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PROCEDURE REVISION SUMMARY

ODCM INTRODUCTION

The revisions described below are clarification adding detail and editorial in nature
and do not change any limits or analyses. Thus, Revision 1 of ODCM-QA-001
maintains the level of radioactive effluent control required pursuant to
10CFR20.1302, 40CFR190, 10CFR50.36a and Appendix | to 10CFRS50 and does
not impact the accuracy or reliability of effluent, dose, or setpoint calculations. -

In addition, these changes (1) do not alter the conduct of the radiological
environmental monitoring program, (2) do not change the radioactive effluent
controls and radiological environmental monitoring activities, and (3) do not change-
the information to be included in the Annual Radiological Enwronmental Operating
and Radioactive Effluent Release Reports.

1. Removal of gray shading from ITS implementation (NIMS 381803).

2. Added responsibilities for Supervisor — Environmental Serviceé (Section 4.9)
(NIMS 381805).

3. Revised Attachment A as to content details for AEEWD Report (NIMS 381805). _
4. Added Attachment B to include content for AREOR (NIKIS 381805).

5.- Deleted Reference 3.4, NDAP-QA-O;ISZ as it no longer exists..

6. Updated positidn tittes and minor word changes in Section 4.0.

7. Sections 2.1 and 2.4 mipor wording changes.

8. Reference change for Section 5.1.
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1.0 PURPOSE

The purpose of this procedure is to describe the overall pu'rpoée and organization of the

SS

ES Offsite Dose Calculation Manual (ODCM).

POLICY/DISCUSSION

The purpose of the ODCM is to provide the pérameters and methodology to be used in

cal

culating offsite doses and effluent monitoring setpoints for the Susquehanna Steam

Electric Station, Units 1 and 2. The ODCM contains the requirements of the

Ra
Ra
Re

diological Effluent Control Program (RECP) as described in Section 2.2 and the
diological Environmental Monitoring Program (REMP) as defined in TR 3.11.4.
medial actions to be taken when program limits (TROs) are exceeded are specified in

the Technical Reqmrements Manual (TRM). The ODCM includes methods for
determining maximum individual, whole body, and organ doses due to waterborme and -
airbome effluents to ensure compliance with the dose limitations in the Technical

Re

quirements (TR). Methods are also included for performing dose calculations to

ensure compliance with the waterbome and airbomne treatment system operability
sections of the Technical Requirements. This manual includes the required inputs for
inclusion in the Annual Effluent and Waste Disposal Report and the Annual Radlologlwl
Environmental Operating Report.

2.1

Derived Release Concentrations and Dose Rgtes'.

The ODCM uses 10 times the concentrations of Appendix B, Table 2, Column 2
of 10CFR20.1001-20.2402 as concentration limits for liquid releases and the
instantaneous release rates which are no longer referenced in 10CFR20 but

- come directly from TR 3.11.2 for gaseous releases as confirmed in the 6/93 NRC
response to NUMARC.

2.2  Radioactive Effluent Control Program (RECP)

The Radioactive Effluent Control Program (RECP) is a comprehensive program

--—-.as detailed-in TS 5.5.4-which-provides control-of -radioactive effluent for
maintaining the dose to members of the public from radioactive effluent as low -
as reasonably achievable. The RECP is defined in TR's 3.6.1, 3.11.1, 3.11.2,
and 3.11.3.

2.3  Annual Effluent and Waste Disposal Report

The radioactive effluent release report is titled, “Annual Effluent and Waste
~Disposal Report.” A

_ It covers the operation of the station during the previous year and-must be
submitted prior to May 1 of each year in accordance with TS 5.6.3. The report is
prepared in accordance with Procedure ST-0939-002 and the required topics for
the report are provided in Attachment A.
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24  Annual Radiological Environmental Operating Report

" This report, submitted prior to May 15 of each year, contains the summaries,
interpretations and analyses of the results of the Radiological Environmental
Monitoring Program for the previous year as spelled out in ODCM-QA-008 and
the required topics for the report are provided in Attachment B. '

2.5 Special Reports

These reports are required to be submitted to the NRC when the limits of
TR's 3.11.1.2, 3.11.1.3, 3.11.2.2, 3.11.2.3, 3.11.24, 3.11.25, 3.11.3, and
3.11.4.1 (Condition B, C, or D) are exceeded. Special reports shall be submitted
within 30 days and shall address the actions required in the TRM.

REFERENCES

3.1 TS 5.5.1, Offsite Dose Calculation Manual (ODCM)

3.2 TS5.5.4, Radioactive Effluent Control Program -

33 TR21.1,0DCM |

34 TR 2.1.4, Radioactive Effluent Controls

3.5 TR 3.6.1, Containment Venting or Purging'

3.6 TR3.11, Radioactive Effluents '

3.7  ST-099-002, Radioactive Effluent Release Report

3.8 10CFR20 Appendix B, Annual Limits on Intake and Derived Air Concentrations
of Radionuclides for Occupational Exposure; Effluent Concentrations;
Concentrations for Release to Sewerage

3.9 . NDAP-QA-0646, Solid Radioactive Process Control Program

3.10 Letter from T. Murley, Director, Office of Nuclear Reactor Regulations, to
T. Tipton, Vice President and Director of Operations, NUMARC, 6/93

3.11 NDAP-QA-1180, Radiological Effluent Monitoring and Control

3.12 -NDAP-00-1203, Process fbr Major Project Identification, Scoping and Long-
Range Planning .
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4.1

4.2

4.3

4.4

4.5

4.6

RESPONSIBILITIES
Vice President — Nuclear Operations .

4.1.1 Ensures that the ODCM is used in performance of the surveiliance
requirements and for compliance with the TROs stated in the TRM

relative to radioactive effluent.
4.12 Approves revisions to the ODCM.
General Manager - Nuclear Engineering °

4.2.1 Provides modification engineering and support in accordance with
NDAP-00-1203 for equipment and systems involved with the conduct of
the efﬂuept and environmental monitoring programs at SSES.

General h}langger - Nuclear Assurance

4.3.1 Periodically assesses the SSES effluent, environmental and
meteorological programs for compliance with the requirements of the

TRM and the ODCM.
Chemistry Supervisor - SSES

4.4.1 Ensures the adequacy and comectness of methodologles described in
the ODCNL

"4.4.2 s responsible for reviewing revisions to the ODCM. - _

4.43 Approves both the Annual Effiuent and Waste Disposal and the Annual
Radiologic:al Environmental Operating Reports submitted to the NRC:

4.4.4 Manages the programs for the assessment of the radiological
environmental impact of SSES.'.

Manager — Requlatory Affairs

4.5.1 Submits the requmed radiological effluent and env:ronmental reports to
the NRC.

452 Notifies the appropriate groups of NRC licensing requirements.

Chemistry Suggort' Personnel

4.6.1 Develops methodologies used in performance of effluent dose
calculations and establishment of setpoints.

nr»Qqov

nmr»av

>0

Mm>»>07v



PAGE._fLﬂF_Q_ - " Revision1

5.0

6.0

. Page 7 of 15

A6.2 Performs dose calculations necessary for fulfillment 61‘ SSES Technical
' Requirements Surveillance.

4.6.3 Prepares and submits the Annual Effluent and Waste Disposal Report to
Regulatory Affairs for submittal to the NRC.

4.6.4 Prepares and submits the Annual Radioldgical Environmental Operating
Report to Regulatory Affairs for submittal to the NRC.

4.7 Chemistry Support Supervisor—- SSES

4.7.1 Reviews Annual Effluent and Waste Disposal Report and Annual
Radiological Environmental Operating Report to assure adequacy of
content in awordance with Attachments A and B respectively, ’

4.7.2 Ensures development of appropriate revisions to the ODCM.

DEFINITIONS

51 ECL - Effluent Concentratiori Limit as defined by TRO 3.11.1.1.

52  Site Boundary - Is that line beyond which the land is hot owned, leased or °
otherwise controlled by the licensee. (PPL Drawing C243786, SH1, Rev. 1
“U-18&2 Site Facilities and Boundary Map. ")

5.3  Unrestricted Area - The area at or beyond the site boundary access to which is -
neither limited nor controlled by the licensee for purposes of protection of
individuals from exposure to radiation and radioactive matenals or any area
within the site boundary used for residential quarters or for industrial,
commercial, institutional and/or recreational purposes. -

PROCEDURE

61 Organization

Chemistry Department - SSES shall develop and maintain a set of procedures
as described in the following subsections. "

"6.4.1 ODCM-QA-001 - ODCM Introduction

This procedure describes the overall purpose and organization of the
ODCM :

6.1.2 ODCM-QA-002 - ODCM Fléview and Revision Control

Thxs procedure descnbes the initiation, review and processing of
revisions to the ODCM and establishes responsibility for the ODCM

UDUM-QA-UUT -

MmM>»>07T
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6.1.3

6.1.4

6.1.6

-6.1.7

6.1.8

ODCM-QA-001
Revision 1
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ODCM-QA-003 - Effluent Monitor Setpoints

This procedure describes the policies pertaining to and the methodology
used in establishing effluent monitor setpoints.

ODCM-QA-004 - Airbome Effluent Dose Calculations

This prooedure provides the methodology and parameters used in
calculating air dose resulting from noble gas effluent and maximum
individual, whole body, and organ doses due to airborne effluents to
ensure compliance with the dose hmntatnons in the Technical
Requirements Manual.

ODCM-QA-005 - Waterbormne Effluent Dose Calculations

This procedure provides the methodology and parameters to.be used in
calculating maximum individual, whole body, and organ doses due to

- waterbome effluents to ensure compliance with the dose limitations i |n the

Technical Requirements Manual.
ODCM-QA-006 - Total -Dose Calculations

This procedure provndeé the methodology and parameters to determine
the total dose to a member of the public from the fuel cycle in the wc:mty
of the SSES site. . :

ODCM-QA-007 - Radioacﬁve Waste Treatment Sysie'ms

This procedure defines the operability requirements of the radioactive
waste treatment systems and monitoring instruments. It also includes
reporting requirements where changes are made to systems or when
operability is not maintained in accordance with the TRM.

ODCM-QA-008 - Radiological Environmental Monitoring Program

This procedure provides the methodology and parameters used to
determine doses to the public resulting from inhalation, ingestion, and
direct shine from radiologically contaminated environmental sampling
media based on measured activity concentrations in those media. This

- procedure also describes the Radiological Environmental Monitoring

6.1.9

Program (REMP), which includes the annual land use census survey and
interlaboratory comparison program.

ODCM-QA-009 - Dose Assessment Policy Statements

The purpose of this procedure is to state dose and effluent policy
statements that are not directly associated with any other section of the
ODCM. ‘
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'7.0  RECORDS

Except for ODCM-QA-002, no records are specified by the ODCM. Records are
generated in performance of other procedures that use the information contained in the
ODCM. Control of these records is specified in the controliing procedures.

@

ODCM-QA-001(26)
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CONTENTS OF
ANNUAL EFFLUENT AND WASTE DISPOSAL REPORT
(Note: All data and information is referenced to RG 1.21 unless otherwise noted.)

General

Provide an estimate of total error associated with the measurement of radioactivity
combining errors with sampling and measuring.

Values stated using three significant figures.

Values stated using extermal floating point form using "E' to denote exponent to the
base 10.

The term “not detected” should not be used.

Annual report for pre\-/ious year to be submitted prior to May 1 of each year (TS 5.6.3).

A single submittal may be made for both SSES units (7S.5.6.3).

ODCM shall be submitted to the NRC in the format of a complete legible copy of the entire
ODCM for the period of the report in which any.change in the ODCM was made. Each
change shall be identified by markings in the margin of the affected pages clearly indicating.
the area of the page that was changed, and shall indicate the-date -(I e., month and year) the
change was implemented (TS 5.5.1.C.3).

Liquid Radwaste Effiuent Monitoring Instrumentation inoperability not corrected in a timely
manner (TRM Action 3.11.1.4.F.2).

Radioactive Liquid Process Monitoring Instrumentation (Table 3.11.1.5-1) inoperability not

" corrected in a timely manner (TRM Action 3.11.1.5.C.1).

Explanation for Radioactive Gaseous Effluent Monitoring Instrumentation required actions
and completion times not met (TRM Action 3.11.2.6.K).

Land use census identifies a new location which yields a calculated dose or dose
commitment greater than the values curmrently being calculated (TRM Action 3.11.4.2.A).

Land use census identifies a location(s) that yields a calculated date or dose commitment
(via the same exposure pathway) 20 percent greater than at a location from which samples
are currently being obtained (TRM Action 3.11.4.2.B). _
Identify the cause of the availability of milk or fresh leafy vegetable samples and identify the
new location(s) for obtaining replacements (TRM Action 3.11.4.1.F.2).

Page 10of 5



Attachment A
‘ODCM-QA-001
, Revision 1

. Page 11 of 15

Liquid Effluent

1.

Mixed Fission and Activation Products

Quarterly sums of total curies of radioactive material determined to be released in liquid
effluents (not including tritium, dissolved and entrained gases and alpha-emitting material).
(See Table 2A.)

Average concentrations (1Ci/ml) of mixed fission and activation products (C.1.a above)
released to unrestricted areas, averaged over the quarterly periods covered by the
report. .

Percent of applicable limit of average concentrations released to unrestricted areas -
(C.1.b above). Include the limit used and the bases in the supplemental report
information.

Quarterly sums of total curies for each of the radionuclides determined to be released in
liquid effluents based on analyses performed. Data should be separated by type of
release mode, i.e., continuous or batch.(See Table 2B.)

Tritium

Quarterly sums of total curies of triﬁum determined to be released in liquid effluents.

Average concentrations (HCi/mi) of tritium released in hqwd effluents to unrestricted

-areas; averaged over the quarterly periods covered by the report.

Percent of apphcable limit of average concentrations released to unrestncted areas
(C.2.b above), i.e., percent 3 x 10~ pCi/ml. Include the limit and the bases in the
supplemental report information.

Dissolved and Entrained Gases

Quarterly sums of total curies of gaseous radioactive material determined to be released
in liquid efﬂuents :

Average ooncentratrons (uCi/ml) of dlssolved and entrained gaseous radioactive

material released to unrestricted areas averaged over the quarterly periods covered by
the report

Percent of limit of average concentrations released to unrestricted areas. include the
limit used and the bases in the supplemental report information. -

Quarterly sums of total curies for each of the radionuclides determined to be released
as dissolved and entrained gases in liquid effluents.

Page 2 of 5
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4. Alpha Ra_dioactivm

e Quarterly sums of total curies of gross alpha-emitling material determined to be
released in liquid effluents.

5. Volumes

+ Quarterly sums, in liters, of total measured volume, prior to dilution, of liquid effluent
released.

e Quarterly sums of total determined volume, in hters of dilution water used during the
period of the report.

6. Stream Flow

e Data on the average flow of the stream during périods of efﬂuent release should be
collected and reported in the Supplemental Information section of the report.

Gaseous Effluent

1. Gases
¢ Quarterly sums of total curies of fission and ai:tivatioiﬁ gases released.

e Average release rates (uCi/sec) of ﬁssnon and ac’avatlon gases for the quarterly periods .
covered by the report. .

e Percent of limit for releases of fission and activation gases.
e Quarterly sums of total curies for each of the mdionudides determined to be released
based on analyses of fission and activation gases. The data should be categorized by:
(1) elevated releases, batch and continuous modes, and (2) ground-level releases,
batch and continuous modes.
2. lodines
e Quarterly sums of total curies of iodine-131 and iodine—133 released.
e Average release rate (uCi/sec) of iodine-131 and iodine-133.

e Percent of limit for iodine-131 and iodine-133.

e Quarterly sums of total curies of each of the fsotopes, iodine-131, iodine-133, and
iodine-135 determined to be released.

Page 3 of 5
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Particulates

Quarterly sums of total curies of radioactive material in particulate form with half-lives
greater than eight days determined to be released.

e Average release rate (uCi/sec) of radioactive material in particulate form with half-lives
greater than eight days.

o Percent of limit for radioactive material in particulate form with half-lives greater than
eight days.

-o  Quarterly sums of total curies for each of the radionuclides in particulate form

determined to be released based on analyses performed.
e Quarterly sums of total curie;s of gross alpha radioactivity determined to be rel;eased.
e Quarterly sums of fotal curies of tritium determined to be released in gaseous effluents.
e Average release rate (uCi/sec) of tritium. |

¢ Percent of appropriate limits for tritium.

The Gaseous Effluent Table (RG Table 1.C) should list nuclides even |f the total is reported '
as zero (NIMS 281707).

Detectable airborne radioactivity in the Low Level Radwaste Holding Facility
(FSAR 11.6.11).

Solid Radwaste (SRW)

Total curie quantity and radionuclide composition for solld waste shipped for burial or
disposal.

. Total SRW volume in cubic meters.

Total SRW radioactivity in curies for the categories of waste specified (a) spent resins, filter
sludges, evaporator bottoms, etc., (b) dry compressible waste, contaminated equipment,
etc., (c) imadiated components, control rods, etc., (d) other (describe) as applicable. [Note:
Our reporting typically breaks these categories into more detail.]

Estimate-of the major nuclide composition in each category of SRW.

Page 4 of §
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C e The disposition of SRW shipments (number of shipments, mode of transport and
destination). [Note: This involves shipments that lead to biirial or disposal during the year. it
does not include shipments for processing.]

e The disposition of irradiated fuel shipments (number of shipments, mode of transport and
destination). .

e Licensee initiated changes to the Process Control Program to include detailed information
to support rationale for changes, change did not reduce the overall conformance of the
solidification waste product to existing criterion for solid radwaste, changes reviewed and .
recommended for approval by PORC. (FSAR 13.4.4.1)

Meteorological Data

o Cumulative joint frequency distribution of wind speed, wind direction and atmospheric -
stability.

Radiological Impact on Man

o Total body and signifi wnt organ doses to individuals in unrestncted areas from reoemng '
water-related exposure pathways. ‘

e Total body and skin doses to individuals exposéd at the.boint of maximum offsite ground-
( j level concentrations of radioactive materials in gaseous efﬂuents

e Organ doses to individuals in unrestricted areas from radloactlve |odmes and radioactive
material in particulate form from all pathways of exposure.

 Total body doses to individuals in unrestricted areas from direct radiation from the facility.

o Calculated doses to members of the public within the Riverlands/Information Center
Complex.

Supplemental Information
e (PerRG 1.21, Page 1.21-13)

Standards for Normal Operation
e (Per 40 CER 190.10)

C

Page § of 5
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: CONTENTS OF .
ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT

« REMP Summary Description (TS 5.6.2)

» Sampling Location Maps and Tables with Distances and Dnrec’uons from SSES

(TRS 3.11.4.1.1)

e Tables of all Detectable Primary Analysis Results and Radiation Measurements
(TRS 3.11.4.1.2and TS 5.6.2)

. ;rablgs with a Statistical Summary of Analysis Results (TS 5.6.2)

e Data Interpretation (TS 5.6.2) |

e Comparison of Indicator Location Data with Other-Periods and Controls (T S 5.6.2)
. Trend Analyses for Detectable Results (TS 5.6.2)

o Dose Evaluation with Environmental Impact Assessment (T RS 3.11 4 1.3)
 Interlaboratory Comparison Results (TRS 3.11 4 3 1). .

« Deviations from Sampling/Analysis Requirements (TRM 3.11.4:1 A)
 Non-SSES Radionuclide Activities Detected (TRM 3.114.1.E) |

e Explanation of Unavailable Monitoring Results (TS 5.6.2)

Page 1 of 1
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PROCEDURE REVISION SUMMARY

TITLE:  ODCM REVIEW AND REVISION CONTROL

1. Change responsibilities to recognize various Chemistry personnel due to PPL
Susquehanna, LLC re-organization.

2. Add Nuclear Emergency Planning to ‘Recommended’ Reviews’ section on
. cover page. ’

The . above changes to ODCM-QA-002 have been evaluated as to not decrease the ievel
of effiuent control or the accuracy and/or reliability of dose calculations or setpoint .
determinations as required by 10CFR20.1302, 40CFR190, 10CFR50.36a and 10CFR50,

App. l. )

In addition, these changes'” do not alter the conduct of the radiological environmental
monitoring program, ® do not change the radioactive effluent controls and radiological
environmental monitoring activities, and® do not change the information to be included
in the Annual Radiological Environmental Operating and Radioactive Effluent Release
Reports. '
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PURPOSE

‘The purpose of this procedure is to describe the initiation, review, and processing of

revisions to the ODCM and to establish responsibility for the ODCM.

This procedure constitutes part of the SSES Offsite Dose Calculation Manual (ODCM),
which is a licensing basis document.

POLICY/DISCUSSION

2.1 The ODCM is part of the Licensing Basis of SSES and is controlled by ITS 5.5.1,
Offsite Dose Calculation Manual (ODCM).

22 . The ODCM procedures are controlled as Plant Functional Unit Procedures in
accordance with the requirements of NDAP-QA-0002, with the following
additional guidance and controls:

221 ODCM procedures shall be numbered as follows: ODCM-QA—nnn where
nnn is a sequential number starting with 001. ‘

222 ODCM procedures shall be reviewed and accepted by the Chemistry
Supervisor - SSES prior to PORC review.

2.2.3 ODCM procedures shall be approved by the Vlce President - Nuclear
Operations.

2.24 Changes tothe procedures comprising the ODCM réqﬁire PORC review
prior-to approval. Changes which are solely administrative corrections or
an expedited review revision do not require PORC approval. PORC
review will be indicated by recording the PORC meeting number on the
Procedure Change Process Form (NDAP-QA-0002-8).

22.5 ODCM procedures shall be issued and controlled by Nuclear Records
Document Control Services (NR-DCS) in accordance with NR
procedures. The distribution list shall be maintained by DCS.

2.3  Changes to the Radioactive Effluent Control Program (RECP) are controlled in
accordance with NDAP-QA-0728, but are reported as changes to the ODCM in-
the Radioactive Effluent and Waste Disposal Report.

REFERENCES

31  TS5.5.1, Offsite Dose Calculation Manual (ODCM)
3.2 NDAP-QA-0002, Nuclear Department Procedure Program

33 NDAP-QA-0101, Document Review
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3.4

3.5

3.6

3.7

3.8
3.9
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Operatlonal Policy Statements, OPS-1-M, Quality Assurance for Rad|o|og|cal
Environmental Monitoring, Radioactive Effluents, Méteorology, The
Environmental Protection Plan, and The Offsite Dose Calculation Manual

NDAP-QA-0728, SSES Technical Requirements Program

10CFR20.1302, Compliance with Dose Limits for Individual Members of the
Public

40CFR190, Environmental Radnatlon Protection Standards for Nuclear Power
Operation

10CFR50.364, Techniqal Specifications on Effluents from Power Reactors

‘IOCFRSO, Appendix 1, Numerical Guides for Design Objectives and Limiting
Conditions for Operation to Meet “As Low As Is Reasonably Achievable” for
Radioactive Material in Light-Water Cooled Nuclear Power Reactors

RESPONSIBILITIES

4.1
4.2

4.3

4.4

4.5

Vice President — Nuclear Operations

414 Approves revisions to the ODCM.

Chemistry Supervisor - SSES o
421 Isthe Responsible Functional Unit Manager (FUM) - -

Chemistry Support S_upervisor - SSES

431 Ensures the adequacy and correctness of methodologies descnbed in the
ODCM. .

4.3.2 Is responsible for reviewing revisions 40 the ODCM.

Chemistry Support Personnel

4.4.1 - Maintain the ODCM.

4.4.2 Process revisions to the ODCM.

All Personnel

4.5.1 Submit comments on ODCM contents and proposed revisions to
Chemistry Support Personnel.
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None.

6.1

6.2

6.3

6.4
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DEEINITIONS

PROCEDURE

Personnel shall submit proposed ODCM revisions on the SSES Offsite Dose
Calculation Manual Change Request Form ODCM-QA-002-1. The submitter
shall complete Sections 1 through 5 according to the directions on the form,

including sufficient detail of the revision and technical basis of the change to

- support the rationale for the change and to enable the Chemistry Support Group

to proceed. The submitter should provide at least one-month lead time between
the submittal date and the requested implementation date to permit preparation,
review by interested parties, and approval of the ODCM revision. Changes .
tracked by other mechanisms (e.g., Condition Reports and Modifications) do not
require use of Form ODCM-QA-002-1.

Chemistry Support Personnel shall sign and date Form(s) ODCM-QA-002-1 on
receipt, and retain the form(s) in a work file created for this ODCM revision.
Chemistry Suppon Personnel may contact the form submitter to discuss the -
details of the revision.

Chemistry Support Personnel shall prepare a draft of the ODCM revision based
on information in Form(s) ODCM-QA-002-

6.3.1 The preparer shall ensure that the change does not reduce the level of
effluent control or the accuracy and/or reliability of dose calculations or
setpoint determinations as required by 10CFR20.1302, 40CFR190, °
10CFR50.36a and 10CFRS0, Appendix 1. .

6.32 The preparer shall include a statement to this effect in the Procedure
Revision Summary. .

6.3.3 If compliance to the criterion in §6.3.1 .cannot be demonstrated, the
preparer shall make appropriate changes to ensure compliance, else the
proposed revision shall be dismissed.

6.3.4 Each change shall be identified by markings in the margin of the affected
pages, clearly mdlcatlng the area of the page that was changed. The .
date the change is |mplemented is indicated on the Procedure Cover
sheet.

Chemistry Support Personnel shall follow the process descnbed in
NDAP-QA-0002, Section 7.0, for plant procedures.

6.4.1 All review comments and resolutions shall be documented
according to NDAP-QA-0101.
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5.4.2 The review shall sustain that the change does not reduce the accuracy or
reliability of dose calculations and/or setpoint determinations.

-6.5. Chemistry Support Personnel shall schedule the proposed ODCM rewsxon for
PORC review in accordance with PORC procedures.

6.6 Chemistry Support Personnel shall present the ODCM revision to PORC, along
with originating information (Form(s) ODCM-QA-002-1), review documentation
(Form NDAP-QA-0101-1), any technical material (calculations, studies, etc.)
necessary to support the ODCM revision, the evaluation requnred in Section

. 6.3.1 and appropnate S|gnature approvals.

6.7 Chemlstry Support Personnel shall submit to the NRC a complete, legible copy
of the revised ODCM in the Annual Effluent and Waste Disposal Report for the -
period of the report in which any change in the ODCM was made.

RECORDS

The following shall be submitted to Nuclear Records in accordance wittt NR procedures:

7.1 Form(s) ODCM-QA-002-1, with attachments if any. '

7.2  Review package, assembled in accordance with the requnrements of

NDAP-QA-0002 and NDAP—QA~01 01.
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ODCM-QA-002
- Revision 2
. Page 8 of 8
{ ; ) SSES OFFSITE DOSE CALCULATION MANUAL
CHANGE REQUEST
1. ODCM-QA-__  Submit a separate form for each ODCM procedure to be revised.

2. Describe proposed revisions to the SSES ODCM below. Include references to sections,
figures, tables, parameters, and equations with sufficient detail to convey complete and correct
information. If necessary, use additional pages.  If proposed revision can be more clearly
indicated on marked up copy(s) of the current ODCM, then attach these marked up pages to
this form.

3. Reason for revision: include references to Condition Reports, Audit Services observations or
C findings, Licensing Issues, DCPs, etc., as applicable. If necessary, use additional pages.

4. Additional pages attached? No[]  Yes[
Number of additional pages )

5. Requested date for implementation of revision:

Requested by: - Cost Area: Date
l 'To be completed by Chemistry Support
Received by: ' Date:

C

FORM ODCM-QA-002-1, Rev. 1, Page 1 of 1
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PROCEDURE REVISION SUMMARY

EFFLUENT MONITOR SETPOINTS

The changes made do not reduce or compromise the level of effluent control or the
accuracy and/or reliability of dose calculations or setpoint determinations as required
by 10CFR20.1302, 40CFR180, 10CR50.36a and 10CFR50, Appendix I. Additionally,
the changes outlined below (1) do not alter the conduct of the radiological
environmental monitoring program, (2) do not change the radioactive effiuent
controls and radiological environmental monitoring activities, and (3) do not change
the information to be included in the Annual Radiological Environmental Operating
and Radioactive Effluent Release Reports.

1. Sections 2.3 and 2.4 revised to delete reference’s to lodine and Particulate
setpoints. )

2. Reference 3.13 deleted and moved to ODCM-QA-004. Reference 3.12 deleted
and added reference to EC-ENVR-1042, “Airborne Effluent Dose Conversion
Factors used in Chemistry Procedures”.

3.. Deleted/moved Sections 6.3 and 6.4 to ODCM QA-004 Airbome Effluent Dose
Calculatlons ‘
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. 2.1 . ODCM Setpoints are Upper Limit Values

PURPOSE

ODCM-QA-003
Revision 3
Page 4 of 14

This procedure discusses the methodology to be used in determining effluent monitor
alarm/trip setpoints to be used to ensure compliance with the concentration and
instantaneous release rate limits in the Technical Requirements Manual (Sections
3.11.1.1 and 3.11.2.1) and provides operational flexibility while giving reasonable
assurance of meeting the design objectives of 10CFR50, Appendix I.

This procedure constitutes part of the SSES Offsite Dose Calculation Manual which is a
licensing basis document.

POLICY/DISCUSSION

211

Effluent monitor alarm/trip setpoints calculated in accordance with the
ODCM shall be considered upper limit values. Higher (less conservative)
setpoints shall not be used, however lower (more conservative) setpoints
may be used as required to maximize the utility of the monitor.

22 Waterborne Effluent Monitors

2.2.1

222

223

224

225

A gross radioactivity monitor providing automatic termination of liquid
effluent releases is present on the liquid radwaste effiuent.line. Flow rate
measurement devices are also present on the liquid radwaste effluent .
line and the discharge line {cooling tower blowdown).

Precautions, limitations, and setpoints applicable to the operation of the
SSES liquid effluent monitors are provided in the applicable plant
procedures.

The liquid effluent monitor setpoints are determined in accordance with
the methodology and parameters described in Section 6.1 and controlled
as “field set” in accordance with applicable plant procedures.

Setpoint values are to be calculated to ensure that alarm and trip actions
occur upon approaching 10 times the EC limits of 10 CFR20, .

Appendix B, Table 2, Column 2 and 2E-4 pC/ml for total dissolved gases
at the release point to the Unrestricted Area.

Setpoint values for monitors used for leak detection (if set more
conservatively than the EC limits) should be based on X times
background values provided such values do not result in concentrations
greater than the EC limits at the Unrestricted Area. The setpoint is
established based on operating experience. '
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24

Airborne Effiuent Monitors

2.3.1

232

2.3.3

234

235

2.3.6

ODCM-QA-003
' Revision 3
Page 5 of 14

Noble gas &ctivity monitors, iodine, and particulate samplers are present
on the reactor building ventilation system (Units 1 and 2), the turbine
building ventilation system (Units 1 and 2), and the standby gas treatment
system exhaust vents. Effluent system flow rate and sampler fiow rate

are measured on all of the systems allowing the vent monitor
microprocessor to calculate release rates based on measured flow rates.

Precautions, limitations, and setpoints applicable to the operation of the
SSES airborne effiluent monitors are provided in the applicable plant

procedures.

Setpoints are conservatively established for each effluent monitor so that
the instantaneous dose rates of TRO 3.11.2.1.I will not be exceeded.

The general methodology for establishing plant ventilation airbormne
effluent monitor setpoints is based upon vent release rates derived from
site-specific meteorological dispersion conditions, vent flow rates, and
measured or expected radionuclide mixtures in the gaseous effluents.
The vent release rate can then be converted to vent concentrations for
input as setpoints for the applicable detectors.

The main condenser offgas pre-treatment monitor provides indication of
offgas activity prior to input tothe holdup system. Alarm setpoints are
based on the Technical Specification 3.7.5 noble gas release rate limit of -
330 miillicuries/second or less at the motive steam jet condenser
discharge. T

Noble gas activity monitor setpoints are established at release rates
which.permit some margin for corrective action to be taken before
exceeding the offsite instantaneous dose rates of TRO 3.11.2.1.T.

Selection of Data for Determination of Dose Rate Compliance

241

24.2

Airborne effluent monitor setpoints are maintained in accordance with
Section 2.3, to alarm before the dose rate limits of the Technical
Requirements Manual TRO 3.11.2.1.1 are exceeded. Station alarm
response procedures contain instructions for investigation and verification
of monitor alarms. Because setpoint calculations must include :
assumptions about the composition of the monitored effiuent, a monitor
high alarm does not necessarily indicate that a dose rate limit has been

exceeded.

Valid 10-minute or valid 15-minute averaged data should be the primary
information used to determine the compliance status of an incident.
One-minute averaged data should also be reviewed if available, but they
may or may not provide additional information depending on the
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magnitude of the release due to the manner in which the monitors update
values to be stored and associated statistical considerations. Averages
over a longer period should be used only when data with higher
resolution is not available. Grab sample analyses should be performed
whenever possible to confirm or disprove monitor data, and to provide
indication of the nuclide specific composition of the effluent. When grab
sample data are available which, based on vent monitor data, are
indicative of the penod of elevated release, dose rate calculations should
be performed using the actual effluent mix. The determination of
compliance status should not be based on monitor data alone when it is
possible to collect and analyze a vent sample which will be representative .
of the period of elevated release.

REFERENCES

3.1 TS 3.7.5, [Radioactive Eftluents] Main Condenser

3.2 TR 3.11.1.1 , [Radioactive Effluents] [Liquid Effluents] Concentration

- 83  TRS.11.1.4, Liquid Radwaste Effluent Monitoring Instrumentation

TR 3.11.1.5, Radioactive Liquid Effluent Monitoring Instrumentation

35 TR3.11.2.1, [Radioactive Efﬂuehts] [Gaseous Effluents] Dose Rate

3.6 TR3.11.26, Radloactrve Gaseous Effluent Monitoring lnstrumentat:on

3.7 10CFR20.1301, Dose Ilmlts for individual members of the publlc

3.8 10 CFR 20 Appendix B, Annual Limits on Intake (ALls) and Derived Air
Concentrations (DACs) of Radionuclides for Occupational Exposure: Effluent
Concentrations; Concentrations for Release to Sewerage

3.9 40CFR190, Environmental radiation protection standards for nuclear power
operations .

310 10CFR50 Appendix |, Numerical Guides for Design Objéctives 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

3.11 EC-RADN-1041, SSES “Expected” Liquid and Gaseous Effluent Releases,
Aquatic Doses, and Atmospheric Doses - Incorporates Condensate Filtration
System and Hydrogen Water Chemistry

3.12 The importance of P-32 in Nuclear Reactor Liquid Effluents, USNRC Edward F.

Branagan Jr., Charles R. Nichols, and Charles A. Willis; 1982
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l\,/ 3.13 PPL AR# 401 298, "Deletion of LRW Composite Sample P-32 Analysis 5/2002"
l 3.14 EC-ENVR-1042 Airborne Effluent Dose Conversion Factors Used ih Chemistry
Procedures.

'4.0 '~ RESPONSIBILITIES

4.1  Chemistry Supervisor - SSES

4.1.1 Isresponsible for calibrating, functionally testing, and providing alarm
responses for radiological efﬂuent monitoring equipment. '

4.1.2 Ensures adequacy and correctness of methodology used to establish
setpoints.

4.1.3 Is responsible for development of methodology and calculatlons used to
establish setpoints

50 DEFINITIONS

5.1  Actual Tank Activity - The sum of the products of tank concentratnons and

' volume for each isotope.
—’ | 52 Cs-137 Equwalent- Concentration.equivalent of 1},0'0_E.-06 uCi/ml ECL for Cs-137.

5.3 ECL - Effluent Concentration Limits as defined in 10CFR20, Ai)pendix B.
6.0 PROCEDURE

6.1 Liquid Effluent Monitoring

Chemistry shall develop procedures implementing the following requnrements for
Liquid Effluent Monitoring.

6.1.1 Discharge Termination
Chemistry shall determine the setpoint concentration for the discharge

termination, which limits the maximum concentration being released, as
follows:

G=X *Zn:Cw (Eq. 6.1-1)
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Where:
C, = Thé setpoint concentration at which the discharge would be

terminated (uCi/mt).

A unitless number greater than one that is chosen to prevent
spurious alarms that might result from non-uniformity in the
activity concentrations of the liquid discharges.

X

Cyn =The concentration of isotope n in the contents of the tank to be
discharged as determined by pre-release sampling and analyses.
The summation shall include gamma-emitting isotopes only
(including noble gases).

The setpoint concentration is based on the activity of the isotopes to
which the monitor responds, i.e., gamma-emitting isotopes only Itis
used to establish the radlatlon monrtor setpoint (count rate) in units of

cpm or cps.
Radiation Monitor Setpoint

The radiation monitor setpoint is the sum of the background count rate
and the count rate equivalent of the setpoint concentration. The count.
rate equivalent of the setpoint concentration in units of uCi/mlis
determined by drvndmg the setpomt concentration by the calibration factor

(nCi/ml/cpm). -

Chemistry shall determine the radiation monitor setpoint as follows:

C.
S=—L+B Eq. 6.1-2
% . (Eq )
Where:
S = the radiation monitor setpoint (cpm)

C, = the setpoint concentration at which the discharge would be
terminated from Eq. 6.1-1 (uCi/mi)

K = the radiation monitor calibration factor (uCi/ml/cpm)
B = the background radiation level for the radiation monitor (cpm)

The alarm setpoint may be established at a suitable fraction of the
setpoint for discharge termination.
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6.1.3 Discharge Fiow Rate Limit Determination

The flow rate below which tank discharges must be maintained depends
on the magnitude of the dilution required to ensure compliance with the
limits of TR 3.11.1.1:

Chemistry shall establish the maximum Discharge Flow Rate using the
following equation:

f= £ ' (Eq. 6.1-3)
y*(}:‘,c, /L, A+Zcm./2£-4)—1
n NGi :

Where:
f = The maximum discharge rate from the tank (gpm).

F = The minimum dilution flow rate of 5000 gpm provided by
the blowdown flow from the Cooling Towers and any
overflow from the spray pond (gpm).

Y = | A unitless number that is chdsen to ensure that the dilution
. flowis conservatively determined.

Cn = The concentration of isotope n in the contents of the tank
to be discharged as determined by pre-release sampling
and analyses. The summation shall include previous
composite sample results for non-gamma emitting
radionuclides such as H-3, Fe-55, Sr-89, and Sr-80

(uCi/mi).

. La = Ten (10) times the effluent concentration (EC) for isotope

n per 10CFR20, Appendix B, Table 2, Column 2 for
radionuclides other than noble gases. To maintain
compatibility with other federal regulations, the maximum
permissible concentration (MPC) value from 10CFR20,
Appendix B, Table il, Column 2 (pre-1994 10CFR20) may
be used for those isotopes for which the MPC is more
restrictive than (10 x EC).

Cnai = The concentration of noble gas isotope i in the contents of
the tank to be discharged. The summation shall include all
dissolved and entrained noble gases. .

Selecting values of X (Section 6.1.1) and Y (Section 6.1.3) is a matter of
experience and the expected margin needed between the activity
concentration and the maximum concentration limit (10 x ECL).
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Post-Release Evaluation

Chemistry shall perform post-release evaluations when the actual
composite sample results for non-gamma-emitting radionuclides exceed

pre-selected criteria.
Service Water, SDHR Service Water, and RHR Service Water

The Service Water System provides screened water from the cooling
tower basin for cooling plant systems and equipment. The supplemental
Decay Heat Removal Service Water System (SDHR) provides decay heat
removal during refueling outages when the Service Water System is shut
down. The Residual Heat Removal (RHR) Service Water System
provides water from the Engineered Safeguard Service Water (ESSW)
spray pond to the RHR heat exchangers. in post-accident conditions,
RHR Service Water can supply water for vessel and containment
flooding. The Service Water, SDHR Service Water, and RHR Service
Water Systems are not normal pathways for liquid effluents. Radiation
monitors are in place on these systems to provide indication of leaks
across heat-exchangers into the service water. :

The high'radiation sétpoints for these monitors are set at 1E-5/cal. facior":- "

(IE-5 = 10times the Cs-137 equivalent). Considering the radionuclides
predominant in SSES liquid effluents e.g., Co-58, Co-60, Fe-59, Mn-54
and Cr-51, use of a setpoint based oni the Cs-137. ECL is reasonable
based on the following parameters: A

1) photon abundance (85%), photon energy (0.662 MeV)
2) magnitude of applicable ECL (1E-6 pCi/ml)

Because Service Water, SDHR Service Water, and RHR Service Water
systems are not normal release pathways for liquid effiuents, no credit
should be taken for possible dilution scenarios. All service water should
be maintained below 1E-5 #Ci/ml (10 times the Cs-137 equwalent ECL)
or as established by Chemistry based on operating expenence

(Section 2.2.5).

If some background contribution is to be added to the calculated High
and Alert setpoints, a Downscale or Low Rad Setpoint is also required in
order to minimize the chance of a change in the background of a monitor
masking a significant trend in monitored activity. The alarm setpoints for
Service Water, SDHR Service Water and RHR Service Water monitors
are then determined as follows:
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a. When monitor background <(1E-5)/Cal. Factor:
HI RAD Setpoint = 0.5 Background + (1E-5)/Cal. Factor
DOWNSCALE or LOW RAD Setpoint = 0.5 Background

b. When monitor background >(1E-5)/Cal. Factor:
HI RAD Setpoint = Background + 0.5 (1E-5)/Cal. Factor
DOWNSCALE or LOW RAD Setpoint = Background - 0.5 (1E-5)/Cal. -

Factor

Where:

Setpoint =  alarm threshold value to be entered into monitor
(cps for Service Water and SDHR Service Water,
cpm for RHR Service Water) -

- ‘Background .=  monitor background at most recent background
determination (cps for Service Water, and SDHR
- Service Water, cpm for RHR Service Water)
"(E-5) = 10 times the Cs-137 ECL (uCi/ml)
Cal. Factor = -monitor responsé factor per unit Cs-‘i 37

* concentration determined duting most recent
calibration (#Ci/ml per cps for Service Water and
SDHR Service Water, yCi/ml per cpm for RHR
Service Water) :

The ALERT RAD setpoints for the RHR Service Water monitors are
maintained at 80% of the applicable HI RAD setpoint (cpm).

Airbomne Effiuent Monitoring - Noble Gas

The methodology outlined in Equations 6.2-1a and 6.2-1b shall be utilized in
implementing the following requirements for Airborne Effluent Monitoring of
Noble Gas.
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6.2.1 Site Limiting Release Rate - Noble Gas
a.  The llmmng total body and skin release rates are calculated as
follows:
%* %
Ly= One * DRy "k (Eq. 6.2-1a)
_ D 1B
%* %*
L= On * DR *k (Eq. 6.2-1b)
D
_ Where:
Ly = limiting release rate- noble gas total body (nCVmin)
Ls = limiting release rate- noble gas skin (p(}i/min)
Qv = total noble gas source term (Ci) .
DR = ‘total body ‘dose rate limit for the noble gas effluent
- (500 mrem/year) (ref. TRO 3.11.21, 1 A)
DRs = totalskin dose rate limit for the noble gas effluent
. (3000 mrem/year) (ref. TRO 3-11.2.1, 1.B)
Dz = limiting total body offsite dose resultnng from the noble
gas source term Qug (Mmrem)
Ds = limiting skin offsite dose resulting from the noble gas
source term Qyg (mrem)
K = units conversion factor -

(1E6 nCi/Ci) * (1 yr/365 days) * (1 day/ 24 hours)
* (1 hour/60 minutes)

Dz and Ds are determined in accordance with ODCM-QA-004
using the noble gas source term and dispersion parameters
provided in Attachment A.

Note, Qg is the sum of the noble gas activities provided in
Attachment A. The ratio of the annual source term to the
corresponding total body and skin dose is used in the above
equations. Thus, either the total annual release per unit or the
total annual release for the site may be used.
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' , b. The site limiting release rate for noble gas, Lyg, shall be set as the
N lesser of Lyg and Ls and the site limiting release rate for noble gas

implemented in the Emergency Plan. - The Emergency Plan may
be revised to implement the lesser of Lyz and Lg to provide
additional flexibility in plant operations.

