUM NO DOSE FOR PERIOD

% or greater to total

All Gas Release Types
Ol/Dl/20l5 00:00
01/01/2016 00:00
5 . 256E+05
Historical

Limit Dose Limit Limit Percent
Type Dose Type (mrad) Period (mrad) of Limit

Admin Gamma l.4%E-05 31—day 1.50E-Ol 9.YlE—03
Quarter 3.755+00 3.96E—04
Annual 7,50E+00 l.90E—04

Admin Beta 6.59E—06 31—day 3.OOE—01 2,20E—03
Quarter 7.SOE+00 S.78E—05
Annual 1,50E+01 4.39E-05

T.Spec Gamma l.49E-05 31—day 2,00E-01 7.43E-D3
Quarter 5.OOE+00 2.97E-04
Annual 1.OOE±01 1.49E—04

Receptor : Composite Crit. Receptor - NO
Distance (meters) : 800
Compass Point : SSE
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

AR—41 4.40E+01
KR—85M 1.14E-02
XE—133M 2.40E—02
XE—133 5,49E+01
XE—135 1.06E+00

T.Spec Beta 6.59E-06 31-day 4.OOE—01 1,65E-03
Quarter 1.OOE+01 6.59E-05
Annual 2.ODE+01 3,29E-05

Receptor : Composite Crit. Receptor - NG
Distance (meters) : 800
Compass Point : SSE
Major Contributors 0.0
Nuclide Percentage

AR—41 8.61E+00
KR—85M l.02E-02
XE—133M 6,03E—02
XE—133 9.06E±Ol
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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 fl..... 01/01/2016 00:00
Period Duration (mm) : 5.256E+05
Coefficient Type : Historical
Unit . 2

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

XE—135 7.54E—0l
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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 (rains) : 5.256E+05
Unit : I

=== MULTI PLE RELEASE POINT MESSAGE =========——====——========—====

Undiluted and Diluted Flowrate(s) and Concentration(s) cannot be combined.

=== RE LEASE 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 (gpm) NA

=== N UC L I DE DATA ======

Nuclide uCi

CO—57 l.40E+0I
55—122 5.OSE+00
SB—124 2.69E+0l
SB—125 7.12E+0I
TE—123M 2,05E+0l
CR—51 I.92E+02
MN—54 3.94E±00
FE—59 4.47E+00
CO—58 2,76E+03
CO—60 l.09E+03
ZR—95 5,34E+O0
NB—95 l.42E±0I
TE—132 I.32E+0I
1—132 l.95E+0I
1—133 l.93E+00

Gamma 4.24E+03

XE—133 2.54E+02

D&EG 2.54E+02

H—3 l.66E+09

Beta l.66E+09

Total l.66E+09
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LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID : All Liquid Releases
Period Start Date ,.... : 01/01/2015 00:00
Period End Date : 01/01/2016 00:00
Period Duration (mins) : 5.256E+05
Unit : I
Receptor . Liquid Receptor

ADULT I.22E—05 6.98E—02 6.96E—02
TEEN l.27E-05 5.24E—02 5.22E-02
CHILD l,58E—05 5.84E—02 5.83E—02
INFANT 2,02E—07 2,59E—02 2.%9E-02

PAGE 132U of 158U
PAGE 700 of 800

TOTALS
6.97E—02 6.96E—02 7.88E—02 0.OOE+00 7.OOE—02
5.23E—02 5.22E—02 5.86E-02 0.OOE+0O 5.26E—02
5.83E-02 5.82E—02 6.05E-02 0.OOE+0O 5.86E—02
2.59E—02 2.%9E-02 2.59E—02 0.OOE+00 2,59E—02

=== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation

APWtr
AFWFSp
TPWtr
TFWFSp
CPWtr
CFWFSp
IPWtr

Age Group

ADULT
ADULT
TEEN
TEEN
CHILD
CHILD
INFANT

Pathway

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

=== PERMIT ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem) ==============—=======--

Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

APWtr 6.OSE—08 l.95E—02 I.95E—O2 l,95E—0% l.95E—O2 l,95E—02 0.OOE+00 l.95E—O2
AFWFSp l.21E—O5 5.03E—02 5.O2E—0% 5.02E—02 5.OIE—02 5.93E—02 0.OOE+0O 5.05E—02
TPWtr 5.87E—O8 l.37E—02 l.37E—02 l.37E—02 l.37E—O2 1.37E—02 0.OOE+0O I.37E—O2
TFWFSp l.27E—O5 3.87E—02 3.85E—02 3.86E—02 3.85E—02 4,49E—02 0.OOE+00 3.89E—O2
CPWtr l69E—O7 2.63E—02 263E—02 2.63E—02 263E—O2 2.64E—02 0,00E+00 2.64E—02
CFWFSp l.57E—05 3.20E—02 3.IPE—02 3.IYE—02 3.19E—O2 3.41E—02 O.OOE+00 3.23E—O2
IPWtr 2.02E—07 2,59E—02 2.59E-02 2.59E—02 2.59E—02 2.59E—02 O.OOE+00 2.59E—O2
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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) : 5256E+05
Unit ‘ I
Receptor : Liquid Receptor

Agegroup Bone

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

ADULT
H—3 0.OOE+D0 6.965—02 6S6E—02 6.96E-02 &96E—02 6.965—02 0.OOE+00 6.965—02
CR—51 0.OOE+00 0.OOE+00 4.075—08 I.50E-08 9.04E—08 I.71E—O5 0.005+00 6.82E—08
MN—54 0.005+00 4.80E—06 0.005+00 1.435—06 0.005+00 l.47E—05 0.005+00 9.165—07
FE—59 1.305—06 3.055—06 0.OOE+00 0.005+00 8.525—07 1.025—05 0.OOE+O0 I,17E—06
00—58 0.005+00 6.90E—05 0.005+00 0.005+00 0.005+00 1.405—03 0.OOE+00 I.%5E-04
CO—60 0.OOE+00 7.835—05 O.OOE+00 0.OOE+0O 0.OOE+00 1.47B-03 O.OOE+00 1,735—04
ZR—95 3.95E—I0 1.275—10 O.OOE+00 1.99E—1O 0.005+00 4,015—07 0.OOE+00 8.57E—Il
NB—95 1.775—06 9.84E—07 0.005+00 9.735—07 0.005+00 5.97E—03 0.OOE+00 5.29E—07
SB—124 6.775—08 I.28E—03 1.65E—I0 D.OOE+00 5.285—08 1.93E—O6 0.OOE+00 2.69E—08
SB—125 1.155—07 I.26E—09 l,17E—l0 0.005+00 8.85E—08 1.265—06 O.OOE+00 2.73E—08
TE—132 8.68E—06 5.75E—06 6.355—06 5.53E—05 0.OOE+00 2.72E—04 0.OOE+00 5.395—06
1—132 4.055—08 I.08E—07 3.79E—06 1.725—07 0.OOE+00 2.03E—O8 0.005+00 3.795—09
1—133 2.805—09 4.88E—08 7.17E—06 9.515—08 0.OOE+00 4.385—08 0.005+00 1.495—08