6.2.2 Monitor Limiting Concentration - Noble Gas

The limiting noble gas concentration shall be determined as follows:

Cng = ZLN;V (Eq. 62—2?
Wherg:
Cvg = limiting noble gas concentration (uCi/cc)
Ly = site limiting release rate - noble gas from §6.2.1 (¢Ci/min)
F, =

vent flow high limit for vent V (cc/min) .

|

e © 7.0 _RECORDS B o
Wi None.
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PARAMETERS USED TO DETERMINE AIRBORNE EFFLUENT MONITOR SETPOINTS

OTAL:

{Cilyear perreactor) i

Ar-41 2.60E+01
Kr-83m 0.00E+00
Kr-85m 1.10E+01
Kr-85 2.30E+02
Kr-87 - 1.42E+01
Kr-88 2.22E+01
Kr-89 1.47E402
Xe-131m 1.80E+01
Xe-133m 0.00E+00
Xe-133 2.23E+03
Xe-135m 6.70E+02
Xe-135 9,73E+02
Xe-137 4.68E+02
Xe-138 2.10E+02

Relative Concentration

Notes:

Page 1 of 1

Decayed Relative Concentration
Decayed, Depleted Relative Concentration  1.35E-5 sec/m®

Annual Average Dispersion Parameters - Limiting Site Boundary (2)

1.46E-5 sec/m®
1.46E-5 sec/m®

1. Design basis “expected” gaseous effluent releases per EC-RADN-1041

2. 1973-76 Meteorological Data Updated to 1996 Land Use Survey per EC-RADN-1041
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PROCEDURE REVISION SUMMARY

AIRBORNE EFFLUENT DOSE CALCULATIONS

The changes made do not reduce or compromise the level of effluent control or
the accuracy and/or reliability of dose calculations or setpoint determinations as
required by 10CFR20.1302, 40CFR190, 10CFR50.36a and 10CFR50, Appendix
1. Additionally, the changes outlined below (1) do not alter the conduct of the
radiological environmental monitoring program, (2) do not change the radioactive
effluent controls and radiological environmental monitoring activities, and (3) do
not change the information to be included in the Annual Radiological
Environmental Operating and Radioactive Effluent Release Reports.

1)  Added Section 6.3, which outlines the methodology for determination of
Particulate/lodine Limiting Release Rates and Lummng Release
Concentrations.

2) Added Section 6.4, which incorporates Airbome Monitor Line Loss
‘Correction Factors. The Line Loss Correction Factors are utilized in the
determination of gaseous effluent concentrations. Reference 3.15 added to
support the Line Loss Correction Factors.

3) Attachment E added to provide parameters used to support determination
of Particulate/lodine Limiting Release Rates Reference 3.1 6 added to
support Attachment E.

4) Revised sections 2.1.2, and 2.4.5, to change the tltle of the “Annual Effluent
and Waste Disposal Report” to “Radioactive Effluent Release Report” in
order to coincide with Unit-1 and Unit-2 Tech. Spec. Section 5.6.3.
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PURPOSE

The purpose of this procedure is to provide the methodology and parameters used in
calculating air dose resulting from noble gas effluent and maximum individual, whole
body, and organ doses due to airbomne effluents to ensure compliance with the dose
limitations in the Technical Requirements Manual (Sections 3.11.2.2, 3.11.2.3, 3.11.2.5
and 3.11.3) and 10CFR20.1302.

This procedure constitutes part of the SSES Offsite Dose Calculation Manual (ODCM)
which is a licensing basis document.

POLICY/DISCUSSION

2.1 Meteorological Parameters

2.1.1 The meteorological parameters are provided by the SSES
meteorology program. Instrumentation and controls necessary to
ensure that sufficient meteorological data are available to '
determine radiation doses to the public as a result of radioactive
releases are specified in TR 3.3.3.

212 Annual dose calculations for the Radloactlve Effluent Release
Report are based on the actual meteorological conditions
concurrent with the reportlng year.

213 " Monthly dose calculations are based on the Ilmmng sector
average annual dispersion factors based on a selected period of
time. The dispersion factors currently used are provided in
Attachment B.

2.1.4 Use of the no-decay-undepleted X/Q is recommended for dose
computations, because it is conservative for all isotopes.
Consideration for depletion of radioiodines and particulates and
radioactive decay of the plume is acceptable, but not required.

2.1.5 The methodology described herein incorporates parameters
outlined in Regulatory Guide 1.108, Rev. 1, October, 1977,
Calculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purposes of Evaluating Compliance with
10CFR50, Appendix |, and NUREG-0133, Preparation of
Radiological Effluent Technical Specifications for Nuclear Power
Plants.

2.2 Noble Gases

2.2.1 The methods for sampling and analysis of continuous ventilation
releases are given in the applicable plant procedures.



23

24
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Radiohudicies Other Than Noble Gases

2.3.1

Effluent Data
2.4.1

24.2

243

244

245

The methods for sampling and analysis of continuous ventilation
releases for radioiodines and radioactive particulates are given in
the applicable plant procedures and shall be performed in
accordance with TR Table 3.11.2.1-1.

The total number of Curies released for each radionuclide during
the time period being evaluated is supplied by the SSES effiuent
monitoring program.

For determination of compliance with the Technical Requirements
Manual dose limits, effluent totals shall be based only on actlv:ty
positively detected at the 95% confidence level. -

Applicable airbormne pathways at SSES include immersion,
inhalation, ground exposure, vegetable ingestion, and cow-milk
ingestion. The grass-to-meat-to-man airbomne pathway is
applicable depending on its identification in the annual Land Use
Census Report ‘

] Quarterly doses are the summation of the appllcable monthly

values.

Effluent data from the following Insignificant Effluent Pathways
shall be included in the Radioactive Effluent Release Report:
Units 1 and 2 CSTs, Units 1 and 2 Main Turbine and RFPT Lube
Oil Systems, Units 1 and 2 Hydrogen Seal Oil Systems, the
RWST, Batch Lube Oil Tank and Noble Gases Entrained in Liquid
Effluents.

The contribution from Insignificant Effluent Pathways to the total
dose from all SSES effluents should be small enough that the
dose from these pathways combined with the dose from
Significant Effluent Pathways would not be expected to challenge
the radiological effiuent dose limits for the SSES. Insignificant

Pathway Effiuents will be tracked and evaluated quarterly.
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2.5 Assignment of Releases to the Reactor Units
2.5.1 For determination of compliance with SSES radioactive effluent

dose limits which are on a "per reactor unit” basis:

a.

REFERENCES

Effluents from the Unit 1 Reactor Building vent and the Unit
1 Turbine Building vent shall be included as Unit 1

releases. Effluent from the following Insignificant Effluent
Pathways associated with Unit 1 shall also be included in -
the Unit 1 releases: the Unit 1 Condensate Storage Tank
Vent, the Unit 1 Main Turbine and RFPT Lube Oil System -
vents, and the Unit 1 Hydrogen Seal Oil system vent. The

Radwaste Building vent shall also be included in Unit 1

releases.

Effluents from the Unit 2 Reactor Building .vent and the Unit
2 Turbine Building vent shall be included as Unit2
releases. Effluents from the following Insignificant Effluent
Pathways associated with Unit 2 shall also be included in
the Unit 2 releases: the Unit 2 Condensate Storage Tank
vent, the Unit 2 Main Turbine and RFPT Lube Oil System
vents, and the Unit 2 Hydrogen Seal Oil System vent.

Effluents from the Standby Gas Treatment System vent
and the following Insignificant Effluent Pathways common
to both Units 1 and 2 shall be divided equally between
Units 1 and 2 releases, or apportioned appropriately
between the units if sufficient information is available:
Refueling Water Storage Tank, Noble Gases Entrained in
Liquid Effluents and Batch Lube Oil Tank.

3.1 TRTable 3.11.2. 1-1, Radioactive Gaseous Waste Sampling and Analysns

Program

3.2 TR3.11.2.2, [Radioactive Effluents] [Gaseous Effluents] Dose-Noble Gases

3.3 TR3.11.2.3, [Radioactive Effluents] [Gaseous Effluents] Dose-lodine, Tritium,
and Radionuclides in Particulate Form

3.4 TR3.11.2.5, [Radioactive Effluents] [Gaseous Effiuents] Ventilation Exhaust

Treatment System

35 TR3.11.3, Total Dose

36 TR333, Meteorologfcal Instrumentation
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3.7

3.8

3.9

3.10
3.11
3.12

3.13
3.14

3.15

3.16
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10CFR20 Appendix B, Annual Limits on Intake (ALls) and Derived Air
Concentrations (DACs) of Radionuclides for Occupational Exposure; Effluent
Concentrations; Concentrations for Release to Sewage

Regulatory Guide 1.109, Rev. 1, October, 1977, Calculation of Annual Doses to

‘Man from Routine Releases of Reactor Effluents for the Purposes of Evaluating

Compliance with 10 CFR 50, Appendix |

NUREG-0133, Preparation of Radiological Effluent Technical Specifications for
Nuclear Power Plants, October 1978

NEPM-QA-1017, SSES Meteorological Data Processing and Reporting
ODCM-QA-0086, Total Dose Calculations
PPL Calculation EC-ENVR-1055, Rev. 0 “Evaluatxon of Dose Factors for Liquids

.and Gaseous Effluent Releases”

SSES Annual Land Use Census Report

PPL Calculation EC-ENVR-1008, Rev. 4, “Unmonitored Release Analysfs:
Systems ldentified in PLI-77223”

Analysis of the Effluent Samblihg“_Liné Particulate and lodine Losses for the
Susquehanna Steam Electric Station by Watts-Bar Jones, February 1988
(PLI-55451 and PLI-54729) '

PPL Calculation EC-RADN-1041, SSES Expected Liquid and Gaseous Effluent
Aquatic Does and Atmospheric Does — NWC/CFS/HWC

RESPONSIBILITIES

4.1

Chemistry Supervisor - SSES

41.1 Ensures adequacy and correctness of methodology to be used in |
calculating doses resulting from airborne effluents as necessary
for fulfillment of Technical Requirement Surveillances (3.11.2.2.1,
3.11.2.3.1, 3.11.3).

4.1.2 Ensures the cumulative dose contributions for the current calendar
quarter and current calendar year are determined every 31 days in
fulfiliment of TRSs 3.11.2.2.1, 3.11.2.3.1, 3.11.3.

41.3 Ensures methodology and parameters to be used in calculating
doses resulting from airborne effluents are developed to ensure
compliance with the dose limitations in the Technical
Requirements Manual.
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DEFINITIONS
5.1 FID - Fraction of airborne radioiodine effluent that is estimated to be elemental

iodine. The fraction of iodine deposited (FID) is assumed to be 0.5 (Regulatory
Guide 1.109 (page 1.109-26)).

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

UNRESTRICTED AREA - Shall be any area at or beyond the site boundary,
access to which is not controlled by the licensee for purposes of protection of
individuals from exposure to radiation and radioactive materials, or any area

.within the site boundary used for residential quarters or-for industrial,

commercial, institutional, and/or recreational purposes.
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The dose rate at a specified location due to noble gases released
in airborne effluents shall be determined by the followmg equation
for whole body dose:

Dmﬁz': zv: (K)(X/7Q),(Qy) (Eq. 1) (Ref. 3.9) -

and by the following equation for skin dose:

Ds =y, 3 [LALIM)NX/0),(Q) (Eq.2) (Ref. 3.9)

where:

1.1

it

the annual whole body dose (mrem/yr)

the whole body dose factor due to gamma
emissions for each identified noble gas radlonucllde

- {i) from Attachment A (mrem/yr per pCl/m )

~ the relative concentration factor for the specified

location from vent release point (v) such as from
Attachment B (sec/m°)

the release rate of radionuclide (i) from vent (v)
(uCi/sec) .

the annual skin dose (mrem/yr)

the skin dose factor due to the beta emissions for
each identified noble gas radlonucllde (i) from
Attachment A (mrem/yr per pCi/m®)

the air dose factor due to gamma emissions for
each identified noble gas radionuclide (1) from
Attachment A (mrad/yr per uiC/m3)

unit conversion constant of 1.1 mrem/mrad
converts air dose to skin dose -
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The air dose at a specified location due to noble gases released in
airbomne effluents during any specified time period shall be
determined by the following equation for gamma radiation:

‘D, =317E-8 3 (M;)(X/Q), (Q)  (Eq. 3) (Ref. 3.9)

and by the following equation for beta radiation:

D, =317E-8 > (N;XX/Q), (Q,) - (Eq.4) (Ref. 3.9)

where:

3.17E-8
Mi

Ni

XQ),

Qiv

the total gamma air dose from airbome effluents
for the specified time period (mrad)

the total beta air dose from airborne effluents for

- the specified time period (mrad)

the inverse of seconds in a year (yr/sec)

the air dose factor due to gamma emissions for .-
each identified noble gas radionuclide (i) from
Attachment A (mrad/yr per pCi/m3)

the air dose factor due to beta emissions for each
identified noble gas radionuclide (i) from
Attachment A (mrad/yr per pCi/m®)

the relative concentration factor for the specified

. location such as from Attachment B (se¢/m3)

the integrated release of radionuclide (i) from all
vents (v) for a specified time period. (uCi)
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6.2 Radionuclides Other Than Noble Gases

N
6.2.1

C
6.2.2

The dose rate at a specified location due to inhalation of -
radioactive materials released in airborne effluent {including I-131
and [-133) shall be determined by the following equation for any
organ:

D=y, Y R)W,XQ4) (Eq-5) (Ref.3.9)

where

D, = ‘the annual organ dose (mrem/yr)

R = the dose factor based on inhalation pathway for
each radionuclide other than noble gases (i) for
the inhalation pathway from Attachment C.
(mrem/yr per pCvVmd)

W, = the relative concentration factor for the specified
location from Attachment B. (sec/m®)

Q' = . the release rate of radxonuchde (i) from vent (v)

(uC|/sec)

The critical organ dose to an individual from radlonuchdes other
than noble gases released in airborne effluent (including I-131 and
[-133) during ‘any specified time period at a specified Iocatlon shall
be determined by the following equation:

D, =317E-8 Y (R;XW,)(Qy)  (Eq.6)

where:

D = the total dose to a critical organ from
radionuclides other than noble gases for a
specified time period (mrem)

R; = the dose factor based on inhalation pathway for

each radionuclide other than noble gases (i) for

the inhalation pathway (mrem/yr per pCi/m®) and
;. for mgestnon and ground plane pathways

(mrem-m%yr per uCi/sec) from Attachment C
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W,

Relative concentration (X/Q) (sec/m®) for the
inhalation pathway and relative deposition (D/Q:

m) for the ingestion and ground pathways such
as from Attachment B

Qw

the integrated release of radionuclide (i) from all
vents (v) for a specified time period (pCi)

3.17E-8

the inverse of seconds in a year (yr/sec)

For radioiodines, the deposition model considers only the
elemental fraction of the effluent. Thus, deposition is computed
only for that fraction of the effluent that is estimated to be
elemental iodine. The fraction iodine deposited (FID) is assumed
to be 0.5 (Regulatory Guide 1.109 (page 1.109-26)). The
deposition pathway dose factors for radioiodines presented in
Attachment C have been adjusted by a factor of 0.5.

Airbome Effluent Monitoring - lodine and Particulate

The methodology outlined in Equations 7, 8, 9, and 10 shall be utilized in
implementing the following requirements for Airborne Effluent Monitoring of
iodine and particulates. Note, the methodology for determining the limiting
release rate and concentration for airborne iodine -and partlculates is evaluated in
EC-ENVR-1 040.

6.3.1 Site Limiting Release Rate — lodine
a. = The limiting I-131 release rate shall be determined as
follows:
L, =.£—§§”—”‘- (Eq.7)
Where:
L, = limiting release rate- [-131 (LCV/min)
Q = total I-131 source term (Ci)
DR = dose rate limit for 1-131, 1-133, tritium, and

particulate effluent (1500 mrem/year maximum
organ, inhalation) (ref. TRO 3.11.2.1, Il.A)
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Dp = limiting (maximum) organ dose for all age groups
resulting from the total I-131 and 1-133 source
term (mrem)
k = units conversion factor

(1E6 pCi/Ci) * (1 yr/365 days) * (1 day/24 hours)
*(1 hour/ 60 minutes)

Djs shall be determined per equation 6 using the iodine source
term and dispersion parameters provided in Attachment E.

Note, Q;is the 1-131 activity provided in Attachment E. The ratio
of the annual source term to the corresponding organ dose is
used in the above equations. Thus, either the total annual release
per unit or the total annual release for the site may be used.

Limiting Concentration lodine

The limiting 1-131 concentration shall be determined as follows:

L ,
C = Eq. 8
1 Z Fv . . ( q )
Where:
(o7 = limiting I-131 concentration (puCi/cc)
L = . limiting I-131 release rate from §6.3.1 (uCi/min)
Fy = vent flow high limit for vent V (cc/min)
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6.3.3 Site Limiting Release Rate — Particulates

a. The limiting release rate for particulates shall be
determined as follows:

_O,*DRp *k

D, (Eq.9)

L,

Where:
Lp

limiting release rate- particulates (pCi/min)

Q = total particulate source térm (Ci)

dose rate limit for 1-131, I-133, trifium, and
particulate effluent (1500 mrem/year
maximum organ, inhalation) (ref. TRO

DR

3.11.2.1, IL.A) :
Dpe = limiting (maximum) organ dose for all age
~ groups resulting from the source term Qp
(mrem) ' .
k ‘= ° units conversion fécto_r .

(1E6 pCi/Ci) * (1 yr/365 days) * (1 day/ 24
hours) * (1 hour/ 60 minutes)

De shall be determined per equation 6 using the particulate
source term and dispersion parameters provided in
Attachment E.

Note, Qpis the sum of the particulate activities provided in
Attachment E. The ratio of the annual source term to the
corresponding organ dose is used in the above equations.
Thus, either the total annual release per unit or the total
annual release for the site may be used.
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Limiting Concentration - Particulates

The limiting particulate concentration shall be determined as
follows:

Cp =§L'I’; (Eq. 10)
Where:
Co = limiting particulate concentration (uCi/cc)
L, = limiting particulate release rate from §6.3.3
(uCmin) )
F., = vent flow high limit for vent v (cc/min)

"~ 6.4  Airborne Monitor Line Loss Corrections

Chemistry shall apply the following conedion factors to sample

6.4.1
analysis results in order to correct for airbomne effluent monitor
. sample line loss in accordance with station procedures:
CORRECTION FACTORS
(Ref. 3.15)
64.2 Effluent Mon lodine Particulates
‘itors

Reactor Building Unit 1 Refuel Floor 15 3.2

~ Reactor Building Unit 1 Roof o 1.0 1.0
Reactor Building Unit 2 Refuel Floor 15 3.2
Reactor Building Unit 2 Roof - 1.0 1.0
Turbine Building Unit 1 Refuel Floor 1.6 36
Turbine Building Unit 1 PAVSS 17 4.2
Turbine Building Unit 1 Roof 1.0 1.0
Turbine Building Unit 2 Refuel Floor 16 3.6
Turbine Building Unit 2 PAVSS 17 4.3
Turbine Building Unit 2 Root 1.0 1.0
Standby Gas Treatment; Refuel Floor 15 3.9
Standby Gas Treatment; PAVSS 16 4.4
Standby Gas Treatment; Roof 1.0 1.0
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65  Airbome Effluent Dose Calculations Exceedmg Twice the Quarterly or Annual
TRM Values
6.5.1 When the results of airbome dose calculations exceed twice the

value of TR's 3.11.2.2.3, 3.11.2.2.b, 3.11.2.3.4, or 3.11.2.3.b,
calculations shall be made which include the direct radiation
contribution in accordance with ODCM-QA-006 to determine if the
limits of TR 3.11.3 have been exceeded. If the limits of TR 3.11.3
have been exceeded, a special report shall be prepared and
submitted to the NRC within 30 days which addresses the actlons
specified in TR 3.11.3.

6.6  Projected Dose from Gaseous Effluent

6.6.1 _ Doses from gaseous effluents released to unrestricted areas are
: projected at least every 31 days as required by TRM 3.11.2.5.
These projections are made by averaging the doses from previous
operating history (normally the previous three months) which i is
indicative of expected future operations.

(‘ ; 7.  RECORDS

None
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DOSE FACTORS FOR NOBLE GASES (1)

Whole Body Gamma Air Beta Air
Dose Factor Skin Dose Factor Dose Factor Dose Factor
K; L M; N;
Radionuclide | (mrem/yr per uC/m®) | (mrem/yr per uCi/m®)| (mrad/yr per uC/m®) | -(mrad/yr per pCi/m°)
Kr-83m : 7.56E-02 — 1.93E+01 2.88E+02
Kr-85m 1.17E403 1.46E+03 - 1.23E+03 1.97E+03
Kr-85 1.61E+01 1.34E+03 1.72E401 1.95E+03
Kr-87 5.92E+03 9.73E+03 6.17E+03 ' 1.03E+04
{Kr-88 1.47E+04 2.37E+03 1.52E+04 2.93E+03
Kr-89 1.66E+04 1.01E+04 1.73E+04 1.06E+04
Kr-90 1.56E+04 7.29E+03 "~ 1.63E+04 - 7.83E+03
Xe-131m 9.15E+01 4.76E+02 1.56E+02 1.11E+03
Xe-133m 2.51E+02 9.94E+02 3.27E+02 1.48E403
Xe-133 2.94E+02 3.06E+02 . 3.53E+02 1.05E+03
Xe-135m - 8.12E+03 7.11E+02 3.36E+03 7.38E+02
Xe-135 1.81E+03 1.86E+03 . 1.92E+03 - 2.46E+03
Xe-137 1.42E+03 1.22E+04 1.51E+03 1.27E+04
Xe-138 8.83E+03 413E+03 . 9.21E403 : 4.75E+03
( Ar-41 8.84E+03 2.69E+03 9.30E+03 3.28E+03

1. The listed dose factors are for radionuclides that may be detected in airborne effluents and
derived from Table B-1 in Reg. Guide 1.109.

Page 1 of 1
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ANNUAL AVERAGE DISPERSION FACTORS
USED FOR MONTHLY SURVEILLANCES ¢
Typeof Location  |Direction|Distance| x/Q x/Q x/Q D/Q
(miles) | (sec/m®) | (sec/m®) | (sec/m®) (per m?)
no decay | 2.260 day | 8.000 day
decay decay
undepleted | undepleted | depleted
IMaximum Site Bouﬁdary SW 0.60 |2.40E-05 |2.40E-05 |2.10E-05 |3.00E-08
Closest Site Boundary S 0.34 |1.40E-05 |1.40E-05 |1.30E-05 |4.50E-08
Maximum X/Q Residence WSW 1.16 |1.10E-05 {1.20E-0S5 |9.70E-06_|1.10E-08
Maximum Dairy Animal WSW 1.70 |6.60E-06 |6.50E-06 |5.50E-06 |6.10E-09
IMaximum D/Q Residence SE 0.38 |4.10E-06 |4.10E-06 |3.80E-06 |2.20E-08
Notes:
' 1. July, 1981, through December, 1985, meteorological data.
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Units:

AgeGroup:
Pathway:

Nuclide

H-3
c-14
NA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
CoO-58
co-60
NI-63
NI-65
cu-64
ZN-65
ZN-69
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-90
Y-91
Y-91M
Y-92
Y-93
ZR-95
ZR-97
NB-95
MO-99
TC-99M
TC-101
RU-103 -

. RU-105
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airbome Pathways & Tritium Ingestion: (mrem/yr)/(pCi/m/3))
Deposition Pathways: (m”2 * (mrem/yr)/(uCi/sec)
ADULT
Grs/Goat/Milk (GMILK)

Liver

Thyroid

Ridney

0.00e+00
2.63e+08
2.94e+05
3.1%e+09
0.00e+00
0.00e+00
0.00e+00
3.27e+05
3.86e+05
0.00e+00
0.00e+00
8.08e+08
4.52e-02
0.00e+00
1.65e+08
2.64e-13
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
3.05e+09
9.83e+10
6.11e+04
1.04e+00
8.51e+00
1.03e+03
7.59%e-21
6.78e-06
2.69e-02
1.13e+02
5.21e-02

.9.91e+03

0.00e+00
4.02e-01
3.77e-61
1.22e+02
1.04e-04
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1.56e+03
5.27e+07
2.94e405
1.28e+09
0.00e+00
1.0le+06
5.07e-04
2.26e+05

'9.08e+05

5.66e+05
1.97e+06
5.60e+07
5.87e-03
2.67e+03
5.24e+08
5.04e-13
0.00e+00
0.00e+00
3.11e+08
2.99%e-46
7.93e-55
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
3.63e+01
1.05e-02
5.51e+03
2.98e+06
1.14e+00
5.44e-61
0.00e+00
0.00e+00

1.56e+03
5.27e+07
2.94e+05

1.56e+03
5.27e+07
2.94e+05

0.00e+00 0.00e+00
2.05e+03 7.56e+02
0.00e+00 3.01le+05
0.00e+00 6.44e-04
0.00e+00 0.00e+00
0.00e+00 0.00e+00
0.00e+00 0.00e+00
0.00e+00 0.00e+00
0.00e+00" 0.00e+00
0.00e+00 0.00e+00
0.00e+00 6.72e+03
0.00e+00 3.50e+08
0.00e+00 3.28e-13
0.00e+00° 0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

'0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
5.70e+01
1.5%e-02
5.45e+03
6.74e+06
1.72e+01
9.79e-60
4.66e+02
1.34e-03

1.56e+03
5.27e+07
2.94e+05
0.00e+00
4.55e+03
0.00e+00
0.00e+00
1.26e+05
2.54e+05
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00.
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
5.56e-01
2.78e-61
0.00e+00
0.00e+00

Skin

TB

1.56e+03
5.27e+07
2.94e+05
2.31e+0%9
8.63e+05
3.09e+06
1.62e-02
1.2%e+05
3.03e+06
1.15e+07
3.70e+07
1.17e+07
1.4%9e-01
2.27e+05
3.30e+08
7.58e~14
1.71e-02-
1.65e-29
6.14e+07
4.14e-57
4.61le-68
4.8%e+08
2.84e+09
2.91e+05
2.07e+01
9.02e+04
5.67e+05
2.23e-20
1.19e-01
8.54e+02
1.15e+05
3.26e+03
3.35e+07
6€.90e+06
6.72e+02
1.63e-72
1.43e+04
6.35e-02

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.56e+03
5.27e+07
2.94e+05
7.93e+08
3.43e+03
1.93e+05
9.00e-05

0.00e+00 5.26e+04
0:00e+00 3.48e+05
0.00e+00 1.27e+06
0.00e+00 4.34e+06
0.00e+00 2.71e+07
0.00e+00 2.68e-03
0.00e+00 1.25e+03
0.00e+00 2.37e+08
0.00e+00 3.51e-14
0.00e+00 1.1%e-02
0.00e+00 2.10e-24
0.00e+00 1.45e+08
0.00e+00 1.59e-46
0.00e+00 5.58e-55
0.00e+00 8.75e+07
0.00e+00 2.41e+10
0.00e+00 2.47e+03
0.00e+00 4.51e-02
0.00e+00 2.28e-01
0.00e+00 2.76e+01
0.00e+00 2.94e-22
0.00e+00 1.98e~07
0.00e+00 7.44e-04
0.00e+00 2.46e+01
0.00e+00 4.81e-03
0.00e+00 2.96e+03
0.00e+00 5.66e+05
0.00e+00 1.44e+01
0.00e+00 5.33e-60
0.00e+00 5.26e+01
0.00e+00 4.10e-05



Units:

AgeGroup:
Pathway:

Nuclide

RU-106
AG-110M
TE-125M
TE-127
TE-127M"
TE-129
TE-129M
TE-131
TE-131M
TE-132.
I-130
1-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Cs-138
BA-139
BA-140
Ba-141
BA-142
La-140
La-142
CE-141
CE-143
CE-144
PR-143
PR-144
ND-147
W-187
NP-239
PU-239

. U-235
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3))
Deposition Pathways: (m”"2 * (mrem/yr)/(uCi/sec)

ADULT
Grs/Goat/Milk (GMILK)

2.45e+03
6.99%e+06
1.96e+06
7.88e+01
5.49e+06
3.53e-11
7.23e+06
4.82e-34

‘4.34e+04

2.88e+05
2.53e+05
1.78e+08
1.01le-01
2.33e+06
1.27e-12
7.76e+03
1.70e+10
7.90e+08
2.21e+10
2.95e-23
5.48e-09
3.23e+06
5.71le-47
4.12e-81
5.42e-01
2.29e-12
5.8le+02
5.00e+00
4.2%9e+04
1.89e+01
8.25e-55
1.13e+01
7.83e+02
4.41e-01
3.36e+06
3.71e+08
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Liver

.0.00e+00
6.46e+06
7.08e+05
2.83e+01
1.96e+06
1.32e-11
2.70e+06
2.02e-34
2.12e+04
1.87e+05
7.46e+05
2.54e+08
2.6%9e-01
4.05e+06
3.46e-12
2.03e+04
4.04e+10
3.12e+09
3.03e+10
5.83e-23
3.91e-12
4.05e+03
4.31e-50
4.24e-84
2.73e-01
1.04e-12
3.93e+02
3.65e+03
1.7%9e+04
7.60e+00
3.43e-55
1.31e+01
6.55e+02
4.34e-02
4.04e+05
0.00e+00

Thyroid

0.00e+00
0.00e+00
5.88e+05
5.83e+01
1.40e+06
2.71le-11
2.48e+06
3.97e-34
3.36e+04
2.06e+05
6.33e+07
8.33e+10
9.41e+00
5.95e+08
6.00e-11
1.34e+06

" 0.00e+00°

0.00e+00
0.00e+00
0.00e+00
"0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

Kidney

4.73e+03"
1.27e+07
7.95e+06
3.21e+02
2.23e+07
1.48e-10
3.02e+07
2.11e-33
2.15e+05
1.80e+06
1.17e+06
4.36e+08
4.28e-01
7.06e+06
5.5le-12
3.26e+04
1.31e+10
1.74e+09
1.03e+10

4.2%e-23

3.65e-12
1.38e+03
4.01e-50
3.58e-84
0.00e+00
0.00e+00
1.83e+02
1.63e+00
1.06e+04
4.3%+00
1.93e-55
7.64e+00
0.00e+00
1.35e-01
3.76e+05
8.67e+07

GI-Lli

Skin

0.00e+00 1.58e+05
0.00e+00 2.64e+09
0.00e+00 7.81le+06
0.00e+00 6.21e+03
0.00e+00 1.84e+07
0.00e+00 2.66e-11
0.00e+00 3.64e+07
0.00e+00 6.83e-35
0.00e+00 2.11e+06
0.00e+00 8.82e+06
0.00e+00 6.43e+05
0.00e+00 6.71e+07
0.00e+00 5.05e-02
0.00e+00 3.64e+06

0.00e+00.3.02e-15-

0.00e+00 2.29%e+04
4.34e+09 7.06e+08
2.38e+08 3.54e+08
3.42e+09 5.86e+08
4.23e-24 2.4%e-28
2.22e-12 9.72e-09
2.32e+03 6.64e+06
2.45e-50 2.6%e-56
2.40e-84 0.00e+00
0.00e+00 2.01le+04
0.00e+00 7.62e-09
0.00e+00 1.50e+06
0.00e+00 1.38e+05
0.00e+00 1.45e+07
0.00e+00 8.30e+04
0.00e+00 1.19e-61
0.00e+00 6.27e+04
0.00e+00 2.15e+05
0.00e+00 8.90e+03
0.00e+00 "3.09e+05

0.00e+00 3.62e+07

0.00e+00
0.00e+00

-0.00e+00

0.00e+00
0.00e+00
0.00e+00
0:00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

"0.00e+00

0.00e+00

'0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

3.10e+02
3.84e+06
2.62e+05
1.70e+01
€6€.70e+05
8.59%e-12
J.l4e+06
1.52e~-34
1.77e+04
1.75e+05
2.95e+05
1.46e+08
9.41e-02
1.23e+06
1.24e-12
7.50e+03
3.30e+10
2.25e+09
1.98e+10
2.89%e-23
1.60e-10
2.11e+05
" 1.93e-48
2.59%e-82
7.22e-02
2.60e-13
4.46e+01
4.0%e-01
2.31e+03
9.3%9e-01
4.19%e-56
7.82e-01
2.2%e+02
2.3%e-02
8.86e+04
2.25e+07



Units:

AgeGroup:
Pathway:

Nuclide

- - T . - —— - . - o - o - -

TE-127M
TE-129

. TE-129M
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/m~3))
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec)
ADULT
Ground Plane Deposition (GPD)

Bone

1.20e+07
4.66e+06
1.39%e+09
9.04e+05
2.72e+08
3.7%e+08
2.15e+10
2.97e+05
6.07e+05
7.47e+08
4.87e+03
2.03e+05
8.9%e+06
3.31le+04
1.21le+05
2.16e+04
2.15e+06
7.77e+05
4.4%e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.17e+04
2.62e+04
1.98e+07
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Thyroid

1.20e+07
4.66e+06
1.3%e+09
9.04e+05
2.72e+08
3.79e+08
2.15e+10
2.97e+05
6.07e+05
7.47e+08
4.87e+03
2.03e+05
8.99%e+06
3.31e+04
1.21le+05
2.16e+04
2.15e+06
7.77e+05
4.4%e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
€6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.17e+04
2.62e+04
1.98e+07

1.20e+07
4.66e+06
1.39e+09
9.04e+05
2.72e+08
3.75e+08
2.15e+10
2.%7e+05
6.07e+05
7.47e+08
4.87e+03
2.03e+05
8.99e+06
3.31e+04
1.21e+05
2.16e+04
2.15e+06
7.77e+05
4.4%e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.17e+04
2.62e+04
1.98e+07

1.20e+07
4.66e+06
1.39e+08%
9.04e+05
2.72e+08
3.7%e+08
2.15e+10

2.97e+05"
€.07e+05"

7.47e+08
4.87e+03
2.03e+05
8.9%9e+06
3.31e+04
1.21e+05
2.16e+04

2.15e+06

7.77e+05
4.49%e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2:04e+04
1.08e+08

'6.37e+05

4.22e+08
3.44e+08
1.55e+06
2.98e+03
9.17e+04
2.62e+04
1.98e+07

1.20e+07
4.66e+06
1.39%e+09
9.04e+05
2.72e+08
3.7%e+08
2.15e+10
2.97e+05
6.07e+05
7.47e+08
4.87e+03

-2.03e+05
8.99e+06

3.31le+04
1.21e+05
2.16e+04

1.20e+07
4.66e+06
1.3%e+08
9.04e+05
2.72e+08
3.79e+08
2.15e+10
2.97e+05
6.07e+05
7.47e+08
4.87e+03
2.03e+05
8.99%e+06
3.31le+04
1.21e+05
2.16e+04

2:15e+06 2.15e+06

7.77e+05

4.4%e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.17e+04
2.62e+04
1.98e+07

7.77e+05
4.49e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
$.17e+04
2.62e+04
1.98e+07

"1.39%e+07
5.51e+06
1.63e+09
1.07e+06
3.20e+08
4.44e+08
2.15e+10
3.45e+05
6.88e+05
8.60e+08
7.08e+03
2.36e+05
1.03e+07
3.78e+04
1.45e+05
2.51e+04
-2.51e+06
8.63e+05
5.31e+03
1.21e+06
1.16e+05
2.14e+05
2.51e+05
2.84e+08
3.45e+06
1.61le+08
4.63e+06
2.11e+05
2.26e+04
1.26e+08
7.21e+05
5.07e+08
4.01e+09
2.13e+06
3.28e+03
1.08e+05
3.10e+04
2.31e+07

1.20e+07
4.66e+06
1.39e+09
9.04e+05
2.72e+08
3.7%e+08
2.15e+10
2.97e+05
6.07e+05
7.47e+08
4.87e+03
2.03e+05
8.99%e+06
3.31e+04
1.21e+05
2.16e+04
2.15e+06
7 .77e+05
4.49e+03
1.06e+06
1.00e+05

1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.17e+04
2.62e+04
1.98e+07



Units:

AgeGroup:

Pathway:

Nuclide -
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/m~3))
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec)
ADULT
Ground Plane Deposition (GPD)

Bone

Thyroid

Kidney

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51e+08
1.03e+10
3.59e+05
1.06e+05
2.05e+07
4.17e+04
4.49e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.39e+06
2.35e+06
1.71e+06
2.29e+06
9.28e+09%
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2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51e+08
1.03e+10
3.59%9e+05
1.06e+05
2.05e+07
4.17e+04
4.4%9e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
€.95e+07
1.84e+03
8.3%e+06
2.35e+06
1.71e+06
2.2%9e+06
9.28e+09

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51e+08
1.03e+10
3.5%9e+05
1.06e+05
2.05e+07
4.17e+04
4.49e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.3%e+06
2.35e+06
1.71e+06
2.29%e+06
9.28e+09

2.92e+04
8.03e+06
4.24e+06
5.51e+06

1.72e+07.

1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51e+08
1.03e+10
3.5%9e+05
1.06e+05
2.05e+07
4.17e+04
4.4%e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.3%e+06
2.35e+06
1.71e+06
2.29e+06
9.28e+09

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06

'4.47e+05

2.53e+06
6.86e+09
1.51e+08

1.03e+10
3.59e+05"

1.06e+05
2.05e+07
4.17e+04
4.4%e+04

1.92e+07

7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.39%e+06
2.35e+06
1.71e+06
2.2%e+06
9.28e+09

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
€.86e+09
1.51e+08
1.03e+10
3.59e+05
1.06e+05
2.05e+07
4.17e+04
4.49%e+04

1.92e+07.

7.60e+05
1.37e+07
2.31e+06
€.95e+07
1.84e+03
8.39%e+06
2.35e+06
1.71e+06
2.29e+06
9.28e+08%

3.45e+07
9.46e+06
4.98e+06
6.69e+06
2.09e+07
1.47e+06
2.98e+06
5.31e+05
2.95e+06
8.00e+09
1.71e+08
1.20e+10
4.10e+05
1.19e+05

2.35e+07

4.75e+04
5.1le+04
2.18e+07
9.12e+05
1.54e+07
2.63e+06
8.04e+07
2.11e+03
1.01e+07
2.73e+06
1.98e+06
2.23e+07
1.16e+l10

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51e+08
1.03e+10
3.5%e+05
1.06e+05
2.05e+07
4.17e+04
4.4%e+04
1.92e+07
7.60e+05
1.37e+07
2.31le+06
6.95e+07
1.84e+03
8.39%e+06

'2.35e+06

1.71e+06
2.29e+07
9.28e+09



Units:

AgeGroup:
Pathway:

Nuclide
H-3
c-14
NA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59 .
CO-58
CO-60
NI-63
NI-65
CU-64
ZN-65
ZN-69
BR-83
BR-84
BR-85
RB-86
RB-88
RB-89
SR-89
SR-50
SR-91
SR-92
Y-90
Y-91
Y-91M
Y-92
Y-93
ZR-95
ZR-97
NB-95
MO-89
TC-99M
TC-101
. RU-103

Attachment C
ODCM-QA-004
Revision 3

* Page 23 of 64

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airbome Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3))
Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)
ADULT ‘

Inhalation (INHL)

Liver

Thyroid

0.00e+00
1.82e+04
1.02e+04
1.32e+06
0.00e+00
0.00e+00
0.00e+00
2.46e+04
1.18e+04

-0.00e+00

0.00e+00
4.32e+05
1.54e+00
0.00e+00
3.24e+04
3.38e-02
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
3.04e+05
9.92e+07
6.1%e+01
6.74e+00
2:09e+03
4.62e+05
2.61e-01
1.03e+01
9.44e+01
1.07e+05
9.68e+01
1.41e+04
0.00e+00
1.03e-03
4.18e-05
1.53e+03
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1.26e+03
3.41e+03
1.02e+04
7.71e+04
0.00e+00
3.96e+04
1.24e+00
1.70e+04
2.78e+04
1.58e+03
1.15e+04
3.14e+04
2.10e-01
1.46e+00
1.03e+05
6.51e-02
0.00e+00
0.00e+00
0.00e+00
1.35e+05
3.87e+02
2.56e+02
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
3.44e+04
1.96e+01
7.82e+03
1.21e+02
2.91e-03
6.02e-05
0.00e+00

1.26e+03
3.41le+03
1.02e+04
0.00e+00
5.95e+01
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00"

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

'0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.26e+03
3.41e+03
1.02e+04
0.00e+00
2.28e+01
9.84e+03
1.30e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00-

0.00e+00
4.62e+00
6.90e+04
4.22e-02
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
S.42e+04
2.97e+01
7.74e+03
2.91e+02
4.42e-02
1.08e-03
5.83e+03

1.26e+03
3.41e+03

‘1.02e+04

0.00e+00
1.44e+04
1.40e+06
9.44e+03
7.21e+04
1.02e+06
9.28e+05
5.97e+06
1.78e+05
5.60e+03
€.78e+03
8.64e+05
9.20e+02
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.40e+06
9.60e+06
3.65e+04
1.65e+04
1.70e+05
1.70e+06
1.92e+03
1.57e+04
4.85e+04
1.77e+06
7.87e+04
5.05e+05
9.12e+04
7.64e+02
3.9%e+02
5.05e+05

1.26e+03
3.41e+03
1.02e+04
8.64e+04
3.32e+03
7.74e+04
2.02e+04
6.03e+03
1.88e+05
1.06e+05
2.85e+05
1.34e+04
1.23e+04
4.90e+04
5.34e+04
1.63e+01
-2.32e+02
1.64e-03
0.00e+00
1.66e+04
3.34e-09
9.28e~12
3.50e+05
7.22e4+05
1.8%1e+05
4.30e+04
5.06e+05
3.85e+05
1.33e+00
7.35e+04
4.22e+05
1.50e+05
5.23e+05
1.04e+405
2.48e+05
4.16e+03
1.0%e-11
1.10e+05

0.00e+00
0.00e+00
0.00e+00
.0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0-00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
-0.00e+00
0.00e+00
‘0.00e+00
p.OOe+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.26e+03

3.41e+03

1.02e+04

5.0le+04

1.00e+02

6.30e+03

1.83e-01
3.94e+03

1.06e+04

2.07e+403

1.48e+04
1.45e+04
9.12e-02
6.15e-01
4.66e+04
4.52e-03
2.41e+02
3.13e+02
1.28e+01
5.90e+04
1.93e+02
1.70e+02
8.72e+03
6.10e+06
2.50e+00
2.91le-01
5.61le+01
1.24e+04
1.02e-02
3.02e-01
2.61le+00
2.33e+04
9.04e+00
4.21e+03
2.30e+01
3.70e-02
5.90e-04
6.58e+02



Units:

AgeGroup:

-‘Pathway:

Nuclide

Attachment C
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airbome Pathways & Tritium Ingestion: (mrem/yr)/(pCi/m~3))
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec)
ADULT

Inhalation (INHL)

Bone

Liver

GI-Lli

Skin

> . - - - - - T G S S S S e > S R - G (e S S - S T - D G5 G - . S G S S T S Y e G o S T S G . . o S S - - -

RU~-105
RU-106
AG-110M
TE-125M
TE-127
TE-127M
TE-129
TE-129M
TE-131
TE-131M
TE-132
I-130
I-131
I-132
I-133
I-134
I-135
cs-134
Ccs-136
cs-137
CS-138
BA-139
BA-140
BA-141
Ba-142
LA-140
LA-142
CE-141
CE-143
CE-144
PR-143
PR-144
ND-147
w-187
NP-239
PU-239

. U-235

7.90e-01
6.91e+04
1.08e+04
3.42e+03
1.40e+00
1.26e+04
4.98e-02
9.76e+03
1.11e-02
6.9%e+01
2.60e+02
4.58e+03
2.52e+04
1.16e+03
8.64e+03
6.44e+02
2.68e+03
3.73e+05
3.90e+04
4.78e+05
3.31le+02
9.36e-01
3.90e+04
1.00e-01
2.63e-02
3.44e+02
6.83e-01
1.99e+04
1.86e+02
3.43e+06
9.36e+03
3.01le-02
5.27e+03
8.48e+00
2.30e+02
1.33e+l10
8.00e+07
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0.00e+00
0.00e+00
1.00e+04
1.58e+03
6.42e-01
5.77e+03
2.39%e-02
4.67e+03
5.95e-03
4.36e+01
2.15e+02
1.34e+04
3.58e+04
3.26e+03
1.48e+04
1.73e+03
€.98e+03
8.48e+05
1.46e+05
6.21e+05
€.21e+02
6.66e-04
4.50e+01
7.53e-05
2.70e-05
1.74e+02
3.10e-01
1.35e+04
1.38e+02
1.43e+06
3.75e+03
1.25e-02
6.10e+03
7.08e+00
2.03e+02
8.56e+09
0.00e+00

0.00e+00
0.00e+00
0.00e+00
1.05e+03
1.06e+00
3.2%e+03
3.90e-02
3.44e+03
9.36e-03
5.50e+01
1.90e+02
1.14e+06
1.1%e+07
1.14e+05
2.15e+06
2.98e+04
4.48e+05
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.02e+00
1.34e+05
1.97e+04
1.24e+04
5.10e+00
4.58e+04
1.87e-01
3.66e+04
4.37e-02
3.09e+02
1.46e+03
2.09e+04
6.13e+04
5.18e+03
2.58e+04
2.75e+03
1.11e+04
2.87e+05
8.56e+04

‘2.22e+05

4.80e+02
6.22e-04
1.67e+01
7.00e-05

'2.29e-05

0.00e+00
0.00e+00
6.26e+03
6.08e+01
8.48e+05
2.16e+03
7.05e-03
3.56e+03
0.00e+00
7.00e+01
2.64e+09
1.87e+07

1.10e+04
9.36e+06
4.63e+06
3.14e+05
6.51e+03
9.60e+05
1.94e+03
1.16e+06
1.39%9e+03
1.46e+05
2.88e+05
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
9.76e+04
1.20e+404
7.52e+04
4.86e+01
3.76e+03
1.27e+06
1.94e+03
1.1%e+03
1.36e+05
6.33e+03
3.62e+05
7.98e+04
7.78e+06
2.8le+05
1.02e+403
2.21e+05
2.90e+04
3.76e+04
1.38e+09
3.92e+08

4.82e+04
9.12e+05
3.02e+05
7.06e+04
5.74e+04
1.50e+05
1.57e+02
3.83e+05
1.84e+01
5.56e+05
5.10e+05
7.69e+03
6.28e+03
4.06e+02
8.88e+03
1.0le+00
5.25e+03
1.04e+04
1.17e+04
8.40e+03
1.86e-03
8.96e+02
2.18e+05
1.16e-07
1.57e-16
-4.58e+05
2.11e+03
1.20e+05
2.26e+05
8.16e+05
2.00e+05
2.15e-08
1.73e+05
1.55e+05
1.19%e+05
3.30e+05
3.87e+06

.0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0-.00e+00
0.00e+00"
0.00e+00°
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

"0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

3.1le-01
8.72e+03
5.94e+03
4.67e+02
3.10e-01
1.57e+03
1.24e-02
1.58e+03
3.59e-03
2.90e+01
1.62e+02
5.28e+03
2.05e+04
1.16e+03
4.52e+03
6.15e+02
2.57e+03
7.28e+05
1.10e+05
4.28e+05
3.24e+02
2.74e-02
2.57e+03
3.36e-03
1.66e-03
4.58e+01
7.72e-02
1.53e+03
1.53e+01
1.84e+05
4.64e+02
1.53e-03
3.65e+02
2.48e+00
1.24e+01
6.20e+08
4.86e+06



Units:

AgeGroup:
Pathway:

Nuclide
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ODCM-QA-004
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE

(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/m~3))
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec)
ADULT
Grs/Cow/Meat (CMEAT)

Liver

Thyroid

Kidney

GASES

H-3
c-14
NaA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
CcO-58

* C0-60

NI-63
NI-65
Cu-64
ZN-65
RB-86
SR-89
SR-90
SR-91
SR-92
¥-90
¥-91
Y-82
Y-93
ZR-95 .
ZR-97
NB-95
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
TE-125M
TE-127
TE-127M
TE-129M
. TE-131M

0.00e+00
2.41e+08
1.40e-03
7.25e+08
0.00e+00
0.00e+00

- 0.00e+00

2.93e+08
2.66e+08
0.00e+00
0.00e+00
1.8%e+10
2.69e-52
0.00e+00
3.56e+08
0.00e+00
3.02e+08
1.24e+10
1.59e-10
1.3%e-49
1.08e+02
1.13e+06
1.73e-39
4.91e-12
1.87e+06
2.12e-05
2.30e+06
0.00e+00
4.80e-21
1.05e+08
6.40e-28
2.80e+09
6.68e+06
3.59e+08
2.23e-10
1.12e+09
1.14e+08
4.,58e+02
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3.25e+02
4.83e+07
1.40e-03
2.90e+08
0.00e+00
9.18e+06
1.81e-53
2.03e+08
6.24e+08
1.82e+07
7.52e+07
1.31e+09
3.50e-53
2.81e-07
1.13e+09
4.88e+08
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
6.01le+05
4.28e-06
1.28e+06
1.0le+05
1.36e-20
0.00e+00
0.00e+00
0.00e+00
€.18e+06
1.30e+08
8.00e-11
3.99e+08
4.23e+08
2.24e+402

3.25e+02
4.83e+07
1.40e-03
0.00e+00
4.22e+03
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
'0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.08e+08
1.65e-10
2.85e+08
3.90e+08
3.55e+02

3.25e+02
.4.83e+07
1.40e-03
0.00e+00
1.55e+03
2.73e+06
2.30e-53
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00.

0.00e+00
7.09e~-07
7.57e+08
0.00e+00
*0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
9.43e+05
6.47e-06
1.26e+06
2.28e+05
2.06e-19
4.02e+08
8.27e-27
5.40e+09
1.22e+07
1.46e+09
9.08e-10
4.53e+08
4.74e+09
2.27e+03

3.25e+02
4.83e+07
1.40e-03
0.00e+00
9.36e+03
0.00e+00
0.00e+00
1.13e+08
1.75e+08
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0..00e+00_

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
'6.65e-21
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

3.25e+02
4.83e+07
1.40e-03
5.24e+08
1.77e+06
2.81le+07
S.77e-52
1.16e+08
2.08e+09
3.70e+08
1.41e+09
2.73e+08
8.87e-52
2.40e-05
7.13e+08
9.62e+07
4.84e+07.
3.59e+08
7.5%e-10"
2.76e-48
1.15e+06 °
6.23e+08
3.02e-35
1.56e-07
1.90e+09
1.33e+00
7.76e+09
2.33e+05
8.03e-18
1.23e+10
3.91e-25
1.81le+ll
2.52e+0%9
1.43e+09
1.76e-08
3.74e+09
5.71e+09
2.22e+04

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0,.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

3.25e+02

4.83e+07

1.40e-03

1.80e+08

7.05e+03

1.75e+06

3.21e-54

4.73e+07

2.3%e+08

4.09e+07

1.66e+08
6.34e+08
1.60e-53

1.32e-07
5.12e+08
2.27e+08
8.66e+06
3.05e+09
6.44e-12
6.03e-51
2.91e+00
3.03e+04
5.04e-41
1.36e-13
4.07e+05
1.96e-06
6.87e+05
1.92e+04
1.73e-19
4.53e+07
2.53e-28
3.54e+08
3.67e+06
4.81le+07
4.82e-11
1.36e+08
1.80e+08
1.87e+02



Units:

AgeGroup:
Pathway:

Nuclide

Attachment C
ODCM-QA-004
Revision 3

* Page 26 of 64

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3))

Deposition Pathways: (m”2 * (mre

ADULT
Grs/Cow/Meat (CMEAT)

Bone

Liver

Thyroid

Kianey

m/yr)/(uCi/sec)

TE=132
I-130
I-131
I-132
I-133
I-135
Cs-134
CS-136
€sS-137
BA~140
LA-140
LA-142
CE-141
CE-143
CE-144
PR-143
ND-147
W-187
NP-239
PU-239
U-235

1.43e+06
1.09e-06
5.38e+06
4.25e-5%
1.87e-01
2.37e-17
6.58e+08
1.21e+07
8.72e+08
2.88e+07
3.75e-02
4.59e-92
1.41e+04
2.04e-02
1.46e+06
2.10e+04
7.08e+03
2.11e-02
2.6le-01
2.78e+07
7.47e+08
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9.24e+05
3.23e-06
7.70e+06
1.14e-58
3.25e-01
6.21le-17
1.57e+09
-4.77e+07
1.19e+09
3.62e+04
1.8%e-02
2.0%e-92
9.51e+03
1.51e+01
6.0%e+05
8.42e+03
8.1%e+03
1.76é-02
2.57e-02
3.34e+06
0.00e+00

1.02e+06
2.73e-04
2.52e+09
3.98e-57
4.77e+01
4.09e-15
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00-
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

8.90e+06
5.04e-06
1.32e+07
l1.81le-58
5.67e-01
9.96e-17
5.06e+08
2.65e+07
4.05e+08
1.23e+04
0.00e+00,
0.00e+00
4.42e+03
6.62e~-03
3.62e+05
4.86e+03
4.79%e+03
0.00e+00
8.01le-02
3.11e+406
1.74e+08

0.00e+00 4.37e+07
0.00e+00 2.78e-06
0.00e+00 2.03e+06
0.00e+00 2.13e-59%
0.00e+00 2.92e-01
0.00e+00 7.0le-17
1.68e+08 2.74e+07
3.63e+06 5.41e+06
1.35e+08 2.31e+07
2.07e+04 5.93e+07
0.00e+00 1.39%e+03
0.00e+00 1.52e-88
0.00e+00 3.63e+07
0.00e+00 5.63e+02
0.00e+00 4.93e+08
0.00e+00_9.20e+07
0.00e+00 3.93e+07
0.00e+00 5.77e+00
0.00e+00 5.27e+03
0.00e+00 2.56e+06
0.00e+00 7.28e+07

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

.0.00e+00

0.00e+00

-0.00e+00

0.00e+00

‘0.00e+00

0.00e+00

8.67e+05
1.27e-06
4.41e+06
3.98e-59
9.90e-02
2.29e-17
1.28e+0%
3.43e+07
7.81le+08
1.89e+06
5.00e-03
5.20e-93
1.08e+03
1.67e-03
7.83e+04
1.04e+03
4.90e+02
€.16e-03
1.42e-02
7.33e+05
4.53e+07



Units:

AgeGroup:
Pathway:

Nuclide

H-3
c-14
NA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
CO-58
CO-60
NI-63
NI-65
CU-64
ZN-65
ZN-69
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-90
Y-91
Y-91M
Y-92
Y-93
ZR-95
ZR-97
NB-95
MO-99
TC-99M
TC-101
RU-103

. RU-105

Attachment C
ODCM-QA-004
Revision 3

" Page 27 of 64

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

(Ref.3.9Ch. 5.2, 5.3)

Airbome Pathways & Tritium Ingestion: (mrem/yr)/(pCi/mA3))

Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)

ADULT
Grs/Cow/Milk (CMILK)

Bone

Liver

Thyroid

Kidney

0.00e+00
2.63e+08
2.45e+06
2.66e+08
0.00e+00
0.00e+00
0.00e+00
2.51e+07
2.97e+07
0.00e+00
0.00e+00
6.73e+09
3.77e-01
0.00e+00
1.37e+09
2.20e-12
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.45e+09

4.68e+10

2.91le+04
4.97e~01
7.09e+01
8.59e+03
6.32e-20
5.65e~05
2.24e-01
9.43e+02
4.34e-01
8.26e+04
0.00e+00
3.35e+00
3.14e-60
1.02e+03
8.66e-04
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7.63e+02
5.27e+07
2.45e+06
1.06e+09
0.00e+00
8.41e+06
4.23e-03
1.74e+07
6.98e+07
4.71e+06
1.64e+07
4.67e+08
4.89e-02
2.39e+04
4.37e+0%
4.20e-12
0.00e+00
10.00e+00
2.60e+09
2.49e-45
6.61le~-54
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
3.03e+02
8.77e-02
4.5%e+04
2.48e+07
9.46e+00
4.53e-60
0.00e+00
0.00e+00

7.63e+02
5.27e+07
2.45e+06
0.00e+00°
1.71e+04 -
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00"
0.00e+00

'0.00e+00

0.00e+00
0.00e+00
0.00e+00

'0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

7.63e+02
5.27e+07
2.45e+06
0.00e+00
6€.30e+03
2.50e+06
5.37e-03
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
6.03e+04
2.92e+09
2.73e-12
0.00e+00

Lung

7.63e+02
5.27e+07
2.45e+06
0.00e+00
3.7%e+04
0.00e+00
0.00e+00
9.68e+06
1.95e+07
-0.00e+00
0.00e+00
.0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

7.63e+02
5.27e+07
2.45e+06
1.92e+09
7.1%e+06
2.58e+07
1.35e-01
9.95e+06
2.33e+08
9.56e+07
3.08e+08
9.74e+07
1.24e+00
2.04e+406
2.75e+09
6.31e-13
1.43e-01.

0.00e+00 0.00e+00 1.38e-28

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
4.75e+02
1.32e-01
4.54e+04
5.61le+07
1.44e+02
8.16e~-59
3.8%e+03
1.12e-02

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
4.63e+00
2.31le-60
0.00e+00
0.00e+00

5.12e+08 -
3.45e-56
3.84e-67
2.33e+08
1.35e+09
1.38e+05
S5.84e+00
7.52e+05

-4.73e+06

1.86e-19
9.90e-01
7.12e+03
9.59%e+05
2.72e+04
2.79e+08
5.75e+07
5.60e+03
1.36e-71
1.19e+05
5.29%9e-01-

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00°

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

7.63e+02
5.27e+07
2.45e+06
6.61le+08
2.86e+04
1.61e+06
7.50e-04
4.05e+06
2.68e+07
1.06e+07
3.62e+07
2.26e+08
2.23e-02
1.12e+04
1.97e+09%
2.92e-13
9.90e-02
1.75e-23
1.21e+08
1.32e-45
4.65e-54
4.17e+07
1.15e+10
1.17e+03
2.15e-02
1.90e+00
2.30e+02
2.45e-21
1l.65e-06
6.20e-03
2.05e+02
4.01le-02
2.47e+04
4.72e+06
1.21e+02
4.44e-59
4.35e+02
3.42e-04



Units:

AgeGroup:

‘Pathway:

Nuclide

Attachment C
ODCM-QA-004
Revision 3

*.Page 28 of 64

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2,5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3))

Deposition Pathways: (m"2* (mre
ADULT

Grs/Cow/Milk (CMILK)

Bone

Thyroid

Kidney

m/yr)/(uCi/sec)

RU-106
AG-110M
TE-125M
TE-127 -
TE-127M
TE-129
TE-129M
TE-131
TE-131M
TE-132
I-130
I-131
I-132
I-133
I-134
I-135
CcS-134
CcS-136
cs-137
Ccs-138
BA-139
BA-140
BA-141
BA-142
LA-140
LA-142
CE-141
CE-143
CE-144
PR-143
PR-144
ND-147
w-187
NP-239
PU-239
U-235

Page 10 of

2.04e+04
5.82e+07
1.63e+07
6.56e+02
4.58e+07
2.%4e-10
6.02e+07
4.02e-33
3.62e+05
2.40e+06
2.11e+05
1.48e+08
8.38e-02
1.94e+06
1.06e-12
6.46e+03
5.65e+09
2.63e+08
7.38e+08
9.85e-24
4.57e-08
2.69e+07
4.76e-46
3.43e-80
4.52e+00

1.91le-11

4.85e+03
4.16e+01
3.58e+05
1.58e+02
6.88e-54
9.42e+01
6.53e+03
3.68e+00
2.80e+07
3.10e+09

44

0.00e+00
5.3%9e+07
5.90e+06
2.36e+02
1.64e+07
1.10e-10
2.25e+07
1.68e-33
1.77e+05
1.56e+06
6.22e+05
2.12e+08
2.24e-01
3.37e+06
2.8%e-12
1.6%e+04
1.35e+10
1.04e+09
1.0le+l10
1.94e-23
3.25e-11
3.38e+04
3.59e-49
3.53e-83
2.28e+00
8.70e-12
3.28e+03
3.08e+04
1.50e+05
6€.34e+01
2.86e-54
1.09e+02
5.46e+03
3.61e-01
3.37e+06
0.00e+00

0.00e+00
0.00e+00
4.90e+06
4.86e+02
1.17e+07
2.25e-10
2.07e+07
3.31e-33
2.80e+05
1.72e+06
5.27e+07
6.94e+10
7.84e+00
4.96e+08
5.00e-11
1.12e+06

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

3.94e+04
1.06e+08
6.63e+07
2.67e+03
1.86e+08
1.24e-09
2.51e¥0&
1.76e-32
1.7%e+06
"1.50e+07
9.71e+05
3.63e+08
3.57e-01
5.8%e+06
4.59%e-12
2.71e+04
4.35e+09
‘5.78e+08
3.43e+09
1.43e-23
3.04e-11
1.15e+04
3.34e-49%
2.98e-83
0.00e+00
0.00e+00
1.52e+03
1.36e+01
8.87e+04
3.66e+01
1.61le-54
6.36e+01
0.00e+00
1.13e+00
3.13e+06
7.23e408

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.45e+09.

7.93e+07
1.14e+09
l.41e-24
1.85e-11
1.93e+04
2.04e-49
2.00e-83
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.32e+06
2.20e+10
6.51e+07
5.18e+04
1.54e+08
2.22e-10
3.03e+08
5.6%e-34
1.76e+07
7.35e+07
5.36e+05
5.5%9e+07
4.21le-02
3.03e+06
2.52e-15
1.91e+04
2.35e+08
1.18e+08
1.95e+08
8.29e-29
8.10e-08
5.54e+07
2.24e-55%
4.83e-98
1.67e+05
6.35e-08
1.25e+07
1.15e+06
1.21e+08
6.92e+05
9.89%e-61
5.23e+05
1.79e+06
7.42e+04
2.57e+06
3.02e+08

0.00e+00
0.00e+00
0.00e+00
.0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0-.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
" 0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.58e+03

3.20e+07

2.18e+06

1.42e+02

5.58e+06

7.1l6e-11
9.53e+06
1.27e-33

1.47e+05
1.46e+06
2.45e+05
1.21le+08
7.84e-02
1.03e+06
1.03e-12
6.25e+03
1.10e+10
7.48e+08
6.61le+0%
9.63e-24
1.34e-09
1.76e+06
1.60e-47
2.16e-81
6.02e-01
2.17e-12
3.72e+02
3.41e+00
1.92e+04
7.83e+00
3.49e-55
6.51e+00
1.91e+03
1.9%e-01
7.38e+05
1.88e+08



Units:

* AgeGroup:
Pathway:

Nuclide

c-14
NA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
CO-58
CO-60
NI-€3
NI-65
CU-64
ZN-65
ZN-69
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-90
Y-91
¥-91M
Y-92
Y-93
ZR~-95
ZR-97
NB-95
MO-99
TC-99M
TC-101
RU-103
RU-105
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* .Page 29 of 64

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airbome Pathways & Tritium Ingestion: (mrem/yr)/(uCVmA3))
Deposition Pathways: (m”2 * (mrem/yr)/(uCi/sec)
ADULT

Vegetation (VEG)

0.00e+00
2.28e+08
2.68e+05
2.18e+08
0.00e+00
0.00e+00
0.00e+00
2.10e+08
1.26e+08

'0.00e+00

0.00e+00
1.04e+10
5.97e+01
0.00e+00
3.17e+08
5.08e-06
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
9.97e+09
6.05e+11
3.02e+05
4.15e+02
1.33e+04
5.11le+06
4.78e-09
8.97e-01
1.68e+02
1.17e+06
3.36e+02
1.42e+05
0.00e+00
3.06e+00
6.02e-31
4.77e+06
5.30e+01

44

Liver

Thyroid

Kidney

2.26e+03
4.55e+07
2.68e+05
8.73e+07
0.00e+00
3.13e+08
1.55e+01
1.45e+08
2.96e+08
3.07e+07
1.67e+08
7.22e+08
7.76e+00
9.15e+03
1.01le+09
8.71e-06
0.00e+00
0.00e+00
2.1%e+08
2.68e-22
1.04e-26
0.00e+00
0.00e+00
"0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
3.77e+05
6.78e+01
7.92e+04
6.15e+06
8.66e+00
8.68e-31
0.00e+00
0.00e+00

2.26e+03
4.55e+07
2.68e+05
0.00e+00
2.78e+04
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

'0.00e+00

0.00e+00

0.00e+00°

0.00e+00
0.00e+00
- 0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.26e+03
4.55e+07
2.68e+05
0.00e+00
1.02e+04
9.31le+07
1.96e+01

.0.00e+00
'0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
2.31e+04
6.75e+08
6.31e-06
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
5.91e+05
1.02e+02
7.83e+04
1.39%e+07
1.32e+02
1.56e-29
1.82e+07
6.85e+02

2.26e+03
4.55e+07
2.68e+05
0.00§+00
6.16e+04
0.00e+00
0.00e+00
8.08e+407
8.28e+07
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00.
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
4.24e+00
4.44e-31
0.00e+00
0.00e+00

2.26e+03
4.55e+07
2.68e+05
1.58e+08

1.17e+07

9.59%e+08
4.93e+02
8.31le+07
9.88e+08
6.23e+08
3.14e+09
1.51e+08

1.97e+02:

7.80e+05
6.36e+08
1.46e-06

4.34e+00

1.69e-16

4.32e+07’

3.70e-33
6.02e-40
1.60e+09
1.75e+10
1.44e+06
8.23e+03
1.41e+08
2.8le+09
1.40e-08
1.57e+04
5.34e+06
1.1%e+09
2.10e+07
4.8le+08
1.43e+07
5.13e+03
2.6le-42
5.57e+08
3.24e+04

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0-.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

'0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.26e+03

4.55e+07

2.68e+05

5.43e+07

4.64e+04
5.97e+07

2.74e+00

3.38e+07

1.14e+08

6.89%e+07

3.6%9e+08
3.49e+08
3.54e+00
4.30e+03

4.56e+08
6.75e-07
3.01le+00
2.15e-11
1.02e+08
1.42e-22
7.2%e-27
2.86e+08
1.48e+ll
1l.22e+04
1.80e+01
3.56e+02
1.37e+05
1.85e-10
2.62e-02
4.65e+00
2.55e+05
3.10e+01
4.26e+04
1.17e+06
1.1Qe+02
8.5l1e-30
2.06e+06
2.09e+01



Units:

| AgeGroup:

Pathway:

Nuclide

RU=106
AG-110M
TE-125M
TE-127
TE-127M
TE-129
TE-129M
TE-131
TE-131M
TE-132

I-130

I-131
I-132
I-133

"I-134

I-135
CS-134
Cs-136
Cs-137
CS-138
BA-139
BA-140
BA-141
BA-142
LA-140
LA-142
CE-141
CE-143
CE-144
PR-143
PR-144"
ND-147
W-187
NP-239
PU-239
U-235
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch.5.2,5.3)

- Airbome Pathways & Tritium Ingestion: (mrem/yr)/(pCi/mA3))
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec)
ADULT
Vegetation (VEG)

Bone

Liver

Thyroid

1.93e+08
1.05e+07
9.65e+07
5.62e+03
3.49e+08

" 7.16e~-04

2.51e+08
1.26e-15
9.10e+05
4.30e+06
1.95e+05
4.04e+07
2.79e+01
1.04e+06
4.44e-05

-1.93e+04

4.67e+09
4.27e+07
6.36e+09
3.42e-11
2.71e-02
1.28e+08
9.05e-22
3.96e=39
1.57e+03
1.93e-04
1.97e+05
9.96e+02
3.29e+07
6.26e+04
2.39e-26
3.33e+04
3.79%e+04
1.43e+03
5.81e+l0
6.42e+10

44

0.00e+00
9.75e+06
3.50e+07
2.02e+03
1.25e+08
2.69e~04
9.37e+07
5.26e-16
4.45e+05
2.78e+06
5.75e+05
5.77e+07
7.46e+01
1.8le+06
1.21le-04
5.05e+04
1.11le+10°
1.68e+08
8.70e+09
6.74e-11
1.93e-05
1.6Ye+05
6.84e-25
4.07e-42
9.95e+02
8.77e~05
1.33e+05
7.36e+05
1.38e+07
2.51e+04
9.93e-27
3.85e+04
3.17e+04
1.40e+02
6.98e+09
0.00e+00

0.00e+00
0.00e+00 -
2.90e+07.
4.16e+03
8.92e+07
5.49e-04
8.63e+07
1.04e-15
7.05e+05
3.07e+06
4.88e+07
1.8%9e+10
2.61le+03
2.66e+08
2.09e-03
3.33e+06
0.00e+00 -
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

Kidney

3.72e+08
1.92e+07
3.93e+08
2.2%e+04
1.42e+409
3.01e-03
1.05e+09
5.51le-15
4 .51e+06
2.68e+07
8.98e+05
9.90e+07
1.1%9e+02
3.15e+06
1.92e-04
8.09e+04
3.59e+09
9.37e+07
2.95e+09
4.95e-11
1.80e-05
5.49e+04
6.36e-25
3.44e-42
0.00e+00
0.00e+00
6.19e+04
3.24e+02
8.16e+06
1.45e+04
5.60e-27
2.25e+04
0.00e+00
4.37e+02
6.50e+09
1.50e+10

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.19%e+08
1.28e+07
9.81e+08
4.8%e-12
1.10e-05
9.24e+04
3.88e-25
2.30e-42
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.25e+10
3.98e+08
3.85e+08
4.43e+05
1.17e+09
5.40e-04
1.27e+09
1.78e-16
4.42e+07
1.32e+08
4.95e+05
1.52e+07
1.40e+01
1.63e+06
1.05e-07
5.70e+04
1.94e+08
1.91e+07
1.68e+08
2.88e-16
4.80e-02
2.64e+08
4.26e-31
5.57e-57
7.31e+07
6.4le-01
5.10e+08
2.75e+07
1.11le+10
2.74e+08
3.44e-33
1.85e+08
1.04e+07
2.88e+07
5.34e+09%
6.26e+09

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0-.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
" 0.00e+00
.0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.44e+07
5.7%e+06
1.29e+07
1.22e+03
4.26e+07
1.74e-04
3.98e+07

3.97e-16

3.71le+05
2.61le+06
2.27e+05
3.31e+07
2.61le+01
5.51e+05
4.31e-05
1.86e+04
9.08e+09
1.21e+08
5.70e+09
3.34e-11
7.93e-04
8.41e+06
3.05e-23
2.49e-40
2.63e+02
2.19e-05
1.51e+04
8.15e+01
1.77e+06
3.10e+03
1.22e-27
2.30e+03
1.11le+04
7.73e+01
1.53e+09
3.90e+09



Units:

AgeGroup:
Pathway:

Nuclide

H-3
c-14
NA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
co-58
CO-60
NI-63
NI-65
cU-64
ZN-65
2ZN-69
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-90
Y-951
Y-91M
Y-92
Y-93
ZR-95
ZR-97
NB-95
MO-99
TC-99M
TC-101
RU-103

. RU-105
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
' (Ret.3.9 Ch. 5.2, 5.3)

.

Airbome Pathways & Tritium Ingestion: (mrem/yr)/(HCV/mA3))

Deposition Pathwa
TEEN

Grs/Goat/Milk (GMILK)

Bone

0.00e+00
4.86e+08
5.12e+05
5.88e+09
0.00e+00
0.00e+00
0.00e+00
5.79%9e+05
6.74e+05
0.00e+00
0.00e+00
1.42e+089
8.27e-02
0.00e+00
2.53e+08
4.86e-13
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
5.62e+09
1.3%e+11
1.12e+05
1.91e+00
1.56e+01
1.90e+03
1.3%9e-20
1.25e-05
4.97e-02
1.98e+02
9.49e-02
1.69e+04
0.00e+00
6.97e-01
6.90e-61
2.17e+02
1.90e-04

44

2.03e+03
9.72e+07
5.12e+05
2.35e+09
0.00e+00
1.68e+06
8.9%-04
4.11le+05
1.57e+06
8.52e+05
3.34e+06
1.00e+08
1.06e-02
4.75e+03
8.78e+08
9.25e-13
0.00e+00
0.00e+00
5.68e+08
5.44e-46
1.40e~54
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
6.25e+01
1.88e-02
9.37e+03
5.37e+06
1.94e+00
9.8le-61
0.00e+00
0.00e+00

2.03e+03
9.72e+07
5.12e+05
0.00e+00
3.33e+03
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.03e+03
9.72e+07
5.12e+05
0.00e+00
1.31le+03
5.02e+05
1.14e-03
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.20e+04
5.62e+08
6.04e-13

‘0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
9.18e+01
2.85e-02
9.08e+03
1.23e+07
2.89%e+01
1.77e-59%
7.66e+02
2.39%9e-03

ys: (m"2* (mrem/yr)/(uCi/sec)

2.03e+03
9.72e+07
5.12e+05
0.00e+00
8.55e+03
0.00e+00
0.00e+00
2.60e+05
4.96e+05
0.00e+00
0.00e+00

.0.00e+00
0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.08e+00
5.98e-61
0.00e+00
0.00e+00

2.03e+03
9.72e+07
5.12e+05
3.18e+09
1.0l1le+06
3.45e+06
5.92e-02
1.78e+05
3.72e+06
1.31le+07
4.35e+07
1.60e+07
5.73e-01
3.68e+05
3.72e+08
1.70e-12

.0.00e+00

0.00e+00
8.40e+07
4.66e-53
2.15e-63
6.69e+08
3.90e+09
5.09e+05
4.86e+01
1.29%e+05
7.77e+05
6.56e-1%
3.44e-01
1.52e+03
1.44e+05
5.08e+03
4.01e+07
9.62e+06
1.28e+03
1.68e-67
1.82e+04
1.53e-01

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
-0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
.0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00"
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.03e+03
9.72e+07
5.12e+05
1.47e+09
5.99%e+03
3.34e+05
1.60e-04
9.57e+04
6.07e+05
2.20e+06
7.52e+06
4.81le+07
4.82e-03
2.23e+03
4.10e+08
6.47e-14
2.1%e-02
3.76e-24
2.67e+08
2.90e-46
9.93e-55
1.61e+08
3.43e+10
4.46e+03
8.14e~-02
4.21e-01
5.08e+01
5.31e-22
3.63e-07
1.36e-03
4.30e+01
8.65e-03
5.16e+03
1.02e+06
2.52e+01
9.64e-60
9.2%e+01
7.36e-05



Units:

AgeGroup:
Pathway:

Nuclide’

RU106
AG-110M
TE-125M
TE-127
TE-127M
TE-129
TE-129M
TE-131
TE-131M
TE-132
I-130
I-131
1-132
1-133
1-134
1-135
cs-134
cs-136
cs-137
CS-138
BA-139
BA-140
BA-141
BA-142
LA-140
LA-142
CE-141
CE-143
CE-144
PR-143
PR-144
ND-147
W-187
NP-239
PU-239
U-235
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3))
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec)

TEEN

Grs/Goat/Milk (GMILK)

Bone

Liver

Thyroid

4.50e+03
1.16e+07
3.61le+06
1.46e+02
1.01e+07
6.4%e-11
1.32e+07
8.82e-34

7.90e+04

5.15e+05
4 .45e+05
3.22e+08
1.78e-01
4 .25e+06
2.27e-12
1.38e+04
2.95e+10
1.35e+09
4.02e+10
5.36e~23
1.01le-~08
5.82e+06
1.05e~46
7.46e-~-81
9.74e-01
4.14e-12
1.07e+03
9.18e+00
7.90e+04
3.48e+01
1.52e~54
2.18e+01
1.43e+03
8.42e~01
4 .58e+06
6.82e+08

44

0.00e+00
1.09e+07
1.30e+06
5.17e+01
3.59e+06
2.42e-11
4.90e+06
3.63e-34
3.7%e+04
3.26e+05
1.2%e+06
4.51e+08
4.67e-01
7.21e+06
6.00e~12
3.55e+04 -
6.93e+10
5.29e+09
5.34e+10
1.03e-22
7.13e-12
7.14e+03
7.83e-50
7.46e-84
4.78e-01
1.84e-12
7.12e+02
6.68e+03
3.27e+04
1.39e+01
6€.23e-55
2.36e+01
1.17e+03
7.94e-02
5.56e+05
0.00e+00

0.00e+00
0.00e+00
1.01e+06
1.01le+02
2.41le+06
4.64e-11
4.26e+06
€.7%e-34
5.70e+04
3.44e+05
1.05e+08
1.32e+l11
1.57e+01
1.01le+09
1.00e-10
2.28e+06
0.00e+00 "
0.00e+00"
0.00e+00
0.00e+00 -
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

Kidney

8.68e+03
2.09e+07
0.00e+00
5.91e+02
4.11e+07
2.72e-10
5.53e+07
3.86e-33

3.95e+05

3.13e+06
1.98e+406
7.77e+08
7.35e-01
1.27e+07
9.46e-12
5.60e+04
2.20e+10
2.88e+D9
1.82e+10
7.5%e-23
6.72e-12
2.42e+03
7.27e-50
6.31e-84
0.00e+00
0.00e+00
3.35e+02
3.00e+00
1.95e+04
8.08e+00
3.57e-55
1.39e+01
0.00e+00
2.4%9e-01
5.13e+05
1.60e+08

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
8.41e+09
4.54e+08
7.06e+09
8.84e-24
4.92e-12
4.80e+03
5.36e-50
4.96e-84
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.16e+05
3.07e+09
1.06e+07
1.13e+04
2.52e+07
3.55e-10
4.96e+07
7.24e-35
3.04e+06
1.03e+07
9.8%e+05
8.93e+07
2.03e-01
5.46e+06
7.91e-14
3.93e+04
8.62e+08
4.26e+08
7.60e+08
4.67e-26
9.04e-08
8.98e+06
2.24e-52
2.29e-92
2.75e+04
5.60e-08
2.04e+06
2.01e+05
1.99e+07
1.15e+05
1.68e-~57
8.53e+04
3.16e+05
1.28e+04
4.22e+05
4.95e+07

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0-.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
" 0.00e+00
0.00e+00
"0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

5.67e+02
6.65e+06
4.82e+05
3.14e+01
1.20e+06
1.58e-11
2.09e+06
2.76e-34
3.16e+04
3.07e+05
5.14e+05
2.43e+08
1.67e~01
2.20e+06
2:16e-<12
1.32e+04
3.22e+10
3.55e+09
1.86e+l10
§.14e-23
2.95e-10
3.75e+05
3.50e-48
4.59e-82
1.27e-01
4.58e~-13
8.18e+01
7.46e-01
4.25e+03
1.73e+00
7.71e-56
1.42e+00
4.09e+02
4.41le-02
1.20e+05
4.15e+07



Units:

AgeGroup:
Pathway:

Nuclide

AG-110M
TE-125M
TE-127

TE-127M
TE-129
. TE-12%M

| Page 15 of
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCVmA3))
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec)

TEEN

Ground Plane Deposition (GPD)

Bone

1.20e+07
4.66e+06
1.3%e+09
9.04e+05
2.72e+08
3.79e+08
2.15e+10
2.97e+05
€.07e+05
7.47e+08
4.87e+03
2.03e+05
8.99e+06
3.31e+04
1.21e+05
2.16e+04
2.15e+06
7.77e+05
4.4%e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.16e+04
2.62e+04
1.98e+07

44

Thyroid

Kidney

1.20e+07
4.66e+06
1.39%e+09
9.04e+05
2.72e+08
3.79e+08
2.15e+10
2.97e+05
6.07e+05
7.47e+08
4.87e+03
2.03e+05
8.99%e+06
3.31e+04
1.21e+05
2.16e+04
2.15e+06

7.77e+05’

4.49e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.16e+04
2.62e+04
1.98e+07

1.20e+07
4.66e+06
1.39%e+08%

9.04e+05-
.2.72e+08

3.79%e+08
2.15e+10
2.97e+05
6.07e+05
7.47e+08
4.87e+03
2.03e+05
8.99e+06
3.31e+04
1.21le+05
2.16e+04
2.15e+06
7.77e+05
4.49e+03
1.07e+06
1.00e+05
1.80e+05

1.83e+05

2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.16e+04
2.62e+04
1.98e+07

1.20e+07
4.66e+06
1.3%9e+08
9.04e+05
2.72e+08
3.7%e+08
2.15e+10
2.97e+05
6.07e+05
7.47e+08
4.87e+03

2.03e+05.

8.99%e+06
3.31e+04
1.21e+05
2.16e+04

'2.15e+06

7.77e+05
4.49e+03
1.07é+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+408
3.44e+09
1.55e+06
2.98e+03
9.16e+04
2.62e+04
1.98e+07

1.20e+07
4.66e+06
1.3%e+08

'9.04e+05

2.72e+08
3.79e+08
2.15e+10
2.97e+05
6.07e+05
7.47e+08
4.87e+03
2.03e+05
8.99e+06
3.31e+04
1.21e+05
2.16e+04
2:15e+06
7.77e+05
4.4%e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.16e+04
2.62e+04
1.98e+07

1.20e+07
4.66e+06
1.3%9e+09
9.04e+05

,2.72e+08

3.79e+08
2.15e+10
2.97e+05
6.07e+05
7.47e+08
4.87e+03
2.03e+05
8.99%e+06
3.31e+04
1.21e+05
2.16e+04
.2.15e+06 .
7.77e+05
4.49e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.16e+04
2.62e+04
1.98e+07

1.3%e+07
5.51e+06
1.63e+09
1.07e+06
3.20e+08
4.44e+08
2.53e+10
3.45e+05
€.88e+05
8.60e+08
7.08e+03
2.36e+05
1.03e+07
3.78e+04
1.45e+05
2.51e+04
2.51e+06
8.63e+05

5.31e+03

1.21e+06
1.16e+05
2.14e+05
2.51e+05
2.84e+08
3.45e+06
1.61e+08
4.63e+06
2.11e+05
2.26e+04
1.26e+08
7.21e+05
5.07e4+08
4.01e+09
2.13e+06
3.28e+03
1.08e+05
3.10e+04
2.31e+07

1.20e+07
4.66e+06
1.39e+09
9.04e+05
2.72e+08

3.7%9e+08

2.15e+10
2.97e+05

6.07e+05
7.47e+08
4.87e+03
2.03e+05
8.99%e+06
3.31e+04
1.21e+05
2.16e+04
2.15e+06
7 .77e+05
4.49%9e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
€.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.16e+04
2.62e+04
1.98e+07



e

N

Units:

AgeGroup:

Pathway:

Nuclide

TE<131
TE=131M
TE-132
I-130
I-131
I-132
I-133
I-134
I-135
cs-134
cs-136
cS-137
cS-138
BA-139
BA-140
BA-141
BA-142
LA-140
LA-142
CE-141
CE-143
CE-144
PR-144
ND-147
w-187
NP-239
PU-239
U-235
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCVm~3)) .

Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)

TEEN

Ground Plane Deposition (GPD)

Bone

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51e+08
1.03e+10
3.59e+05
1.06e+05
2.05e+07
4.17e+04

.4.49e+04

1.92e+07
7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.39%9e+06
2.35e+06
1.71e+06
2.29e+06
9.28e+09

" Page 16 of 44

Thyroid

Kidney

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+406
2.45e+06
4.47e+05
2.53e+06
6.86e+09%
1.51e+08
1.03e+10
3.5%9e+05
1.06e+05
2.05e+07
4.17e+04

4.4%9e+04 4.49e+04 .

1.92e+407
7.60e+05
1.37e+07
2.31le+06
6.95e+07
1.84e+03
8.39%e+06
2.35e+06
1.71e+06
2.2%e+06
9.28e+09

2.592e+04
8.03e+06
4.24e+06
5.51le+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51e+08
1.03e+10
3.59%e+05
1.06e+05
2.05e+07
4.17e+04

'1.92e+07
7.60e+05
1.37e+07
2.31e+06

-6.95e+07
1.84e+03
8.39%e+06
2.35e+06

1.71le+06
2.2%9e+06
9.28e%09

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+407
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+0%
1.51e+08
1.03e+10
3.58%e+05
1.06e405
2.05e+07
4.17e+04
4.4%e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.3%e+06
2.35e+06
1.71e+06
2.29%e+06
9.28e+09

2.92e+04

‘8.03e+06

4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51e+08
1.03e+10
3.59e+05
1.06e+05
2.05e+07
4.17e+04
4.49%e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.39e+06
2.35e+06
1.71e+06
2.2%e+06
9.28e+09

2.92e+04
8.03e+06
4.24e+06
5.51le+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+08
1.51e+08
1.03e+10
3.59%e+05
1.06e+05
2.05e+07

4.17e+04.

4.4%e+04

1.92e+07"

7.60e+05
1.37e+07
2.31e+06
€6.95e+07
1.84e+03
8.39e+06
2.35e+06
1.71le+06
2.29e+06
9.28e+09

3.45e+07
5.46e+06
4.98e+06

£.69e+06

2.09e+07
1.47e+06
2.98e+06
5.31le+05
2.95e+06
8.00e+09
1.71e+08
1.20e+10
4.10e+05
1.1%9e+05
2.35e+07
4.75e+04
5.11e+04
2.18e+07
9.12e+05

'1.54e+07

2.63e+06
8.04e+07
2.11e+03
1.0le+07
2.73e+06
1.98e+06
2.23e+07
1.16e+10

2.92e+04
8.03e+06
4.24e+06
5.81le+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51e+08
1.03e+l10
3.5%e+05
1.06e+05
2.05e+07
4.17e+04
4.4%e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.39%e+06
2.35e+06
1.71le+06
2.2%e+06
9.28e+09
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uC/m"3))
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1.27e+03 1.27e+03
4.87e+03 4.87e+03
1.38e+04 1.38e+04
0:00e+00 9.28e+04
2.10e+04 3.00e+03
1.98e+06 6.68e+04
1.52e+04 5.74e+04
1.24e+05 6.39e+03

-1.53e+06 1.78e+05

1.34e+06 9.52e+04
8.72e+06 2.59%9e+05
3.07e+05 1.42e+04

8.36e+03 3.67e+04"

1.11le+04 6.14e+04
1.24e+06 4.66e+04
1.58e+03 2.85e+02
0.00e+00 0.00e+00

0.00e+00"0.006+00.
0.00e+00 0.00e+00

0.00e+00 1.77e+04
0.00e+00 2.92e~-05
0.00e+00 3.38e-07
2.42e+06 3.71e+05
1.65e+07 7.65e+05
6.07e+04 2.5%e+05
2.74e+04 1.19e+05
2.93e+05 5.59%9e+05
2.94e+06 4.09e+05
3.20e+03 3.02e+01
2.68e+04 1.65e+05
8.32e+04 5.7%e+05
2.69e+06 1.4%e+05
1.30e+05 6.30e+05
7.51e+05 5.68e+04
1.54e+05 2.6%9e+05
1.15e+03 6.13e+03
6.67e+02 8.72e-07
7.83e+05 1.05e+05

Units:
) Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)
AgeGroup: TEEN
Pathway: Inhalation (INHL)
Nuclide Bone Liver Thyroid Kidney
H-3 0.00e+00 1.27e+03 1.27e+03 1.27e+03
c-14 2.60e+04 4.87e+03 4.87e+03 4.87e+03
NA-24 1.38e+04 1.38e+04 1.38e+04 1.38e+04:
P-32 1.89e+06 1.10e+05 0.00e+00 0,00e+00
CR-51 0.00e+00 0.00e+00 7.50e+01 3.07e+01
MN-54 0.00e+00 5.11e+04 0.00e+00 1.27e+04
MN-56. 0.00e+00 1.70e+00 0.00e+00 1.79%e+00
FE-55 3.34e+04 2.38e+04 0.00e+00 0.00e+00
FE-59 1.5%e+04 3.70e+04 0.00e+00.0.00e+00
CO-58 0.00e+00 2.07e+03 0.00e+00 0.00e+00
Cco-60 0.00e+00 1.51e+04 0.00e+00 0.00e+00
NI-63 5.80e+05 4.34e+04 0.00e+00 0.00e+00
NI-65 2.18e+00 2.93e-01 0.00e+00 0.00e+00
CU-64 0.00e+00 2.03e+00 0.00e+00 6.41e+00
ZN-65 3.86e+04 1.34e+05 0.00e+00 8.64e+04
ZN-69 4.83e-02 9.20e-02 0.00e+00 6.02e-02
BR-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RB-86 0.00e+00 1.90e+05 0.00e+00 0.00e+00
RB-88 0.00e+00 5.46e+02 0.00e+00 0.00e+00
RB-89 _0.00e+00 3.52e+02 0.00e+00 0.00e+00
SR-89 4.34e+05 0.00e+00 0.00e+00 0.00e+00
SR-90 1.08e+08 0.00e+00 0.00e+00 0.00e+00
SR-91 8.80e+01 0.00e+00 0.00e+00 0.00e+00
SR-92 9.52e+00 0.00e+00 0.00e+00 0-.00e+00
Y-90 2.98e+03 0.00e+00 0.00e+00 0.00e+00
Y-91 6.61le+05 0.00e+00 0.00e+00 0.00e+00
Y-91M 3.70e-01 0.00e+00 0.00e+00 0.00e+00
Y-92 1.47e+01 0.00e+00 0.00e+00 0.00e+00
Y-93 1.35e+02 0.00e+00 0.00e+00 0.00e+00
ZR-95 1.46e+05 4.58e+04 0.00e+00 6.74e+04
ZR-97 1.38e+02 2.72e+01 0.00e+00 4.12e+01
NB-95 1.86e+04 1.03e+04 0.00e+00 1.00e+04
MO-99 0.00e+00 1.69e+02 0.00e+00 4.11e+02
TC-99M 1.38e-03 3.86e-03 0.00e+00 5.76e-02
TC-101 5.92e-05 8.40e-05 0.00e+00 1.52e-03
. RU-103 2.10e+03 0.00e+00 0.00e+00 7.43e+03

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+0Q0
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.27e+03

4.87e+03

1.38e+04

7.16e+04

1.35e+02

8.40e+03

2.52e-01

5.54e+03

1.43e+04

2.78e+03

1.98e+04
1.98e+04
1.27e-01
8.48e-01
6.24e+04
6.46e-03
3.44e+02
4.33e+02
1.83e+01
8.40e+04
2.72e+02
2.33e+02
1.25e+04
6.68e+06
3.51e+00
4.06e-01
8.00e+01
1.77e+04
1.42e-02
4.2%9e-01
3.72e+00
3.15e+04
1.26e+01
5.66e+03
3.22e+01

0.00e+00 4.99%9e-02
0.00e+00 8.24e-04
0.00e+00 8.96e+02
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9Ch.5.2,5.3) - : .