TEEN
H—3 O.OOE+00 5.225—02 5.22E—02 5.225—02 5.22E—02 5.22E—02 0.005+00 5.22E—02
CR—SI 0.OOE+00 0.OOE+00 3.90E—08 l.54E—08 1.005—07 1.18E—OS 0.005+00 7.02E—08
MN—54 0.OOE+00 4.72E—06 0.OOE+O0 1.41E—06 0.005+00 9.695—06 0.OOE+00 9.37E—07
FE—59 I.34E—06 3.12E—06 0.005+00 0.005+00 9.83E—07 7.38E—06 0.OOE+OD I.20E—06
CO—58 0.OOE+O0 6.$6E—0S 0.OOE+00 0.OOE+00 0.OOE+00 9.45E—04 O.OOE+00 I.58E—04
CO—60 D.OOE+00 7.835—OS 0.005+00 0.OOE+00 0.OOE+00 1.025—03 0.005+00 I.76E—04
ZR—95 4.04E—10 I.28E—l0 0.OOE±00 I.87E—l0 0.OOE+00 2.94E—07 0.OOE+00 8.77E—l1
NB—95 I.78E—O6 9.88E—07 0.OOE+00 958E—O7 0.OOE+00 4.23E—O3 0.OOE+00 S.44E-07
SB—124 6.985—08 I.29E—09 3.83E—07 0.OOE±00 6.105—08 1.415—06 0.OOE±00 9.33E—09
SB—125 1.185—07 1.305—09 I13E—10 0.005±00 1.045—07 9.23E—07 0.005+00 2.77E—08
TE—132 9.37E—O6 S.93E—06 6.265—06 5.695—05 0.OOE+00 1.88E—04 0.OOE+00 5.595—06
1—132 4.23E—08 I.IIE—07 3.73E—06 1.74E—07 0.OOE+00 4.82E—O8 0.OOE+00 3.97E—08
1—133 3.02E—08 S.12E—08 7.ISB—06 8.98E—08 0.OOE+00 3.87E—08 0.OOE+00 I.56E—08

CHILD
H—3 0.OOE±00 S.82E—02 S82E—02 5.825—02 S82E—02 S.82E—02 0.005+00 S.82E—02
CR—SI O.OOE+00 0.OOE+00 4.17E—08 I.14E—08 7.61E—08 3.98E—06 0.OOE+00 7.SOE—08
MN—54 0.OOE+00 3.70E—06 0.OOE±00 I.04E—06 0.005+00 3.IOE—06 0.005+00 9.855—07
FE—59 1.635—06 2.635—06 O.OOE+00 0.OOE+O0 7.635—07 2.745—06 0.OOE+00 I.31E-06
CO-58 0.005+00 5.525—05 0.OOE+00 0.005+00 0.005+00 3.225—04 0.005±00 I.69E—04
CO—60 0.005±00 6.415—05 0.OOE+00 0.005+00 0.005+00 3.SSE—04 0.005+00 I.89E—04
ZR—95 S.48E—I0 I.20E—l0 0.OOE+00 1.725-10 0.005+00 1.265—07 0.005+00 I.07E—lO
NB—95 2.105—06 8.195—07 0.OOE+00 7.69E—07 0.OOE+00 1.S1E—03 0.OOE+00 5.855-07
SB—124 1.145-07 I.47E—09 2.525—10 0.OOE+00 6.325—08 7.135—07 0.005+00 3.995—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 OO:OD
Period End Date : 01/01/2016 00:00
Period Duration (rains) : 5.256E+05

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

SB—l25 l.95E—07 l.50E—09 l.BOE—I0 0.OOE+00 l.D8E—07 4.65E—07 D.OOE+00 4.07E—08
TE—l32 l.17E—05 5.18E—06 7,55E—06 4.81E—05 0.OOE+00 5.22E—05 0,00E+00 6.26E-D6
1—132 5.37E—08 9.87E—08 4.58E—06 l,5IE—07 0.OOE+00 l.16E—07 0.OOE+00 4.54E—08
1—133 3.94E—08 4.87E—08 9.D5E—06 8.IIE—08 0.OOE+00 l.96E—08 0.OOE+00 l.84E-D8

INFANT
11—3 0.OOE+0O 2.59E—02 2.59E—02 2.59E—02 2.59E—D2 2.59E—02 0.OOE+00 2.59E—02
CR—51 O.OOE+00 D.ODE+00 l.85E—l0 4.04E—ll 3.60E—l0 8.26E—09 D.OOE+OD 2.63E—lO
MN-54 0.MOE+00 8.21E—09 O.OOE+00 l.82E—09 D.DOE+00 3.D2E-09 0.ODE+00 l.86E—09
FE-59 l.44E—08 2.52E—D8 0.OOE+00 0.OOE+00 7.44E—09 l.20E—D8 D.OOE+OD 9,92E—D9
CO-58 0,00E+00 l.04E—06 0.OOE+00 0.OOE+O0 0.OOE+00 2.59E—D6 0.OOE+O0 2.6DE—06
CO—60 D.OOE+00 l.23E—06 0.OOE+00 0.OOE+00 0,00E+00 2.93E—06 0.OOE+00 2.91E—06
ZR—95 l.15E—ID 2.SIE—ll D,00E+00 3.03E—ll 0.OOE+00 l.40E—08 0,00E+00 l.99E—ll
NB—95 6.26E—ll 2.58E—ll D.OOE+00 I.85E—ll D,00E+OD 2,18E—08 0.OOE±00 l.49E—ll
SB—124 6.04E—08 8,92E—l0 l.60E—l0 0.OOE+00 3.78E—0S l.87E—07 0.OOE+00 l.87E—08
SB—125 9.l9E—08 S.89E—1D l.15E-l0 0.OOE+D0 5,32E—0S l23E—07 0.OOE+00 l,89E—08
TE—132 2.88E—08 l.43E—08 2.1OE—08 8.91E—08 D.OOE+00 5,27E—08 0,00E+D0 l.33E—08
1—132 3.39E—09 6.BSE—09 3.2%E—07 7.68E—09 0,00E±OD 5,57E—09 0.ODE+00 2.45E—09
1—133 2,53E—09 368E—09 6,69E—07 4.33E—D9 0.OOE+00 6.23E-l0 D.DDE+D0 l.OSE—09
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LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID : All Liquid Releases
Period Start Date 01/01/2015 00:00
Period End Date : 01/01/2016 00:00
Period Duration (mins): 5.256E+05
Unit . I
Receptor : Liquid Receptor

=== MAXIMUM DOSE FOR PERIOD

Critical Pathway.
Major Contributors
Nuclide Percentage

SB—125 l.60E—03
SB—124 2,45E—03
H—3 8.84E+0I
CR—5l 2.ISE—02
MN—54 l.87E—02
FE—59 l,29E—02
CO—58 l,77E+00
CO—60 l.87E+00
ZR—95 5.09E—04
NB—95 7,58E+00
TE—l32 3.45E—0l
1—132 2,58E—05
1—133 5.56E—05

T.Spec Tot Body

Critical Pathway : Fresh Water Fish — Sport (FFSP)
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

Limit
Type

Admin

Organ
Type

Any Organ

Age
Group

ADULT

Organ

GILLI

Dose
(mrem)

7.88E—02

Limit
Period

31-day
Quarter
Annual

Adinin Tot Body ADULT TBODY 7.OOE-02 31-day
Quarter
Annual

ADULT GILLI 7.SBE-02 31-day
Quarter
Annual

T.Spec Any Organ

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

Limit
(mr em)

1.%OE—01
3.75E+00
7.50E+00

4 . 50E—02
1.13E+00
2.25E+00

2,00E—01
5.OOE+00
1 . OOE+01

6.OOE-02
l.50E+00
3 . OOE+00

Percent
of Limit

5.25E+01
2.105+00
1,05E+OO

I . 55E+02
6,22s+00
3.IIE+00

3.94E+01
1.58E+00
7.88E—01

1.175+02
4 . 6 65+00
2.335+00

ADULT TBODY 7.OOE-02 31-day
Quarter
Annual
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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

Major Contributors : 0.0 % or greater to total
Nuclide Percentage

SB—l25 3.90E—05
55—124 3.84E—05
11—3 9.95E+0l
CR—51 9.74E—05
MN—54 l.31E—03
FE-59 L67E-03
CO—SO 2.21E—Ol
CO—60 2.47E—Ol
ZR—95 l.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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LIQUID RELEASE AND DOSE SUMMARY REPORT
.----- (PERIOD BASIS - BY UNIT)

Release ID ...,....... : All Liquid Releases
Period Start Date ...... 01/01/2015 DD:OO
Period End Date ...... : 01/01/2016 00:00
Period Duration (mins) : 5.256E+05
Unit : 2

=== MULTI PLE RELEASE POINT MESSAGE
Undiluted and Diluted Flowrate(s) and Concentration(s) cannot be combined.

=== RE LEASE 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 (gpm) NA

=== NUCLI DE DATA
Nuclide uCi

CO-57 l.40E+Ol
55—122 5.08E+00
SB—l24 2.69E+Ol
55-425 7.l2E+0l
TE—l23M 2.05E÷Ol
CR—5l L92E+02
MN—54 3.94E+00
FE—59 4.47E+00
CO—58 2.76E+03
CO—60 l.09E+03
ZR—95 5.34E+00
NB—95 l.42E+Ol
TE—l32 l.32E+Ol
1—132 l.95E±Ol
1—133 l.93E±00

Gamma 4.24E+03

XE-l33 2.54E+02

D&EG 2.54E+02

H—3 l.66E+09

Beta l.66E+09

Total l.66E+09
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ANAlYSIS NO. BYR16-012 REVISION 0
ANALYSIS NO. BYRI6-012 REVISION 0

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

Release ID
Period Start Date
Period End Date
Period Duration (mins):
Unit : 2
Receptor . Liquid Receptor

APWtr
AFWFSp
TPWtr
TFWFSp
CPWtr
CFWFSp
IPWtr

ADULT
ADULT
TEEN
TEEN
CHILD
CHILD
INFANT

PAGE 138U of 158U
PAGE 760 of 800

All Liquid Releases
01/01/2015 00:00
01/01/2016 00:00
5 . 256E+05

Age/Path Bone

=== PERMIT ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)
Liver Thyroid Kidney Lung GI—Lli Skin

APWtr
AFWFSp
TPWtr
TFWFSp
CPWtr
CFWFSp
I PWt r

ADULT
TEEN
CHILD
INFANT

TB

6.08E—08 l.95E—02 l.95E—02 l.95E02 1.955—02 l.95E—02 0.OOE+00 1.95E—02
l.21E—05 5.03E—02 5.02E—02 5.02E—02 5.O1E—02 5.93E—02 0.OOE+00 5.05E—02
5.87E—OS l.37E—02 l.37E—02 1.375—02 1.37E—02 l.37E—02 0.OOE+00 I.37E—02
1.275—05 3.87E—02 3,85E—02 3.86E—02 3.855—02 4.495—02 0.OOE+00 3.895—02
l.69E—07 2.635—02 2.635—02 2.635—02 2.635—02 2.64E—02 0.OOE+00 2.645—02
l.57E—05 3,205—02 3.195—02 3.l9E—02 3.195—02 3,4lE—02 0.OOE+00 3,235—02
2.02E—07 2.595-02 2.595—02 2.595—02 2.59E—02 2.595—02 0.OOE+00 2.59E—02

. TOTALS
1.225—05 6.98E—02 6.965—02 6.97E—02 6.96E—02 7.88E—02 0.OOE+00 7.OOE—02
1.275—05 5.245—02 5.22E—02 5.23E—02 5.22E—02 5.86E—02 0.OOE+00 5.26E—02
l.58E—05 5.845—02 5.835—02 5.83E—02 5.825—02 6.05E-02 0.005+00 5.86E—02
2.02E—07 2.59E—02 2.59E-02 2.59E—02 2.59E—02 2.59E—02 0.005+00 2.59E—02

=== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

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)
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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 OD:OD
Period End Date Ol/Ol/2D16 00:00
Period Duration (mins): 5.256E+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
H—3 0.OOE+00 6.96E—02 6.96E—02 6.96E—D2 6.96E—02 6,96E—02 0.OOE+00 6.96E—02
CR-5l 0.OOE+00 0.OOE+00 4.07E—O8 l.5DE-D8 9.04E-08 l.7IB—05 0.DOE+00 6.82E-08
t4N—54 0.ODE+DD 4.SOE—06 D.DDE+OD l.43E—06 0.DOE+OD l.47E—D5 0.OOE+00 9,16E—07
FE—59 l.3DE—06 3.05E—06 0.ODE+00 0.OOE+00 8,52E—07 l.02E-05 0.OOE+D0 l.l7E—06
CO-58 0.DOE+00 6.90E—05 0.DOE+O0 0.OOE+00 0.DOE+00 l.40E-03 0.OOE+00 l.55E-04
CO—6D 0.OOE+00 7.83E—05 0.DDE+O0 0.ODE±00 0.OOE+00 l.47E-03 0.DOE+00 l.73E—04
ZR—95 3.95E—10 l.27E—1O 0.OOE+00 l.99E-l0 0,00E+00 4.OIE—07 0.OOE+00 8,57E—ll
NB—95 l.77E—06 9.84E—D7 0.OOE+00 9,73E—07 0.OOE+00 5.97E—03 0.DDE+D0 5.29E—07
SB-l24 6.77E—0B l.28E—09 l,65E—l0 0.DOE+00 5.28E—08 l.93E—06 0.OOE+00 2.69E—08
55—125 l.l5E—07 l.28E—09 l.l7E—l0 0.OOE+00 8.85E—08 l.26E—06 0.OOE±00 2,73E—08
TE—132 8.SSE—D6 5.75E—06 6.35E—06 5.53E—05 0.OOE+00 2.72E—04 0.OOE+00 5.39E—06
1—132 4.05E—0S l,OBE—07 3,79E—06 l.72E—07 0.DOE+00 2.03E—08 0.OOE+00 3.79E—08
1—133 2.80E—0S 4.$8E—08 7,l7E—06 8.SIE—08 0.OOE+00 4.38E—08 0.OOE+00 l.49E—08