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(pCi/mA3))
Deposition Pathways: (m”2 * (mrem/yr)/(uCi/sec)
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Units:
AgeGroup: TEEN
Pathway: Inhalation (INHL)
Nuclide Bone Liver Thyroid
RU-105 1.12e+00 0.00e+00 0.00e+00.
RU-106 9.84e+04 0.00e+00 0.00e+00
AG-110M 1.38e+04 1.31le+04 0.00e+00
TE-125M 4.88e+03 2.24e+03 1.40e+03
TE-127 2.01e+00 9.12e-01 1.42e+00
TE-127M 1.80e+04 8.16e+03 4.38e+03
‘"TE-129 7.10e-02 3.38e-02 5.18e-02
TE-125M 1.3%e+04 6.58e+03 4.58e+03
TE-131 1.58e-02 8.32e~-03 1.24e-02
TE-131M 9.84e+01 6.0le+01 7.25e+01
TE-132 3.60e+02 2.90e+02 2.46e+02
I-130 6.24e+03 1.79%9e+04 1.49e+06
I-131 3.54e+04 4.91e+04 1.46e+07
~I-132 1.59e+03 4.38e+03 1.51le+05
I-133 1.22e+04 2.05e+04 2.92e+06
I-134 8.88e+02 2.32e+03 3.95e+04
I-135 3.70e+03 9.44e+03 6.21e+05
cs-134 5.02e+05 1.13e+06 0.00e+00
Cs-136 5.15e+04 1.94e+05 0.00e+00
Ccs-137 6.70e+05 8.48e+05 0.00e+00
Ccs-138 4.66e+02 8.56e+02 0.00e+00
BAa-139 1.34e+00 9.44e-04 0.00e+00
BA-140 5.47e+04 6.70e+01 0.00e+00
BAa-141 1.42e-01 1.06e-04 0.00e+00
Ba-142 3.70e-02 3.70e-05 0.00e+00
LA-140 4.7%e+02 2.36e+02 0.00e+00
La-142 9.60e-01 4.25e-01 0.00e+00
CE-141 2.84e+04 1.90e+04 0.00e+00
CE-143 2.66e+02 1.94e+02 0.00e+00
CE-144 4.89%e+06 2.02e+06 0.00e+00
PR-143 1.34e+04 5.31e+03 0.00e+00
PR-144 4.30e-02 1.76e-02 0.00e+00
ND-147 7.86e+03 B.56e+03 0.00e+00
w-187 1.20e+01 9.76e+00 0.00e+00
Np-239 3.38e+02 2.88e+02 0.00e+00
PU-239 1.38e+10 8.96e+09 0.00e+00
. U-235 1.14e+08 0.00e+00 0.00e+00

1.41e+00
1.90e+05

2.50e+04°

0.00e+00
7.28e+00
€.54e+04
2.66e-01
5.1%e+04
6.18e-02
4.3%e+02
1.95e+03
2.75e+04
8.40e+04
6.92e+03
3.5%e+04
3.66e+03
1.49%e+04
3.75e+05
1.10e+05
3.04e+05
6.62e+02
8.88e-04
2.28e+01
9.84e-05
3.14e-05
0.00e+00
0.00e+00
8.88e+03
8.64e+01
1.21e+06
3.09e+03
1.01le-02
5.02e+03
0.00e+00
1.00e+02
2.75e+08
2.67e+07

1.82e+04
1.61e+07
6.75e+06
5.36e+05

1.12e+04

1.66e+06
3.30e403
1.98e+06
2.34e+03
2.38e+05
4.49e+05

'0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.46e+05
1.78e+04
1.21e+05
7.87e+01
6.46e+03
2.03e+06
3.2%e+03
1.91e+03
2.14e+05
1.02e+04
6.14e+05
1.30e+05
1.34e+07
4.83e+05
1.75e+03
3.72e+05
4.74e+04
€.4%9e+04
2.34e+09
6.75e+08

9.04e+04
9.60e+05
2.73e+05
7.50e+04
8.08e+04
1.59e+05
1.62e+03
4.05e+05
1.51e+01
6.21e+05
4.63e+05
9.12e+403
6.49e403
1.27e+403
1.03e+04
2.04e+01

6.95e+03

$.76e+03
1.09e+04
8.48e+03
2.70e-01
6.45e+403
2.29%9e+05
7.46e-04
4.7%9e-10
4.87e+05
1.20e+04
1.26e+05
2.55e+05
8.64e+05
2.14e+05
2.35e-04
1.82e+05

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

4.34e-01
1.24e+04
7.99e+03
6.67e+02
4.42e-01
2.18e+03
1.76e-02
2.25e+03
5.04e-03
4.02e+01
2.1%9e+02
7.17e+03
2.64e+04
1.58e+03
6.22e+03
8.40e+02
3.4%e+03
5.49%e+05
1.37e+05
3.11le+05
4.46e+02
3.90e-02
3.52e+03
4.74e-03
2.27e-03
€.26e+01
1.06e-01
2.17e+03
2.16e+01
2.62e+05
€.62e+02
2.18e-03
5.13e+02

1.77e+05 0.00e+00 3.43e+00
1.32e+05 0.00e+00 1.77e4+01
3.50e+05 0.00e+00 6.44e+08
4.10e+05 0.00e+00 6.94e+06



@

Units:

AgeGroup:
Pathway:

Nuclide

H-3
Cc-14
NA-24
P-32
CRrR-51
MN-54
MN-56
FE-55
FE-59
Co-58
CO-60
NI-63
NI-65
CU-64
ZN-65
RB-86
SR~89
SR-90
SR-91-
SR-92
Y-50
Y-91
¥-52
Y-93
ZR-95
ZR~97
NB-95
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
TE-125M
TE-127
TE-127M
TE-125M

. TE-131M
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/m~3))
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec)

TEEN

Grs/Cow/Meat (CMEAT)

Bone

0.00e+00
2.04e+08
1.12e-03
6.13e+08
0.00e+00
0.00e+00
0.00e+00
2.38e+08
2.12e+08
0.00e+00
0.00e+00
1.52e+10
2.26e-52
0.00e+00
2.50e+08
0.00e+00
2.55e+08
8.05e+08
1.34e-10
1.17e-49
9.12e+01
9.54e+05
1.46e-39
4.14e-12
1.50e+06
1.77e-05
1.80e+06
0.00e+00
3.8le-21
8.57e+07
5.35e-28
2.36e+08
5.06e+06
3.03e+08
1.89e-10
9.42e+08
9.51e+08
3.82e+02

44

1.94e+02
4.08e+07
1.12e-03
2.44e+08
0.00e+00
7.00e+06
1.47e-53
1.6%9e+08
4.96e+08
1.41e+07
5.84e+07
1.07e+09
2.88e-53
2.30e-07
8.69e+08
4.07e+08
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
4.73e+05
3.50e-06
9.96e+05
8.33e+04
1.06e-20
0.00e+00
0.00e+00
0.00e+00
4.79%9e+06
1.09e+08
6.70e-11
3.34e+08
3.53e+08
1.83e+02

1.94e+02
4.08e+07
1.12e-03
0.00e+00
3.13e+03
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

‘0.00e+00
0.00e+00.

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
8.47e+07
1.30e-10
2.24e+08
3.07e+08
2.75e+02

1.%4e+02
4.08e+07
1.12e-03

-0.00e+00

1.24e+03
2.0%e+06
1.86e-53
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
5.81e-07
5.56e+08
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
6.96e+05
5.31e-06
9.65e+05
1.91e+05
1.58e-19
3.02e+08
6.75e-27
4.55e+09
9.13e+06
0.00e+00
7.66e-10
3.82e+09
3.98e+09
1.91e+03

1.94e+02
4.08e+07
‘1.12e-03
0.00e+00
8.05e+03
0.00e+00
0.00e+00
1.07e+08
1.56e+08
0.00e+00
0.00e+00
0.00e+00
" 0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
5.90e-21
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.94e+02
4.08e+07
1.12e-03
3.31e+08
9.48e+05 .
1.44e+07
9.67e-52
7.31e+07
1.17e+08
1.94e+08
7.60e+08
1.71e+08
1.56e-51
1.78e~05
3.68e+08
6.02e+07
3.03e+07

‘2.26e+08

6.08e-10
2.98e~48
7.53e+05
3.91e+08
4.0le-35
1.27e-07
1.09e+09
9.4%e-01
4.26e+08
1.49e+05
6.98e-18
7.16e+09
4.32e-25
1.13e+11
1.35e+08
8.95e+08
1.46e-08
2.35e+09
3.57e+09%
1.47e+04

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.0Qe+00
0.00e+00

‘0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.94e+02
4.08e+07
1.12e-03
1.53e+08
5.64e+03
1.3%e+06
2.6le-54
3.94e+07
1.91e+08
3.24e+07
1.31e+08
5.15e+08
1.31e-53
1.08e-07
4.05e+08
1.91le+08
7.2%e+06
1.99%e+08
5.33e-12
4.98e-51
2.46e+00
2.56e+04
4.22e~41
1.14e-13

‘3.26e+05

1.6le-06
$.48e+05
1.59%e+04
1.38e-19
3.66e+07
2.08e-28
2.97e+08
2.91e+06
4.05e+07
4.07e-11
1.12e+08
1.50e+08
1.53e+02



@

'3

N/

Units:

AgeGroup:
_Pathway:

Nuclide

TE-132
I-130
I-131
I-132
I-133
I-135
Cs-134 .
Cs-136
CS-137
BA-140
LA-140

 LA-142

CE-141
CE-143
CE-144
PR-143
ND-147
W-2187

NP~239
PU-239
U-235
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3))
Deposition Pathways: (m”2 * (mrem/yr)/(pCi/sec)

TEEN

Grs/Cow/Meat (CMEAT)

Bone

Liver

Thyroid

Kidney

1.17e+06
8.81e-07
4.47e+06
3.45e-59
1.56e-01
1.93e-17
5.23e+08
9.41e+06

" 7.24e+08

2.38e+07
3.09e-02
3.7%e-92
1.18e+04
1.71e-02
1.23e+06
1.77e+04
6.24e+03
1.76e-02
2.28e-01
1.74e+07
6.28e+08

Page 20 of 44

7.40e+05
2.55e-06
6.26e+06
9.03e-59
2.65e-01
4.97e-17
1.23e+09
3.70e+07
9.63e+08
2.92e+04
1.52e-02
1.68e-92
7.88e+03
1.25e+01
5.08e+05
7.05e+03
6.79e+03
1.44e-02
2.15e-02
2.11e+06
0.00e+00

7.80e+05
2.08e-04
1.83e+09
3.04e-57
3.70e+01
3.20e-15%
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00.

0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00

7.10e+06
3.92e-06
1.08e+07
1.42e-58
4.65e-01
7.84e-17
3.91e+08
2.02e+07
3.28e+08
9.88e+03
0.00e+00
0.00e+00
3.71e+03
5.59e-03
3.04e+05
4.10e+03
3.99%e+03
0.00e+00
6.76e-02
1.94e+06
1.47e+08

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.49e+08
3.18e+06
1.27e+08
1.96e+04
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.34e+07
1.96e-06
1.24e+06
3.93e-59
2.00e-01
5.50e-17
1.53e+07
2.98e+06
1.37e+07
3.67e+07
8.71e+02
5.13e-88
2.25e+07
3.75e+02
3.09e+08

5.81e+07,

2.45e+07

3.89e+00"

3.46e+03
1.60e+06
4.56e+07

.0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

'0.00e+00

0.00e+00

- . - - - — G = - - - — - - - -

6.97e+05
1.02e-06
3.36e+06
3.24e-59
8.08e-02
1.84e-17
5.71e+08
2.49%e+07

-3.36e+08

1.53e+06
4.04e-03
4.19e-93
9.05e+02
1.39e-03
6.60e+04
8.79e+02
4.07e+02
5.04e-03
1.20e-02
4.56e+05
3.82e+07



@

Units:

AgeGroup:
Pathway:

Nuclide

H-3
c-i4
NA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
Co-58

- CO-60

NI-63
NI-65
CU-64
ZN-65
ZN-69
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-90
Y-91
Y-91M
Y-92
Y-93
ZR-95
ZR-97
NB-95
MO-99
TC-95M
TC-101
RU-103

. RU-105
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES |
(Refssch 5.2, 5.3)

~ Airborne Pathways & Tritium Ingestion: (mrem/yr)/(pCme\s))
Deposition Pathways: (m"2* (mrenVyr)/(an/sec)

TEEN

Grs/Cow/Milk (CMILK)

Bone

0.00e+00
4.86e+08
4.27e+06
4.90e+08
0.00e+00
0.00e+00
0.00e+00
4.45e+07
5.18e+07
0.00e+00
0.00e+00
1.18e+10
6.90e-01
0.00e+00
2.11e+09
4.05e-12
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
2.68e+09%
6.61le+l0
5.34e+04
9.09e-01
1.30e+02
1.58e+04
1.16e-19
1.04e-04
4.14e-01
1.65e+03
7.91e-01
1.41e+05
0.00e+00
5.80e+00
5.75e-60
1.81e+03
1.58e-03

44

9.%4e+02
9.72e+07
4.27e+06
1.96e+09
0.00e+00
1.40e+07
7.4%e-03
3.16e+07
1.21e+08
7.94e+06
2.78e+07
8.35e+08
8.81le-02
4.26e+04
7.32e+09
7.71le-12
0.00e+00
0.00e+00
4.73e+08
4.53e-45
1.17e~53
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
5.21e+02
1.57e-01
7.8le+04
4.48e+07
1.62e+01
8.18e-60
0.00e+00
0.00e+00

Thyroid

Kidney

Lung

9.94e+02
9.72e+07
4.27e+06
0.00e+00
2.77e+04
0.00e+00
0.00e+00

9.94e+02
9.72e+07
4.27e+06
0.00e+00
1.09e+04
4.18e+06
9.48e-03

9.94e+02
9.72e+07
4.27e+06
0.00e+00
7.13e+04
0.00e+00
0.00e+00

0.00e+00 0.00e+00 2.00e+07

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00.

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00
1.08e+05
4.68e+09
5.04e-12
0.00e+00
0.00e+00

‘0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

7.65e+02

2.37e-01
7.57e+04
1.02e+08
2.41le+02
l.48e-58
6.38e+03
1.99e-02

3.82e+07
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.Q0e+00
8.99e+00
4.98e-60
0.00e+00
0.00e+00

9.94e+02
9.72e+07
4.27e+06
2.65e+08
8.39e+06
2.88e+07
4.93e-01
1.37e+07
2.86e+08
1.09e+08
3.62e+08
1.33e+08
4.78e+00
3.31e+06
3.10e+09
1.42e-11
0.00e+00
0.00e+00
7.00e+08
3.88e-52
1.7%e-62
3.1%9e+08
1.86e+09%

.2.42e+05

2.32e+01
1.08e+06
6.48e+06
5.46e-18
2.87e+00
1.26e+04
1.20e+06
4.24e+04
3.34e+08
8.02e+07
1.06e+04
1.40e-66
1.51e+05
1.28e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

.0.00e+00

0.00e+00

‘0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00"

0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

.0.00e+00

- o — - — —— > T G € G - T W > =

9.94e+02
9.72e+07
4.27e+06
1.22e+09
4.99e+04
2.78e+06
1.33e-03
7.36e+06
4.67e+07
1.83e+07
6.26e+07
4.01le+08
4.02e-02
2.01le+04
3.41e+09
5.3%9e-13
1.83e-01
3.14e-23
2.22e+09
2.42e-45
8.28e-54
7.66e+07
1.63e+10
2.12e+03
3.88e-~02
3.51e+00
4.24e+02
4.42e-21
3.02e-06
1.14e-02
3.58e+02
7.21le-02
4.30e+04
8.54e+06
2.10e+02
8.03e-5%
7.74e+02
6.14e-04
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ret.3.9 Ch.5.2,5.3)

Airbome Pathways & Tritium Ingestion: (mrem/yr)/(uCi/m"3))
- Deposition Pathways: (m”2* (mrem/yr)/(uCi/sec)

Grs/Cow/Milk (CMILK)

Units:

AgeGroup: TEEN
Pathway:

Nuclide Bone
RU-106 3.75e+04
AG-110M 9.63e+07
TE-125M 3.00e+07
TE-127 1.22e+03
TE-127M 8.44e+07
TE-128 5.41e-10
TE-129M 1.10e+08
TE-131 7.35e-33
TE-131M 6.58e+05
TE-132 4.30e+06
I-130 3.71e+05
I-131 2.69e+08
I-132 1.49%9e-01
I-133 3.54e+06
I-134 1.8%e-12
I-135 1.15e+04
cs-134 9.82e+09
€s-136 4.48e+08
Ccs-137 1.34e+10
CS-138 1.79e-23
BA-139 8.45e-08
BA-140 4 .85e+07
BA-141 8.74e-46
BA-142 6.22e-80
LA-140 8.11le+00
LA-142 3.45e-11
CE-141 8.88e+03
CE-143 7 .65e+01
CE-144 €6€.58e+05
PR-143 2.90e+02
PR-144 1.27e-53
ND-147 1.81e+02
w-187 1.1%e+04
Np-239 7.02e+00
PU-~-239 3.82e+07
U-235 5.68e+09
Page 22 of 44

Liver

0.00e+00
9.11e+07
1.08e+07
4.31e+02
2.99%e+07
2.02e-10
4.09e+07
.3.03e-33
3.16e+05
2.72e+06
1.07e+06
3.76e+08
3.8%e-01
6.01le+06
5:00e-12
2.96e+04
2.31e+10
1.76e+09
1.78e+10
3.43e-23
5.94e-11
5.95e+04
6.53e-49
6.22e-83
3.9%9e+00
1.53e-11
5.93e+03
5.57e+04
2.72e+05
1.16e+02
5.19e-54
1.97e+02
§.73e+03
6.62e~01
4.63e+06
0.00e+00

Thyroid

Kidney Lung

0.00e+00
0.00e+00
8.39e+06
8.39%e+02
2.01le+07
3.86e-10
3.55e+07
5.66e-33
4.75e+05
2.87e+06
8.75e+07
1.10e+11
1.31e+01
8.39e+08
8.34e-11
1.90e+06
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

7.24e+04 0.00e+00
1.74e+08 0.00e+00
0.00e+00 0.00e+00
4.93e+03 0.00e+00
3.42e+08 0.00e+00
2.27e-09 0.00e+00
4.61le+08 0.00e+00
3.21e-32 0.00e+00
3.29e+06 0.00e+00
2.61le+07 0.00e+00
1.65e+06 0.00e+00
6.48e+08 0.00e+00
6.12e-01 0.00e+00
1.05e+07 0.00e+00
7.89e-12 0.00e+00
4.67e+04 0.00e+00
7.34e+09 2.80e+09
9.60e+08 1.51e+08
€.06e+09 2.35e+09
2.53e-23 2.95e-24
5.60e-11 4.10e-11
2.02e+04 4.00e+04
6.06e-49 4.47e~49
5.26e-83 4.14e-83
0.00e+00 0.00e+00
0.00e+00 0.00e+00
2.7%e+03 0.00e+00
2.50e+01 0.00e+00
1.63e+05 0.00e+00
6.73e+01 0.00e+00

1.80e+06
2.56e+10
8.86e+07
9.3%e+04
2.10e+08
2.96e-09
4.13e+08
6.03e-34
2.53e+07
8.61e+07

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

8.24e+05 0.00e+00

7.44e+07
1.6%9e-01
4.55e+06
6.59%e-14

0.00e+00
0.00e+00
0.00e+00
0.00e+00

3.28e+04 0.00e+00

2.87e+08
1.42e+08
2.53e+08
1.56e-26
7.53e-07
7.4%e+07
1.86e-51
1.91e-91
2.29e+05
4.67e-07
1.70e+07
1.67e+06
1.66e+08
9.55e+05

2.98e-54 0.00e+00,1.40e-56

1.16e+02 0.00e+00
0.00e+00 0.00e+00
2.08e+00 0.00e+00
4.27e+06 0.00e+00
1.33e+09 0.00e+00

7.11e+05
2.63e+06
1.06e+05
3.52e+06
4.13e+08

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00

4.73e+03
5.54e+07
4.02e+06
2.62e+02
1.00e+07
1.32e-10
1.74e+07
2.30e-33
2.63e+05
2.56e+06
4.28e+05
2.02e+08
1.40e-01
1.83e+06
1.80e-12
1.10e+04
1.07e+10
1.19%9e+09
6€.20e+09
1.72e-23
2.46e-09
3.13e+06
2.92e-47

'3.83e-81

1.06e+00
3.82e-12
6.8le+02
€.22e+00
3.54e+04
1.44e+01
6.43e-55
1.18e+01
3.41e+03
3.67e-01
1.00e+06
3.46e+08



(ﬁ’

Units:

AgeGroup:

Pathway:

Nuclide

H-3
c-14
NA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
co-58
Cco-60
NI-63
NI-65
CU-64
ZN-65
ZN-69
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-90
¥-91
Y-91M
Y-92
Y-93
ZR-95
ZR-97
NB-95
MO-99
TC-99M
TC-101 .

. RU-103

RU-105
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2,5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3))
Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)

TEEN

Vegetation (VEG)

0.00e+00
3.69e+08
2.38e+05
2.50e+08
0.00e+00
0.00e+00
0.00e+00
3.26e+08
1.79e+08
0.00e+00
0.00e+00
1.61le+l0
5.56e+01
0.00e+00
4.24e+08
4.75e-06
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.51e+10
7.51e+ll
2.83e+05
3.87e+02
1.24e+04
7.83e+06
4.45e-09
8.43e-01
1.58e+02
1.72e+06
3.11le+02
1.92e+05
0.00e+00
2.70e+00
5.60e-31
6.82e+06
4.92e+01

44

2.59e+03
7.38e+07
2.38e+05
9.97e+07
0.00e+00
4.54e+08
1.3%e+01
2.31le+08
4.19e+08
4.36e+07
2.4%e+08
1l.14e+09
7.11e+00
8.29e+03
1.47e+09
9.06e-06
0.00e+00
0.00e+00
2.74e+08
2.47e-22
9.33e-27
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
5.43e+05
6.15e+01
1.07e+05
5.64e+06
7.54e+00
7.97e-31
0.00e+00
0.00e+00

Thyroid .

Kidney’

Lung

2.59e+03
7.38e+07
2.38e+05
0.00e+00
3.43e+04
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00"

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.5%e+03
7.38e+07
2.38e+05

.0.00e+00

1.35e+04
1.36e+08
1.76e+01
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
2.10e+04
9.42e+08
5.92e-06
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
7.98e+05
9.33e+01
1.03e+05
1.29e+07
1.12e+02
1.44e-29
2.40e+07
6.21le+02

2.59e+03
7.38e+07
2.38e+05
0.00e+00
8.80e+04
0.00e+00
0.00e+00
1.47e+08
1.32e+08
0.00e+00

10.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.5%e+03
7.38e+07
2.38e+05
1.3%5e+08
1.04e+07
9.32e+08
9.18e+02
1.00e+08
9.90e+08
6.01e+08
3.24e+09
1.81e+08
3.85e+02
6.43e+05
6.23e+08

0.00e+00 1.67e-05

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
4.19e+00
4.86e-31
0.00e+00
0.00e+00

’0.002+00
0.00e+00
4.05e+07
2.12e-29
1.43e-35
1.80e+09
2.11e+10
1.28e+06
9.85e+03
1.02e+08
3.21e+09
2.10e-07
2.31e+04
4.82e+06
1.25e+09
1.67e+07
4.56e+08
1.01e+07
4.95e+03
1.36e-37
5.70e+08
3.97e+04

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.59e+03

7.38e+07

2.38e+05

6.24e+07

6.17e+04

9.01le+07

2.48e+00

5.39e+07
1.62e+08
1.00e+08
5.60e+08
5.45e+08
3.24e+00
3.90e+03

6.87e+08
6.34e-07
2.82e+00
1.96e-11
1.29e+408
1.32e-22
6.60e-27
4.34e+08
1.85e+11
1.12e+04
1.65e+01
3.34e+02
2.10e+05
1.70e-10
2.44e-02
4.33e+00
3.73e+05
2.83e+01
5.87e+04
1.08e+06
9.77e+01
7.83e-30
2.91le+06
1.91e+01



Units:

- AgeGroup:

Pathway:

Nuclide'

DOSE
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N . Lo
FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3))
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec)

TEEN

Vegetation (VEG)

Bone

Liver

RU-106
AG-110M
TE-125M
TE-127
TE-127M
TE-129
TE-129M
TE-131
TE-131M
TE-132
I-130
I-131
I-132
I-133
I-134
I-135
cs-134
Cs-136
Cs-137
Cs-138
BA-139
BA-140
BAa~141
BA-142
LA-140
LA-142
CE-141
CE-143
CE-144
PR-143
PR-144
ND-147
W-187
NpP-238
PU-239
U-235

Page 24 of

3.10e+08
1.52e+07
1.48e+08
5.30e+03
5.51e+08
6.70e-04
3.62e+08
1.17e-15
8.42e+05
3.91e+06
1.74e+05
3.84e+07
2.51e+01
9.65e+05
4.0le-05
1.74e+04
7.10e+09
4.37e+07
1.01le+l0
3.15e-11
2.55e-02

© 1.38e+08

8.46e-22 .
3.65e-39
1.80e+03
1.77e-04
2.83e+05
9.3le+02
5.27e+07
7.00e+04
2.24e-26
3.62e+04
3.53e+04
1.38e+03
6.95e+10
1.04e+l1l

44

0.00e+00
1.43e+07
5.34e+07
1.88e+03
1.96e+08
2.50e-04
1.34e+08
4.82e-16
4.04e+05
2.47e+06
5.05e+05
5.38e+07
6.58e+01
1.64e+06
1.06e-04
4.48e+04
1.67e+10
1.72e+08
1.35e+10
6.05e~-11
1.7%e-05
1.69e+05
6.31e-25
3.65e-42
8.86e+02
7.86e~-05
1.89%e+05
6.77e+05
2.18e+07
2.7%+04
9.18e-27
3.94e+04
2.88e+04
1.31e+02
8.44e+09
0.00e+00

0.00e+00
0.00e+00
4.14e+07
3.65e+03
1.31le+08
4.7%e-04
1.17e+08
9.0le-16
6.08e+05
2.6le+06
4.11e+07
1.57e+10
2.22e+03
2.29e+08
1.77e-03
2.88e+06
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

5.97e+08
2.74e+07
0.00e+00
2.15e+04

-2.24e+09

2.81e-03

1.51e+09"

5.11e-15
4.21e+06

.2.37e+07

7.77e+05
9.26e+07
1.04e+02
2.87e+06
l.68e-04
7.08e+04
5.31e+08%
9.36e+07
4.59e+09
4.47e-11
1.69e-05
5.74e+04
5.86e-25
3.08e-42
0.00e+00
0.00e+00
8.8%e+04
3.04e+02
1.30e+07
1.62e+04
5.27e-27
2.31e+04
0.00e+00
4.10e+02
7.79e+09
2.43e+l0

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

'0.00e+00"

0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.03e+09"

1.48e+07
1.78e+09
5.20e-12
1.24e-05
1.14e+05
4.32e-25
2.43e-42
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.48e+10
4.03e+09
4.37e+08
4.09e+05
1.37e+09
3.66e-03
1.36e+09
9.60e-17
3.24e+07
7.83e+07
3.88e+05
1.06e+07
2.87e+01
1.24e+406
1.40e-06
4.97e+04

2.08e+08.

1.38e+07
1.92e+08
2.74e-14
2.27e-01
2.13e+08
1.80e-27
1.12e-50
5.09e+07
2.39e+00
5.40e+08
2.04e+07
1.33e+10
2.30e+08
2.47e-29
1.42e+08
7.78e+06
2.10e+07
€.42e+09
7.53e+0%

0.00e+00
0.00e+00
0.00e+00
0.00e+00
+0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
'0.00e+00
0.00e+00

3.90e+07
8.72e+06
1.98e+07
1.14e+03
6.56e+07
1.63e-04
5.72e+07
3.66e~16
3.37e+05
2.33e+06
2.02e+05
2.8%e+07
2.36e+01
5.00e+05
3.82e-~05
1.66e+04
7.75e+09
1.16e+08
4.70e+09
3.02e-11
7.42e-04
8.89%e+06
2.82e-23
2.24e-40
2.36e+02
1.96e-05
2.17e+04
7.57e+01
2.83e+06
3.48e+03
1.14e-27
2.36e+03
1.01le+04
7.25e+01
1.83e+08
6.31e+09



@

Units:

AgeGroup:
Pathway:

Nuclide

H-3
Cc-14
Na-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
Co-58

" CcO-60

NI-63
NI-65
CU-64
ZN-65
ZN-69
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-90
Y-91
¥-91M
Y-92
Y-93
ZR-95
ZR-97
NB-95
MO-99
TC-99M
TC-101
RU-103

. RU-105"
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref39Ch.52,53)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCiVm~3))
Deposition Pathways: (mA2 * (mrem/yr)/(pCi/sec)

CHILD

Grs/Goat/Milk (GMILK)

Bone

0.00e+00
1.20e+09
1.07e+06
1.45e+10
0.00e+00
0.00e+00
0.00e+00
1.45e+06
1.56e+06
0.00e+00
0.00e+00
3.56e+08
2.02e-01
0.00e+00
4.96e+08
1.19e-12
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.39e+10
2.35e+1l
2.75e+05
4.66e+00
3.87e+01
4.68e+03
3.39%9e-20
3.08e-05
1.22e-01
4.60e+02

. 2.31e-01

3.82e+04
0.00e+00
1.60e+00
1.69e-60

- 5.14e+02

4.63e-04

44

Thyroid

3.20e+03
2.3%e+08
1.07e+06
4.37e+09
0.00e+00
2.52e+06
1.57e-03
7.71e+05
2.53e+06
1.46e+06
5.18e+06
1.91e+08
1.91e-02
8.35e+03
1.32e+09
1.73e-12
0.00e+00
0.00e+00
1.05e+09
1.00e-45
2.46e-54
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.01le+02
3.34e-02
1.49%e+04
9.77e+06
3.13e+00
1.77e-60
0.00e+00
0.00e+00

3.20e+03
2.3%e+08

‘1.07e+06

0.00e+00
6.78e+03
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

3.20e+03
2.3%e+08
1.07e+06
0.00e+00
1.85e+03
7.06e+05
1.90e-03
0.00e+00
0.00e+00

-0.00e+00

0.00e+00

0.00e+00

0.00e+00
2.02e+04
8.33e+08
1.05e-12

-0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.45e+02
4.7%e-02
1.40e+04

2.09e+07.

4.55e+01
3.02e-59
1.29e+03
4.07e-03

3.20e+03
2.39%e+08
1.07e+06
0.00e+00
1.24e+04
0.00e+00
0.00e+00
4.36e+05
7 .33e+05
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.59%9e+00
9.36e-61
0.00e+00
0.00e+00

GI-Lli

3.20e+03
2.39e+08
1.07e+06
2.58e+09
6.48e+05
2.11le+06
2.27e-01
1.43e+05
2.63e+06
8.49e+06
2.87e+07
1.28e+07
2.33e+00
3.92e+05
2.32e+08
1.0%e-10
0.00e+00
0.00e+00
6.77e+07
4.91le-47
2.15e-56
5.38e+08
3.16e+09
6.08e+05
8.83e+01
1.10e+05
6€.24e+05
6.65e-17
8.89%e-01
1.82e+03
1.05e+05
5.05e+03
2.75e+07
8.08e+06
1.78e+03
5.63e-60
1.33e+04
3.02e-01

Skin

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

3.20e+03

2.3%e+08
1.07e+06
3.60e+09
1.22e+04
€.70e+05
3.54e-04
2.39%e+05
1.26e+06
4.45e+06
1.53e+07
1.21e+08
1.11le-02
5.04e+03
8.22e+08
1.59e-13
5.38e-02
8.51e-24
6.47e+08
6.95e-46
2.19e-54
3.97e+08
5.95e+10
1.04e+04
1.87e-01
1.04e+00
1.25e+02
1.23e-21
8.80e-~07
3.35e-03
9.00e+01
1.9%7e-02
1.06e+04
2.42e+06
5.1%e+01
2.24e-59
1.98e+02
1l.68e-04
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DOSE FACTORS: RADIONUCLIDES OTHER ‘THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airbormne’ Pathways & Tritium Ingestion: (mrem/yr)/(pr/m'\'%))
Deposition Pathways: (m”2 * (mrem/yr)/(uCi/sec)

Units:
AgeGroup: CHILD
Pathway: Grs/Goat/Milk (GMILK)
Nuclide Bone . Liver Thyroid
RU-106 1.11e+04 0.00e+00 0.00e+00
2AG-110M 2.51le+07 1.6%9e+07 0.00e+00
TE-125M 8.85e+06 2.40e+06 2.49e+06
TE-127 3.59e+02 9.68e+01 2.48e+02
TE-127M 2.50e+07 6.72e+06 5.97e+06
TE-129 1.60e-10 4.47e-11 1.1l4e-10
TE-125M 3.26e+07 9.10e+06 1.05e+07
TE-131 2.16e-33 6.60e-34 1.66e-33
TE-131M 1.92e+05 6.65e+04 1.37e+05
TE-132 1.23e+06 5.45e+05 7.93e+05
I-130 1.04e+06 2.10e+06 2.32e+08
I-131 7.82e+08 7.87e+08 2.60e+11
I-132 4.22e-01 7.75e-01 3.60e+01
- I-133 1.03e+07 1.28e+07 2.37e+09
I-134 5.36e-12 9.96e-12 2.29e-10
I-135 3.26e+04 5.87e+04 5.20e+06
CS-134 6.7%e+10 1.12e+11 0.00e+00
Cs-136 3.04e+09 8.35e+09 0.00e+00
Ccs-137 9.67e+10 9.26e+10 0.00e+00
Cs-138 1.30e-22 1.8le-22 0.00e+00
BA-139 2.49e-08 1.33e-11 0.00e+00
BA-140 1.41e+07 1.23e+04 0.00e+00
BA-141 2.58e-46 1.44e—49 0.00e+00
BA-142 1.80e-80 1.30e-83 0.00e+00
LA-140 2.33e+00 8.15e-01 0.00e+00
LA-142 1.00e-11 3.19e-12 0.00e+00
CE-141 2.63e+03 1.31e+03 0.00e+00
CE-143 2.25e+01 1.22e+04 0.00e400
CE-144 1.95e+05 6.11e+04 0.00e+00
PR-143 8.62e+01 2.5%e+01 0.00e+00
PR-144 3.76e-54 1.16e-54 0.00e+00
ND-147 5.34e+01 4.32e+01 0.00e+00
Ww-187 3.47e+03 2.06e+03 0.00e+00
NP-239 2.07e+00 1.49e-01 0.00e+00
PU-239 6.37e+06 6.8le+05 0.00e+00
U-235 1.69e+09 0.00e+00 0.00e+00
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1.50e+04
3.15e+07
0.00e+00
1.02e+03
7.12e+07
4.68e-10
9.56e+07
6.54e-33
6.44e+05
5.06e+06
3.14e+06

1.29%e+09°

1.19e+00
2.13e+07
1.52e-11

.9.00e+04

3.45e+10
4.44e+09
3.02e+10
1.27e-22
1.16e-11
4.01e+03
1.25e-49
1.05e-83
0.00e+00
0.00e+00
5.74e+02
5.12e+00
3.38e+04
1.40e+01
6.1l6e-55
2.37e+01
0.00e+00
4.30e-01
6.02e+05
2.77e+08

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.24e+10
6.63e+08
1.09e+10
1.37e-23
7.82e-12
7.34e+03
8.49e-49
7.62e-84
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.73e+05
2.01le+09
8.54e+06
1.40e+04
2.02e+07
9.97e-09
3.97e+07
1.14e-32
2.70e+06
5.48e+06
9.83e+05
7.00e+07
9.12e-01
5.15e+06
6.6le-12
4.47e+04

'6.01e+08

2.93e+08
5.80e+08
8.32e-23
1l.44e-06
7.12e+06
1.47e-46
2.35e-82
2.27e+04
6.32e-07
1.63e+06
1.79%e+05
1.5%e+07
9.30e+04
2.51e-51
6.85e+04
2.89%e+05
1.10e+04
3.38e+05
3.96e+07

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

O - g - G G 4= S e S B T S T G e G T A S G T T G T G S S G S A

1.38e+03
1.35e+07
1.18e+06
7.70e+01
2.96e+06
3.80e-11
5.06e+06

‘6.44e-34

7.08e+04
6.58e+05
1.08e+06
4.4%7e+08
3.56e-01
4.83e+06
4.58e-12
2.78e+04
2.35e+10
5.40e+09
1.37e+10
1.15e-22
7.22e-10
8.21le+05
8.40e-48
1.01le-81
2.75e-01
9.98e-13
1.94e+02
1.77e+00
1.04e+04
4.28e+00
1.89e-55
3.35e+00
9.23e+02
1.05e-01
1.63e+05
1.02e+08
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/m"3))

1.20e+07
4.66e+06
1.3%9e+09
9.04e+05
2.72e+08
3.79e+08
2.15e+10
2.97e+05
6.07e+05
7.47e+08
4.87e+03
2.03e+05

‘8.99e+06"

3.31e+04
1.21e+05
2.16e+04
2.15e+06

7.77e+05"

4.4%e+03
1.07e+06
1.00e+05
1.80e+05%
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.17e+04
2.62e+04
1.98e+07

Units:
Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)
AgeGroup: CHILD
Pathway: Ground Plane Deposition (GPD)
Nuclide Bone Liver Thyroid@ Kidney
NA-24 1.20e+07 1.20e+07 1.20e+07 1.20e+07
CR-51 4.66e+06 4.66e+06 4.66e+06 4.66e+06
MN-54 1.39e+09 1.3%e+09 1.39e+09 1.3%e+09
MN-56 9.04e+05 95.04e+05 5.04e+05 9.04e+05
FE-58 2.72e+08 2.72e+08 2.72e+08 2.72e+08
C0-58 3.79e+08 3.79e+08 3.79e+08 3.79%9e+08
C0-60 2.15e+10 2.15e+10 2.15e+10 2.15e+10
NI-65 2.97e+05 2.97e+05 2.97e+05 2.97e+05
CU-64 6.07e+05 6.07e+05 6.07e+05 6.07e+05
ZN-65 7.47e+08 7.47e+08 7.47e+08 7.47e+08
BR-83 4.87e+03 4.87e+03 4.87e+03 4.87e+03
BR-84 2.03e+05 2.03e+05 2.03e+05 2.03e+05
RB-86 8.9%9e+06 8.99e+06 8.99e+06 8.%99e+06
RB-88 3.31e+04 3.31e+04 3.31e+04 3.31le+04
RB-89 1.21e+05 1.21e+05 1.21e+05 1.21e+05
SR-89 2.16e+04 2.16e+04 2.16e+04 2.16e+04
SR-91 2.15e+06 2.15e+06 2.15e+06 2.15e+06
SR-92 7.77e+05 7.77e+05 7}77e+05.7,77¢+05
Y-90 4.49e+03 4.49%9e+03 4.49%9e+03 4.49e+03
Y-91 1.07e+06 1.07e+06 1.07e+06 1.07e+06
Y-91M 1.00e+05 1.00e+05 1.00e+05 1.00e+05
Y-92 1.80e+05 1.80e+05 1.80e+05 1.80e+05
Y-93 1.83e+05 1.83e+05 1.83e+05 1.83e+05
ZR~-95 2.45e+08 2.45e+08 2.45e+08 2.45e+08
ZR-97 2.96e+06 2.96e+06 2.96e+06 2.56e+06
NB-95 1.37e+08 1.37e+08 1.37e+08 1.37e+08
M0-99 4.00e+06 4.00e+06 4.00e+06 4.00e+06
TC-99M 1.84e+05 1.84e+05 1.84e+05 1.84e+05
TC-101 2.04e+04 2.04e+04 2.04e+04 2.04e+04
RU-103 1.08e+08 1.08e+08 1.08e+08 1.08e+08
RU-105 6.37e+05 6.37e+05 6.37e+05 6.37e+05
RU-106 4.22e+08 4.22e+08 4.22e+08 4.22e+08
AG-110M 3.44e+09 3.44e+09 3.44e+09 3.44e+09
TE-125M 1.55e+06 1.55e+06 1.55e+06 1.55e+06
TE-127 2.98e+03 2.98e+03 2.98e+03 2.98e+03
TE-127M 9.17e+04 9.17e+04 9.17e+04 9.17e+04
TE-129  2.62e+04 2.62e+04 2.62e+04 2.62e+04
. TE-129M 1.98e+07 1.98e+07 1.98e+07 1.98e+07
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1.20e+07
4.66e+06
1.3%e+08
9.04e+05
2.72e+08
3.79e+08
2.15e+10
2.97e+05
6.07e+05
7.47e+08
4.87e+03
2.03e+05
8.99%e+06
3.31e+04
1.21e+05
2.16e+04
2:15e+06

7.77e+05

4.49e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.17e+04
2.62e+04
1.98e+07

1.39e+07
S5.51e+06
1.63e+09
1.07e+06
3.20e+08
4.43e+08
2.53e+10
3.45e+05
6.88e+05
8.60e+08
7.08e+03
2.36e+05
1.03e+07
3.78e+04
1.45e+05
2.5le+04
2.51le+06
8.63e+05
5.31e+03
1.21e+06
1.16e+05
2.14e+05
2.51e+05
2.84e+08
3.45e+06
1.61e+08
4.63e+06
2.11e+05
2.26e+04
1.26e+08
7.21e+05
5.07e+08
4.01le+09
2.13e+06
3.28e+03
1.08e+05
3.10e+04
2.31e+07