TEEN
H—3 D.OOE+00 5.22E—02 5.22E—O2 5.22E—D2 S.22E—02 5,22E—02 0.OOE+00 5.22E—02
CR—51 0,00E+00 D.OOE+00 3.90E—08 l.54E—0S l.OOE—07 l.18E—0S D.ODE+OD 7.02E-08
MN—54 D.OOE+00 4.72E—06 0.OOE+00 l.4lE-06 0.OOE+00 9.69E—06 0.OOE+00 9,37E—07
FE—59 I.34E—06 3.l2E—06 D,00E+00 0.OOE+00 9.83E—07 7.38E-06 D.OOE±00 l.20E—06
CO—58 0.OOE÷00 6.86E—05 0.OOE±00 D.OOE+00 0.OOE+00 9.45E—04 0.OOE+00 l.58E—04
CO—60 D.OOE+00 7.83E—05 0.OOE+00 D.OOE+00 D.ODE+00 l.D2E—03 0.OOE+00 l.76E—04
ZR—PS 4.04E—lO l.28E—lD 0.OOE+O0 l.87E—l0 0.OOE+00 2.94E—07 D.DDE+00 8.77E—ll
NB—95 l.78E—06 9.88E—07 0.OOE+00 9.58E—D7 DOOE±00 4.23E—03 0.OOE+00 5.44E—07
SB—124 6.98E—08 l.29E—09 3.83E—07 0.OOE+00 6.lOE—0S l,41E—06 0.OOE+D0 9.33E—09
SB—l25 l.1SE—07 l.30E—09 l.13E—l0 0.OOE+OD l.04E—07 9.23E—07 0.DOE+00 2.77E—08
TE—132 9.37E—06 5.93E—06 6.26E—06 5.69E—D5 0.OOE+00 l.88E—04 0.OOE+00 5.59E—06
1—132 4.23E—08 l.IIE—07 3.73E—06 l.74E—07 0.OOE+00 4,82E—08 0.OOE+00 3.97E—0B
1—133 3.02E—0S 5.12E—D8 7.ISE—D6 8,98E—0B 0.OOE+OD 3.87E—08 0.OOE+00 l.56E—0S

CHILD
H—S 0.OOE+00 5.82E—02 5.82E—02 5.82E—D2 5.82E—02 5.82E—02 0.OOE+OD 5.82E—D2
CR—5l 0.OOE±00 0.OOE+00 4.l7E—D8 l.14E—0S 7.6lE—0S 3.98E—06 0.OOE+D0 7.SOE—DB
L1N—54 0.OOE+00 3.70E—D6 0.OOE+00 l.04E—06 0.DOE+D0 3.lOE—06 0.OOE±00 9.85E-07
FE—59 I .63E—06 2.63E—D6 0.DOE+00 0.OOE+00 7,63E—07 2.74E—06 D.OOE+00 l,31E—06
CO—58 0.OOE+DD 5.52E—05 0.OOE+OD 0.OOE+00 D.OOE+00 3.22E—04 0.OOE+00 l.69E—04
CO—60 0.OOE+00 6.4lE—05 0.OOE+D0 0.OOE+D0 0.OOE+00 3.55E—04 0.OOE+00 l.89E-04
ZR—95 5.48E—lO l.20E—l0 0.OOE±00 l.72E-l0 0.OOE±00 l.26E—07 0.ODE+00 l.07E—1D
NB—95 2.IOE—06 S.l9E—07 0.OOE+00 7.69E—07 0.OOE+00 l.51E—03 0.OOE±00 5.SSE—D7
SB—l24 l.l4E—07 l.47E—09 2.52E—l0 000E+00 6.32E—0S 7.13E—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 (mrern)
Agegroup Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

SB—l25 l.95E-07 l.50E—09 l.SOE—lO 0.OOE+00 1.085—07 4.65E—07 0.OOE+00 4.07E—0S
TE—132 l.17E—05 5.ISE—0% 7,55E—06 4.8lE—05 0.OOE+00 5.22E—05 0.OOE+00 6.26E—06
1—132 5.37E—08 9.87E—08 4.58E—06 l.51E—07 000E+00 l.16E—07 0.OOE+00 4.54E-0S
1—133 3.94E-08 4.87E—0S 9.OSE—06 8.llE—08 0,00E+00 l.96E-0B 0.OOE+00 l.84E—0S

INFANT
5—3 0.OOE+00 2.59E—02 2.59E—02 2.59E—02 2.59E—02 2.59E—02 0.OOE+00 2.59E—02
CR—51 0.OOE+00 0.OOE+00 l.85E—l0 4.04E—ll 3.60E—lO 8.26E—09 0.OOE+00 2.83E—lO
MN-54 0.OOE+00 8.2lE—09 0.OOE+00 l.82E—09 0.OOE+00 3.02E—09 0.OOE+00 l.86E—09
FE—59 l.44E—08 2.52E—08 0.OOE+00 0.OOE+00 7,44E—09 l.20E—08 0.OOE+00 9.92E—09
00—58 0.OOE+00 l.04E—06 0.OOE+00 0.OOE+00 0.OOE+00 2.59E—06 0.OOE+00 2.60E—06
C0-60 0.OOE+00 l.23E—06 0.OOE+00 0.OOE+00 0.OOE+00 2.93E—06 0.OOE+00 2.9lE—06
ZR—95 l.lSE—l0 2.SIE—ll 0.OOE+00 3.03E—ll 0.00E+00 l.40E—0S 0OOE+00 I.99E—ll
NB—95 6.26E—ll 2.58E—ll 0.OOE+00 LOSE—Il 0.OOE+00 2.ISE—08 D.OOE+00 l.49E—ll
SB—l24 6.04E-08 S.92E—lO l.60E—l0 0.OOE+00 3.78E—08 l.87E—07 0.OOE±00 l.87E—0S
SB—l25 9.l9E—0S S.89E—l0 l.15E—l0 0.OOE±00 5.32E—08 l.23E—07 0.OOE+00 l.89E—0S
TE—l32 2.SSE—0S l.43E—08 2.IOE—08 8.91E—08 0.OOE+00 5.27E—08 0.OOE+00 l,33E—08
1—132 3.39E—09 6.88E—09 3.22E—07 7.68E—09 0.OOE+00 %.57E—09 0.OOE+00 2.4%E—09
1—133 2.53E—09 3.68E—09 6.69E—07 4.33E—09 0.OOE+00 6.23E—lO 0.OOE+00 l.08E—09
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LIQUID RELEASE AND DOSE SUMMARY REPORT
(PERIOD BASIS - BY UNIT)

Release ID : All Liquid Releases
Period Start Date 01/01/2015 00:00
Period End Date : 01/01/2016 00:00
Period Duration (mins) : 5.256E+05
Unit : 2
Receptor . Liquid Receptor

=== MAXIMUM DOSE FOR PERIOD

Major Contributors
Nuclide Percentage

SB—125 l.6OE—03
SB-124 2.45E—03
H—3 8.84E±0l
CR-5]. 2.18E—02
MN—54 l.87E—02
FE—59 l.29E—02
CO—50 1.77E+00
CO—EQ l.87E+00
ZR—95 5.09E—04
NB—95 7.58E+00
TE—132 3.45E-Ol
1—132 2.58E—05
1—133 5.56E—O5

T.Spec Tot Body

Critical Pathway Fresh Water Fish - Sport (FFSP)
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

Limit
Type

Adniin

Organ
Type

Any Organ

Age
Group

ADULT

Organ

GILLI

Dose
(mrem)

7.88E—02

Limit
Period

31-day
Quarter
Annual

ADULT TBODY 7.OOE-02 31-day
Quarter
Annual

Admin Tot Body

T.Spec Any Organ ADULT GILLI 7.88E-02 31-day
Quarter
Annual

Critical Pathway : Fresh Water Fish - Sport (FFSP)
0.0 % or greater to total

Limit
(mrem)

1,50E—01
3.75E+0O
7 , 50E+OO

4.50E—02
1.13E+00
2.25E+00

2.OOE-01
5. OOE+OO
1.OOE+01

6. OOE—O2
1 . 50E+00
3.OOE+00

Percent
of Limit

5.25E+O1
2 . IOE+00
1.05E+OO

1 . 55E+02
6.22E+00
3, IIE+00

3.94E+O1
I . 58E+O0
7 , 88E—0l

I . 17E+02
4 , 66E+OO
2.33E+OO

ADULT TBODY 7.OOE-02 31-day
Quarter
Annual
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SB—125
SB-124
14-3
CR- 51
MN-S 4
FE- S 9
CD-S8
CO-GO
ZR—95
NB-9S
TE-132
I — I 32
1—133

i.9OE—OS
3 . 84E—OS
9?9SE+O1
974E—OS
1.31E—03
I . 67E—03
2 . 21E—O1
2 . 47E—O1
1.22E—07
7.S6E—04
7fllE—O3
S.41E—OS
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 (mins) : S.256E+0S

Major Contributors : 0.0 % or greater to total
Nuclide Percentage
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ANAlYSIS NO. BYR16-012 REVISION 0 PAGE 144U of 158U
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RETDAS v36.4 <BYR> VSSI

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 DO:OO
Period End Date : 01/01/2018 DO:OO
Period Duration (mm) : 5.256E+O5
Coefficient Type : Historical
Unit . I

=== RELEASE DATA =======—===——=============================================

Total Release Duration (minutes) 5.256E+05
Total Release Volume (cf) 7.726E±lO
Average Release Flowrate (cfm) I.47DE+05

Average Period Flowrate (cfm) l.47DE+05

=== NUCL I DE DATA =======================================—====—==——=======——=====

Average EC
Nuclide uCi uCi/cc Ratio EC

AR—41 2.49E+07 I.I4E-DS l.14E+OO I,00E—OB
KR-85M 4.99E±06 2.28E—D9 2,28E—02 I.OOE—07
KR—85 7.OOE±08 3.20E—07 4.57E—OI 7.OOE—07
KR—87 I.DOE+D6 4.57E—ID 2.28E—02 2.OOE—08
KR—SB 7.99E+06 3.65E—09 4.06E—OI 9.OOE—D9
XE—I3IM 3.89E+07 I.78E-DS S.90E—03 2.DOE—06
XE—133M l.50E+07 6.8%E—09 l.14E-02 6,00E—D7
XE—133 2.OOE+09 9.l3E—07 l.83E+OO 5.OOE—D7
XE—135 l,SOE+07 6.85E—D9 9,79E—02 7.OOE—O8
XE—138 l.OOE±06 4,57E—lO 2,28E—02 2.ODE—O8

F&AG 2.S1E+D9 I.28E—06 4.D%E+DO

1—131 5,1OE+04 2.33E—ll l.16E—OI 2.OOE—lO
1—133 7.OOE+04 3.20E-Il 3.20E—02 l.DOE—D9

Iodine l.21E+05 5.53E—Il l,48E—Ol

C—14 7.99E±06 3.65E—D9 I.22E+OO 3.OOE—09

Other 7.99E+06 3.65E—09 I.22E+OO

H—S I.ODE+O9 4.57E—D7 4.57E+OD l,00E—07

H—3 I.OOE+09 4.57E—07 4.57E+OD

MN-54 4,70E+03 2.l5E-I2 2.I5E—03 l.ODE—09
FE—59 l.60E+03 7.3IE—13 l.46E—03 5.ODE—IO
CO-58 l.60E+04 7.31E—12 7.31E—03 LODE—DY
CO-6D 7.29E+D3 3.33E-l2 6.66E—D2 5.DDE—lI
SR-BY 3.39E+D2 I.55E-l3 7.75E-D4 2.DDE—ID
SR—9D 6.l9E+Dl 2.83E-14 4.72E—D3 6.DDE—12

Date/Time: D8/II/2016 D8:44 retdaslD: Retdas Page - I
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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 : 1

Total 381E+O9 1.74E—06 1OlE+O1

Verified By: Date:

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 . 256E+05
Historical

=== NUCLI DE DATA
Average BC

Nuclide uCi uCi/cc Ratio

CS—13% t7OE+03 2.15E—12 LO7E—02
CS—137 7.79E+03 3.56E—12 L78E—02

P>=8 425E+04 1.94E—11 1.12E—Ol

EC

2.OOE—10
2 . OOE—10

Date/Time: 08/11/2016 08:44 retdaslD: Retdas Page — 2



ANAlYSIS NO. BYR16-012
ANALYSIS NO. BYRI6-012

RETDAS v3.6.4 <BYR>

REVISION 0
REVISION 0

PAGE 146U of 158U
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vSsI

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) : 5.256E+05
Coefficient Type : Historical
Unit : I

T.Spec Any Organ

Receptor
Distance (meters)
Compass Point
Critical Pathway
Maj or Contributors
Nuclide Percentage

H—3 3.71E—0l
C—IA I,19E+OD
MN—54 I.I7E—02
FE—59 7.835—04
CO—SB l,09E—02
CO—60 2.B1E-OI
SR—89 l.32E—08
SR—DO 0.005+00
1—131 9.665+01
1—133 1.265+00
CS—134 5.86E—02
CS—I37 2.46E—OI

5 Grs/Cow/MiIk (CMILK)
0.0 % or greater to total

=== MAXIMUM I&P DOSE FOR PERIOD ========—========—-=======.