1.20e+07
4.66e+06
1.39e+09
9.04e+05
2.72e408
3.79e+08
2.15e+10
2.97e+05
6.07e+05
7.47e+08
4.87e+03
2.03e+05
8.9%e+06
3.31e+04
1.21e+05
2.16e+04
2.15e+06 .
7.77e+05
4.49e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
'6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.17e+04
2.62e+04
1.98e+07
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

"2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06

- 4.47e+05
2.53e+06
6.86e+09
1.51e+08

"1.03e+10
3.5%e+05
1.06e+05
2 .05e+07
4.17e+04
4.49%e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.39%e+06
2.35e+06
1.71e+06
2.29e+06
9.28e+09

2.92e+04
8.03e+06
4.24e+06
5.51le+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+089
1.51le+08
1.03e+l10
3.59e+05
1.06e+05
2.05e+07
4.17e+04
4.49e+04
1.92e+07
7 .60e+05
1.37e+07
2.31e+06
6.95e+07
.1.84e+03
8.3%e+06
2.35e+06
1.71e+06
2.29e+06
9.28e+09

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(pCi/mA3))
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec)
AgeGroup: CHILD
Pathway: Ground Plane Deposition (GPD)
Nuclide Bone Liver Thyroid Kidney
TE-131 2.92e+04 2.92e+04 2.92e+04 2.92e+04
TE-131M 8.03e+06 8.03e+06 8.03e+06 8.03e+06
TE-132 4.24e+06 4.24e+06 4.24e+06 4.24e+06
I-130 - 5.51e+06 5.5le+06 5.51e+06 5.51e+06
I-131 1.72e+07 1.72e+07 1.72e+07 1.72e+07
I-132 1.25e+06 1.25e+06 1.25e+06 1.25e+06
I-133 2.45e+06 2.45e+06 2.45e+06 2.45e+06
I-134 4.47e+05 4.47e+05 4.47e+05 4.47e+05
I-135 2.53e+06 2.53e+06 2.53e+06 2.53e+06
. CS-134  6.86e+09 6.86e+09 6.86e+09 6.86e+09
C$-136 1.51e+08 1.51e+08 1.51e+08 1.51e+08
CS-137 1.03e+10 1.03e+10 1.03e+10 1.03e+10
CS-138  3.59e+05 3.59e+05 3.59e+05 3.59e+05
BA-139 1.06e+05 1.06e+05 1.06e+05 1.06e+05
BA-140 2.05e+07 2.05e+07 2.05e+07 2.05e+07
BA~-141 4.17e+04 4.17e+04 4.17e+04 4.17e+04
BA-142 4.49e+04 4.49e+04 4.49e+04 4.49e+04
LA-140 1.92e+07 1.92e+07 1.92e+07 1.92e+Q7
LA-142 7.60e+05 7.60e+05 7.60e+05 7.60e+05
. CE-141 1.37e+07 1.37e+07 1.37e+07 1.37e+07
CE-143 2.31e+06 2.31e+06 2.31le+06 2.31e+06
CE-144 6.95e+07 6.95e+07 6.95e+07 6.95e+07
PR-144 1.84e+03 1.84e+03 1.84e+03 1.84€+03
ND-147 8.39e+06 8.39e+06 8.39e+06 8.39e+06
W-187 ' 2.35e+06 2.35e+06 2.35e+06 2.35e+06
NP-239 1.71e+06 1.71e+06 1.71e+06 1.7le+06
PU-239 2.29e+06 2.29e+06 2.29e+06 2.29e+06
U-235 9.28e+09 9.28e+09 9.28e+09 9.28e+09
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3.45e+07
9.46e+06
4.98e+06
6.69%e+06
2.0%e+07
1.47e+06
2.98e+06
5.31e+05
2.95e+06
8.00e+09
1.71e+08
1.20e+10
4.10e+05
1.19e+05%
2.35e+07

4.75e+04

5.11e+04
2.18e+07
9.12e+05
1.54e+07
2.63e+06
8.04e+07
2.11e+03
1.0le+07
2.73e+06
1.98e+06
2.23e+07
1.16e+l0

- —— e > e G W G TP W T G - G e S T -

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51e+08
1.03e+10
3.59%e+05
1.06e+05
2 .05e+07
4.17e+04
4.4%e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.39%e+06
2.35e+06
1.71e+06
2.29%e+06
9.28e+09
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Pathways & Tritium Ingestion: (mrem/yr)/(nCi/mA3))
Deposition Pathways: (mA2 * (mrem/yr)/(pCi/sec)

Units: Airborne
AgeGroup: CHILD
Pathway: Inhalation (INHL)
Nuclide Bone Liver
H-3 0.00e+00 1.13e+03
Cc-14 3.59e+04 6.73e+03
NA-24 1.61e+04 1.6le+04
p-32 1.15e+09 1.14e+05
CR-S51 0.00e+00 0.00e+00
MN-54 0.00e+00 4.2%e+04
MN-56 0.00e+00 1.66e+00
FE-55 4.74e+04 2.52e+04
FE-59 2.07e+04 3.35e+04
Cco-58 0.00e+00 1.77e+03
Co0-60 0.00e+00 1.31le+04
NI-63 8.21e+05 4.63e+04
NI-65 2.99e+00 2.96e-01
CU-64 0.00e+00 1.99%e+00
ZN-65 4.26e+04 1.13e+05
ZN-69 6.70e-02 9.66e-02
BR-83 0.00e+00 0.00e+00
BR-84 0.00e+00 0.00e+00
BR-85 0.00e+00, 0.00e+00
RB-86 0.00e+00 1.98e+05
RB-88 0.00e+00 5.62e+02
RB-8S 0.00e+00 3.45e+02
SR-89 5.99e+05 0.00e+00
SR-90 1.0le+08 0.00e+00
SR-91 1.21e+02 0.00e+00
SR-92 1.31e+01 0.00e+00
Y-90 " 4.11e+03 0.00e+00
Y-91 9.14e+05 0.00e+00
Y-91M 5.07e-01 0.00e+00
Y-92 2.04e+01 0.00e+00
Y-93 1.87e+02 0.00e+00
ZR-95 1.90e+405 4.18e+04
ZR-97 1.88e+02 2.72e+01
NB-95 2.35e+04 9.18e+03
MO-99 0.00e+00 1.72e+02
TC-99M 1.78e-03 3.48e-03
. TC-101 8.10e-05 8.51e-05
RU-103 2.79e+03
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0.00e+00

1.13e403
6.73e+03
1.6le+04
0.00e+00
8.55e+01
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.13e+03
6.73e+03
1.61le+04
0.00e+00
2.43e+01
1.00e+04
1.67e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00
6.03e+00
7.14e+04

-5.85e~02

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
5.96e+04
3.89%e+01
8.62e+03
3.92e+02
5.07e-02
1.45e-03
7.03e+03

1.13e+03
6.73e+03
1.6le+04
0.00e+00
1.70e+04
1.58e+06
1.31e+04
1.1le+05

GI-Lli

1.13e+03
6.73e+03
1.61le+04
4.22e+04
1.08e+03
2.29%e+04
1.23e+05
2.87e+03

1.27e+06 7.07e+04
1.11e+06 3.44e+04
7.07e+06 9.62e+04

2.75e+05
8.18e+03
9.58e+03
9.95e+05

" 6.33e+03
8.40e+04
3.67e+04
‘1.63e+04

1.42e+03 1.02e+04

0.00e+00
0.00e+00

0.00e+00
0.00e+00

Skin

0.00e+00 1.13e+03
0.00e+00 6.73e+03
0.00e+00 1.6le+04
0.00e+00 9.88e+04
0.00e+00 l1.54e+02
0.00e+00 9.51e+03
0.00e+00 3.12e-01
0.00e+00 7.77e+03
0.00e+00 1.67e+04
0.00e+00 3.16e+03
0.00e+00 2.26e+04
0.00e+00 2.80e+04
0.00e+00 1.64e-01
0.00e+00 1.07e+00
0.00e+00 7.03e+04
0.00e+00 8.92e-03
0.00e+00 4.74e+02
D.00e+00 5.48e+02

0.00e+00 0.00e+00 0.00e+00 2.53e+01

0.00e+00 7.9%e+03
0.00e+00 1.72e+01
0.00e+00 1.8%9e+00
2.16e+06 1.67e+05

1.48e+07
5.33e+04
2.40e+04
2.62e+05
2.63e+06
2.8le+03
2.3%e+04
7.44e+04

3.43e+05
1.74e+05
2.42e+05
2.68e+05
1.84e+05
1.72e+03
2.3%e+05
3.89e+05

0.00e+00 1.14e+05
0.00e+00 3.66e+02
0.00e+00 2.90e+02
0.00e+00 1.72e+04
0.00e+00 6.44e+06
0.00e+00 4.59e+00
0.00e+00 5.25e-01
0.00e+00 1.11le+02
0.00e+00 2.44e+04
0.00e+00 1.84e-02
0.00e+00 5.81le-01
0.00e+00 5.11e+00

2.23e+06 6.11e+04 0.00e+00 3.70e+04

1.13e+05
6.14e+05
1.35e+05
9.51e+02
5.85e+02
6.62e+05

3.51e+05
3.70e+04
1.27e+05
4.81e+03
1.63e+01
4.48e+04

0.00e+00 1.60e+01
0.00e+00 6.55e+03
0.00e+00 4.25e+01
0.00e+00 5.77e-02
0.00e+00 1.08e~03
0.00e+00 1.07e+03
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Rel.3.9 Ch. 5.2, 5.3)

Units: Airborne  Pathways & Tritium Ingestion: (mrem/yr)/(pCi/mA3))
Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)

CHILD
Inhalation (INHL)

AgeGroup:

_Pathway:

Nuclide

AG-110M
TE-125M
TE-127°
TE-127M
TE-129 -
TE-129M
TE-131
TE-131M
TE-132
I-130
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Cs-138
Ba-139
Ba-140
BA-141
BA-142
La-140
LA-142
CE-141
CE-143
CE-144
PR-143
PR-144
ND-147
w-187
NP-239
PU-239
U-235

Liver

Thyroid Kidney Lung

1.53e+00
1.36e+05
1.69e+04
6.73e+03
2.77e+00
2.49%9e+04
9.77e-02
1.92e+04
2.17e-02
1.34e+02
4.81le+02
8.18e+03
4.81e+04
2.12e+03
1.66e+04
1.17e+03
4.92e+03
6.51e+05
6.51le+04
9.07e+05
6.33e+02
1.84e+00
7.40e+04
1.96e-01
5.00e-02
6.44e+02
1.29e+00
3.92e+04
3.66e+02
€.77e+06
1.85e+04
5.96e-02
1.08e+04
1.63e+01
4.66e+02
1.03e+10
1.58e+08
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0.00e+00
0.00e+00
1.14e+04
2.33e+03
9.51e-01
8.55e+03
3.50e-02
6.85e+03
8.44e-03
5.92e+01
2.72e+02
1.64e+04
4.8le+04
4.07e+03
2.03e+04
2.16e+03
8.73e+03
1.01le+06
1.71e+05
8.25e+05
8.40e+02
9.84e-04
6.48e+01
1.09e-04
3.60e-05
2.25e+02
4.11le-01
1.95e+04
1.9%e+02
2.12e+06
5.55e+03
1.85e-02
8.73e+03
9.66e+00
3.01le+02
6.22e+09
0.00e+00

0.00e+00
0.00e+00
0.00e+00
1.92e+03
1.96e+00
6€.07e+03
7.14e-02
6.33e+03
1.70e-02
5.77e+01
3.18e+02
1.85e+06
1.62e+07
1.94e+05
3.85e+06
5.07e+04
7.92e+05
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.34e+00
1.84e+05
2.12e+04
0.00e+00
7.07e+00
6.36e+04
2.57e-01
5.03e+04
5.88e-02
4.00e+02
1.77e+03
2.45e+04
7.88e+04
6.25e+03
3.38e+04
3.30e+03
-1.34e+04
3.30e+05
9.55e+04
2.82e+05
6.22e+02
8.62e~04
2.11e+01
9.47e-05
2.91e-05
0.00e+00
0.00e+00
8.55e+03
8.36e+01
1.17e+06
3.00e+03
9.77e-03
4.8le+03
0.00e+00
9.73e+01
1.77e+09
2.5%e+07

1.59%e+04 9.95e+04
1.43e+07 4.29e+05

‘5.48e+06 1.00e+05

4.77e+0S 3.38e+04

1.00e+04 5.62e+04 .

1.48e+06 7.1l4e+04
2.93e+03 2.55e+04
1.76e+06 1.82e+05
2.05e+03 1.33e+03
2.06e+05 3.08e+05
3.77e+05 1.38e+05
0.00e+00 5.11e+03
0.00e+00 2.84e+03
0.00e+00 3.20e+03
0.00e+00 5.48e+03
0.00e+00 9.55e+02
0.00e+00 4.44e+03 .
1.21e+05 3.85e+03
1.45e+04 4.18e+03
1.04e+05 3.62e+03
€.8le+01 2.70e+02
5.77e+03 5.77e+04
1.74e+06 1.02e+05
2.92e+03 2.75e+02
1.64e+03 2.74e+00
1.83e+05 2.26e+05
8.70e+03 7.59%e+04
5.44e+05 5.66e+04
1.15e+05 1.27e+05
1.20e+07 3.89%e+05
4.33e+05 9.73e+04
1.57e+03 1.97e+02
3.28e+05 8.21e+04
4.11e+04 9.10e+04
5.81e+04 6.40e+04
2.12e+09 1.57e+05
6.03e+08 1.84e+05

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

‘0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

5.55e-01 °
1.6%e+04
9.14e+03
9.14e+02
6.11le-01
3.02e+03
2.38e-02
3.04e+03
6.59e-03
5.07e+01
2.63e+02
8.44e+03
2.73e+04
1.88e+03
7.70e+03
9.95e+02
4.14e+03
2.25e+05
1.16e+05
1.28e+05
5.55e+02
5.37e-02
4.33e+03
6.36e~03
2.79%9e-03
7 .55e+01
1.2%9e-01
2.90e+03
2.88e+01
3.62e+05
9.14e+02
3.00e-03
6.8le+02
4.33e+00
2.35e+01
4.74e+08
9.58e+06



Units:

AgeGroup:

Pathway:

Nuclide

BH-3
c-14
NA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
CO-58
CO-60
NI-63
NI-65
CU-64
ZN-65
RB~-86
SR-89
SR-~-90
SR-91
SR-92
¥-90
Y-91
Y-92
¥-93
ZR-95
ZR~-97
NB-95
MO-99
TC-99M
RU-103
RU-105
RU-106
AG-110M
TE-125M
TE-127
TE-127M
TE-129M
. TE-131M
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airbomne Pathways & Tritium Ingestion: (mrem/yr)/(an/m'\a))
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec)

CHILD

Grs/Cow/Meat (CMEAT)

Bone

0.00e+00
3.83e+08
1.78e-03
1.15e+09
0.00e+00
0.00e+00
0.00e+00
4.57e+08
3.77e+08
0.00e+00
0.00e+00
2.91e+10
4.22e-52
0.00e+00
3.76e+08
0.00e+00
4 .82e+08
1.04e+10
2.52e-10
2.18e-49
1.73e+02
1.80e+06
2.74e-39
7 .78e-12
2.66e+06
3.2%e-05
3.10e+06
0.00e+00
6.6%9e-21
1.55e+08
9.9%e-28
4.44e+09
8.39e+06
5.69e+08
3.56e-10
1.78e+09
1.79e+09
7.11e+02
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2.34e+02
7.67e+07
1.78e-03
3.48e+08
0.00e+00
8.01le+06
1.96e-53
2.43e+08
6.09e+08
1.64e+07
6.93e+07
1.56e+09
3.97e-53
3.08e-07
1.00e+09
5.77e+08
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
5.86e+05
4.76e-06
1.21e+06
1.16e+05
1.31e-20
0.00e+00
0.00e+00
0.00e+00
5.67e+06
1.54e+08
9.5%e-11
4.78e+08
5.00e+08
2.46e+02

Kidney

2. 34e+02
7.67e+07
1.78e-03
0.00e+00
4.88e+03
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.60e+08
2.46e-10
4.24e+08
5.78e+08
5.05e+02

2.34e+02
7.67e+07
1.78e-03
0.00e+00
1.33e+03
2.25e+06
2.37e-53
0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00

0.00e+00"

7 .45e-07
6.30e+08
0.00e+00
0.00e+00
0.00p+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
8.38e+05
‘6.83e-06
1.13e+06
2.47e+05
1.90e-18
3.90e+08
8.78e-27
5.99e+09%
1.06e+07
0.00e+00
1.0le-09
5.06e+09
5.26e+09
2.38e+03

Skin

2.34e+02

7.67e+07

1.78e-03

0.00e+00

8.91e+03

0.00e+00

0.00e+00
1'.37e+08
1.77e+08
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
6.66e-21
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.34e+02
7.67e+07
1.78e-03
2.05e+08
4.66e+05
6.72e+06
2.84e-51
4.49e+07
6.34e+08
9.58e+07
3.84e+08
1.05e+08
4.86e-51
1.45e-05
1.76e+08
3.71e+07
1.87e+07

"1.40e+08

5.55e-10
4.13e-48
4.92e+05
2.40e+08
7.92e-35
1.16e-07
€6.11le+08
7.21e-01
2.23e+09
9.58e+04
7.46e-18
4.01le+09
6.52e~-25
6.90e+10
6.74e+08
5.49e+08
1.3%e-08
1.44e+09
2.1%e+09
9.97e+03

0 00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00 4.

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.34e+02
7.67e+07
1.78e-03
2.86e+08
8.80e+03
2.13e+06
4.42e-54
7.51e+07
3.04e+08
5.03e+07
2.04e+08
9.91e+08
2.32e-53
1.86e-07
6.22e+08
3.55e+08
1.38e+07
2.64e+09
9.4%e~-12
8.75e~51
62e+00
4.82e+04
7 .84e~-41
2.14e-13

5.21e+05

2.8le~-06
8.62e+05
2.87e+04
2.17e-18
5.96e+07
3.63e-28
5.54e+08
4.53e+06
7.59e+07
7.63e-11
2.11e+08
2.78e+08
2.62e+02
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0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.68e+08
3.55e+06
1.50e+08
2.2%e+04
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0:00e+00
0.00e+00
0.00e+00"
0.00e+00
0.00e+00
0.00e+00
0.00e+00

9.50e+06
1.49%e-06
7.43e+05
1.35e-58
1.45e-01
4,79%e-17
8.16e+06
1.57e+06
7.99e+06
2.22e+07
S.51e+02
4.42e-87
1.38e+07
2.55e+02
1.89e+08
3.61le+07
1.50e+07
2.72e+00
2.28e+03
9.80e+05
2.79e+07

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCV/mA3))
Deposition Pathways: (m”2 * (mrem/yr)/(uCi/sec)
AgeGroup: CHILD
Pathway: Grs/Cow/Meat (CMEAT)
Nuclide Bone Liver Thyroid Kidney
TE-132 2.13e+06 9.44e+05 1.38e+06 B8.77e+06
I-130 1.58e-06 3.18e-06 3.5le-04 4.76e-06
I-131 8.30e+06 B8.34e+06 2.76e+09 1.37e+07’
I-132 6.24e-59 1.15e-58 5.32e-57 1,75e-58
I-133 2.90e-01 3.59e~01 6.66e+01 5.98e-01 -
I-135 - 3.49e-17 6.29e-17 5.57e-15 9.64e-17
CS-134 9.22e+08 1.51e+09 0.00e+00 4.69e+08
CS-136 1.62e+07 4.47e+07 0.00e+00 2.38e+07
Cs-137 1.33e+09 1.28e+09 0.00e+00 4.16e+08
BA-140 4.39e+07 3.85e+04 0.00e+00 1.25e+04
LA-140 5.65e-02 1.98e-02 0.00e+00 0.00e+00
LA-142 7.00e-92 2.23e-92 0.00e+00 0.00e+00
CE-141 2.22e+04 1.11e+04 0.00e+00 4.86e+03
CE-143 3.21e-02 1.74e+01 0.00e+00 7.31e-03
CE-144 2.32e+06 7.26e+05 0.00e+00 4.02e+05
PR-143  3.34e+04 1.00e+04 0.00e+00.5.44e+03
ND-147 1.17e+04 9.48e+03 0.00e+00 5.20e+03
W-187 3.27e-02 1.94e-02 0.00e+00 0.00e+00
NP-239  4.30e-01 3.08e-02 0.00e+00 8.92e-02
PU-239 1.85e+07 1.98e+06 0.00e+00 1.75e+06
U-235 1.19e+09 0.00e+00 0.00e+00 1.95e+08
Page 32 of 44

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00

-0.00e+00

0.00e+00
0.00e+00
0.00e+00

- o > T . G T B - - - - = e A S Y T G S - -

1.14e+06
1.64e-06
4.74e+06
5.27e-59
1.36e-01
2.97e-17
3.19%e+08
2.8%e+07
1.88e+08
2.56e+06
6.66e-03
6.99e-93
1.65e+03
2.52e-03
1.24e+05
1.66e+03
7 .34e+02
8.69e-03
2.17e-02
4.74e+05
7.19%e+07



Units:

AgeGroup:
Pathway:

Nuclide

H-3
c-14
NA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
CoO-58
CO-60
NI-63
NI-65
CU-64

©. ZN-65

ZN-69
BR-83
BR-84
RB-86
RB-88
RB-89
SR-89
SR-90
SR-91
SR-92
Y-90
Y-91
Y-31M
Y-92
Y-93
ZR-85
ZR-97
NB-95
MO-99
TC-95M
TC-101
RU-103
. RU-105
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Airbome Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3))
Deposition Pathways: (m”2 * (mrem/yr)/(uCi/sec)

CHILD

Grs/Cow/Milk (CMILK)

Bone

Liver

Thyroid

Kidney

0.00e+00
1.20e+08
8.88e+06
1.21e+10
0.00e+00
0.00e+00
0.00e+00
1.12e+08
1.20e+08
0.00e+00
0.00e+00
2.97e+10
1.69e+00
0.00e+00
4.13e+09
9.95e-12
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
€.62e+09
1.12e+11
1.31e+05
2.22e+00
3.23e+02
3.90e+04
2.83e-19
2.56e-04
1.02e+00
3.83e+03
1.92e+00
3.18e+05
0.00e+00
1.33e+01
1.41e-59
4.28e+03
3.86e-03

Page 33 of 44

1.57e+03
2.39%9e+08
8.88e+06
3.64e+09
0.00e+00
2.10e+07
1.31e-02
5.93e+07
1.95e+08
1.21e+07
4.32e+07
1.5%e+09
1.5%e-01
7.49e+04
1.10e+10
1.44e-11
0.00e+00
0.00e+00
8.77e+0%9
8.34e-45
2.05e-53
0.00e+00 -
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
8.42e+02
2.78e-01
1.24e+05
8.14e+07
2.61le+01
1.48e-59
0.00e+00
0.00e+00

1.57e+03
2.35%e+08
8.88e+06
0.00e+00
5.65e+04
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00 .
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.57e+03
2.3%e+08
8.88e+06
0.00e+00
1.54e+04
5.88e+06
1.58e-02
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.81e+05
6.94e+09
8.72e-12
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.21e+03
3.9%e-01
1.16e+05
1.74e+08
3.79%e+02
2.52e-58
1.08e+04
3.3%e-02

1.57e+03
2.3%e+08

‘8.88e+06

0.00e+00
1.03e+05
0.00e+00
0.00e+00
3.35e+07
5.64e+07
0.00e+00
0.00e+00
0.00e+00

0.00e+00-

0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00-

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.33e+01
7.80e-60
0.00e+00
0.00e+00

1.57e+03
2.3%e+08
8.88e+06
2.15e+09
5.40e+06
1.76e+07
1.8%e+00
1.10e+07
2.03e+08
7.07e+07
2.3%9e+08
1.07e+08
1.94e+01
3.52e+06
1.93e+09
9.06e-10
0.00e+00
0.00e+00
5.64e+08
4.0%e~46
1.79e-5%
2.56e+08
1.51e+09
2.89e+05
4.20e+01
9.18e+05
5.20e+06
5.54e-16
7.41e+00
1.52e+04
8.79e+05
4.21e+04
2.2%e+08
€.74e+07
1.49%e+04
4.69e-59
1l.11le+05
2.52e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.57e+03

2.39e+08

8.88e+06

3.00e+09

1.02e+05

5.5%9e+06
2.95e-03

1.84e+07

9.69e+07
3.71e+07
1.27e+08
1.01le+09
9.27e-02
4.53e+04
6.85e+08
1.33e-12
4.49%e-01
7.09e-23
5.39%9e+09
5.7%e~45
1.83e-53
1.89e+08
2.83e+l10
4.95e+03
8.90e-02
8.63e+00
1.04e+03
1.03e-20
7.34e-06
2.79e-02
7.50e+02
1.64e-01
8.85e+04
2.02e+07
4.33e+02
1.87e-58
1.65e+03
1.40e-03
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Airbormne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3))
Deposition Pathways: (m"2 * (mrem/yr)/(pCisec)

CHILD

Grs/Cow/Milk (CMILK)

Bone

- e G e T T S G G S G T S P S W S . G S D S - Y G G G G S S - T - - T - S G T G g . - - - > T G . - -

RU-106
AG-110M
TE-125M
TE-127
TE-127M
TE-129
TE-125M
TE-131
TE-131M
TE-132
I-130
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Cs-138
Ba-139
BA-140
BA-141
BAa-142
La-140
LA-142
CE-141
CE-143
CE-144
PR-143
PR-144
ND-147
W-187
NP-238
PU-239
U-235

Page 34 of

9.24e+04
2.09e+08
7.38e+07
2.99e+03
2.08e+08
1.33e-09
2.71e+08
1.80e-32
1.60e+06
1.03e+07
8.67e+05
6.52e+08
3.51e-01
8.6le+06
4.47e-12
2.72e+04
2.26e+10
1.01le+08
3.22e+10
4.33e-23
2.08e-07
1.17e+08
2.15e-45
1.50e-79
1.94e+01
8.33e-11
2.15%e+04
1.88e+02
1.62e+06
7.18e+02
3.14e-53
4.45e+02
2.89e+04
1.73e+01
5.31e+07
1.41e+10

44

0.00e+00
l.41e+08
2.00e+07
8.07e+02
5.60e+07
3.72e-10
7.58e+07
5.50e-33
5.54e+05
4.54e+06
1.75e+06
6.56e+08
6.46e-01
1.06e+07
8.30e-12
4.89%e+04
3.72e+10
2.78e+09
3.09e+10
6.02e-23
1.11le-10
1.03e+05

1.20e-48

1.08e-82
6.79%9e+00
2.66e-11
1.09e+04
1.02e+05
5.09e+05
2.16e+02
9.70e-54
3.60e+02
1.71e+04
1.24e+00
5.68e+06
0.00e+00

0.00e+00
0.00e+00
2.07e+07
2.07e+03
4.97e+07
9.52e-10
8.75e+07
1.38e-32
1.14e+06
6.61le+06
1.93e+08
2.17e+l1l
3.00e+01
1.98e+09%
1.%1le-10
4.33e+06
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+0Q0
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.25e+05
2.63e+08
0.00e+00
8.51e+03
5.93e+08
3.90e-09
7.97e+08
5.45e-32
5.36e+06
4.21e+07
2.62e+06

1.08e+09°

9.89e-01
1.77e+07
1.27e-11

.7.50e+04

1.15e+10
1.48e+09
1.0le+l0
4.23e-23
9.68e-11
3.34e+04
1.04e-48
8.73e~-83
0.00e+00
0.00e+00
4.78e+03
4.27e+01
2.82e+05
1.17e+02
5.13e-54
1.98e+02
0.00e+00
3.59e+00
5.02e+06
2.31le+09

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
4.13e+09
2.21e+08
3.62e+09
4.56e-24
6.52e-11
6.12e+04
7.07e-48
6.35e-83
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.44e+06
1.68e+10
7.12e+07
1.17e+05
1.6%9e+08
8.31e-08
3.31e+08
9.47e-32
2.25e+07
4.57e+07
8.1%9e+05
5.84e+07
7.60e-01
4.29%e+06
5.50e-12
3.73e+04
'2.00e+08
9.77e+07
1.93e+08
2.77e-23
1.20e-05
5.94e+07
1.22e-45
1.96e-81
1.89e+05
.5.27e~06
1.36e+407
1.49e+06
1.33e+08
7.75e+05
2.0%e-50
5.71e+05
2.41e+06
9.18e+04
2.82e+06
3.30e+08

0.00e+00

'0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00°
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.15e+04
1.13e+08
9.84e+06
6.41e+02
2.47e+07
3.17e-10
4.21e+07
5.37e-33
5.90e+05
5.48e+06
9.03e+05
3.73e+08
2.97e-01
4.03e+06
3.82e-12
2.32e+04
7.84e+09
1.80e+09
4.56e+09
3.82e-23
6.02e-09
6.84e+06
7.00e-47
8.37e-81
2.29e+00
8.32e~-12
1.62e+03
1.47e+01
8.66e+04
3.56e+01
1.58e-54
2.7%e+01
7.69%e+03
8.72e-01
1.36e+06
8.52e+08
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Eathway:

Nuclide
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
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Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3))
Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)

CHILD
Vegetation (VEG)

H-3
C-14
NA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
CO-58

- C0-60

NI-63

NI-65

CU-64
ZN-65
ZN-69
BR-83
BR-84
RB-86
RB-88
RB-8%
SR-89
SR-90
SR-91
SR-92
¥-90
Y-91
Y-91M
Y-92
Y-93
ZR-95
ZR-97
NB-95
MO-389
TC-99M
TC-101
RU-103

. RU-105

Page 35 of

0.00e+00
8.89%e+08
3.71e+05

-5.23e+08

0.00e+00
0.00e+00
0.00e+00
8.01le+08
3.97e+08
0.00e+00
0.00e+00
3.95e+10
1.02e+02
0.00e+00
8.13e+08
8.77e-06
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
3.60e+l10
1.24e+12
5.20e+05

. 7.09e+02

2.31e+04
1.86e+07
8.15e-09
1.55e+00
2.91e+02
3.86e+06
5.68e+02
4.10e+05
0.00e+00
4.65e+00
1.03e-30
1.53e+07
9.01le+01

44

4.01e+03
1.78e+08
3.71e+05
1.58e+08
0.00e+00
6.65e+08
1.82e+01
4.25e+08
6.43e+08
6.44e+07
3.78e+08
2.12e+09
9.61le+00
1.09e+04
2.17e+09
1.27e-05
0.00e+00
0.00e+00
4.52e+08
3.41e-22
1.23e-26
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
8.48e+05
8.20e+01
1.60e+05
7.70e+06
9.13e+00
1.08e-30
0.00e+00
0.00e+00

4.01le+03
1.78e+08,
3.71e+05
0.00e+00
€.50e+04
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

4.0l1le+03
1.78e+08
3.71e+05
0.00e+00
1.78e+04
1.86e+08
2.21e+01
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
2.64e+04
1.36e+09
7.6%9e-06
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.21le+06
1.18e+02
1.50e+05

1.65e+07

1.33e+02
1l.84e-2%9
3.86e+07
7.92e+02

4.01le+03
1.78e+08
3.71e+05
0.00e+00
1.19e+05
0.00e+00
0.00e+00
2.40e+08
1.86e+08
0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00"

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
4.63e+00
5.70e-31
0.00e+00
0.00e+00

4.0le+03
1.78e+08
3.71e+05
9.31e+07
6.21e+06
5.58e+08
2.64e+03
7.87e+07
6.70e+08
3.76e+08
2.10e+09
1.43e+08
1.18e+03
5.13e+05
3.80e+08
7.99%e-04
0.00e+00

0.00e+00.

2.91e+07
1.67e-23
1.07e-28
1.3%e+09
1.68e+10
1.15e+06
1.34e+04
6.56e+07
2.48e+09
1.60e-05
4.48e+04
4.34e+06
8.84e+08
1.24e+07
2.95e+08
6.37e+06
5.19e+03
3.43e-30
3.96e+08
5.88e+04

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

4.01le+03
1.78e+08
3.71e+05
1.30e+08
1.17e+05
1.77e+08
4.12e+00
1.32e+08
3.20e+08
1.97e+08
1.12e+09
1.35e+09
5.61le+00
6.60e+03
1.35e+09
1.17e-06
S.21e+00.
3.33e-11
2.78e+08
2.37e-22
1.0%e-26
1.03e+08
3.15e+11
1.96e+04
2.84e+01
6.17e+02
4.99e+05
2.97e-10
4.44e-02
7.99e+00
7 .55e+05
4.84e+01
1.14e+05
1.91e+06
1.51e+02
‘1.37e-29
5.89e+06
3.27e+01
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Units: Airbome Pathways & Tritium Ingestion: (mrem/yr)/(pCi/mA3))
Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)
AgeGroup: CHILD
Pathway: Vegetation (VEG)
Nuclide Bone Liver Thyroid Kidney Lung GI-Ll1i  Skin TB
RU-106 7.45e+08 0.00e+00 0.00e+00 1.01le+09 0.00e+00 1.16e+10 0.00e+00 9.30e+07
AG-110M 3.21e+07 2.17e+07 0.00e+00 4.04e+07 0.00e+00 2.58e+09 0.00e+00 1.73e+07
TE-125M° 3.50e+08 9.50e+07.9.84e+07 0.00e+00 0.00e+00 3.38e+08 0.00e+00 4.67e+07
TE-127 9.77e+03 2.64e+03 6.76e+03 2.78e+04 0.00e+00 3.82e+05 0.00e+00 2.10e+03
TE-127M 1.32e+09 3.56e+08 3.16e+08 3.77e+09 0.00e+00 1.07e+09 0.00e+00 1.57e+08
TE-129 1.24e-03 3.46e-04 8.85e-04 3.63e-03 0.00e+00 7.72e-02 0.00e+00 2.95e-04
TE-129M 8.4le+08 2.35e+08 2.71e+08 2.47e+09 0.00e+00 1.03e+09 0.00e+00 1.31e+08
TE-131 2.15e-15 6.57e-16 1.65e-15 6.51e-15 0.00e+00 1.13e-14 0.00e+00 6.41e-16
TE-131M "1.54e+06 5.32e+05 1.09e+06 5.15e+06 0.00e+00 2.16e+07 0.00e+00 5.66e+05
TE-132 7.00e+06 3.10e+06 4.51e+06 2.88e+07 0.00e+00 3.12e+07 0.00e+00 3.74e+06
I-130 3.06e+05 6.18e+05 6.81e+07 9.24e+05-0.00e+00 2.8%9e+05 0.00e+00 3.19e+05
I-131 7.14e+07 7.19e+07 2.38e+10 1.18e+08 0.00e+00 6.40e+06 0.00e+00 4.08e+07
I-132 4.46e+01 8.20e+01 3.81le+03 1.26e+02 0.00e+00 9.66e+01 0.00e+00 3.77e+01
I-133 1.76e+06 2.18e+06 4.04e+08 3.63e+06 0.00e+00 8.77e+05 0.00e+00 8.24e+05
I-134 7.13e-05 1.32e-04 3.05e-03 2.02e-04 0.00e+00 8.78e-05 0.00e+00 6.09%9e-05
I-135 3.09e+04 5.57e+04 4.93e+06 8.54e+04 0:00e+400-4.24e+04-0.00e+00 2.63e+04
Cs-134 1.60e+10 2.63e+10 0.00e+00 8.15e+09 2.93e+09 1.42e+08 0.00e+00 5.55e+09
CS-136 8.24e+07 2.26e+08 0.00e+00 1.21e+08 1.80e+07 7.96e+06 0.00e+00 1.47e+08
Cs-137 2.3%e+10 2.29e+10 0.00e+00 7.46e+09 2.6%9e+09 1.43e+08 0.00e+00 3.38e+09
Cs-138 5.73e-11 7.97e-11 0.00e+00 5.60e-11 6.03e-12 3.67e-11 0.00e+00 5.05e-11
BA-139 4.70e-02 2.51e-05 0.00e+00 2.19e-05 1.47e-05 2.71e+00 0.00e+00 1.36e-03
BA-140 2.77e+08 2.42e+05 0.00e+00 7.89e+04 1.44e+05 1.40e+08 0.00e+00 1.61e+07
BA-141 1.56e-21 8.74e-25 0.00e+00 7.56e-25 5.14e-24 8.90e-22 0.00e+00 5.08e-23
BA-142 6.60e-39 4.75e-42 0.00e+00 3.84e-42 2.79%9e-42 8.60e-41 0.00e+00 3.68e-40
LA-140 3.24e+03 1.13e+03 0.00e+00 0.00e+00 0.00e+00 3.16e+07 0.00e+00 3.82e+02
LA-142 3.21e-04 1.02e-04 0.00e+00 0.00e+00 0.00e+00 2.03e+01 0.00e+00 3.20e-05
CE-141 6.56e+05 3.27e+05 0.00e+00 1.43e+05 0.00e+00 4.08e+08 0.00e+00 4.86e+04
CE-143 1.71e+03 9.29e+05 0.00e+00 3.90e+02 0.00e+00 1.36e+07 0.00e+00 1.35e+02
CE-144 1.27e+08 3.98e+07 0.00e+00 2.21e+07 0.00e+00 1.04e+10 0.00e+00 6.78e+06
PR-143  1.46e+05 4.37e+04 0.00e+00 2.37e+04 0.00e+00 1.57e+08 0.00e+00 7.22e+03
PR-144 4.17e-26 1.29%e-26 0.00e+00 6.81le-27 0.00e+00 2.77e-23 0.00e+00 2.10e-27
ND-147 7.14e+04 5.7%e+04 0.00e+00 3.17e+04 0.00e+00 9.16e+07 0.00e+00 4.48e+03
W-187 6.42e+04 3.80e+04 0.00e+00 0.00e+00 0.00e+00 5.34e+06 0.00e+00 1.71le+04
NP-239 2.56e+03 1.84e+02 0.00e+00 5.31e+02 0.00e+00 1.36e+07 0.00e+00 1.29e+02
PU-239  9.48e+10 1.0le+l0 0.00e+00 8.97e+09 0.00e+00 5.04e+09 0.00e+00 2.43e+09
U-235 2.51e+1l 0.00e+00 0.00e+00 4.12e+10 0.00e+00 5.90e+09 0.00e+00 1.52e+10
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Airbormne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/m~3))
Deposition Pathways: (m”2 * (mrem/yr)/(uCi/sec)
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4.86e+03
5.00e+08
1.86e+06
0.00e+00
1.26e+04
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

Units:
AgeGroup:  INFANT
Pathway:  Grs/Goat/Milk (GMILK)
Nuclide Bone’ Liver
H-3 0.00e+00 4.86e+03
c-14. 2.34e+09 5.00e+08
NA-24 1.86e+06 1.86e+06
P-32 1.92e+11 1.13e+10
CR-51 0.00e+00 0.00e+00
MN-54 . 0.00e+00 4.68e+06
MN-56 0.00e+00 3.84e-03
FE-55 1.76e+06 1.14e+06
FE-59 2.92e+06 5.10e+06
CO-58 0.00e+00 2.91e+06
COo-60 0.00e+00 1.06e+07
NI-63 4.19e+09 2.5%e+08
NI-65 4.28e-01 4.85e-02
CU-64 0.00e+00 2.08e+04
ZN-65 6.66e+08 2.29e+09
ZN-69 2.54e-12 4.58e-12
BR-83 0.00e+00 0.00e+00
BR-84 0.00e+00 0.00e+00
RB-~86 0.00e+00 2.67e+09
RB-88 0.00e+00 2.62e-45
RB-89% 0.00e+00 6.02e-54
SR-89 2.64e+10 0.00e+00
SR~90 2.55e+1l1 0.00e+00
SR-91 5.73e+05 0.00e+00
SR-92 9.91e+00 0.00e+00
Y-390 8.18e+01 0.00e+00
Y-91 8.79e+03 0.00e+00
Y-91M 7.20e-20 0.00e+00
Y-92 6.54e-05 0.00e+00
Y-93 2.60e-01 0.00e+00
ZR-95 8.17e+02 1.99%9e+02
ZR-97 4.89e-01 8.3%e-~02
NB-95 7.12e+04 2.93e+04
MO-9% 0.00e+00 2.50e+07
TC-99M 3.32e+00 6.85e+00
TC-101 3.59e-60 4.52e-60
RU-103 1.04e+03 0.00e+00
. RU-105 8.77e-04 0.00e+00

4.86e+03
5.00e+08
1.86e+06
0.00e+00
2.76e+03
1.04e+06
3.30e-03

'0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

3.51le+04
1.11e+09
1.90e-12

'0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

.0.00e+00

0.00e+00
0.00e+00
2.15e+02
8.46e-02
2.10e+04
3.73e+07
7.37e+01
5.37e-59%
2.17e+03
7.18e-03

4.86e+03
5.00e+08
1.86e+06
0.00e+00
2.46e+04
0.00e+00
0.00e+00
5.55e+05
1.51e+06
0.00e+00
0.00e+00

-0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00,

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
3.58e+00
2.47e-60
0.00e+00
0.00e+00

- GI-L1li

0.00e+00 4.

4.86e+03
5.00e+08
1.86e+06
2.60e+09
5.64e+05
1.72e+06
3.49%e-01
1l.44e+05
2.43e+06
7.25e+06
2.52e+07
1.29e+07
3.68%e+00
4.26e+05
1.93e+09
3.73e-10
0.00e+00
0.00e+00
6.84e+07
2.55e-45
2.05e-54
5.43e+08
3.19e+0S
6.79e+05
1.07e+02
1.13e+05

£.30e+05

2.40e-16
1.25e+00
2.05e+03
9.91e+04
5.35e+03
2.48e+07
8.23e+06
1.99e+03
7.68e-58
1.27e+04
3.8%9e-01

Skin

0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00°

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
9.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

‘0.00e+00

86e+03

5.00e+08

1.86e+06

7.46e+09

1.94e+04

1.06e+06
6.62e-04
3.03e+05
2.01le+06
7.26e+06
2.50e+07
1.46e+08
2.21e-02
9.61le+03
1.05e+09
3.41le-13
1.14e-01
1.64e-23
1.32e+09
1.44e-45
4.15e~54
7.58e+08
6.50e+l10
2.08e+04
3.68e-01
2.19e+00
2.34e+02
2.45e-21
1.84e-06
7.0Be-03
1.41e+02
3.83e-02
1.70e+04
4.87e+06
8.83e+01
4.47e-59
3.48e+02
3.2%e-04
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
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Airborne Pathways & Tritiurh Ingestion: (mrem/yr)/(uCiymA3))

Units:
Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)

AgeGroup:  INFANT
Pathway: Grs/GoatMilk (GMILK)
Nuclide Bone Liver Thyroid Kidney Lung
RU-106 2.28e+04 0.00e+00 0.00e+00 2.70e+04 0.00e+00
AG=-110M 4.63e+07 3.38e+07 0.00e+00 4.84e+07 0.00e+00
TE-125M 1.8le+07 6.05e+06 6.09e+06 0.00e+00 0.00e+00
TE-127 7.62e+02 2.55e+02 6.20e+02 1.86e+03 0.00e+00
TE-127M 5.05e+07 1.68e+07 1.46e+07 1.24e+08 0.00e+00
TE-129 3.39%e-10 1.17e-10 2.84e-10 8.45e-10 0.00e+00
TE-129M 6.69e+07 2.29e+07 2.57e+07 1.67e+08 0.00e+00
TE-131 4.59e-33 1.69e-33 4.09e-33 1.17e~32" 0.00e+00
TE-131M - 4.06e+05 1.63e+05 3.31e+05 1.12e+06 0.00e+00
TE-132 2.53e+06 1.26e+06 1.85e+06 7.85e+06 0.00e+00
I-130 2.14e+06 4.70e+06 5.27e+08 5.17e+06 0.00e+00
I-131 1.63e+09 1.92e+09 6.32e+11 2.25e+09 0.00e+00
I-132 8.75e-01 1.78e+00 8.33e+01 1.98e+00 0.00e+00
I-133 2.18e+07 3.18e+07 5.78e+0% 3.73e+07 0:00e+00
I-134 1.1le-11 2.28e-11 5.31e-10 2.55e-~11 0.00e+00
I-135 6.79%9e+04 1.35e+05 1.21e+07 1.50e+05 0.00e+00
CsS-134 1.09%e+ll 2.04e+ll 0.00e+00-5.25e+10 2.15e+10
Cs-136 5.93e+09 1.74e+10 0.00e+00 6.95e+09 1.42e+09
Cs-137 1.54e+11 1.81le+ll 0.00e+00 4.85e+10 1.96e+10
CS-138 2.74e-22 4.45e-22 0.00e+00 2.22e-22 3.47e-23
BA-139 5.30e-08 3.51e~11 0.00e+00 2.1le-11 2.13e-11
BA-140 2.89e+07 2.89e+04 0.00e+00 6.87e+03 1.78e+04
Ba-141 5.48e-46 3.75e~-49 0.00e+00.2.26e~-49 2.28e-49
BA-142 3.79e-80 3.15e-83 0.00e+00 1.81e-83 1.91e-83
LAa-140 4.87e+00 1.92e+00 0.00e+00 0.00e+00 0.00e+00
LA-142 ?.10e-11 7.71e-12 0.00e+00 0.00e+00 0.00e+00
CE-141 5.20e+03 3.17e+03 0.00e+00 9.7%9e+02 0.00e+00
CE-143 4.77e+01 3.17e+04 0.00e+00 9.22e+00 0.00e+00
CE-144 2.79e+05 1.14e+05 0.00e+00 4..62e+04 0.00e+00
PR-143 1.78e+02 6.67e+01 0.00e+00 2.48e+01 0.00e+00
PR-144 8.00e-54 3.09e-54 0.00e+00 1.12e-54 0.00e+00
ND-147 1.06e+02 1.09e+02 0.00e+00 4.1%e+01 0.00e+00
w-187 7.31e+03 5.08e+03 0.00e+00 0.00e+00 0.00e+00
NP-239 4.38e+00 3.52e-01 0.00e+00 7.8le-01 0.00e+00
PU-239 6.8le+06 7.65e+05 0.00e+00 6.32e+05 0.00e+00

2.31e+09 0.00e+00 0.00e+00 4.90e+08 0.00e+00

U-235
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1.73e+05
1.75e+09%
8.62e+06
1.60e+04
2.04e+07

2.71e-08.