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

Admin Any Organ INFANT THYROID 6,64E+00 31-day

‘

Quarter
Annual

INFANT THYROID 6.645+00 31-day
Quarter
Annual

Composite Crit. Receptor - IP

Limit
(mr em)

2,255—01
5.635+00
I , 135+01

3.005—01
7.50E+00
1.50E+01

Percent
of Limit

2 . 9 55+03
I . 18E+02
5.905+01

2.21E+03
8 . 8 55+01
4 , 4 35+01

5
0.0
0.0

Date/Time: 08/11/2016 08:44 retdaslo: Retdas Page - 3
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REVISION 0
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PAGE5Pof8P
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

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5.256E+05
Historical

=== PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)

Unit : I

4.06E—O2 4.06E—02
2.20E—O3 l.OBE—02
l.l7E—Ol 5.42E—02
3.93E—02 I.25E—02
5.36E—02 3.4lE—02
4.06E—02 4.06E—02
3.14E—03 l.llE—02
l.86E—Ol 7.74E—02
3.3lE—02 9.SIE—03
9.82E—02 5.76E—02
4.06E—02 4.06E—02
4.32E—03 l.OlE—02
4,46E—Ol l.50E—Ol
6.23E—02 l.63E—02
2.4OEOl l.OSE—Ol
4.06E—02 4,06E—02
3.16E—03 6.02E—03
4.55E—0l 2.12E—0l

4.06E—O2
2 . 14E—02
2.73E—Ol
4.OSE—02
S.66E—Ol
4 .06E—02
2 ,44E—02
2.49E—Ol
3.OlE—02
l.37E+0O
4 .06E—02
2,55E—02
4 .OSE—Ol
4 .74E02
2.72E+0O
4.06E—02
2.02E—02
6.58E+OO

4 , 06E—02
I . 07E—02
4 , 48&-02
I . IOE—02
2.46E—02
4 . 06E-02
I . l0E-O2
6,26E—02
8 . 63EO3
4 , llE-02
4 . 06E—02
I . OOE—02
l.%6E—Ol
I . 48E—02
7 . 94EO2
4 . 06E—02
5.94E-03
I . 46E—Ol

4 . 06E—O2
I . 16E—02
4 , 03E—02
l.05E—02
l.63E—02
4 . 06E—02
l.23E—0%
5.70E—02
8,20E—03
2.71E—02
4.06E—02
I . llE—02
I . l7E—Ol
I . 42E-02
5.59E02
4 , 06E—02
6. 62E—03
l.08E—Ol

4.O6E-O2
l.07E—02
4 .41E—O2
I .26E—02
l.60E—02
4.06E—02
I . IOE—02
5.95E—O2
9.27E—O3
2.53E-02
4.06E—02
9.92E—03
I . IGE—0l
I .46E—02
5.l7E—02
4 , 06E—02
5.86E—03
9.92EO2

0.OOE+O0
0.OOE+O0
0.OOE+00
0.OOE+O0
0.OOE+00
0.OOE+O0
0.OOE+OO
0.OOE+OO
0.OOE+OO
0.OOE+OO
0.OOE+OO
0.OOE+OO
0.OOE+OO
0 . OOE+O0
0.OOE+OO
0.OOE+00
0.OOE+00
0.OOE±O0

4 . 06E—02
l.07E—02
5.02E—02
I.20E—02
2.83E02
4.06E02
l.IOE—02
6. 41E—02
S. 86E—03
3.77E—02
4 . 06E—02
9. 95E—03
l.21E—0l
l.47E—02
6. 37E—02
4 , 06E—02
5. SPE—03
l.l5E—Ol

Age/Path Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

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

TOTALS
ADULT 2.52E—Ol l,52E—Ol l.24E+O0
TEEN 3.62E—Ol l.96E—Ol l.7lE+O0
CHILD 7.93E—Ol 3.25E—0l 3.24E+00
INFANT 4.98E—Ol 2.59E—Ol 6.64E±O0

=== AGE GROUP / PATHWAY DESCRIPTIONS ========—=====--

Abbreviation Age Group Pathway

AGPD ADULT Ground Plane Deposition (GPD)
AINHL ADULT Inhalation (INHL)
AVEG ADULT Vegetation (VEG)
ACMEAT ADULT Grs/Cow/Meat (CHEAT)
ACMILK ADULT Grs/Cow/Milk (CMILK)
TGPD TEEN Ground Plane Deposition (GPD)
TINHL TEEN Inhalation (INHL)
TVEG TEEN Vegetation (VEG)
TCMEAT TEEN Grs/Cow/Meat (CMEAT)
TCMILK TEEN Grs/Cow/Milk (CHILE)
CGPD CHILD Ground Plane Deposition (GPD)
CINHL CHILD Inhalation (INHL)

I . 32E—0l
I . 64E—Ol
2,70E—Ol
I . 92E—Ol

I . l9E—Ol
1 . 45E—0I
2.38E—Ol
l.55E—Ol

l.24E—Ol
l.46E—Ol
2 . 33E—Ol
I .46E—Ol

0.OOE+00
0.OOE+00
0. OOE+00
0.OOE+00

I . 42E—Ol
l.62E—Ol
2.%OE—01
I . 6lE—Ol
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vss I

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

Release ID
Period Start Date. . ..:

Period End Date,
Period Duration (ruin)
Coefficient Type

I All Gas Release Types
01/01/2017 00:00

: 01/01/2018 00:00
: %.256E+05
: Historical

Unit : I

=== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

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

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5.256E+05
Hi storical

== MAXIMUM NC DOSE FOR PERIOD
Limit
Type Dose Type

Admin Gamma

Receptor
Distance (meters)
Compass Point
Maj or Contributors
Nuclide Percentage

AR—41 2,05E+0l
KR-85M 5.42E—0l
KR—85 l,06E+00
KR—87 %.45E0l
KR—SB l.07E+0l
XE—131M 5.37E—0l
XE—133M 4.33E—0l
XE—I33 6.23E+0l
XE—135 2.54E+00
XE—138 8.14E—0l

T.Spec Beta

Admin Beta

T.Spec Gamma

4
0.0
0.0
0.0

Dose Limit Limit Percent
(mrad) Period (mrad) of Limit

6,57E—02 31—day l.%OE—0l 4.38E+0l
Quarter 3.75E+00 l.75E+00
Annual 7.50E+00 8.75E-0l

5.27E—02 31—day 3.OOE—0l l.76E+0l
Quarter 7.50E+00 7,02E-0l
Annual l.50E+0l 3.51E—Ol

6.57E—02 31—day 2.OOE—01 3.28E+Ol
Quarter 5.OOE+00 1.31E+00
Annual l.OOE+0l 6.57E-0l

4.OOE—Ol l.32E+0l
l,00E+Ol 5.27E—Ol
2.OOE+01 2,63E—0l

Composite Crit. Receptor - MG

% or greater to total

5.27E—02 31—day
Quarter
Annual

Crit. Receptor - MGReceptor : 4 Composite
Distance (meters) : 0.0
Compass Point : 0.0

Date/Time: 08/11/2016 08:44 retdaslD: Retdas Page - 6
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RETDAS v36.4 <BYR> VSSI

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

: I All Gas Release Types
: 01/01/2017 00:00
: 01/01/2018 00:00
: 5.256E+05
: Historical

Major Contributors : 0O % or greater to total
Nuclide Percentage

AR—41 22lE-F00
KR-85M 2.66E—Ol
KR—85 3.69E+Ol
KR—87 2.79E-0l
KR—88 6.33E—0l
XE—131M l.l7E+00
XE—133M 6.OOE—0l
XE—133 5.68E+0l
XE-J35 9.98E0l
XE—138 l.29E—0l

Release ID
Period Start Date. ...

Period End Date
Period Duration (mm)
Coefficient Type
Unit .

Date/Time: 00/11/2016 08:44 retdaslD: Retdas Page - 7
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ANAlYSIS NO. BYRI6-012 REVISION 0 PAGE 152U of 158U
ANALYSIS NO. BYR16O12 REVISION 0 PAGE 2Q of 8Q

RETDAS v3.6.4 <5Th> VSSI

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) : 5.256E+05
Coefficient Type : Historical
Unit . 2

=== RELEAS E DATA =====================——==—========t_

Total Release Duration (minutes) 5.256E+05
Total Release Volume (ci) 7.726E+lO
Average Release Flowrate (cfm) 1.470E+05

Average Period Flowrate (cfm) I,470E+05

=== NUCLI DE DATA ================================—=============•==—==========

Average EC
Nuclide uCi uCi/cc Ratio EC

AR—4l 2.49E+07 l.14E-08 1.14E±00 l.00E’08
KR—85M 4.99E+06 2.28E—09 2.28E—02 l.OOE—07
KR—85 700E+08 3,20E—07 4,57E—Ol 7,00E—07
KR—87 l.OOE+06 4.57E—lO 2.28E—02 2.OOE—08
KR—88 7,99E+06 3.65E—09 4.06E—01 9.00E-09
XE—l3lM 3.89E+07 l.78E—08 8.90E—03 2.OOE—06
XE-433M l,%OE+07 6.85E-09 l.14E—02 6.005-07
XE—133 2,00E+09 9.l3E—07 l.83E+00 5.OOE—07
XE—135 1.505+07 6.85E—09 9.79E—02 7.OOE—08
XE—l38 l.OOE+06 %.57E—lO 2,28E—02 2,00E—08

F&AG 2,815+09 1.285—06 4.02E+00

1-131 5.lOE±04 2,33E—ll l.16E—Ol 2.OOE—lO
1—133 7.005+04 3.20E—ll 3.20E—02 l.OOE—09

Iodine l.2lE+05 5.53E—ll l.48E—Ol

C—l4 7.99E+06 3.65E—09 l,22E+00 3.OOE—09

Other 7.99E+06 3,65E—09 l.22E+00

H—3 1.005+09 457E—07 4.57E+00 l.OOE-07

H—3 l.OOE+09 4.57E—07 4.57E+00

MN—54 4.70E+03 2.l5E—l2 2.l5E—03 l,00E—09
FE—59 l.60E+03 7,315—13 1.46E—03 5,005—10
CO—SB l.60E±04 7.3lE—l2 7.3lE—03 1.OOE—09
CO—60 7.295+03 3.33E—l2 6.66E—02 S.OOE—ll
SR—89 3.39E+02 1.SSE—13 7.75E-04 2.OOE—10
SR—90 6,19E+01 2.B3E—l4 4.72E-03 6.OOE—l2
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vSS I

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

Release ID
Period Start Date
Period End Date
Period Duration (rain):
Coefficient Type
Unit

=== NUCLI DE DATA

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 . 256E+05
Historical

2

Total 3.8lE+09 l.74E—06 l.OlE+Ol

Verified By: Date:

Average EC
Nuclide uCi uCi/cc Ratio

CS—l34 4,70E+03 2.ISE—l2 l,07E—02
CS—l37 7,79E±03 3.%6E—l2 l.78E-02

P>=8 4.25E+04 l,94E-ll l.l2E—Ol

EC

2 . OOE—lO
%,00E-l0
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vSSI

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) : 5.256E+05
Coefficient Type : Historical
Unit : 2

=== MAXIMUM I &P DOSE FOR PERIOD =========—=======——==========

T.Spec Any Organ

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

14—3 3.71E—Ol
C—14 l.l9E+00
MN—54 l,l7E—02
FE—59 7,83E—04
CO—58 l.09E—02
CO—60 2,SIE—Ol
SR—89 l.32E—08
SR—90 0.OOE+00
1—131 9.66E+0l
1-433 l.26E+00
CS—l34 5.86E—02
CS—137 2.46E—Ol

5 Grs/Cow/Milk (CMILK)
0.0 % or greater to total

Limit Organ Age Dose Limit Limit Percent
Type Type Group Organ (mrem) Period (mrem) of Limit

Admin Any Organ INFANT THYROID 6.64E+00 31-day 2.25E-Ol 2.95E+03
Quarter 5.63E+0O l.ISE+02
Annual 1.13E+0l 5.90E±0l

INFANT THYROID 6,64E+00 31-day 3,00E-01 2.21E+03
Quarter 7.50E+00 S,85E+0l
Annual 1.50E+01 4.43E+Ol

5
0.0
0.0

Composite Crit, Receptor - IP
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vSS I

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

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5 , 256E+05
Historical

Unit : 2

=== PERIOD ORGAN DOSE BY AGE GROUP AND PATHWAY (mrem)