3.9%9e+07
1.85e-31
2.75e+06
4.64e+06
1.01le+06
6.87e+07
1.44e+00
5.37e+06
2.35e-11
4.88e+04
5.54e+08
2.65e+08
5.65e+08
7.12e-22
3.36e-06
7.11le+06
€.69e-45
1.56e-79
2.26e+04
1.31le-06
1.64e+06
1.85e+05
1.60e+07
9.41e+04
1.44e-49
6.8%e+04
2.99%e+05
1.13e+04
3.41e+05
4.00e+07

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00

*0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.85e+03
2.24e+07
2.45e+06
1.64e+02
6.12e+06
7.92e-11
1.03e+07
1.2%9e-33
1.35e+05
1.17e406
1.8%e+06
8.46e+08
6.33e-01
9.30e+06
8.10e-12
4.92e+04
2.06e+10
€.51e+09
1.28e+10
2.16e-22
1.53e-09
1.49e+06
1.73e-47
1.87e-81"
4.94e-01
1.85e-12
3.74e+02
3.61e+00
1.5€6e+04
8.84e+00
4.03e-55
6.66e+00
1.76e+03
2.21e-01
1.75e+05
1.76e+08
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1.3%e+07
5.51e+06
1.63e+09
1.07e+06
3.20e+08
4.44e+08
2.53e+10
3.45e+05
6.88e+05
8.60e+08
7.08e+03
2.36e+05
1.03e+07
3.78e+04
1.45e+05
2.51le+04
2.51e+06
8.63e+05
5.31e+03
1.21e+06
1.16e+05
2.14e+05
2.51le+05
2.84e+08
3.45e+06
1l.6le+08
4.63e+06
2.11e+405
2.26e+04
1.26e+08
7.21e+05
5.07e+08
4.01le+09
2.13e+06
3.28e+03
1.08e+05
3.10e+04
2.31e+07

1.20e+07

4.66e+06

1.3%e+09

9.04e+05

2.72e+08

3.7%9e+08

2.15e+10
2.97e+05

6.07e+05
7.47e+08
4.87e+03

2.03e+05
8.99e+406
3.31e+04
1.21e+05
2.16e+04
2.15e+06
7.77e+05
4.49e+03
1.07e+06
1.00e+05
1.80e+05
1.83e+05
2.45e+08
2.96e+06
1.37e+08
4.00e+06
1.84e+05
2.04e+04
1.08e+08
6.37e+05
4.22e+08
3.44e+09
1.55e+06
2.98e+03
9.17e+04
2.62e+04
1.98e+07

Units: Airborne Pathways & Tritiurn Ingestion: (mrem/yr)/(uCi/m~3))
Deposition Pathways: (mA2 * (mrem/yr)/(uCi/sec)
AgeGroup:  INFANT .
Pathway: . Ground Plane Deposition (GPD)
Nuclide Bone Liver Thyroid Kidney Lung GI-Lli
NA-24 1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.20e+07 1.20e+07
CR-51 4.66e+06 4.66e+06 4.66e+06 4.66e+06 4.66e+06 4.66e+06
MN-54 1.39e+09 1.39%e+09 1.39e+09 1.3%9e+09 1.39e+09 1.39e+0%
MN-56 9.04e+05 9.04e+05 9.04e+05 9.04e+05 9.04e+05 9.04e+05
FE-59 2.72e+08 2.72e+08 2.72e+08 2.72e+08 2.72e+08 2.72e+08
Co-58 3.7%9e+08 3.79e+08 3.79e+08 3.79e+08 3.79e+08 3.7%e+08
Co0-60 2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.15e+10 2.15e+10
NI-65 2.97e+05 2.97e+05 2.97e+05 2.97e+05 2.97e+05 2.97e+05
CU-64 6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.07e+05 6.07e+05
ZN-65 7.47e+08 7.47e+08 7.47e+08 7.47e+08 7.47e+08 7.47e+08
BR-83 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03 4.87e+03
BR-84 2.03e+05 2.03e+05 2.03e+05 2.03e+05.2.03e+05 2.03e+05
RB-86 8.99e+06 8.9%e+06 8.99e+06 8.95e+06 8.99e+06 8.9%9e+06
RB-88 3.31e+04 3.31e+04 3.31e+04 3.31le+04 3.31e+04 3.31le+04
RB-89 1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.21e+05 1.21e+0S
SR-89 2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.16e+04 2.16e+04
SR-91 2.15e+06 2.15e+06 2.15e+06 2.15e+06 2.15e+06 .2.15e+06
SR-92 7.77e+05 7.77e+05 7.77e+05 7.77e+05 7.77e+05 7.77e+0S
Y-90 4.49e+03 4.49e+03 4.49%e+03 4.49e+03 4.49e+03 4.49e+03
Y-91 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06 1.07e+06
Y-91M 1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.00e+05 1.00e+05
Y-92 1.80e+05 1.80e+05 1.80e+05 1.80e+05 1.80e+05 1.80e+05
Y-93 1.83e+05 1.83e+05 1.83e+05 1.83e+05 1.83e+05 1.83e+05
ZR-95 2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.45e+08 2.45e+08
ZR=-97 2.96e+06 2.96e+06 2.96e+06 2.96e+06 2.96e+06 2.96e+06
NB-95 1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.37e+08 1.37e+08
MO-99 4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.00e+06 4.00e+06
TC-99M 1.84e+05 1.84e+05 1.84e+05 1.84e+05 1.84e+05 1.84e+05
TC-101 2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.04e+04 2.04e+04
RU-103 1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.08e+08 1.08e+08
RU-105 6.37e+05 6.37e+05 6.37e+05 6.37e+05 €6.37e+05 6.37e+05
RU-106° 4.22e+08 4.22e+08 4.22e+08 4.22e+08 4.22e+08 4.22e+08
AG-110M 3.44e+09 3.44e+09 3.44e+09 3.44e+09 3.44e+09 3.44e+09
TE~125M 1.55e+06 1.55e+06 1.55e+06 1.55e+06 1.55e+06 1.55e+06
TE-127 2.98e+03 2.98e+03 2.98e+03 2.98e+03 2.98e+03 2.98e+03
TE-127M 9.17e+04 9.17e+04 9.17e+04 9.17e+04 5.17e+04 9.17e+04
TE-129 2.62e+04 2.62e+04 2.62e+04 2.62e+04 2.62e+04 2.62e+04
1.98e+07 1.98e+07 1.98e+07 1.98e+07 1.98e+07 1.98e+07

. TE-129M
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Units:

AgeGroup:

‘Pathway:

Nuclide

TEZ131
TE-131M
TE-132
I-130
I-131
I-132
I-133
I-134 -
I-135
cs-134
cs-136
cs-137

. Cs-138

BA-139
BA-140
BA-141
BA-142
LA-140
LA-142
CE-141
CE-143
CE-144
PR-144
ND-147
W-187

NP-239
PU-239
U-235

Attachment C
ODCM-QA-004
Revision 3

* Page 58 of 64

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airbome Pathways & Tritium Ingestion: (mrem/yr)/(pCV/mA3))
Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)
INFANT
Ground Plane Deposition (GPD)

Bone

Liver

Thyroid

Ridney.

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
€.86e+0%
1.51e+08
1.03e+10
3.59%9e+05
1.06e+05
2.05e+07
4.17e+04
4.49%9e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.39e+06
2.35e+06
1.71e+06
2.2%e+06
9.28e+09
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2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51le+08
1.03e+10
3.58%e+05
1.06e+05
2.05e+07
4.17e+04
4.4%e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.39%e+06
2.35e+06
1.71le+06
2.29%e+06
9.28e+0%

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51e+08
1.03e+10
3.5%e+05
1.06e+05
2.05e+07
4.17e+04
4.49e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.39e+06
2.35e+06
1.71e+06
2.2%e+06
9.28e+08

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
-6.86e+09
1.51e+08-
1.03e+10
3.5%e+05
1.06e+05
2.05e+07
‘4.17e+04
4.4%e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
6.95e+07
1.84e+03
8.39e+06
2.35e+06
1.71e+06
2.29%e+06
9.28e+09

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+058
2.53e+06
6.86e+09
1.51e+08
1.03e+10
3.59e+05
1.06e+05
2.05e+07
4.17e+04.
4.4%e+04
1.92e+07
7.60e+05
1.37e+07
2.31e+06
€6.95e+07
1.84e+03
8.39%e+06
2.35e+06
1.71e+06
2.2%e+06
9.28e+09

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51e+08
1.03e+10
3.59e+05
1.06e+05
2.05e+07
4.17e+04
4.49e+04
1.92e+07
7.60e+05
1.37e+07
2.31le+06
6.55e+07
1.84e+403
8.3%e+06
2.35e+06
1.71e+06
2.29e+06
9.28e+09

3.45e+407
9.46e+06
4.98e+06
6.69e+06
2.09e+07
1.47e+06
2.98e+06
5.31e+05"
2.95e+06°
8.00e+09
1.71le+08
1.20e+10
4.10e+05
1.19e+05
2.35e+07

-4.75e+04

5.11e+04

'2.18e+07

9.12e+05
1.54e+07 -
2.63e+06
8.04e+07
2.11e+03
1.01e+07
2.73e+06
1.98e+06
2.23e+07
1.16e+l10

2.92e+04
8.03e+06
4.24e+06
5.51e+06
1.72e+07
1.25e+06
2.45e+06
4.47e+05
2.53e+06
6.86e+09
1.51e+08
1.03e+10
3.5%9e+05
1.06e+05
2.05e+07
4.17e+04
4.49%e+04
1.92e+07
7.60e+05
1.37e+07
2.31le+06
6.95e+07
1.84e+03
8.39e+06
2.35e+06
1.71e+06
2.2%e+06
9.28e+09
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° Rage 59 of 64

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref:3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(pCi/mA3))
Deposition Pathways (m"2* (mrem/yr)/(uCi/sec)
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Units:
AgeGroup:  INFANT
Pathway: Inhalation (INHL)
Nuclide Bone Liver
BH-3 0.00e+00 6.47e+02
c-14. 2.65e+04 5.31e+03
NA-24 1.06e+04 1.06e+04
pP-32 2.03e+06 1.12e+05
CR-51 0.00e+00 0.00e+00
MN-54 0.00e+00 2.53e+04
MN-56 0.00e+00 1.54e+00
FE-55 1.97e+04 1.18e+04
FE-59 1.36e+04 2.35e+04
Co-58 0.00e+00 1.22e+03
CoO-60 0.00e+00 8.02e+03
NI-63 3.39e+05 2.04e+04
NI-65 2.3%9e+00 2.84e-01
CU-64 0.00e+00 1.88e+00
ZN-65 1.93e+04 6.26e+04
ZN-69 5.3%9e-02 9.67e-02
BR-83 0.00e+00 0.00e+00
BR-84 0.00e+00 0.00e+00
BR-85 0.00e+00 0.00e+00
RB-86 0.00e+00 1.90e+05
RB-88 0.00e+00 5.57e+02
RB-89 0.00e+00 3.21e+02
SR-89 3.98e+05 0.00e+00
SR-90 4.09e+07 0.00e+00
SR-91 9.56e+01 0.00e+00
SR-92 1.05e+01 0.00e+00
Y-90 3.29e+03 0.00e+00
Y-91 5.88e+05 0.00e+00
Y-91M 4.07e~01 0.00e+00
Y-92 1.64e+01 0.00e+00
Y-93 1.50e+02 0.00e+00
ZR-95 1.15e+05 2.79e+04
ZR-97 1.50e+02 2.56e+01
NB-95 1.57e+04 6.43e+03
MO-98 0.00e+00 1.65e+02
TC-99M 1.40e-03 2.88e-03
TC-101 6.51e~05 8.23e-05
. RU-103 2.02e+03

0.00e+00

Thyroid

6.47e+02
5.31e+03
1.06e+04
0.00e+00
5.75e+01
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

Kidney

6.47e+02
5.31e+03
1.06e+04
0.00e+00
1.32e+01
4.98e+03
1.10e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
3.9%8e+00
3.25e+04
4.02e-02
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

3.1le+04
2.59e+01
4.72e+03
2.65e+02
3.11le-02
9.7%e-04
4.24e+03

6.47e+02
5.31e+03
1.06e+04
0.00e+00
1.28e+04
1.00e+06
1.25e+04
8.69e+04
1.02e+06
7.77e+05
4.51e+06

2.09e+05

8.12e+03
9.30e+03
6.47e+05
1.47e+03

0.00e+00,

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
2.03e+06
1.12e+07
5.26e+04
2.38e+04
2.69e+05
2.45e+06
2.7%e+03
2.45e+04
7.64e+04
1.75e+06
1.10e+05
4.79e+05
1.35e+05
8.11le+02
5.84e+02
5.52e+05

6.47e+02
5.31e+03
1.06e+04
1.61le+04
3.57e+02
7.06e+03
7.17e+04
1.10e+03
2.48e+04
1.11e+04
3.19%e+04

2.42e+03

5.01le+04

1.50e+04°

5.14e+04
1.32e+04
0.00e+00
0.00e+00
0.00e+00
3.04e+03
3.3%e+02
6.82e+01
6.40e+04
1.31e+05
7.34e+04
1.40e+05
1.04e+05
7.03e+04
2.35e+03
1.27e+05
1.67e+05
2.17e+04
1.40e+05
1.27e+04
4.87e+04
2.03e+03
8.44e+02
1.61le+04

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

‘0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
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6.47e+02
5.31e+03
1.06e+04
7.74e+04
8.95e+01
4.98e+03
2.21e-01
3.33e+03
9.48e+03
1.82e+03
1.18e+04
1.16e+04
1.23e-01
7.74e-01
3.1le+04
7.18e-03
3.81e+02
4.00e+02
2.04e+01
8.82e+04
2.87e+02
2.06e+02
l1.14e+04
2.59%e+06

'3.46e+00

3.91e-01
8.82e+01
1.57e+04
1.39%9e-02

4.6le-01

4.07e+00
2.03e+04
1.17e+01
3.78e+03
3.23e+01
3.72e-02
8.12e~-04
6.7%9e+02



Units:

AgeGroup:
Pathway:

Nuclide

RU-105
RU-106
AG-110M
TE-125M
TE-127
TE-127M
TE~-129
TE~129M

. TE~131

TE~-131M
TE-132
I-130
I-131
I-132
I-133
I-134
I-135
Cs-134
Cs-136
Cs-137
Cs-138
BA-139
BA-140
BA-141"
Ba-142
LA-140
LA-142
CE-141
CE-143
CE-144
PR-143
PR-144
ND-147
w-187
NP-239
pPU-239
U-235
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airbormne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3))
Deposition Pathways: (m”2 * (mrem/yr)/(uCi/sec)
INFANT

Inhalation (INHL)

Liver’

1.22e+00
8.68e+04
9.98e+03
4.76e+03
2.23e+00
1.67e+04
7.88e-02
1.41le+04

1.74e-02

1.07e+02
3.72e+02
6.36e+03
3.79e+04
1.69e+03
1.32e+04
9.21e+02
3.86e+03
3.96e+05
4.83e+04
5.49%9e+05
5.05e+02
1.48e+00
5.60e+04
1.57e-01
3.98e-02
5.05e+02
1.03e+00
2.77e+04
2.93e+02
3.19%e+06
1.40e+04
4.79%e-02
7.94e+03
1.30e+01
3.71e+02
4.10e+09
7.0le+07

44

0.00e+00
0.00e+00
7.22e+03
1.99%e+03
9.53e-01
6.90e+03
3.47e-02
6.0%9e+03
8.22e~-03
5.50e+01
2.37e+02
1.3%9e+04
4.44e+04
3.54e+03
1.92e+04
1.88e+03
7.60e+03
7.03e+05
1.35e+05
6.12e+05
7.81e+02
9.84e~04
5.60e+01
1.08e-04
3.30e-05
2.00e+02
3.77e-01
1.67e+04
1.93e+02
1.21le+06
5.24e+403
1.85e-02
8.13e403
9.02e+00
2.98e+02
2.46e+09
0.00e+00

0.00e+00
0.00e+00
0.00e+00
1.62e+03
1.85e+00
4.87e+03
6.75e-02
5.47e+03
1.58e-02
8.93e+01
2.79%e+02
1.60e+06
1.48e+07
1.69e+05
3.56e+06
4.45e+04
6.96e+05
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

8§.9%e~-01
1.07e+05
1.09e+04
0.00e+00
4.86e+00
3.75e+04
1.75e-01
3.18e+04
3.99e-02
2.65e+02
1.04e+03
1.53e+04
5.18e+04
3.95e+03
2.24e+04

'2.09e+03

8.47e+03
1.90e+05
5.64e+04
1.72e+05
4.10e+02
5.92e-04
1.34e+01
6.50e~05
X.8%0e~05
0.00e+00
0.00e+00
5.25e+03
5.64e+01
5.38e+05
1.97e+03
6.72e~03
3.15e+03
0.00e+00
6.62e+01
6.93e+08

1.41e+07

1.57e+04
1.16e+07
3.67e+06
4.47e+05
1.04e+04
1.31e+06
3.00e+03
+1.68e+06
2.06e+03
1.99e+05

-3.40e+05,

0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00
7.97e+04
1.18e+04
7.13e+04
6.54e+01
5.95e+03

1.60e+06"

2.97e+03
1.55e+03
1.68e+05
' 8.22e+03
5.17e+05
1.16e+05
9.84e+06
4.33e+05
1.61le+03
3.22e+05
3.%96e+04
5.95e+04
1.19e+08
4.5%e+08

4.84e+04
1.64e+05
3.30e+04
1.2%e+04
2.44e+04
2.73e+04
2.63e+04
6.90e+04
8§.22e+03
1.19%e+05
4.41le+04
1.98%e+03
1.06e+03
1.90e+03
2.16e+03

1.29e+03

1.83e+03
1.33e+03
1.43e+03
1.33e+03
8.76e+02
5.10e+04
3.84e+04
4.75e+03
6.93e+02
8.48e+04
5.95e+04
2.16e+04
4.97e+04
1.48e+05
3.72e+04
4.28e+03
3.12e+04
3.56e+04
2.49e+04
5.99%e+04
7.03e+07

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

4.10e-01

1.09e+04

5.00e+03

6€.58e+02

4.89%e-01

2.07e+03

1.88e-02

2.23e+03

5.00e-03

3.63e+01
1.76e+02
5.57e+03

1.96e+04
1.26e+03
5.60e+03

6.65e+02
2.77e+03
7.45e+04
5.29e+04
4.55e+04
3.98e+02
4.30e-02
2.90e+03
4.97e-03
1.96e-03
5.15e+01
9.04e-02
1.99e+03
2.21e+01
1.76e+05
6.99e+02
2.41e-03
5.00e+02
3.12e+00
1.88e+01
1.88e+08
4.93e+06
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)/ (uCi/sec)

2.38e+03
5.00e+08
.1.55e+07
0.00e+00
2.05e+05
0.00e+00
0.00e+00
4.27e+07
1.16e+08
-0.00e+00
0.00e+00
- 0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
2.99%e+01
2.05e~59
0.00e+00
0.00e+00

2.38e+03
5.00e+08
1.55e+07
2.17e+08
4.70e+06
1.43e+07
2.91e+00
1.11e+07
1.87e+08
€.04e+07
2.10e+08
1.08e+08
3.08e+01
3.82e+06
1.61e+l10
3.11le-08
0.00e+00-
0.00e+00
5.70e+08
2.13e-44
1.71le-53
2.59%e+08
1.52e+09
3.23e+05
5.09e+01
9.42e+05
5.25e+06
2.00e-15
1.04e+01
1.71e+04
8.26e+05
4.46e+04
2.06e+08
6.86e+07
1.66e+04
6.40e-57
1.06e+05
3.24e+00

(Ref.3.9 Ch. 5.2, 5.3)
Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(pCi/mA3))
Deposition Pathways: (m"2 * (mrem/yr
AgeGroup:  INFANT
Pathway:  Grs/Cow/Milk (CMILK)
Nuclide Bone Liver Thyroid Kidney
H-3 0.00e+00 2.38e+03 2.38e+03 2.38e+03
c-i4 2.34e+09 5.00e+08 5.00e+08 5.00e+08
NA-24 1.55e+07 1.55e+07 1.55e+07 1.55e+07
P-32 1.60e+ll 9.43e+09 0.00e+00 0.00e+00
CR~51 0.00e+00 0.00e+00 1.05e+05 2.30e+04
MN-~54 0.00e+00 3.90e+07 0.00e+00 B.64e+06
MN-56 0.00e+00 3.20e-02 0.00e+00 2.75e-02
FE-55 1.35e+08 8.73e+07 0.00e+00 0.00e+00
FE-59 - 2.24e+08 3.92e+08 0.00e+00 0.00e+00
CO-58 0.00e+00 2.43e+07 0.00e+00 0.00e+00
CO-~-60 0.00e+00 8.82e+07 0.00e+00 0.00e+00
NI-63 3.50e+10 2.16e+09 0.00e+00 0.00e+00
NI~65 3.57e+00 4.04e-01 0.00e+00 0.00e+00
CU~64 0.00e+00 1.86e+05 0.00e+00 3.15e+05
ZN-65 5.55e+09 1.90e+10 0.00e+00 9.23e+09
ZN-69 2.12e-11 3.81le-11 0.00e+00 1.58e-11
BR~83 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RB-~-86 0.00e+00 2.23e+10 0.00e+00 0.00e+00
RB-88 0.00e+00 2.19e-44 0.00e+00.0.00e+00
RB-~-89 0.00e+00 5.02e-53 0.00e+00 0.00e+00
SR~-89 1.26e+10 0.00e+00 0.00e+00 0.00e+00
SR-90 1.22e+11 0.00e+00 0.00e+00 0.00e+00
SR-91 2.73e+05 0.00e+00 0.00e+00 0.00e+00
SR-92 4.72e+00 0.00e+00 0.00e+00 0.00e+00
Y-90 €.82e+02 0.00e+00 0.00e+00 0.00e+00
Y-91 7.33e+04 0.00e+00 0.00e+00 0.00e+00
Y¥-91M 6.00e-19 0.00e+00 0.00e+00 0.00e+00
Y-92 5.45e-04 0.00e+00 0.00e+00 0.00e+00
Y-93 '2.17e+00 0.00e+00 0.00e+00 0.00e+00
ZR-95 6.81e+03 1.66e+03 0.00e+00 1.79e+03
ZR-97 4.07e+00 6.99e-01 0.00e+00 7.05e-01
NB-95 5.94e+05 2.44e+05 0.00e+00 1.75e+05
MO-99 0.00e+00 2.08e+08 0.00e+00 3.11le+08
TC-99M 2.77e+01 5.71e+01 0.00e+00 6.15e+02
TC-101 2.959e-59 3.77e-59 0.00e+00 4.48e-58
RU-103 8.67e+03 0.00e+00 0.00e+00 1.80e+04
. RU-105 8.14e-03 0.00e+00 0.00e+00 5.98e-02

0.00e+00 2.38e+03
0.00e+00 5.00e+08
0.00e+00 1.55e+07
0.00e+00 6.21e+09
0.00e+00 1.61e+05
0.00e+00 8.84e+06
0.00e+00 5.51e-03
0.00e+00 _2.33e+07
0:00e+00 1.55e+08
0.00e+00 6.05e+07
0.00e+00 2.08e+08
0.00e+00 1.21e+09
0.00e+00 1.84e-01
0.00e+00 8.62e+04
0.00e+00 8.78e+08%
0.00e+00 2.84e-12
0.00e+00 9.52e-01
0.00e+00 1.37e-22
0.00e+00 1.10e+10
0.00e+00 1.20e-44
0.00e+00 3.46e-53
0.00e+00 3.61le+08
0.00e+00 3.10e+10
0.00e+00 9.88e+03
0.00e+00 1.75e-01
0.00e+00 1.B3e+01
0.00e+00 1.95e+03
0.00e+00 2.04e-20
0.00e+00 1.53e-~05
0.00e+00 5.90e-02
0.00e+00 1.18e+03
0.00e+00 3.19e-01
0.00e+00 1.41le+05
0.00e+00 4.06e+07
0.00e+00 7.36e+02
0.00e+00 3.73e-58
0.00e+00 2.90e+03
0.00e+00 2.74e-03
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Airbome Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mn3))
Deposition Pathways: (mA2* (mrem/yr)/(pCVsec)
INFANT
Grs/Cow/Milk (CMILK)

Bone

Liver

Thyroid

Kidney

—— e T T AR D TS T . G T G G G . - T T W - G S G G G G S G T S S G e T S S T S . S G - S - - -

RU-106
AG-110M
TE-125M
TE-127
TE-127M
TE-129
TE-129M
TE-131
TE-131M
TE-132
I-130
I-131
I-132
I-133
I-134
I-135
CcS-134
Ccs-136
cs-137
Ccs-138
BA-139
BA-140
BA-141
BA-142
LA-140
LA-142
CE-141
CE-143
CE-144
PR-143
PR-144
ND-147
wW-187
NP-239
PU-239
U-235

1.90e+05
3.86e+08
1.51e+08
6.35e+03
4.21e+08

'~ 2.83e-09

5.57e+08
3.82e-32

.3.38e+06

2.11e+07
1.78e+06
1.36e+09
7.2%e-01
1.82e+07
9.27e-12
5.65e+04
3.65e+10
1.98e+09
5.15e+10
9.13e-23
4.42e-07
2.41e+08
4.57e-45
3.16e-79
4.06e+01
1.75e-10
4.34e+04
3.98e+02
2.33e+06
1.49e+03
6.66e-53
8.81le+02
6.0%e+04
3.65e+01
5.68e+07
1.92e+10

Page 44 of 44

0.00e+00
2.82e+08
5.04e+07
2.13e+03
1.40e+08
9.75e~-10
1.91le+08
l.41e-32
1.36e+06
1.05e+07
3.92e+06
1.60e+09
1.48e+00
2.65e+07
1.90e-11
1.13e+05
6.80e+10
5.81le+09
6.02e+10
l1.48e-22

2.93e-10

2.41le+05
3.13e-48
2.62e-82
1.60e+01
€.43e-11
2.65e+04
2.64e+05
9.52e+05
5.56e+02
2.58e-53
9.05e+02
4.24e+04
3.27e+00
6.38e+06
0.00e+00

0.00e+00
0.00e+00
5.07e+07
5.17e+03
1.22e+08
2.37e-09
2.14e+08
3.41le-32
2.76e+06
1.54e+07
4.39%9e+08
5.27e+11
6.94e+01
4.8le+09
4.43e-10

1.01e+07
.0.00e+00
0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.25e+05
4.03e+08
0.00e+00

‘1.55e+04

1.04e+09
7.04e-0%9
1.39e+09
9.78e~-32
9.37e+06
6.54e+07
4.31e+06
1.87e+09
1.65e+00
3.1l1le+07
2.12e-11
1.25e+05

1.75e+10

2.32e+09
1.62e+10

7.40e-23

1.76e-10
5.72e+04
1.88e-48
1.51le-82
0.00e+00
0.00e+00
8.16e+03
7.68e+01
3.85e+05
2.07e+02
9.34e-54
3.4%9e+02
0.00e+00
6.51e+00
5.27e+06

4.09e+09.

0.00e+00

‘'0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00.

7.18e+09
4.74e+08
6.55e+09%
1.16e-23
1.78e-10
1.48e+05
1.90e-48
1.59e-82
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.45e+06
1.46e+10
7.18e+07
1.33e+05
1.70e+08
2.26e-07
3.33e+08
1.55e-30
2.2%e+07
3.87e+07
8.40e+05
5.72e+07
1.20e+00
4.48e+06
1.%6e-11

4.07e+04.

1.85e+08

8.83e+07

1.88e+08
2.37e-22
2.80e-05

"5.92e+07

5.58e-44
1.30e-78
1.88e+05
1.09e-05
1.37e+07
1.54e+06
1.33e+08
7.84e+05
1.20e-48
5.74e+05
2.49%e+06
9.44e+04
2.84e+06
3.33e+08

0.00e+00
0.00e+00
0.00e+00

.0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

'0.00e+00

0.00e+00
0.00e+00

0.00e+00 1.

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.38e+04
1.86e+08
2.04e+07
1.37e+03
5.10e+07
6.60e~-10
8.58e+07
1.07e-32
1.12e+06
9.76e+06
1.57e+06
7.05e+08
5.27e-01
7.75e+06
6.75e-12
4.10e+04
6.87e+09
2.17e+09
4.27e+09
7.20e-23
1.28e-08
1.24e+07
44e-46
1.55e-80
4.12e+00
1.54e-11
3.11e+03
3.01le+01
1.30e+05 -
7 .37e+01
3.36e-54
5.55e+01
1.46e+04
1.85e+00
1.46e+06
1.46e+09
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EVALUATION OF INSIGNIFICANT EFFLUENT PATHWAY GASEOUS RELEASES
(Ref. 3.14)

The following calculation is utilized for evaluation of gaseous effluent releases from insignificant
effluent gaseous release pathways as identified in Section 2.4.5. The offsite dose is calculated via
the methodology outlined in Sections 6.1 or 6.2 by inputting the Insignificant Effluent Pathway
Release Rate (uCi/sec) calculated as follows:

Release Rate (uCi/sec) = Concentration (uCi/cc) x TC x Evap. Rate (c¢/min or cc/sec)

Where:
Release Rate =  Gaseous effluent release rate (pCr/sec) from sources defined in Section
24.5.
Concentration =  Radionuclide concentration (uCn/oc) in Chemistry samples from sources
defined in Section 2.4.5.
TC . =  Coolant-Condensate Transfer Coefficient (unitiess; see values below)
Evap. Rate =  Evaporation Rate of insignificant Effluent Source Volume (see values
below)
TC Values;

Tritium (H-3) =1.0
Noble Gases =1.0
lodines - =0.02
All Others = 0.001

Evap. Rate:

RWST = 8.052 cc¢/min

CST (U1 & U2) =26.22 cc/min

Main Turbine/RFPT Lube Oil Release Rate = 12.66 cc/sec
Hydrogen Seal Oil Vapor Release Rate = 10.05 cc/sec
Total Vapor Release Rate (CST & Qil) = 1388.82 cc/min

If a Release Flow-rate (cfm) is desired to evaluate Activity Released,
then, if Evaporation Rate = cc/sec, then Evaporation Rate/472 = Flow-rate (cfm)

or, if Evaporation Rate = cc/min, then Evaporation Rate x 2.19e-3 = Flow-rate (cfm)

Page 1 of 1
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PARAMETERS USED TO DETERMINE PARTICULATE/IODINE LIMITING

RELEASE RATES

I-131% 1.02E-01/1.23E-01
1-133% *1.14E+00/1.45E+00
Cr-51 2.08E-05
Mn-54 5.52E-05
Fe-59 7.10E-06
Co-58 7.00E-06
Co-60 1.23E-04
Zn-65 6.53E-05
Sr-89 1.25E-05
Sr-80 1.40E-07 A
Nb-95 1.00E-04
Zr-95 1.81E-05
Ru-103 4.21E-05
Ag-110m 2.40E-08
Sb-124 1.40E-06
Cs-134 _ 7.46E-05
Cs-136 7.10E-06
Cs-137 - " 1.11E-04.
Ba-140 2.51E-04
Ce-141 2.91E-05

Annual Average Dispersion Parameters - Lirhiting Site Boundary (3)

Relative Concentration

1.46E-5 sec/m°®

Decayed Relative Concentration  1.46E-5 sec/m®

Decayed, Depleted Relative

Concentration
Deposition Rate

Notes:

1. Design basis “expected” gaseous effluent releases per EC-RADN-1041 (particulates with

half-lives greater than 8 days)

1.35E-5 sec/m®

3.35E-8 m®

2. Use limiting case Normal Water Chemistry/Hydrogen Water Chemistry

Page 1 of 1

- 8. 1973-76 Meteorological Data Updated to 1996 Land Use Survey per EC-RADN-1041



PROCEDURE CHANGE PROCESS FORM .

. PCAFNO. 2003- 2)%& |2 PaGE10OF 4 3. PROC.NO. ODCM-QA-005 REV. -2

FORMS REVISED -__R ' - R _ R s * R ’ R - R

PROCEDURE TITLE
WATERBORNE EFFLUENT DOSE CALCULATIONS

REQUESTED CHANGE
PERIODIC REVIEW X} no [ ves

INCORPORATE PCAFS [] NO YES # 2002-1696 # # #

REVISION [ PCAF " DELETION [7] (CHECK:ONE ONLY)

SUMMARY OF / REASON FOR CHANGE ¥!
The change being made is the addition of the Nuclear Emergency Plannmg grou oihe__ RECOMMENDED
REVIEWS" section on the procedure cover page.

. This change to ODCM-QA-005 is an administrative correctnon and does not decrease the tevel of effluent

control or the accuracy and/or reliability of dose calculations or setpon‘ﬂ determmatlons as required by
10CFR20.1302, 40CFR190, 10CFRS50.36a and 10CFR50 App. L %

Continued [[]

\_/

(Refer to Section 6.1.4)

PORC RVEVIEW REQ'D? 9. PORCMTG# _NH

17. Francis J. Hickey

7'¥iae4/03  |18. COMMUNICATION OF CHANGE REQUIRED?
DATE XIno [Jyes (TYPE)

PREPARER

(Print or Type)

SIGNATURE ATTESTS THAT RESPONSIBLE SUPERVISOR HAS

18. ‘CONDUCTED QADR AND TECHNICAL REVIEW UNLESS OTHERWISE
: s DOCUMENTED IN BLOCK 16 OR ATTACHED REVIEW FORMS.
BATE — CROSS DISCIPLINE REVIEW (IF REQUIRED) HAS BEEN COMPLETED|.
BY SIGNATURE IN BLOCK 16 OR ATTACHED REVIEW FORMS.
20. N/A
FUM APPROVAL DATE
21. RESPONSIBLE APPROVER : ENTER N/A IF FUM HAS APPROVAL AUTHORITY
N/A
INITIALS DATE
. | | WR25%%
FORM NDAP-QA-0002-8, Rev. 8, Page 1 of 2 (Electronic Form) ‘i

!
ﬁ
* { ag-d
Sgg E S.,-S




Y

P

{

¢

) ) :
“~FORM NDAP-QA-0002-8, Rev. 8, Page 2 of 2 (Electronic Form)

PROCEDURE CHANGE PROCESS FORM.

1. PCAFNO. 2003- 723 |2. PAGE2OF 4 |3. PROC.NO. ODCM-QA-005 REV. 2

11. This question documents the outcome of the 50.59 and 72.48 Review required by NDAP-QA-0726. Either 11a,
:b, ¢ or d must be checked “YES” and the appropriate form attached or referenced.

a. This change is an Administrative Correction for which 50.59 and 72. 48 are not X YES & N/A
applicable. -
b. This change is a change to any surveillance, maintenance or administrative D YES N/A

procedure for which 50.59 and 72.48 are not applicable.

c. This change is bounded by a 50.59/72.48 Screen/Evaluation, therefore, no new D YES N/A
50.59/72.48 Evaluation is required. :

Screen/Evaluation No.

d. 50.59 and/or 72.48 are applicable to this change and a 50 59/72.48 [___] YES N/A
Screen/Evaluation is attached. ,

12. This'change is consistent with the FSAR or an FSAR change is required. X} YES
Change Request No.

13. Should this change be reviewed for potential effects on Trammg Needs or Material? D YES @ NO
Iif YES, enter an Action ltem @ NIMS/Action/Gen Work Mech/PICN

14. ls a Surveillance Procedure Review Checklist required per NDAP-QA-07227 "[JYEs [X NO

15. Is a Special, Infrequent or Complex Test/Evolution Analys;s Form required per D YES E NO
NDAP-QA-03207? (SICT/E form does not need to be attached.) )

16. Reviews may be documented below or by attaching Document Review Forms NDAP-QA-0101-1.
| ~ REVIEWED BY WITH DATE

~—{REVIEW " NO COMMENTS

QADR ) .
TECHNICAL REVIEW -

REACTOR ENGINEERING/NUCLEAR FUELS *
IST ®»

OPERATIONS

NUCLEAR SYSTEMS ENGINEERING
NUCLEAR MODIFICATIONS

MAINTENANCE

HEALTH PHYSICS

NUCLEAR TECHNOLOGY

CHEMISTRY

OTHER

d Required for changes that affect, or have potential for affecting core reactivity, nuclear fuel, core power level
indication or impact the thermal power heat balance.

b Required for changes to Section Xl Inservice Test Acceptance Criteria.




rm,r e XSO ’/OZ'OZ'

V/}’;e 30F 4

o

N

-

p—

PROCED_URE COVER SHEET -

PPL SUSQUEHANNA, LLC | NUCLEAR DEPARTMENT PROCEDURE

WATERBORNE EFFLUENT DOSE CALCULATIONS ODCM-QA-005

Revision2 .
Page 1 of 48

QUALITY CLASSIFICATION: _
QA Program [ Non-QA Program

APPROVAL CLASSIFICATION:"

X Plant . [O Non-Plant
[ instruction '

EFFECTIVE DATE: - fﬁd—%@g?

PERIODIC REVIEW FREQUENCY: _ NA
PERIODICREVIEW DUEDATE: ______N/A
RECOMMENDED REVIEWS:

Procedure Owner: . Francis J. Hickey

N Responsible Supervisor: Chemistry Supervisor - SSES

Responsible FUM: - Chemistry Supervisor - SSES

Responsible Approver: Vice President — Nuclear Operations

FORM NDAP-QA-0002-1, Rev. 3, Page 1 of 1

*‘pn-o



ODCM-QA-005
_ Revision 2
- Page 2 of 48

PROCEDURE REVISION SUMMARY
TITLE: WATERBORNE EFFLUENT DOSE CALCULATIONS

Most of the revisions described below are editorial in nature. The changes made do not reduce
‘or compromise the level of effluent control or the accuracy and/or reliability of dose calculations
or setpoint determinations as required by 10CFR20.1302, 40CFR190, 10CFR50.36a and
10CFR50, Appendix I. Additionally, the changes outlined below (1) do not alter the conduct of
the radiological environmental monitoring program, (2) do not change the radioactive effluent
controls and radiological environmental monitoring activities, and (3) do not change the
information to be included in the Annual Radiological Environmental Operatmg and Radioactive

Efﬂuent Release Reports.

Various sections have been revised and/or deleted to incorporate the change in tl';e'eomputer
program used by PPL Susquehanna, LLC in support of offsite dose assessment (LADTAP
replaced by RETDAS) from routine liquid and gaseous effluents.

1.  Removed redundant steps and gray shading incorporated for the transition to ITS.

2. Section 4.2 has been deleted and Section 4.1 revised to clarify responsibilities to support
compliance with the applicable TRM sections. The methodology for liquid and gaseous
effluent offsite dose assessment is provided in the ODCM and implemented via the SSES
surveillance program. NEPM-QA-1011 and NEPM-QA-1012 provide information which is
redundant with the ODCM and the survelllance program and thus both procedures will be

deleted.

3. Added references to Section 3.0 and identified the apphcable referenoes for parameters
and tables in Attachments A through L.

4. Deleted the Approval and Date stamp at the bottom of each page due to no longer
required per ODCM-QA-002, Rev. 1.

5. Revised Section 6.0 (resulting in revision to Section 6.1 and deletion of existing
Sections 6.2 and 6.3) to reflect the actual dose calculation methodology of Regulatory
Guide 1.109. Added Attachment G which is a consolidated description of the dose
caleulation methodology-of Regulatory Guide 1.108. Attachment G provides an efficient
method for calculation of offsite dose from liquid effluents and reflects the metholdology
utilized by the RETDAS computer program.

6. Revised existing Section 6.4 (renumbered as 6.2) to more accurately reflect and enhance
compliance with TRM 3.11.1.3 and to incorporate the capability to perform a liquid effluent
dose projection via the methodology utilized by the RETDAS computer program.
Renamed Attachments F and G as Attachments H and 1.

7. Revised Attachments A, B, and E (renamed as Attachments A, B and C) to list values
defined as “Pathway Dose Commitment Factors.” The values are derived from standard
parameters outlined in Regulatory Guide 1.109 except P-32 (bone) which is derived based
on the methodology in Reference 3.17. The derivation of the dose commitment factors is
outlined in Attachment G. PPL Calculation EC-ENVR-1055, Rev. 0, Evaluation of Dose
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Factors for Liquid and Gaseous Effluent Releases,” has been added as a reference which
supports the values in Attachments A, B, and C and these values correspond to the
values used by the RETDAS program.

The following existing sections have been deleted and/or re-named due to changes in the
dose calculation methodology and the transition from the LADTAP Il program to the
RETDAS program: 2.2, 3.10, 3.11, 3.13, 3.14, 6.1, 6.2, 6.3, 6.5, Attachments A-H.

Revised potable water dilution factor on Attachrhent F to correspond with added

Reference 3.12.

Added Section 2.1.4 to recognize the SSES Sewage Treatment Plant as an Insignificant

- Effluent Release Pathway.

Various sections revised to reflect SSES organizational changes.
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The purpose of this procedure is to provide the methodology and parameters to be used
in calculating maximum individual, whole-body and organ doses due to waterborne '
effluents to ensure compliance with the dose limitations in the Technical Requirements
Manual (Sections 3.11.1.2, 3.11.3) and 10CFR20.1302.

This procedure constitutes part of the SSES Offsite Dose Calculation Manual (ODCM)
which is a licensing basis document.

POLICY/DISCUSSION

2.1

2.2

Applicable Pathways

211

-2.1.2

21.3

214

The calculations of dose received by the hypothetical maximally exposed
individual are based on ingestion of fish and drinking water and exposure
on the shoreline. Drinking water is taken from the nearest public drinking
water intake location (Danville Water Au’thonty) Shoreline and fish
ingestion are associated with the SSES river outfall (edge of initial mixing
zone).

Methodology for calculating dose to the maximum hypothetical offsite
individual has been developed for composite (fish, drinking water and
shoreline exposure) liquid effluent pathways. This methodology
incorporates shore width, usage, dilution, and transit parameters specific
to the SSES site. Any revision to these parameters should be reviewed .
against FSAR Table 11 .2-15.