AGPD
AINHL
AVEG
ACMEAT
ACMILK
TGPD
TINEL
TVEG
TCMEAT
TCMILK
CGPD
CINHL

Liver Thyroid Kidney Lung GI—Lli Skin

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

TBAge/Path Bone

AGPD 4.06E—02 4.06E—02 4,06E—02 4.06E—02 4.06E—02 4.06E—02 0.OOE+00 %,06E—02
AINHL 2.20E—03 l.08E—02 2.l4E02 l.07E—02 l.16E—02 l.07E—02 0.OOE+00 l.07E—02
AVEG l.17E—0l 5.42E—02 2.73E—0l 4.48E—02 4.03E—02 4.41E—02 0.OOE+00 5.02E—02
ACMEAT 3.93E—02 l.25E—02 4,08E—02 l.IOE—02 l.05E—02 l,26E—02 0.OOE+00 l.20E—02
ACMILK 5.36E—02 3.41E—02 8.66E-0l 2.46E—02 l,63E—02 l.60E—02 0.OOE+00 2.83E—02
TGPD 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—O2 0.OOE+00 4.06E—02
TINHL 3.14E—03 l.IIE—02 2.44E02 I.IOE—02 l.23E—02 l.IOE—02 0.OOE+00 l.IOE—02
TVEG l.86E—0l 7.74E—02 2.49E—OI 6.26E-02 5,70E—02 5.95E—02 0.OOE+00 6.41E—02
TCMEAT 3.3lE-02 9.81E—03 3.O1E—02 8.63E—03 S.20E—03 9.27E-03 0.OOE+00 8.86E—03
TCMILK 9.82E—02 5.76E—02 l.37E+00 4.I1E—02 2.7lE—02 2,53E—02 0.OOE+00 3.77E—02
CGPD 4.O6E02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 4.06E—02 0.OOE+00 4.06E—02
CINHL 4.32E—03 l.OIE—02 2.55E—02 l.OOE—02 l.I1E—02 9.92E—03 0.OOE+D0 9.95E—03
CVEG 4.46E—0l l.50E—01 4.OSE—0l l.26E—0l l.17E—0l l.16E—0l 0.OOE+00 l.21E—0l
CCMEAT 6,23E—02 l,63E—02 4.74E—02 l.48E—02 l.42E—02 l.46E—02 0.OOE+00 l.47E—02
CCMILK 2.40E-0l l.08E—0l 2.72E+00 7.94E02 5.59E—02 5.17E—02 0.OOE+00 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 4.06E—02
IINHL 3.16E—03 6.02E—03 2.02E—02 5.94E—03 6.62E—03 5.86E—03 0.OOE±00 5.89E—03
ICMILK 4.55E—Ol 2,12E—0l 6.%8E+00 l.46E—0l l.08E—0l 9.92E—02 0OOE+00 l.15E—0l

TOTALS
ADULT 2.52E—0l l.52E—0l l.24E+00 l.32E—0l l.19E—0l l.24E—0l 0.OOE+00 l.42E—0l
TEEN 3.62E—0l l.96E—0l l.71E+00 l.64E—0l l.45E—0l l.46E—0l 0.OOE+00 l.62E—0l
CHILD 7.93E—0l 3.25E—0l 3.24E+00 2.70E—0l 2.38E—0l 2.33E—0l 0.OOE+00 2.50E—0l
INFANT 4.PSE—0l 2.59E—0l 6.64E+00 l.92E—0l l.55E—0l l.46E—0l 0.OOE+00 l.61E—Ol

==t AGE GROU P jI PATHWAY DESCRI PT I ONS
Abbreviation Age Group Pathway

Ground Plane Deposition (GPD)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CHEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)
Vegetation (VEG)
Grs/Cow/Meat (CHEAT)
Grs/Cow/Milk (CHILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)

Date/Time: 08/11/2016 08:42 retdaslD: Retdas Page - 4
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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 (mis):
Coefficient Type
Unit

CVEG
COMEAT
CCMILK
IGPD
IINHL
ICMILK

CHILD
CHILD
CHILD
INFANT
INFANT
INFANT

I All Gas Release Types
01/01/2017 00:00
01/01/2018 00:00
5.256E±05
Historical

2

== AGE GROUP / PATHWAY DESCRIPTIONS
Abbreviation Age Group Pathway

Vegetation (VEG)
Grs/Cow/Meat (CMEAT)
Grs/Cow/Milk (CMILK)
Ground Plane Deposition (GPD)
Inhalation (INHL)
Grs/Cow/Milk (CMILK)

Date/Time: 08/11/2016 08:42 retdaslD: Retdas Page 5
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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 (rain): 5.256E+05
Coefficient Type : Historical
Unit : 2

T.Spec Beta

Receptor
Distance (meters) : 0.0
Compass Point : 0.0

PAGE 157U of 158U
PAGE 7Q of SQ

vSS I

=== MAX I MUM MG DOS E FOR PERI OD
Limit Dose Limit Limit Percent
Type Dose Type (mrad) Period (mrad) of Limit

Admin Gamma 6.57E-02 31-day 1.50E-0l 4.38E+01
Quarter 3,75E+00 l.75E+0O
Annual 7.50E+O0 8,75E-01

Admin Beta 5,27E-02 31-day 3.OOE-Ol l.76E+01
Quarter 7.50E+00 7.02E-01
Annual l,50E+Ol 3.51E-Ol

T.Spec Gamma 6.57E—02 31—day 2,00E-OI 3.28E+Ol
Quarter 5.OOE+00 1.31E±0O
Annual l.OOE+Ol 6.57E—01

Receptor : 4 Composite Crit. Receptor - MG
Distance (meters) . 0.0
Compass Point : 0.0
Major Contributors : 0.0 % or greater to total
Nuclide Percentage

AR—41 2.05E+Ol
KR—85M 5.42E-Ol
KR—85 l.06E+00
KR—87 5.45E—Ol
KR—SB l.07E+Ol
XE—l3lM 5.37E—Ol
XE—l33M 433E—0l
XE—133 6.23E+Ol
XE—135 2.54E±00
XE—138 8.14E—Ol

5.27E—02 31—day 4.OOE—Ol l.32E±Ol
Quarter l,00E±Ol 5,27E—Ol
Annual 2.OOE±Ol 2.63E—Ol

4 Composite Crit, Receptor - NG
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RETDAS v3.6.4 <BYR> VSSI

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

Release ID I All Gas Release Types
Period Start Date. . . . : Dl/Dl/20I7 00:00
Period End Date 01/01/2018 00:00
Period Duration (mm) : 5.256E+05
Coefficient Type Historical
Unit : 2

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

AR—4l 2.2lE+00
KR-85M 2,66E—Ol
KR—OS 3.69E+Ol
KR-87 2.79E-0l
KR—88 6.33E—Ol
XE-l3lM l.l7E+00
XE—l33M 6.00E-0I
XE—l33 5.68E+01
XE—l35 9.OSE—0I
XE—138 l.29E—0I
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FORM PI-EXLN003-3
Revision 0

CERTIFICATION OF CALCULATION NUMBER(s): BYRI6-012, Rev. 0

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.

Ceed by: ••: f /1 t ‘

Expires: _i I 13012017

Seal Below

Sargent & Lundy LLC Illinois Department of Professional Regulation Registration Number is: 184-000106