Calculated dose contributions from the three waterbome effluent
pathways are summed to obtain the total dose to a member of the public

- from liquid effluent.

Effluent data from the following Insignificant Pathway shall be evaluated
for inclusion in the Annual Effluent Release Report; Sewage Treatment

Plant.

Effluent Data

2.2.1

222

The total number of curies released for each radionuclide during the time

_ period being evaluated is supplied by the SSES radiation monitoring

program.

For determination of compliance with SSES Technical Requirements
Manual dose limits, effluent totals shall be based only on activity
positively detected at the 95% confidence level. :
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Projected Dose

2.3.1 The projected quarterly dose contribution from batch releases for which
radionuclide concentrations are determined by periodic composite sample
analysis, as stated in TR Table 3.11.1.1-1 may be approximated by
assuming an average concentration based on the previous monthly
(rolling 31-day) or quarterly composite analysis.

2.3.2 The calculated dose contributions from these radionuclides shall be
based on the actual composite analysis. The cumulative dose
commitment to the total body or any organ for a quarterly or annual
analysis shall be based on the summation of isotopic activities and
average cooling tower blowdown from all releases occurring dunng that
time period. :

Assignment of Releases to the Reactor Units

2.4.1 For determination of cbmpliance with SSES radioactive effluent dose
limits which are on a "per reactor unit” basis: -

a. Waterbome effluents shall be equally divided between Unit 1 and
Unit 2 release totals. (Ref. 3.11)

REFERENCES

3.1-

3.2
3.3
3.4

35

3.6

3.7

3.8

‘TR Table 3.11.1.1-1, Radioactive Liquid Waste Sampling and Analysis Program.-
TR 3.11.1.2 [Liquid Effluent] Dose

TR 3.1_1 .3 Total Dose

10CFR20.1302, Compliance with the Dose Limits for individual Members of the
Public

10 CFR 20 Appendix B, Annual Limits on Intake (ALIs) and Derived Air
Concentrations (DACs) of Radionuclides for Occupational Exposure; Efﬂuent
Concentrations; Concentrations for Release to Sewerage.

10CFR50 Appendix |, Numerical Guides for Design Objectives and Limiting
Conditions for Operation to Meet the Criterion “As Low as is Reasonably
Achievable” for Radioactive Material in L|ght~water Cooled Nuclear Power
Reactor Effluents.

40CFR190, Envnronmental radiation protectlon standards for nuclear power.
operations.

Regulatory Guide 1.109, Rev. 1, October, 1977, Calculation of Annual Doses to
Man from Routine Releases of Reactor Effluents for the Purposes of Evaluating
Compliance with 10 CFR 50, Appendix I.
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3.9

3.10
3.1

3.12

3.13

3.14

3.15

3.16

3.17

3.18
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SSES License Action Request 97-002, Clarification of Specifmtioris 31112
and 3.11.1.3, 1/20/97.

FSAR Table 11.2-1 5, Input Data for Aquatic Dose Calculations.

NUREG-0133 Preparation of Radiological Effluent Technical Specifications for
Nuclear Power Plants, October 1978.

- “Study of Travel Time and Mixing Characteristics for the Susquehanna River

Below the Susquehanna Steam Electric Station,” The Sutron Corporation,
Sutron Report No. SCRSS—OOO?, November, 1985.

Kocher, D. C., “Radioactive Decay Tables,” DOE/TIC Report 11026, Oak Ridge

. National Laboratory, Oak Ridge, TN, 1981.

PPL Calculation EC-RADN-1 041, Rev. 5, “SSES ‘Expected’ Liquid and Gaseous
Effluent Aquatic Doses and Atmospheric Doses — NWC/CFS/HWC.”

PPL Calculation EC-ENVR-1055, Rev. 0, “Evaluation of Dose Factors for Liquid
and Gaseous Effluent Fieleasas .

PPL Calculation EC-ENVR-0501 (OT-93-RKB-01 9),.Liquid Dose Factor
Calculations — Liquid Pathway Dose Faqtors for SSES ODCM.

“‘importance of P-32 in'Nuclear Reactor Liquid Effluents,” Edward F. Branagan, °

- Jr., Charles R. Nichols and Charles A. Willis, USNRC June 1982.

PPL AR No. 401298 “Deletion of LRW Composite Sample P-32 Analysis,”
May 2002.

RESPONSIBILITIES

4.1

Chemistrj Supervisor - SSES,

4.1.1 Ensures adequacy and cormrectness of methodology used in calculating

doses resulting from waterbome effluents as necessary for fulfillment or

Technical Requirement Surveillances (Sections 3.11.1.2.1 and 3.11.3.1):

4.1.2 Ensures dose calulations necessary for fulfillment of Technical
Requirement Surveillances (Sections 3.11.1.2.1 and 3.11.3. 1) are
performed.

413 Ensures methodology and parameters to be used in calculating doses

resulting from waterbome effluents are developed to ensure compliance
with the dose limitations in the Technical Requirements Manual.

mroOv
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PROCEDURE

6.1

Liquid Effluent Dose Calculation

The dose due to radionuclides releaseéd in liquid effluent to unrestricted areas is
calculated via equations 1, 2 and 3 as outlined below. The equations |ncorporate
the methodology as descnbed in Regulatory Guide 1.109. A consolidated version
of the Regulatory Guide 1.109 dose calculation methodology is outlined in
Attachment G. i

Ray=1119 M, U“’ 2 Q,Duje ™t Potable Watér (1)
Ry =1119 M"U“’):,Q, Bip Dae ™ | Fish (2)
M, U W e o _
R =1119="25—3 QT Dus[e 11 - ] - Shoreline (3)
i . '
Where:
By =  Equilibrium bioaccumulation factor for nu'clidé i in pathway p,

expressed as the ratio of the concentration in biota (pCi/kg) to the
radionuclide concentration in water (pCi/liter), i.e., liter/kg (Ref 3.8
Table A-1)

Do =  Dose factor specific to a given age group &, radionuclide i,
pathway p, and organ j, which can be used to calculate the
radiation dose from ingestion of a radionuclide or from standing
on contaminated ground (Ref. 3.8 Table E-6, E-11 through E-14)
(mrem/pCi ingested or mrem/hr per pCi/m2)

F = Flow rate in the |IQUld effluent (cooling tower blowdown flow in
#t.%sec)
My =  Mixing ratio at the point of withdrawal of drinking water or point of
harvest of fish
= Reciprocal of the dllu’aon factor DFp (Attachment E)
= 1/DFp
Q =  Release rate of nuclide i (Ci/yr)
Rag = Total annual dose to organ j of individuals of age group a‘from all

radionuclides in the pathway p (mrem/yr)
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1) =  Total time elapsed between release of the nuclides and ingestion
of food or water (Attachment F) (hr)
Ugzp =  Usage factor that specifies the intake rate or exposure rate for an
individual of age group a associated with pathway p
(Attachment F) (kg/yr, Uyr or hr/yr)
M =  Radioactive decay constant of nuclide i (Attachment D) (hr™)

1119

Factor to convert from (Ci/yr)/(ft¥/sec) to pCifliter (Reg
Guide 1.109 lists 1100 which is 1119 rounded to nearest
hundreth) :

111,900 =  Factor to convert from (C|/yr)/(ft31sec) to pCiliter and to account

for proportionality constant (100 liter/m®-day) used in sediment-
radioactivity model (Reg. Guide 1.109 lists 110,000 which is
111,900 rounded to the nearest ten thousandth)

w =  shoreline width factor (Attachment F) (dimensioniess)

t = Period of time shoreline is exposed to contaminated water
(Attachment F) (hr) .

T, = Radioactive hali-life of nuclide i (days).

" It should be noted that although the samé notation is used fpf all three
-pathways, Mg, U,p, and t, have different values, because thé assumed point of

withdrawal of drinking water is not the same as the assumed point of fish
harvest or shoreline exposure

Projected Dose from Liquid Effluent

6.2.1 Doses from liquid effluents released to unrestricted areas are projected at
least every 31 days as required by TRM 3.11.1.3. These projections are
made by averaging the doses from previous operating history (normally
the previous three months) which is indicative of expected future
operations. The dose projection from Liquid Effluents Released to
Unrestricted Areas can also be performed by the following equation:

=}i:[K . ."‘Ci *V*k] Eq. 4

Rapj { &ipj

Where:

Rag Total projected dose during period to organ j from fish,
water ingestion and shoreline exposure to individuals of

" age group a from all radionuclides in pathway p (mrem);
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Composite dose conversion factor (adult, teen, child) or
water ingestion dose factor (infant) to organ j of individuals
to age group a from radionuclide i in pathway p (mrem/Ci
released: Attachment H for Maximum Hypothetical
Composite Dose Factors, Attachment | for Maximum
Hypothetical Water Ingestion Dose Factors);

Average concentration of radionuclide i in undiluted liquid
effluent during batch release from radwaste (Ci/m!).

Total undiluted batch volume released from radwaste
(gallons).

Conversion factor (3.785E3 ml/gallon).

6.3 - Waterborne Effluent Dose Calculations Exceeding Twice the TRM Values

6.3.1 When the results of waterborne dose calculations exceed twice the value

of the TR 3.11.1.2.a or 3.11.1.2.b), calculations shall be made including
the direct radiation contribution to determine if the limits of TR 3.11.3,
have been exceeded. If the limits of TR 3.11.3 have been exceeded, a
special report shall be prepared and submitted to the NRC within 30 days
addressing the actions specified in TR 3.11.3.
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DOSE COMMITMENT FACTORS
FOR THE POTABLE WATER PATHWAY
{Ref. 3.15)
Release Type: Liquid
Units: (mrem/hr)/ (pCi/ml))
. Age Group:  ADULT
Pathway: Potable Water (PHWtr)
Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB
H-3 0.00e+00 8.74e+00 8.74e+00 8.74e+00 8.74e+00 8.74e+00 0.00e+00 8.74e+00
c-14 2.36e+02 4.73e+01 4.73e+01 4.73e+01.4.73e+01 4.73e+01 0.00e+00 4.73e+01
NA-24 1.41e+02 1.41e+402 1.41e+02 1.41e+02 1.41e+02 1.41e+02 0.00e+00 1.41e+02
) P-32 2.50e+03 9.99e+02 0.00e+00 0.00e+00 0.00e+00 1.81e+03 0.00e+00 6.21e+02
CR-51 0.00e+00 0.00e+00 1.32e-01 4.88e-02 2.594e-012 5.57e+01 0.00e+00 2.21e-01
MN-54 0.00e+00 3.80e+02 0.00e+00 1.13e+02 0.00e+00 1.17e+03 0.00e+00 7.26e+01
MN-56 0.00e+00 9.57e+00 0.00e+00 1.22e+01 0..00e+00 3.05e402 0.00e+00 1.70e+00
FE-55 2.29e+02 1.58e+02 0.00e+00 0.00e+00 8.82e+01 9.07e+01 0.00e+00 3.69e+01
FE-S59 3.61e+02 8.49e+02 0.00e+00 0.00e+00 2.37e+02 2.83e+03 0.00e+00 3.25e+02
CoO-58 0.00e+00 .6.20e+01 0.00e+00 0.00e+00 0.00e+00 1.26e+03 0.00e+00 1.39e+02
CO-60 0.00e+00 1.78e+02 0.00e+00 0.00e+00 0.00e+00 3.35e+03 0.00e+00 3.93e+02
NI-63 1.08e+04 7.50e+02 0.00e+00 0.00e+00 0.00e+00 1.56e+02 0.00e+00 3.63e+02
NI-65 4.3%9e+01 5.71e+00 0.00e+00 0.00e+00 0.00e+00 1.45e+02 0.00e+00 2.60e+00
CU-64 0.00e+00 6.93e+00 0.00e+00 1.75e+01 0.00e+00 5.91e+02 0.00e+00 3.25e+00
ZN-65 4.03e+02 1.28e+03 0.00e+00 8.57e+02 0.00e+00 8.07e+02 0.00e+00 5.79e+02
( | Z2N-69 8.57e-01 1.64e+00 0.00e+00 1.07e+00 0.00e+00 2.46e-01 0.00e+00 1l.l4e-01
\’j ‘BR-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.82e+00 0.00e+00 3.35e+00
BR-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.40e-05 0.00e+00 4.34e+00
BR-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00:0.00e+00 1.78e-01
RB-86 0.00e400 1.76e+03 0.00e+00 0.00e+00 0.00e+00 3.46e+02 0.00e+00 8.18e+02
RB-88 0.00e+00 5.03e+00 0.00e+00 0.00e+00 0.00e+00 6.96e-11 0.00e+00 2.67e+00
RB~-89 0.00e+00 3.34e+00 0.00e+00 0.00e+00 0.00e+00 1.94e-13 0.00e+00 2.35e+00
SR-89 2.56e+04 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.11e+03 0.00e+00 7.36e+02
SR-90 6.31e+05 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.82e+04 0.00e+00 1.55e+05
SR-91 4.72e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.25e+03 0.00e+00 1.91e+01
SR-92 1.79e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.55e+03 0.00e+00 7.74e+00
Y-950 g.01e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 8.49e+03 0.00e+00 2.15e-02
Y-S91 1.17e+01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.46e+03 0.00e+00 3.14e-01
Y-91M 7.56e-03 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.22e-02 0.00e+00 2.93e-04
Y-92 7.03e-02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.23e+03 0.00e+00 2.06e-03
Y-93 2.23e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 7.07e+03 0.00e+00 6.16e-03
ZR-95 2.53e+00 8.11le-01 0.00e+00 1.27e+00 0.00e+00 2.57e+03 0.00e+00 5.49e-01
ZR-97 1.40e-01 2.82e-02 0.00e+00 4.26e~-02 0.00e+00 8.74€e4+03 0.00e+00 1.25e-02
NB-95 5.18e-01 2.88e-01 0.00e+00 2.85e-~01 0.00e+00 1.75e+03 0.00e+00 1.55e-01
MO-99 0.00e400 3.59e+02 0.00e+00 8.12e+02 0.00e+00 8.31e+02 0.00e+00 6.82e+01
TC-99M 2.06e-02 5.81e-02 0.00e+00 8.82e-01 2.85e-02 3.44e+01 0.00e+00 7.40e-01
TC-101 2.11e-02 3.05e-02 0.00e4+00 5.48e-01 1.56e-02 9.15e-14 0.00e+00 2.99%e-01
RU-103 1.54e+01 0.00e+00 0.00e+00 5.88e+01-0.00e+00 1.80e+03 0.00e+00 6.63€+00
Mingestion dose factor (for bone) used in calculation of Dose Commitment Factor for P-32 derived in
accordance with.information supplied in Reference 3.17. The teen and child bone dose ingestion dose
factors were derived by the ratio of the adult bone ingestion dose factors in Reg. Guide 1.109 and "The
Importance of P-32 in Nuclear Reactor Liquid Effluents,” Branagan, E. F., Nichols, C.R., and Wiliis, C. A.,
L USNRC, 6/82 (Ref 3.17).

Page 10f 8
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DOSE COMMITMENT FACTORS
FOR THE POTABLE WATER PATHWAY
{Ref. 3.15)
Release Type: Liquid
Units: ((mrem/hr)/ (pCi/ml))
Age Group: ADULT
Pathway: Potable Water (PWtr)
Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB
RU-105 1.28e+00 0.00e+00 0.00e+00 1.66e+01 0.00e+00 7.84e+02 0.00e+00 5.06e-01
. RU-106 2.29e+02 0.00e+00 0.00e+00 4.42e+02 0.00e+00 1.48e+04 0.00e+00 2.50e+01
AG-110M 1.33e+01 1.23e+01 0.00e+00 2.42e+01 0.00e+00 5.03e+03 0.00e+00 7.32e+00.
TE-125M 2.23e+02 8.08e+01 6.71le+01 9.07e+02 0.00e+00 8.50e+02 0.00e+00 2.99e+01
. TE-127 9.15e+00 3.29e+00 6.78e+00 3.73e+01 0.00e+00 7.22e+02 0.00e+00 1.98e+00
TE-127M 5.63e+02 2.01e+02 1.44e+02 2.29%e+03 0.00e+00 1.89e+403 0.00e+00 6.87e+01
TE-129 2.61e+00 9.82e-01 2.01e+00 1.10e+0) 0.00e+00 1.97e+00 0.00e+00 6.37e-01
TE-129M 9.57e+02 3.57e+02 3.29e+02 3.99e+03 0.00e+00 4.82e+03 0.00e+00 1.51e+02
TE-131 1.64e+00 €6.85e-01 1.35e+00 7.18e+00 0.00e+00 2.32e-01 0.00e+00 5.18e-01
TE-131M 1.44e+02 7.04e+01 1.12e+02 7.13e+02 0.00e+00 6.99e+03 0.00e+00 5.87e+01
TE-132 2.10e+02 1.36e+02 1.50e+02 1.31e+03 0.00e+00 6.42e+03 0.00e+00 1.27e+02
I-130 6.29e+01 '1.8€6e+02 1.57e+04 2.90e+02 0.00e+00 1.60e+02 0.00e+00 7.32e+01
I-131 3.46e+02 4.95e+02 1.62e+05 8.49e+02 0.00e+00 1.31e+02 0.00e+00 2.84e+02
I-132 1.69e4+01 4.52e+01 1.58e+03 7.20e+01 0.00e+00 8.49e+00 0.00e+00 1.58e+01
I-133 1.18e+02 2.06e+02 3.02e+04 3.59e+02 0.00e+00 1.85e+02 0.00e+00 6.27e+01
I-134 g.82e+00 2.40e+01 4.15e+02 3.81le+01 0.00e+00 2.05e-02 0.00e+00 8.57e+00
I-135 3.69e+01 S.65e+01 6.37e+03 1.55e+02 0.00e+00 1.05Se+02 0.00e+00 3.56e+01
CS-134 5.18e+03 1.23e+04 0.00e+00 3.99e+03 1.32e+03 2:16e+02 0.00e+00 1.0le+04
Ccs-136 5.42e+02 2.14e+03 0.00e+00 1.19e+03 1.63e+02 2.43e+02 D.00e+00 1:.54e+03
Cs-137 6.63e4+03 9.07e+03 0.00e+00 3.08e+03 1.02e+03 1.76e+02 0.00e+00 5.94e403
Cs-138 4.59e+00 9.07e+00 0.00e+00 6.67e+00 €.58e~-01 3.87e-05 0.00e+00 4.49e+00
BA-139 8.07e+00 5.75e~03 0.00e+00 5.38e-03 3.26e-03 1.43e+01 0.00e+00 2.36e-01
BA-140 1.69e403 2.12e+00 0.00e+00 7.22e-01 1.22e+00 3.48e+03 0.00e+00 1.l1le+02
BA-141 3.92e+00 2.96e-03 0.00e+00 2.75e-03 1.68e-03 1.85e-09 0.00e+00 1.32e-01
BA-142 1.77e+00 1.82e-03 0.00e+00 1.54e-03 1.03e-03 2.50e-18 0.00e+00 1.12e-01
LA-140 2.08e-01 1.05e-01 0.00e+00 0.00e+00 0.00e+00 7.70e+03 0.00e+00 2.77e-02
LA-142 1.07e-02 4.84e-03 0.00e+00 0.00e+00 0.00e+00 3.54e+01 0.00e+00 1.21e-03
CE-141 7.79e-01 5.27e-01 0.00e+00 2.45e-01 0.00e+00 2.0le+03 0.00e+00 5.98e-02
CE-143 1.37e-01 1.02e+02 0.00e+00 4.47e-02 0.00e+00 3.79e+03 0.00e+00 1.l1l2e-02
.CE-144 4.06e+01 1.70e+01 0.00e+00 1.0le+01 0.00e+00 1.37e+04 0.00e+00 2.18e+00
PR-143 7.66e-01 3.07e~-01 0.00e+00 1.77e-€1 0.00e+00 3.35e+03 0.00e+00 3.79%e-02
PR-144 2.50e-03 1.04e-03 0.00e+00 5.87e-04 0.00e+00 3.60e-10 0.00e+00 1.27e-04
ND-147 5.23e-01 6.05e-01 0.00e+00 3.54e-01 0.00e+00 2.50e+03 0.00e+00 3.62e-02
W-187 8.57e+00 7.17e+00 0.00e+00 0.00e+00 0.00e+00 2.35e+03 0.00e+00 2.50e+00
NP-239 = 9.90e-02 S.74e-03 0.00e+00 3.04e-02 0.00e+00 2.00e+03 0.00e+00 5.37e-03
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DOSE COMMITMENT FACTORS
FOR THE POTABLE WATER PATHWAY
' (Ref. 3.15)
Release Type: Liquid
. Units: ({mrem/hr)/ (pCi/ml))
Age Group: TEEN
Pathway: Potable Water (PWtx)
Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB
H-3 0.00e+00 €6.16e+00 6.16e+00 6.16e+00 6.16e+00 6.16e+00 0.00e+00 6.16e+00
C-14 2.36e+02 4.72e+01 4.72e+01 4.72e+01 4.72e+01 4.72e+01 0.00e+00 4.72e+01
NA-24 1.34e+02 1.34e+02 1.34e+02 1.34e+02 1.34e+02 1.34e+02 0.00e+00 1l.34e+02
P-32 2.50e+03 9.94e+02 0.00e+00 0.00e+00 0.00e+00 1.35e+03 0.00e+00 6.22e+02
CR-51 0.00e+00 0.00e+00 1.16e-01 4.55e-02 2.99e-01 3.52e+01 0.00e+00 2.09e-01
MN-54 0.00e+00 3.43e+02 0.00e+00 1.02e+02- 0.00e+00 7.03e+02 0.00e+00 6.80e+01
MN-56 0.00e+00 9.19e+00 0.00e+00 1.16e+01 0.00e+00 6.05e+02 0.00e+00 1.63e+00
FE-5S ‘'2.20e+02 1.56e+02 0.00e+00 0.00e+00 5.88e+01 6.74e+01 0.00e+00 3.63e+01
FE-58 "3.41e+402 7.97e+02 0.00e+00 0.00e+00 2.51e+02 1.88e+03 0.00e+00 3.08e+02
Co-58 0.00e+00 5.65e+01 0.00e+00 0.00e+00 0.00e+00 7.79e+02 0.00e+00 1.30e+02
CO-60 0.00e+00 1.63e+02 0.00e+00 0.00e+00 0.00e+00 2.13e+03 0.00e+00 3.68e+02
NI-63 1.03e+04 7.27e+02 0.00e+00 0.00e+00 0.00e+00 1.16e+02 0.00e+00 3.49e+02
NI-65 4.35e+01 5.56e+00 0.00e+00 0.00e+00 0.00e+00 3.02e+02 0.00e+00 2.53e+00
CU-64 0.00e+00 6.69e+00 0.00e+00 1.69e+01 0.00e+00 5.1%9e+02 0.00e+00 3.15e+00
ZN-65 3.35e+02 1.16e+03 0.00e+00 7.44e+02 0.00e+00 4.92e+02 0.00e+00 5.42e+02
ZN-69 8.55e-01 1.63e+00 0.00e+00 1.06e+00 0.00e+00 3.00e+00 0.00e+00 1.14e-01
BR-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.34e+00
BR-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00€+00 4.20e+00
BR-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00.0.00e+00 1.77e-01
RB-86 0.00e+00 1.73e+03 0.00e+00 0.00e+00 0.00e+00 2.56e+02 0.00e+00 B.l4e+02
RB-88 0.00e+00 4.95e+00 0.00e+00 0.00e+00 0.00e+00 4.24e-07 0.00e+00 2.64e+00
RB-89 0.00e+00 3.20e+00 0.00e+00 0.00e+00 0.00e+00 4.90e-09 0.00e+00 2.26e+00
SR-89 2.56e+04 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.05e+03 0.00e+00 7.33e+02
SR-90 4.83e+05 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.35e+04 0.00e+00 1.19e+05
SR-91 4.69e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.13e+03 0.00e+00 1.87e+01
SR-92 1.77e+02°0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.52e+03 0.00e+00 7.56e+00
Y-~90 7.97e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.57e+03 0.00e+00 2.15e-02
Y-951 1.17e+01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.75e+03 0.00e+00 3.13e-01
Y-91M 7.50e-03 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.54e-01 0.00e+00 2.87e-04
Y-92 7.03e-02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.93e+03 0.00e+00 2.03e-03
Y-93 2.23e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.80e+03 0.00e+00 6.10e-03
ZR-95 2.40e+00 7.56e-01 0.00e+00 1.11le+00 0.00e+00 1.74e+03 0.00e+00 5.20e-01
ZR-97 1.38e-01 2.73e-02 0.00e+00 4.13e-02 0.00e+00 7.38e+03 0.00e+00 1l.26e-02
NB-95 4.78e-01 2.65e-01 0.00e+00 2.57e-01 0.00e+00 1.13e+03 0.00e+00 1.46e-01
MO-59 0.00e+00 3.51e+02 0.00e+00 8.02e+02 0.00e+00 6.28e+02 0.00e+00 6.65e+01
TC-99M 1.93e-02 5.38e-02 0.00e+00 8.02e-01 2.99e-02 3.53e+01 0.00e+00 6.98e-01
TC-101 2.09e-02 2.98e-02 0.00e+00 5.38e-01_1.81le-02 5.09e-09 0.00e+00 2.92e-01
RU-103 1.48e+01 0.00e+00 0.00e+00 5.23e+01 0.00e+00 1.24e+03 0.00e+00 6.34e+00

Mingestion dose factor (for bone) usééfﬁﬁ'calcdlation of Dose Commitment Factor for P-32 derived in
accordance with information supplied in Reference 3.17. The teen and child bone dose ingestion
dose factors were derived by the ratio of the adult bone ingestion dose factors in Reg. Guide 1.109

and “The Impo

and Willis, C. A., USNRC, 6/82 (Ref 3.17).

Page 30of 8

rtance of P-32 in Nuclear Reactor Liquid Effluents,” Branagan, E. F., Nichols, C.R.,



0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+400
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
1.3%9e+03
1.69e+02
1.15e+03
7.44e-01
3.52e-03
1.36e+00
1.99e-03
l.16e-03
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.02e+03
1.09e+04
3.17e+03
6.57e+02
7.09e+02
1.40e+03
1.42e+01
3.56e+03
1.33e-01
5.46e+03
4.07e+03
1.33e+02
95.42e4+01
1.85e+01
1.50e+02
2.97e<=01

1.0le+02 -

1.42e+02°
1.58e+02
1.23e+02
3.93e-03
7.21e+01
2.55e+03
8.31e-06
5.34e-12
§.71e+03
l.41e+02
1.48e+03
2.95e+03
1.02e+04
2.51e+03
2.76e~-06
2.14e+403
1.87e+03
1.55e+03

DOSE COMMITMENT FACTORS
FOR THE POTABLE WATER PATHWAY

(Ref. 3.15)

Release Type: Liquid i

Units: ( (mrem/hr)/ (pCi/ml))

Age Group: TEEN
Pathway: Potable Water (PWtr)
Nuclide Bone Liver Thyroid Kidney

RU-105 1.27e+00 0.00e+00 0.00e+00 1.60e+01
RU-106 2.28e+02 0.00e+00 0.00e+00 4.40e+02
AG-110M 1.19e+01 1.13e+01 0.00e+00 2.15e+01
TE-125M 2.23e+02 8.02e+01 6.22e+01 0.00e+00
TE-127 9.19e+00 3.26e+00 6.34e+00 3.72e+01
TE-127M 5.62e+402 1.95e+02 1.34e+02 2.28e+03
TE-12S 2.60e+00 9.71le-01 1.86e+00 1.09e+01
TE-129M 5.48e+02 3.52e+02 3.06e+02 3.97e+03
TE-131 1.62e+00 6.69e-01 1.25e+00 7.09e+00
TE-131M 1.42e+02 6.80e+01 1.02e+02 7.09e+02
TE-132 2.03e+02 1.28e402 1.35e+402 1.23e+03
I-130 5.99e+01 1.73e+02 1.41e+04 2.67e+02
I-131 3.40e+02 4.76e+02 1.39e+05 8.20e+02
( ) I-132 1.62e+01 4.24e+01 1.43e+03 6.69e+01
.’ | I-133 1.17e+402 1.98e+02 2.77e+04 3,48e+02
I-134 8.49e+00 2.25e+01 3.75e+02 3.55e+01
I-135 3.55e+01 9.13e+01 5.87e+03 1.44e+02
CS-134 4.87e+03 1.15e+04 0.00e+00 3.64e+03
CsS-136 4.99e+02 1.97e+03 0.00e+00 1.07e+03
CS-137 €.51e+03 8.66e+03 0.00e+00 2.95e+03
CS-138 4.51e+00 8.66e+00 0.00e+00 6.40e+00
BA-139 8.08e+00 5.69e-03 0.00e+00 5.36e-03
BA-140 1.65e+03 2.02e+00 0.00e+00 6.86e-01
BA-141 3.90e+00 2.91e-03 0.00e+00 2.70e-03
BA-142 1.74e+400 1.74e-03 0.00e+00 1.47e-03
LA-140 2.02e-01 9.94e-02 0.00e+00 0.00e+00
LA-142 1.04e-02 4.62e-03 0.00e+00 0.00e+00
CE-141 7.73e-01 5.16e-01 0.00e+00 2.43e-~01
CE-143 1.37e-01 9.94e+01 0.00e+00 4.46e-02
CE-144 4.05e+01 1.67e+01 0.00e+00 1.00e+01
PR-143 7.62e-01 3.04e-01 0.00e+00 1.77e-01
PR-144 2.50e-03 1.02e-03 0.00e+00 5.87e-~-04
ND-147 5.45e-01 5.93e-01 0.00e+00 3.48e-01
W-187 8.49e+00 6.92e+00 0.00e+00 0.00e+00
Np-238 1.02e-01 9.65e-03 0.00e+00 3.03e-02
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DOSE COMMITMENT FACTORS
FOR THE POTABLE WATER PATHWAY
(Ref. 3.15)
Release Type: Liquid
Units: ((mrem/hr)/(pCi/ml))
Age Group: CHILD
Pathway: Potable Water (PWtr)

‘Nuclide Bone Liver Thyroid Kidney Lung GI-L1li Skin TB
H-3 0.00e+00 1.18e+01 1.18e+01 1.18e+01 1.18e+01.1.18e+01 0.00e+00 1.18e+01
C-14 7.03e+02 1.41e+02 1.41le+02 1.41e+02 1.41e+02 1.41e+02 0.00e+00 1.41e+02
NA-24 3.37e+02 3.37e+02 3.37e+02 3.37e+02 3.37e+02 3.37e+02 0.00e+00 3.37e+02
P-32 7.44€+03 .2.24e+03 0.00e+00 0.00e+00 0.00e+00 1.33e+03 0.00e+00 1.85e+03
CR-51 0.00e+00 0.00e+00 2.87e-01 7.85e~-02 5.24e-01 2.74e+01 0.00e4+00 5.17e-01
MN-54 0.00e+00 6.22e+02 0.00e+00 1.74€+02 0.00e400 5.22e+02 0.00e+00 1.66e+02
MN-56 0.00e+00 1.94e+01 0.00e+00 2.35e+01 0.00e+00 2.81le+03 0.00e+00 4.38e+00
FE-55 ‘6.69e402 3.55e+02 0.00e+00 0.00e+00 2.01e+02 6.57e+01 0.00e+00 1.10e+02
FE-59 9.59e+02 1.55e+03 0.00e+00 0.00e+00 4.50e+02 1.62e+03 0.00e+00 7.73e+02
CO-58 0.00e+00 1.05e+02 0.00e+00 0.00e+00 0.00e+00 6.10e+02 0.00e+00 3.20e+02
Co-60 0.00e+00 3.08e+02 0.00e+00 0.00e+00 0.00e+00 1.70e+03 0.00e+00 9.07e+02
NI-63 3.13e+04 1.67e+03 0.00e+00 0.00€+00 0.00e+00 1.13e+02 0.00e+00 1.06e+03
NI-65 1.2%9e+4+02 1.22e+01 0.00e+00 0.00e+00 0.00e+00 1.45e+03 0.00e+00 7.09e+00
CU-64 0.00e+00 1.42e+01 0.00e+00 3.44e+01 0.00e+00 6.65e+02 0.00e+00 B.60e+00
ZN-65 7.97e+02 2.12e+03 0.00e+00 1.34e+03 0.00e+00 3.73e+02 0.00e+00 1.32e+03
ZN-69 2.55e+00 3.68e+00 0.00e+00 2.23e+00 0.00e+00 2.32e+02 0.00e+00 3.40e-01 _ -
BR-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 -0.00e+00 0.00e+00 9.94e+00
BR-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00.0.00e+00 0.00e+00.°0..00e+00 1.15e+01
BR-85 0.00€4+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.30e-01
RB-86 0.00e+00 3.90e+03 0.00e+00 0.00e+00 0.00e+00 2.51e+02 0,00e+00 2.40e+03
RB-88 0.00e+00 1.10e+01 0.00e+00 0.00e+00 0.00e+00 5.42e-01 0.00e+00 7.67e+00
RB-89 0.00e+00 6.80e+00 0.00e+00 0.00e+00 0.00e+00 5.93e-02 0.00e+00 6.05e+00
SR-89%9 7.67e+04 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.97e+03 0.00e+00 2.19e+03
SR-90 9.88e+05 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.33e+04 0.00e+00 2.51e+05
SR-91 1.40e+03 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.08e+03 0.00e+00 5.27e+01
SR-92 5.25e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 S5.94e+03 0.00e+00 2.10e+01
Y-90 2.3%e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.80e+03 0.00e+00 6.40e-02
Y-91 3.50e+01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.66€+03 0.00e+00 9.36e-01
Y-91M 2.22e-02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.35e+01 0.00e+00 8.08e-04
Y-92 2.09e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 €.05e+03 0.00e+00 5.99e-03
Y-93 6.63e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.88e€+03 0.00e+00 1.82e-02
ZR~95 6.74e+00 1.48e+00 0.00e+00 2.12e+00 0.00e+00 1.55€+03 0.00e+00 1.32e+00
ZR-97 4.06e-01 5.87e-02 0.00e+00 8.43e-02 0.00e+00 8.90e+03 0.00e+00 3.47e-02
NB-95 1.31e400 5.09e-01 0.00e+00 4.78e-01 0.00e+00 S8.42e+02 0.00e+00 3.64e-01
MO-99 0.00e+00 7.73e+02 0.00e+00 1.65€e+03 0.00e+00 6.40e+02 0.00e+00 1.91e+02
TC-99M 5.37e-02 1.05e-01 0.00e+00 1.53e+00 5.34e-02 5.99e+01 0.00e+400 1.74e+00
TC-101 6.22e-02 6.51e-02 0.00e+00 1.11le+00 3.44e-02 2.07e-01 0.00e+00 B.26e-01
RU-103 0.00e+00 0.00e+00 1.07€+02 0.00e+00 1.10e+03 0.00e+00 1.63e+01

4.25e+01

Mingestion dose factor (for bone) used in calculation of Dose Commitment Factor for P-32 derived in
accordance with information supplied in Reference 3.17. The teen and child bone dose ingestion °
dose factors were derived by the ratio of the adult bone ingestion dose factors in Reg. Guide 1.109
and "The Importance of P-32 in Nuclear Reactor Liquid Effluents,” Branagan, E. F., Nichols, C.R.,
and Willis, C. A., USNRC, 6/82 (Ref 3.17).
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'2.62e+03
1.60e+02
8.95e+01
1.0le+02
1.72e+402
-'3.00e+01
1.40e+02
1.20e+02
1.32e+02
1.14e+02
8.49e+00
1.39e403
2.45e+03
€.63e+00
€.63e-02
5.72e+403
1.52e+403
1l.44e403
3.23e+03
S.88e+03
2.47e+03
4.99e+00
2.08e+03
2.08e+03
1.62e+03

DOSE COMMITMENT FACTORS
"FOR.THE POTABLE WATER PATHWAY
. (Ref. 3.15)
Release Type: Liquid
Units:  ((mrem/hr)/(pCi/ml))
Age Group: CHILD
Pathway: Potable Water (PWtr)
Nuclide Bone Liver Thyroid Kidney
RU-105 3.75e+00 0.00e+00 0.00e+00 3.30e+01
RU-106 6.80e+02 0.00e+00 0.00e+00 S.1%e+02
AG-110M 3.13e+01 2.12e+01 0.00e+00 3.94e+01
TE-125M 6.63e+02 1.80e+02 1.86e+02 0.00e+00
TE-127 2.74e+01 7.38e+00 1.90e+01 7.7%e+01
TE-127M 1.68e+03 4.52e+02 4.02e+02 4.79%e+03
TE-129 7.79e+00 2.17e+00 5.56e+00 2.28e+01
TE-129M 2.83e+03 7.91e+02 9.13e+02 8.31le+03
TE-131 4.83e+00 1.47e+00 3.65e+00 1.46e+01
TE-131M 4.19e+02 1.45e+02 2.98e+02 1.40e+03
TE-132 5.87e+02 2.60e+02 3.78e+02 2.41e+03
I-130 1.70e+02 3.43e+02 3.78e+04 5.13e+02
I-131 1.00e+03 1.0le+03 3.33e+05 1.65e+03
I-132 4.65e+01 8.55e+01 3.97e+03 1.31e+02
I-133 3.44e+02 4.26e4+02 7.91e+04 7.09e+02
I-134 2.44e+01 4.52e+01 1.04e+03 6.92e+01
I-135 1.02e+02 1.83e+02 1.62e+04 2.81e+02
CS-134 1.36e+04 2.23e+04 0.00e+00 6.92e+03
CsS-136 1.37e+03 3.76e+03 0.00e+00 2.00e+03"
CS-137 1.90e+04 1.82e+04 0.00e+00 5.93e+03
Ccs-138 1.33e+01 1.84e+01 0.00e+00 1.30e+01
BA-139 2.41e+01 1.28e-02 0.00e+00 1.12e-02
.BA-140 4.83e+03 4.23e+00 0.00e+00 1.38e+00
BA-141 1.16e+01 6.51e-03 0.00e+00 5.63e-03
BA-142 5.08e+00 3.66e-03 0.00e+00 2.96e-03
LA-140 5.87e-01 2.05e-01 0.00e+00 0.00e+00
LA-142 3.05e-02 S.71le-03 0.00e+00 0.00e+00
CE-141 2.31e+00 1.15e+00 0.00e+00 5.05e-01
CE-143 4.06e-01 2.20e+02 0.00e+00 9.24e-02
CE-144 1.21e+02 3.79e401 0.00e+00 2.10e+01
* PR-143 2.28e+00 6.86e-01 0.00e+00 3.72e-01
PR-144 7.50e-03 2.32e-03 0.00e+00 1.23e-03
ND-147 1.62e+00 1.31e+00 0.00e+00 7.21e-01
W-187 2.49e+01 1.48e+01 0.00e+00 0.00e+00
NpP-239 3.05e-01 2.1%e-02 0.00e+00 6.34e-02

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
.0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.36e+00
8.49e+01
1.69e+01
8.84e+01
5.87e+00
1.99%e+02
1.85e+00.
4.40e+02
1.44e+00
1.54e402
3.14e+02
1.77e+02
5.72e+402
3.93e+01
1.61e+02
2.08e+01
B.66e+01
4.71e+03
2.43e+403
2.69e+03
1.17e+01
6.98e-01
2.82e+402

‘'3.78e-01

2.84e-01
6.92e-02
3.04e-03
1.71le-01
3.19%e-02
6.45e+00
1.13e-01
3.77e-04
1.02e-01
6.63e+00
1.54e-02



1.16e+01
1.90e+02
3.80e+02
0.00e+00
€6.73e-01
0.00e+00
0.00e+00
1.65e+02
5.98e+02
0.00e+00
0.00e+00
0.00e+00 -
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00,
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
7.79e-02
5.87e-02
0.00e4+00

1.16e401

1.90e+402

3.80e+02

8.65e+02

1.55e+401

2.75e+02

2.80e+03

4.29%e+01
S.67e+02
3.37e+02

S5.67e+02

7.34e401
1.52e+03

4.70e+02
2.01le+03
5.15e+402
0.00e+00
0.00e+00
0.00e+00
l.64e+402
1.82e+01
3.66e+400
1.%4e+03
8.69e+03
2.23e+4+03
7.79e+03
4.51e+403
3.05e+03
1.02e+02
5.49e+03
7.22e+03
9.40e+02
€.095e+03
5.49%9e+02
4.21e+02
4.33e+01
1.83e+01
6.77e+02

DOSE COMMITMENT FACTORS
FOR THE POTABLE WATER PATHWAY
(Ref. 3.15)
Release Type: Liquid
Units: ((mrem/hr) / (uCi/ml))
Age Group: INFANT
Pathway: Potable Water (PWtr).

Nuclide Bone Liver Thyroid Kidney
H-3 0.00e+00 1.16e+01 1.16e+01 1.16e+01
C-14 8.92e+02 1.90e+02 1.90e+02 1.90e+02
NA-24 3.80e+02 3.80e+02 3.80e+02 3.80e+02
P-32 6.40e+04 3.76e+03 0.00e+00 0.00e+00
CR-51 0.00e+00 0.00e+00 3.46e-01 7.56e-02
MN-54 0.00e+00 7.4%9e+02 0.00e+00 1.66e+02
MN-56 0.00e+00 3.08e+01 0.00e+00 2.64e+01
FE-55 5.23e+02 3.38e+02 0.00e+00 0.00e+00
FE-59 1.16e+03 2.02e+03 0.00e+00 0.00e+00
CO-58 . 0.00e+00 1.35e+02 0.00e+00 0.00e+00
CO-60 - 0.00e+00 4.06e+02 0.00e+00 0.00e+00
NI-63 2.39e+04 1.47e+03 0.00e+00 0.00e+00
NI-65 1.77e+02 2.00e+01 0.00e+00 0.00e+00
CU-64 0.00e+00 2.29e+01 0.00e+00 3.87e+01
ZN-65 6.92e+02 2.37e+03 0.00e+00 1.15e+03
ZN-69 3.51e+00 6€.32e+00 0.00e+00 2.63e+00
BR-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR-85 0.00&+00 0.00e+00 0.00e+00 0.00e+00
RB-86 0.00e+00 6.40e+03 0.00e+00 0.00e+00
RE-88 0.00e+00 1.87e+01 0.00e+00 0.00e+00
RB-~89 0.00e+00 1.08e+01 0.00e+00 0.00e+00
SR-89 9.44e+04 0.00e+00 0.00e+00 0.00e+00
SR-50 6.96e+05 0.00e+00 0.00e+00 0.00e+00
SR-51 1.88e+03 0.00e+00 0.00e+00 0.00e+00
SR-92 7.22e+02 0.00e+00°0.00e+00 0.00e+00
Y-S0 3.27e+00 0.00e+00 0.00e+00 0.00e+00
Y-51 4.25e+01 0.00e+00 0.00e+00 0.00e+00
Y-91M 3.05e-02 0.00e+00 0.00e+00 0.00e+00
Y~-852 2.88e-01 0.00e+00 0.00e+00 0.00e+00
Y-953 9.14e-01 0.00e+00 0.00e+00 0.00e+00
ZR-85 7.75e+00 1.89e+00 0.00e+00 2.04e+00
ZR-97 5.57e-01 9.56e-02 0.00e+00 9.63e-02
NB-95 1.58e+00 6.51e-01 0.00e+00 4.66e-01
MO-99 0.00e+00 1.28e+03 0.00e+00 1.91e+03
TC-SSM 7.22e-02 1.49e-01 0.00e+00 1.60e+00
TC-101 8.54e-02 1.08e-01 0.00e+00 1.28e+00
RU-103 5.57e+01 0.00e+00 0.00e+00 1.16e+02
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0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+4+00
0.00e+00.
0.00e+400
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e4+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.16e+01
1.90e+02
3.80e+02
2.48e+03
5.30e-01
1.70e+02
5.30e+400
9.03e+01
7.98e+02
3.38e+02
9.59%e+02
8.28e+02
9.10e+00
1.06e+01
1.09e+03
4.70e-01
1.37e+401
l.44e+01
7.30e-01
3.16e+03
1.03e401
7.41e400
2.71e+03
1.77e+08
‘6.81e+01
2.68e+01
8.77e-02
1.13e400
1.04e-03
8.09e-03
2.4%e-02
1.34e+00
4.36e-02
3.76e-01
2.49e+02
1.92e+00
1.06e+00
1.86e+01
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0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e4+00
0..00e+00

'0.00e+00

0.00e+00
0.00e+00
0.00e+00

0.00e+00
0.00e+00"

0.00e+00
0.00e+00
0.00e+00
0.00e+00

0.00e+00.

2.79e+03
4.14e+02
2.50e+03
2.2%e+00
1.33e-02
3.95e+00
6.66e-03
3.48e-03
0.00e+00
0.00e+00

0.00e+00

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.04e403
6.88e+03
1.42e+03
4.18e+02
7.90e+02
8.88e+02
8.54e+02
2.25e+03
2.67e+02
3.87e+03
1.43e+03
1.06e+02
5.68e+01
1.03e+02
1.16e+02
6.92e+01
9.86e4+01
7.19%e+0%Y
7.71e+01
7.19e+01
4.70e+01
2.10e4+03
1.58e+03
1.55e+02
2.86e+01
3.68e+03
2.58e+03
5.33e402
2.16e+403
€.43e+403
1.61le+03
1.85e+02
1.35e403
1.3%e+03

DOSE COMMITMENT FACTORS
FOR THE POTABLE WATER PATHWAY
(Ref. 3.15)
Release Type: Liquid
Units: ( (mrem/hr)/(pCi/ml))
. Age Group: INFANT _
Pathway: Potable Water (PWtr)

Nuclide Bone Liver Thyroid Kidney
RU-105 5.12e+00 0.00e+00 0.00e+00 3.76e+01
RU-106 9.07e+02 0.00e+00 0.00e+00 1.07e+03
AG-110M 3.75e+01 2.73e+01 0.00e+00 3.51le+01
TE-125M 8.77e+02.2.93e+02 2.95e+02 0.00e+00
TE-127 3.76e+01 1.26e+01 3.06e+01 S.18e+01
TE-127M 2.20e+03 7.30e+02 6.36e+02 5.42e+03
TE-129 1.07e+01 3.68e+00 8.95e+00 2.66e4+01
TE-129M 3.76e+03 '1.29e+03 1.44e+03 5.40e+03
TE-131 6.62e+00 2.45e+00 5.91e+00 1.69e+01
TE-131M 5.72e+02 2.30e+02 4.66e+02 1.58e+03
TE-132 7.82e+02 3.87e402 5.72e+02 2.42e+03
I-130 2.26e+02 4.97e+402 S5.57e+04 5.45e+02
I-131 1.35e+03 1.59e+03 5.23e+405 1.86e+03
I-132 6.24e+01 1.27e+02 5.94e4+03 . 1.41e+02
I-133 4.70e+02 6.85e+02 1.25e+05 8.05e+02
I-134 3.27e+01 6€.70e+01 1.56e+03 7.49e+01
I-135 1.37e+02 2.72e+02 2.44e+04 3.04e+02
CS-134 1.42e+04 2.64e+04 0.00e+00 6.81e€+03
CS-136 1.73e+03 5.08e+03 0.00e+00 2.02e+03
Cs-137 1.96e+04 2.30e+04 0.00e+00 6.17e+03
CS-138 1.81e+01 2.94e+01 0.00e+00 1.47e+01
BA-138 3.31e+01 2.20e~-02 0.00e+00 1.32e-02
BA-140 6.43e+03 6.43e+400 0.00e+00 1.53e+00
BA-141 1.60e+01 1.09e-02 0.00e+00 6.58e-03
BA-142 6.92e+00 5.76e-03 0.00e+00 3.31e~-03
LA-140 7.94e-01 3.13e-01 0.00e+00 0.00e+00
LA-142 4.14e-02 1.52e-02 0.00e+00 0.00e+00
CE-141 2.96e+00 1.81e+00 0.00e+00 5.57e-01
CE-143 5.57e-01 3.69e+02 0.00e+00 1.08e-01
CE-144 1.12e+02 4.5%e+01 0.00e+00 1.85e+01
PR-143 3.06e+00 1.14e+00 0.00e+00 4.25e-01
PR-144 .1.03e-02 3.9%e-03 0.00e+00 1.44e-03
ND-147 2.08e+00 2.14e+00 0.00e+00 8.24e-01
W-187 3.40e+01 2.36e+01 0.00e+00 0.00e+00
NP-239 4.18e-01 3.74e-02 0.00e+00 7.45e-02
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0.00e+00

1.08e+03

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.72e+00
1.13e+02
1.81le+01
1.19e+02
8.09e+00
2.66e+02
2.49%9e+00
5.79%e+02
1.86e+00
1.90e+02
3.62e+02
1.99%e+02
7.00e+02
4.51le+01
2.0le+02
2.38e+01
9.93e401
2.67e+03
1.90e+03
1.63e+03
l.43e+01
9.5%e-01
3.31e+02
5.04e-01
3.41e-01
8.05e-02
3.64e~-03
2.13e-01
4.2le-02
6.28e+00
1.52e-01
5.1%e-04
1.31le-01
8.16e+00
2.11le-02
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2.26e-01
6.26e+03
4.07e+02
1.56e+05
3.20e+02
1.34e+04
3.51e+03
2.6le+02
8.14e+03
1.8le+03
4.81e+03
4.50e+02
4.17e+4+02
8.50e+02
4.64e+04
1.42e+01

‘5.82e+01

4.11e-04
0.00e+00
1.99%e+04
4.00e-09
1.12e-11
3.55e+03
1.57e+04

1.94e+03

3.06e+03
6.10e+03
4.64e403
1.60e-02
8.86e+02
5.09e+03
2.44e+02
8.30e+02
1.51e+06
2.39e+02
1.48e+01
3.95e-14
5.17e+02
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0.00e+00
0.00e+00
0.00e+00
0.00e400
0.00e+400
0.00e+00
0.00e400
0..00e+00
0.00e+00
0.00e+400
0.00e+00
0.00e400
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+400
0.00e+00
0.00e+00"
0.00e+400
0.00e+400
0.00e+00
0.00e+400
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

2.26e-01
€.26e+03
4.07e+02
5.36e404
1.27e+00
8.35e+02
1.95e+01
1.06e+02
S.36e+02
2.00e+02
5.65e+02
1.04e+03
7.49e+00
4.68e+00
3.33e+04
6.56e+00
4.04e+01 .
5.24e401
2.15e+00
4.71e+04
1.54e402

'1.35e402

€.35e+02
1.34e+05
1.64e+401
6.68e+00
l1.54e-02
2.26e-01
2.1le-04
1.48e-03
4.43e-03
5.21e-02
1.22e-03
1.34e+02
1.96e+01
3.19e-01
1.29e-01
1.81e+00

FOR THE FISH PATHWAY
{Ref. 3.15)
Release Type: Liquid
Units: ( (mrem/hr) / (pCi/ml))
Age Group: ADULT ]
Pathway: Fresh Water Fish - Sport (FFSP)

Nuclide Bone Liver Thyroid Kidney Lung

H-3 0.00e+00 2.26e-01 2.26e-01 2.26e~-01 2.26e-01
C-14 3.13e+04 6.26e+03 6.26e+03 6.26e+03 6.26€+03
NA-24 4.07e+02 4.07e+02 4.07e+02 4.07e+02 4.07e+02
P-32 2.15e+05 8.62e+04 0.00e+00 0.00e+00 0.00e+00
CR-51 0.00e+00 0.00e+00 7.61le-01 2.81le-01 1.69e+00
MN-54 0.00e+00.4.38e+03 0.00e+00 1.30e+03 0.00e+00
MN-56 0.00e+00 1.10e+02 0.00e+00 1.40e+02 0.00e+00
FE-55 6.58e+02 4.55e+402 0.00e+00 0.00e+00 2.54e+02
FE~-59 1.04€e+03 2.44e+03 0.00e+00 0.00e+00 6.82e+02
CO-58 0.00e+00 8.92e+01 0.00e+00 0.00e+00 0.00e+00
CO-60 - 0.00e+00 2.56e+02 0.00e+00 0.00e+00 0.00e+00
NI-63 3.1le+04 2.16e+03 0.00e+00 0.00e+00 0.00e+00
NI-65 1.26e+02 1.64e+01 0.00e+00 0.00e+00 0.00e+00
CU-64 0.00e+00 9.97€+00 0.00e+00 2.51le+01 0.00e+00
ZN~-65 2.32e+04 7.37e+404 0.00e+400 4.93e+04 0.00e+00
ZN-69 4.93e+01 5.43e+01 0.00e+00 6.13e+01 0.00e+00
BR-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RB-86 0.00e+00 1.0l1e+05 0.00e+00 0.00e+00 0.00e+00
RB-88 0.00e+00 2.90e+02 0.00e+00 0.00e+00 0.00e+00
RB-89 0.00e+00 1.92e+02 0.00e+00 0.00e+00 0.00e+00
SR-89 2.21e+04 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR-90 5.44e+05 0.00e+00 0.00e+00 0.00e+00 0.00efoo
SR-91 4.07e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR-92 1.54e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-90 5.76e~01 0.00e+00 0.00e+00 0.00e+00 0.00e+00
¥Y-91 8.44e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-91M S.44e-03 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-92 5.06e~-02 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-93 1.60e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00
ZR-95 2.40e-01 7.70e-02 0.00e+00 1.21e-01 0.00e+00
ZR-97 1.33e-02 2.68e-03 0.00e+00 4.04e~-03 0.00e+00
NB-95 4.47e+02 2.48e402 0.00e+00 2.4€6e+02 0.00e+00
MO-99 0.00e+00 1.03e+02 0.00e+00 2.34e+02 0.00e+00
TC-99M §.87e-03 2.51e-02 0.00e+00 3.81le-01 1.23e-02
TC-101 9.12e-03 1.31le-02 0.00e+00 2.37e-01 6.72e-03
RU~-103 4.43e+00 0.00e+00 0.00e+400 1.69e+01 0.00e+00

in accordance with information supplied in Reference 3.17. The teen and child bone dose
ingestion dose factors were derived by the ratio of the adult bone ingestion dose factors in Reg.
Guide 1.109 and “The Importance of P-32 in Nuclear Reactor Liquid Effluents,” Branagan,
Nichols, C.R., and Willis, C. A., USNRC, 6/82 (Ref 3.17). :
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GI-L1li

2.26e+402
4.26e+03
3.33e+02

-1.02e+04

8.31e+03
2.17e404
2.27e+01
5.55e+01
2.67e+00
8.04e+04
7.38e4+04
6.8%e+01

‘5.64e+01

3.66e+00
7.97e+01
9.0l1le-03
4.70e+01
1.24e+04

1.40e+04

1.0le+04
2.23e-03
1.65e+00
4.00e+02
2.13e-10
2.87e-19
5.54e+03
2.54e+01
5.7%9e+01
1.09e+02
3.95e+02
2.41e+03
2.59e-10
2.05e+03
8.10e4-04
5.75e+02
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Skin

0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e400
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

l1.46e-01
8.33e+00
4.84e-01
3.44e+02
2.28e+01
7.90e+02
7.33e+00
1.74e+03
5.96e+00
6.75e+02
1.47e+03
3.16e+01
1.22e+02
6.82e+00
2.70e+01
3.70e+00
1.54e+01
5.79e+05
8.86e+04
3.42e+05
2.59%e+02
2.72e-02
1.27e401
1.52e-02
1.28e-02
1.99e-~-02
8.68e-04
1.72e-03
3.23e-04
6.27e~-02
2.73e-02
9.16e-05
2.60e-02
8.65e+01
1.54e-03

DOSE COMMITMENT FACTORS
FOR THE FISH PATHWAY
(Ref. 3.15)
Release Type: Liquid
Dose Factor: ((mrem/hr)} / (uCi/ml))
* Age Group: ADULT .

Pathway: Fresh Water Fish - Sport (FFSP)
Nuclide Bone Liver Thyroid Kidney ' Lung
RU-105 3.69e-01 0.00e+00 0.00e+00 4.76e+00 0.00e+00
RU-106 €.58e+01 0.00e+00 0.00e+00 1.27e+02 0.00e+00
AG-110M 8.81e-01 8.15e-01 0.00e+00 1.60e+00 0.00e+00
TE-125M 2.57e+03 9.30e+02 7.72e+02 1.04e+04 0.00e+00
TE-127 1.05e+02 3.78e+01 7.80e+01 4.29%9e+02 0.00e+00
TE-127M 6.48e+403 2.32e+03 1.66e+03 2.63e+04 0.00e+00
TE-129 3.01e+01 1.13e+01 2.31e+01 1.26e+02 0.00e+00
TE-1295M 1.10e+04 4.1le+03 3.78e+03 4.60e+04 0.00e+00
TE-131 1.89e+401 7.88e+00 1.55e+01 8.26e+01 0.00e+00
TE-131M 1.66e+03 8.10e+02 1.28e+03 8.21e+03 0.00e+00
TE-132 2.41e+03 1.56e+03 1.72e+03 1.50e+04 0.00e+00
I-130 2.71e+01 8.01e+01 6.7%e+03 1.25e+02 0.00e+00
I-131 1.49e+02 2.14e+02 7.00e+04 2.66e+02 0.00e+00
I-132 7.29e+00 1.95e+01 6.82e+02 3.11e+01 0.00e+400
I-133 5.10e+01 8.87e+01 1.30e+04 1.55e+02 0.00e+00
I-134 3.8le+00 1.03e+01 1.79%e+02 1.64e+01 0.00e+00
I-135 1.59e+01 4.17e+01 2.75e+03 6.68e+01 0.00e+00
CS-134 2.98e+05 7.09e+05 0.00e+00 2.29e+05 7.61le+04:
CS-136 3.12e+04 1.23e+05 0.00e+00 €.85e+04 5.38e+03
CS-137 3.82e+05 5.22e+05 0.00e+00 1.77e+05 5.8%e+04
CsS-138 2.64e+402 5.22e+02 0.00e+00 3.84e+02 3.79%e+01
BA-139 9.29e-01 6.62e-04 0.00e+00 6.1%9e-04 3.75e-04
BA-140 1.94e+02 2.44e-01 0.00e+00 8.31e+00 1.40e-01
BA-141 4.51e-01 3.41le~-04 0.00e+00 3.17e-04 1.93e-04
Ba-142 2.04e~-01 2.10e~04 0.00e+00 1.77e-04 1.15e-04
LA-140 1.50e-01 7.54e-02 0.00e+00 0.00e+00 0.00e+00
LA-142 7.66e-03 3.48e-03 0.00e+00 0.00e+00 0.00e+00
CE~-141 2.24e-02 1.52e-02 0.00e+00 7.04e-03 0.00e+00
CE-143 3.95e-03 2.92e+00 0.00e+00 1.29e-03_0.00e+00
CE-144 1.17e+00 4.88e-01 0.00e+00 2.950e-01 0.00e+00
PR-143 5.51e-01 2.21e-01 0.00e+00 1.27e-01 0.00e+00
PR-144 1.80e~03 7.48e-04 0.00e+00 4.22e-04 0.00e+00
ND-147 3.76e-01 4.35e-01 0.00e+00 2.54e-01 0.00e+00
W-187 2.96e+02 2.47e+02 0.00e+00 0.00e+00 0.00e+00
Np-239 2.85e-02 2.80e~-03 0.00e+00 B.74e-03 0.00e+00
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DOSE COMMITMENT FACTORS
FOR THE FISH PATHWAY
{Ref. 3.15)
Release Type: DLiquid
) Units: ( (mrem/hr) / (pCi/ml))
Age Group: TEEN ]
Pathway: Fresh Water Fish - Sport (FFSP)
Nuclide Bone Liver Thyroid Xidney Lung GI-Lli Skin TB
H-3 0.00e+00 1.74e-01 1.74e-01 1.74e-01 1.74e-01 1.74e-01 0.00e+00 1.74e-01
C-14 3.41e+04 6.8le+03 6.81le+03 6.8le+03 6.8le+02 6.81e+03 0.00e+00 6.81e+03
NA-24 -4.20e+02 4.20e+02 4.20e+02 4.20e+02 4.20e+02 4.20e+02 0.00e+00 4.20e+02
P-32 2.35e+05 9.36e404 0.00e+00 0.00e+00 0.00e+00 1.27e+05 0.00e+00 5.8B6e+04
CR-~-51 0.00e+00 0.00e+00 7.30e-01 2.88e-01 1.88e+00 2.21e+02 0.00e+00 1.31e+00
MN-54 0.00e+00 4.30e+03 0.00e+00 1.28e+03 0.00e+00 8.83e+03 0.00e+00 8.54e+02
MN-56 0.00e+00 1.15e+02 0.00e+00 1.46e+02 0.00e+00 7.59e+03 0.00e+00 2.05e+01
FE-55 6.89e+02 4.89%e+02 0.00e+00 0.00e+00 3.10e+02 2.12e+02 0.00e+00 1.l1l4e+02
FE-59 1.07e+03 2.50e+03 0.00e+00 0.00e+00 7.88e+02 5.91e+03 0.00e+00 9.65e+02
CO-58 0.00e+00 8.86e+01 0.00e+00 0.00e+00 0.00e+00 1.22e+03 0.00e+00 2.04e+02
CO-60 0.00e+00 2.56e+02 0.00e+00 0.00e+00 0.00e4+00 3.34e+03 0.00e+00 5.77e+02
NI-63 3.23e+04 2.28e+03 0.00e+00 0.00e+00 0.00e+00 3.63e+02 0.00e+00 1.08e+03
NI-65 1.37e+02 1.75e+01 0.00e+00 0.00e+00 0.00e+00 9.47e402 0.00e+00 7.95e+00
CU-64 0.00e+00 1.05e+01 0.00e+00 2.65e+01l 0.00e+00 8.14e+02 0.00e+00 4.93e+00
ZN-65 2.10e+04 7.30e+04 0.00e+00 4.67e+04 0.00e+00 3.09e+04 0.00e+00 3.40e+04
ZN-69 5.36e+01 1.02e+02 0.00e+00 6.68e+01 0.00e+00 1.88e+4+02 0.00e+00 7.15e+00
BR-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0:00e+00 0.00e+00 4.40e+01
BR-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.53e+01
BR-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.34e+00
RB-86 0.00e+00 1.05e+05 0.00e+00 0.00e+00 0.00e+00 1l.61le+04 0.00e+00 5.1le+04
RE-88 0.00e+00 3.11e+02 0.00e+00 0.00e+00 0.00e+00 2.66e-05 0.00e+00 1.66e+02
RB-89 0.00e+00 2.01e+02 0.00e+00 0.00e+00 0.00e+00 3.08e-07 0.00e+00 1.42e+02
SR-89 2.41e+04 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.87e+03 0.00e+00 €.85e+02
SR-90 4.54e+05 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.27€+04 0.00e+00 1.22e+05
SR-91 4.42e+02 0.00e+00 0.00e+00 0.00e+400 0.00e+00 2.00e+03 0.00e+00 1.76e+01
SR-52 1.67e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.25€+403 0.00e+00 7.11e+00
Y-90 €.25e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.15e+03 0.00e+00 1.68e-02
Y-91 9.17e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.76e+03 0.00e+00 2.46e-01
Y~-91M 5.88e-03 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.78e-01 0.00e+00 2.25e-04
Y~92 5.52e-02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.51e+03 0.00e+00 1.60e-03
Y-93 1.75e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.34e+03 0.00e+00 4.79e-03
ZR-95 2.48e-01 7.82e-02 0.00e+00 1.15e-01 0.00e+00 1.8le+02 0.00e+00 5.38Be-02
ZR-97 1.43e-02 2.82e-03 0.00e+00 4.28e-03 0.00e+00 7.64e+02 0.00e+00 1.30e-03
NB-955 4.50e+02 2.50e+02 0.00e+00 2.42e+02 0.00e+00 1.07e+06 0.00e+00 1.37e+02
MO-99 0.00e+00 1.10e+02 0.00e+00 2.52e+02 0.00e+00 1.97e+02 0.00e+00 2.10e+401
TC-95M 9.08e-03 2.53e-02 0.00e+00 3.78e-01 1.41e-02 1.66e+01 0.00e+00 3.28e-01
TC-101 9.85e-03 1.40e~02 0.00e+00 2.53e-01 8.54e-03 2.3%e-09 0.00e+00 1.38e~01
RU-103 ° 4.65e+00 0.00e+00 0.00e+00 1.64e+01 0.00e+00 3.89e+02 0.00e+00 1.99e+00

"’Ingestxon dose factor (for bone) used in calculation of Dose Commitment Factor for P-32 derived
in accordance with information supplied in Reference 3.17. The teen and child bone dose
ingestion dose factors were derived by the ratio of the adult bone ingestion dose factors in Reg.
Guide 1.109 and “The Importance of P-32 in Nuclear Reactor Liquid Effluents,” Branagan, E. F.,
Nichols, C.R., and Willis, C. A., USNRC, 6/82 (Ref 3.17).
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3.21e+02

3.43e+03

2.29e+02

8.24e+03

8.90e+03

1.76e404

1.7%e+02
4.47e+04

1.67e+00
6.85e+04

5.11e+04

6.27e+01
4.43e+01
8.70e+00
7.06e+01
1.40e-01
4.76e+01
8.94e+03
9.92e+03
7.73e+03
2.47e-01
S.05e+00
3.20e+02
1.04e-06
€.70e~-13
4.48e+03
1.10e+402
4.63e+01
S5.38e+01
3.1%e+02
1.97e+403
2.16e-06
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0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e400
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1.54e-01
9.01e+00
4.,95e~-01
3.74e402
2.48e+01
8.39e+02
7.95e+00
l1.88e+03
€.36e+00
7.12e+402
1.52e403
3.26e+01
1.20e+02
7.17e+00
2.85e+01
3.80e+00
1.5%9e+01
3.33e+05
8.28e+04
1.89e+05
2.72e+02
2.95e-02
1.34e+01
1.63e-02
! 1-343-02
2.07e-02
95.03e-04
l1.86e-03
"3.48e-04
6.82e-02
2.97e-02
9.94e-05

1.68e+03 0.00e+00 2.75e-02-

7.05e+04
4.87e+02

0.00e+00
0.00e+00

9.13e+01
1.68e-03

DOSE COMMITMENT FACTORS
FOR THE FISH PATHWAY
| -(Ref. 3.15)
Release Type: Liquid
Units: ((mrem/hr) / (pCi/ml))
Age Group: TEEN
Pathway: Fresh Water Fish - Sport (FFSP)
Nuclide Bone Liver Thyroid KXidney  Lung
RU-105 3.98e-01 0.00e+00 0.00e+00 5.02e+00 0.00e+00
RU-106 7.15e+01 0.00e+00 0.00e+00 1.38e+02 0.00e+00
AG-110M 8.60e-01 8.14e-01 0.00e+00 1.55e+00 0.00e+00
TE-125M 2.79e+03 1.0le+03 7.81e+02 0.00e+00 0.00e+00
TE-127 1.15e+02 4.09e+01 7.95e+01 4.67e+02 0.00e4+00
TE-127M 7.06e+03 2.50e+03 1.68e+03 2.86e+04 0.00e+00
TE-129 3.27e+01 1.22e+01 2.33e+01 1.37e+02 0.00e+00
) TE-12SM 1.19e+04 4.41e+03 3.84e+03 4.98e+04 0.00e+00
TE-131 2.04e+01 8.39e+400 1.57e+01 8.90e+01 0.00e+00
TE-131M 1.78e+03 8.54e+02 1.28e+03 8.90e+03 0.00e+00
TE-132 2.55e+03 1.61e+03 1.70e+03 1.55e+04 0.00e+00
I-130 2.82e+01 8.15e+01 6.65e+03 1.26e+02 0.00e+00’
I-131 1.60e402 2.24e+02 6.54e+04 3.86e+02 0.00e+00
I-132 7.63e400 2.00e+01 €.73e+02 3.15e+01 0.00e+00
(::/ I-133 5.50e+01 9.33e+01 1.30e+04 1l.64e+02 0.00e+00
I-134 3.99e+00 1.06e+01 1.76e+02 1.67e+01 0.00e+00
I-135 1.67e+01 4.30e+01 2.76e+03 6.79e+01 0.00e+00
CS-134 3.05e+05 7.19e+05 0.00e+00 2.28e+405 8.72e+04
Cs-136 3.13e404 1.23e+05 0.00e+00 6.71e+04 1.06e+04
CSs~-137 4.09e+05 5.44e+05 0.00e+00 1.85e+05 7.19e+04
CS-138 2.83e402 5.44e+02 0.00e+00 4.01le+02 4.67e+01
BA-139 1.01e+00 7.14e-04 0.00e+00 6.73e-04 4.52e-04
BA-140 2.07e+02 2.54e-01 0.00e+00 8.61le-02 1.71le-01
BA-141 4.90e-01 3.66e-04 0.00e+00 3.39e-04 2.50e-04-
BA-142 2.18e-01 2.18e-04 0.00e+00 1.85e-04 1.45e-04
LA-140 1.59e-01 7.80e-02 0.00e+00 0.00e+00 0.00e+00
LA-142 8.16e-03 3.63e~-03 0.00e+00 0.00e+00 0.00e+00
CE-141 2.43e-02 1.62e-02 0.00e+00 7.62e-03 0.00e+00
CE-143 4.29e-03 3.12e+00 0.00e+00 1.40e~03 '0.00e+00
CE-144 1.27e+00 5.25e-01 0.00e+00 3.14e-01 0.00e+00
PR-143 5.97e-01 2.38e-01 0.00e+00 1.39e-01 0.00e+00
PR-144 1.96e-03 8.03e~04 0.00e+00 4.61e-04 0.00e+00
ND-147 4.28e-01 4.65e-01 0.00e+400 2.73e~-01 0.00e+00
w-187 3.20e+02 2.60e+02 0.00e+00 0.00e+00 0.00e+00
NP-239 3.21e-02 3.03e-03 0.00e+00 9.50e-03 0.00e+00

S
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1.44e-01
8.76e+03
4 .56e+02
5.38e+04
7.43e+01
2.83e+03
1.52e+04
8.8%e+01
2.19%e+03
4.13e+02
1.15e+03
‘1.53e+02
2.0le+03
4.52e+02
1.01le+04
6.28e+03
. 0.00e+00
0.00e+00
0.00e+00
6.78e+03
1.47e+01
1.60e+00
1.21e+03
5.40e+03
1.25e+03
4.04e+403
2.30e+03
1.58e+03
1.47e+01
2.05e+03
3.34e403
€.90e+01
3.97e402
3.82e405
8.65e+01
1.22e401
4.20e-02
1.49e+02
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0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e400
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
‘0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

1l.44e-01
8.76e+03
4.56e+02
7.50e+04
1.40e+00
8.97e+02
2.37e+01
1.49e+02
1.05e+03
2.17e+02
6.14e+02
1.44e+03
9.60e+00
5.82e+00
3.57e+04
9.20e+00
5.65e+01
6.54e+01
3.0le+00
6.48e+04
2.08e+02
1.64e402
8.950e+02
1.02e+05 -
2.14e+401
8.54e+00

2.16e~02 -

3.17e-01
2.73e~04
2.03e-03
6.16e~-03
5.89e-02
1.55e-03
1.48e+402
2.59e+01
3.54e-01
1.68e~01
2.21e+00

DOSE COMMITMENT FACTORS
FOR THE FISH PATHWAY
(Ref. 3.15)
Release Type: Liquid
Units: ({(mrem/hr)/ (pCi/ml))
'Age Group: CHILD .
Pathway: Fresh Water Fish - Sport (FFSP)
Nuclide Bone Liver Thyroid Kidney ' Lung
B-3 0.00e+00 1.44e-01 1.44e-01 1.44e-01 1l.44e-01
- C-14 4.38e+04 8.76e+03 8.76e+03 8.76e+03 8.76e+03
NA-24 4.56e+02 4.56e+02 4.56e+02 4.56e+02 4.56e+402
p-32 3.02e+05 9.11e404 0.00e+00 0.00e+00 0.00e+00
CR-51 0.00e+00 0.00e+00 7.77e-01 2.12e-01 1.42e+00
MN-54 0.00e+00 3.37€+03 0.00e+00 9.44e+02 0.00e+00
MN-56 0.00e+00 1.05e+02 0.00e+00 1.27e+4+02 0.00e+00
FE-55 9.05e+02 4.80e+02 0.00e+00 0.00e+00 2.71le+02
FE-58 1.30e+03 2.10e+03 0.00e+00 0.00e+00 €.09e+02
CoO-58 0.00e+00 7.08e+0) 0.00e+00 0.00e+00 0.00e+00
CO-60 0.00e+00 2.08e+02 0.00e+00 0.00e+00 0.00e+00
NI-€3 4.23e+04 2.27€+03 0.00e+00 0.00e+00 0.00e+00
NI-~-€5 1.75e+02 1.64e+01 0.00e+00 0.00e+00 0.00e+00
CU-64 0.00e+00 S.64e4+00 0.00e+00 2.33e+01 0.00e+00
ZN-65 2.16e+04 5.74e+04 0.00e+00 3.62e+04 0.00e+00
ZN-69 6.89e+01 5.96e+01 0.00e+00 6.04e+01 0.00e+00
BR-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR~-84 0.00e+00 0.00e+00 0:00e+00 0.00e+00 0.00e+00
BR~85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RB~-86 0.00e+00 1.05e+05 0.00e+00 0.00e+00 0.00e4+00
RB-88 0.00e+00 2.99e+02 0.00e+00 0.00e+00 0.00e+00
RB-89 0.00e+00 1.84e+02 0.00e+00 0.00e+00 0.00e+00
SR-89 3.11e+04 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR-90 4.01e+05 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR-91 5.66e+02 0.00e+00°-0.00e+00 0.00e+00 0.00e+00
SR-92 2.13e+402 0.00e+00 0.00e+00 0.00e+00- 0.00e+00
Y~-80 8.08e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-91 1.18e+01 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-91M 7.51e-03 0.00e+00 0.00e+00 0.00e+00 -0.00e+00
Y-92 7.08e-02 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-93 2.24e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00
ZR-95 3.01le-01 €.62e-02 0.00e+00 9.47e-02 0.00e+00
ZR-57 1.81le-02 2.62e-03 0.00e+00 3.76€-03 0.00e+00
NB-95 5.31e+02 2.07e+02 0.00e+00 1.94e+02 0.00e+00
MO-99 0.00e+00 1.05e402 0.00e+00 2.23e+02 0.00e+00
TC-99M 1.09e~-02 2.14e-02 0.00e+00 3.10e-01 1.08e-02
TC-101 . 1.26e-02 1.32e-02 0.00e4+00 2.25e-01 6.95e-03
RU-103 §.75e+00 0.00e+00 0.00e+00 1.45e+01 0.00e+00

Mingestion dose factor (for bone) used in calculation of Dose Commitment Factor for P-32 derived
in accordance with information supplied in Reference 3.17. The teen and child bone dose
ingestion dose factors were derived by the ratio of the adult bone jngestion dose factors in Reg.
Guide 1.109 and “The Importance of P-32 in Nuclear Reactor Liquid Effluents,” Branagan, E. F.,
Nichols, C.R., and Willis, C. A., USNRC, 6/82 (Ref 3.17).
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~ DOSE COMMITMENT FACTORS
FOR THE FISH PATHWAY
(Ref. 3.15)
Release Type: Liquid
Units: ( (mrem/hrx) / (pCi/ml))
Age Group: CHILD ,
Pathway: Fresh Water Fish - Sport (FFSP)
Nuclide Bone Liver Thyroid Xidney Lung GI-Lli Skin TB
RU-105 5.07e-01 0.00e+00 0.00e+00 4.46e+00 0.00e+00 3.31e+02 0.00e+00 1.84e-01
RU-106 5.20e+01 0.00e+00 0.00e+00 1.24€+02 0.00e+00 1.43e+03 0.00e+00 1.15e+01
AG-110M 8.75e-01 €6.59e-01 0.00e+00 1.23e+00 0.00e+00 7.83e+01 0.00e+00 5.26e-01
TE-125M 3.59e+03 9.72e+02 1.01e+03 0.00e+00 0.00e+00 3.46e+03 0.00e+00 4.78e+02
TE-127 1.48e+02 4.00e+01 1.03e+02 4.22e+02 0.00e+00 5.75e+03 0.00e+00 3.18e+01
TE-127M 95.09e+03 2.45e+403 2.17e+03 2.59e+04 0.00e+00 7.36e+03 0.00e+00 1.08e+03
TE-1289 4.22e+01 1.18e+01 3.0le+01 1.23e+02 0.00e+00 2.62e+03 0.00e+00 1.00e+01
TE-129M 1.53e+04 4.28e+03 4.94e+03 4.50e+04 0.00e+00 1.87e+04 0.00e4+00 2.38e+03
TE-131 2.61e+01 7.96e+00 2.00e+01 7.90e+01 0.00e+00 1.37e+02 0.00e+00 7.77e+00
TE-131M 2.27e+03 7.83e+02 1.61le+03 7.58e+03 0.00e+00 3.18e+04 0.00e+00 8.34e+02
TE-132 3.18e+03 1.41le+03 2.05e+403 1.31e+04 0.00e+00 1.42e+04 0.00e2+00 1.70e+03
I-130 3.45e+01 6.56e+01 7.67e+03 1.04e+402 0.00e+00 3.26e+01 0.00e+00 3.59e+01
I-131 2.03e+02 2.04€+02 6.75e+04 3.35e+02 0.00e+00 1.82e+01 0.00e+00 1.16e+02
I-132 9.44e+00 1.73e+01 8.05e+02 2.65e+01 0.00e+00 2.04e+0) 0.00e+00 7.58e+00
‘::/; I-133 6.99e+01 B.64e+01 1.60e+04 1.44e+02 0.00e+00 3.48e+01 0.00e+00 3.27e+01
I-134 4.94e+00 5.18e+00 2.1le+02 1.40e+01 0.00e+00 6.09e+00 0.00e+00 4.22e+00
I-135 2.06e+01 3.72e+01°3.29e+03 5.70e+01 0.00e+00.2.83e+01 0.00e+00 1.76e+01
CS-134 3.68e+05 6.04e+05 0.00e+00 1.87e+05 €.72e+04 3.26e+03° 0.00e+00 1.27e+05
CcsS-~136 3.70e+04 1.02e+05 0.00e+00 5.41e+04 8.07e+03 3.57e+03 0.00e+00 6.58e+04
CS-137 5.14e+05 4.92e+05 0.00e+00 1.60e+05 5.77e+04 3.08e+03 0.00e+00 7.27e+04
Cs-138 3.59e+02 4.99e+02 0.00e+00 3.5le+02 3.78e+01 2.30e+02 0.00e+00 3.16e+02
BA-139 1.30e+00 6.95e-04 0.00e+00 €6.07e-04 4.09e-04 7.52e+01 0.00e+00 3.78e-02
BA~140 2.61e+02 2.29e-01 0.00e+00 7.46e-02"1.37e-01 1.32e+02 0.00e+00 1.53e+01
BA-~141 6.29e-01 3.52e-04 0.00e+00 3.05e-04 2.07e-03 3.5%e-01 0.00e+00 2.05e-02
BA-142 2.75e-01 1.98e-04 0.00e+00 1.60e-04 1.16e-04 3.59e-03 0.00e+00 1.54e-02
LA-140 1.99e-01 6.94e-02 0.00e+00 0.00e+00 0.00e+00 1.54e+03 0.00e+00 2.34e-02
LA-142 1.03e-02 3.28e-03 0.00e+00 0.00e+00 0.00e+00 6.51e+02 0.00e400 1.03e-03
CE-141 3.12e-02 1.56e-02 0.00e+00 6.83e-03 0.00e+00 1.94e+01 0.00e+00 2.31e-03
CE-143 5.50e-03 2.98e+00 0.00e+00 1.25e~03 0.00e+00 4.37e+01 0.00e+00 4.32e-04
CE-144 1.64e+00 5.13e-01 0.00e+00 2.84e-01 0.00e+00 1.34e+02 0.00e+00 8.73e-02
PR-143 7.73e-01 2.32e-01 0.00e+00 1.26e-01 0.00e+00 8.34e+02 0.00e+00 3.83e-02
PR-144 .2.54e-03 7.85e-04 0.00e+00 4.15e-04 0.00e+00 1.65e+00 0.00e+00 1.28e-04
ND-147 5.49e-01 4.44e-01 0.00e+00 2.44e-01 0.00e+00 7.04e+02 0.00e+00 3.44e-02
w-187 4.05e+02 2.40e+02 0.00e+00 0.00e+00 0.00e+00 3.37e+04 0.00e+00 1.08e+02
NP-239 4.13e-02 2.97e-03 0.00e+00 8.57e-03 0.00e+00 2.1%e+02 0.00e+00 2.08e-03
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DOSE COMMITMENT FACTORS
FOR THE FISH PATHWAY
| {Ref. 3.15)
Release Type: Liquid - :
Units: ((mrem/hr) / (pCi/ml))
Age Group: INFANT .
Pathway: Fresh Water Fish - Sport (FFSP)
Nuclide Bone Liver Thyreid Xidney Lung
H-3 0.00e+00 0.00e+00 0.00e+00 0.00e+00°0.00e+00
C-14 ‘0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
NA~-24 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
P-32 - 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CR~51 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
MN~54 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
MN-56 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
FE-55 0.00e+00 0.00e+00 0.00e+00 0.00€+00 0.00e+00
FE-59 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CO-~58 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CoO~-60 0.00e+00 0.00e+00 0.00e+00 0.00e+00-0.00e+00
NI-63 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
NI-65 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CU-64 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
(/‘ ZN-65 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
ZN-6% 0.00e+00 0.00e+00 -0.00e+00 0.00e+00 0.00e+00
BR-~83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR~-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR~B5 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RB-86 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RB-88 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RB-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR~-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR~20D 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR~91 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR~-92 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-90 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-91 0.00e+00 0.00e+00 0.00e+00 0.00e+00.0.00e+00
Y-SIM 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-52 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-93 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
ZR~-95 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
ZR=-97 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
NB-95 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
MO-~-99 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TC-95M 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TC-101 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RU~103 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
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DOSE COMMITMENT FACTORS
FOR THE FISH PATHWAY
(Ref. 3.15)
Release Type: Liquid
Units: ( (mrem/hr) / (uCi/ml))
Age Group: INFANT . .
Pathway: Fresh Water Fish -~ Sport (FFSP)
Nuclide Bone Liver Thyroid Kidney Lung
+ RU-~-105 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RU-106 .0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
AG-110M 0.00e+00 0.00e+00 0.00e+00.0.00e+00 0.00e+00
TE~-125M 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE~127 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE-127M 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE-129 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE-125M 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE-131 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE-131M 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE-132 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-130 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00°
I-131- 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-132 "0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-133 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-135 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CS-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CS-136 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CS-137 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CcsS-138 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BA-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BA-140 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BA-141 0.00e+00 0.00e+00 _ 0.00e+00 0.00e+00 0.00e+00
BA-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
LA-140 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
LA-142 0.00€+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CE-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CE-143 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CE-144 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
PR-143 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
PR-144 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
ND-147 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
W-187 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
NP-239 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
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0.00e+00
0.00e+00
4.27e-01
0.00e+00
1.67e~-01
4.96e+01
3.23e-02
0.00e+00
9.73e+00
1.35e+01
7.67e+02
0.00e+00
1.06e-02
2.17e-02
2.67e+01
0.00e+00
1.75e-04.
7.27e-03
0.00e+00
3.21e-01
1.1%e-03
4.40e-03
7.73e-04
0.00e+00
7.67e-02
2.78e-02
1.61e-04
3.84e-02

'3.59%e-03

6.45e-03
6.56e~03
8.73e+00
1.06e~01
4.8%e+00
l1.43e-01
6.5%e-~03
7.27e~04

FOR THE SHORELINE PATHWAY
(Ref. 3.15)

Release Type: Liquid

Dose Factor: ((mrem/hr)/(pCi/ml))

Age Group: ADULT
Pathway: Shoreline Sediment (SHDp)

Nuclide Bone Liver Thyroid Kidney
H-3 0.00e+00 0.00e+00 0.00e+00 0.00e+00
C-14 0.00e+00 0.00e+00 0.00e+00 0.00e+00
NA-24 4.27e-01 4.27e-01 4.27e-01 4.27e-01
P-32 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CR-51 1.67e-01 1.67e~01 1.67e-01 1.67e-01.
MN-54 4.,96e+01 4.96e+01 4.96e+01 4.96e+01
MN-56 ' 3.23e-02 3.23e-02 3.23e-02 3.23e-02
FE-55 0.00e+00 0.00e+00 0.00e+00 0.00e+00
FE-E9 9.73e+00 9.73e+400 9.73e+00 9.73e+00
CO-58 1.35e+01 1.35e+01 1.35e+01 1.35e+01
C0-60 7.67e+02 7.67e+02 7.67e+02 7.67e4+02
NI-63 0.00e+00 0.00e+400 0.00e+00 0.00e+00
NI-65 1.06e~-02 1.06e-02 1.06e~-02 1.06e-02
CUu-64 2.17e-02 2.17e-02 2.17e-02 2.17e-02
ZN-65 2.67e+01 2.67e+01 2.67e+01 2.67e+01
ZN-69 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR-83 1.75e-04 1.75e-04 1.75e-04 1.75e-04
BR-~84 7.27e-03 7.27e-03 7.27e-03 7.27e-03
BR-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RB-86 3.21e-01 3.21e-01 3.21e-01 3.21le-01
RB-88 1.1%e-03 1.19%9e-03 1.19e-03 1.19e-03
RB-89 4.40e-03 4.40e-03 4.40e-03 4.40e-03
SR-89 7.73e-04 7.73e-04 7.73e-04 7.73e-04
SR~90 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR-~951 7.67e~-02' 7.67e-02 7.67e~-02 7.67e-02
SR-92 2.78e-02 2.78e-02 2.78e-02 2.78e-02
Y-950 1.61le-04 1.61e-04 1.6le-04 1.61le-04
Y-91 3.84e-02 3.84e-02 3.84e~-02 3.84e-02
Y-91M 3.59e-03 3.558e-03 3.55e-03 3.59e-03
¥-92 6.45e-03 6.45e-03 6.45e-03 6.45e-03
Y-93 6.56e-03 6.56e-03 6.56e-03 6.56e-03
ZR-95 . 8.73e+00 8.73e+00 8.73e+00 8.73e+00
ZR-97 1.06e-01 1.06e-01 1.06e-01 1.06e-01
NB-95 4.89e+00 4.8B9e+00 4.89e+00 4.89e+00
MO-99 1.43e-01 1.43e-01 1.43e~-01 1.43e-01
TC-95M 6.59e-03 6.59e-03 6£€.59e-03 6.5%e-03
TC-101 7.27e-04 7.27e-04 7.27e-04 7.27e-04
RU-103 3.87e+00 3.87e+00 3.87e+00 3.87e+00
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3.87e+00

0.00e+00
0.00e+00
4.27e-01
0.00e+00
1.67e-01
4.96e+01
3.23e-02
0.00e+00
9.73e+00
1.35e+01
7.67e4+02
'0.00e+00
1.06e-02
2.17e-02
2.67e+01
0.00e+00
1.75e-04
7.27e-03"
0.00e+00
3.21e-01
1.19e-03
4.40e-03
7.73e-04
0.00e+00
7.67e-02
2.78e-02
1.61le-04
3.84e~-02
3.59e-03
6.45e-03
6.56e-03
8.73e400
1.06e-01
4.89%e400
1.43e-01
6.5%-03
7.27e-04
3.87e+400

0.00e400
0.00e+00
4.96e~01
0.00e+400
1.97e-01
5.81le+01
3.81le-02
0.00e+00
1.15e+01
1.59e+01
9.07e+02
0.00e+00
1.23e-02
2.46e-02
3.07e+01
0.00e+00
2.53e-04
8.47e-03
0.00e+00
3.67e-01
1.35e-03
5.28e-03
$.00e-04
0.00e+00
5.00e-02
3.0%9e-02
1.90e-04
4.32e-02
4.15e-03
7.67e-03
8.00e-03
1.0le+01
1.23e-01
5.75e+00
1.65e-01
7.53e-03
8.07e-04
4.52e+00

0.00e+00
0.00e+00
4.27e-01
0.00e+00
1l.67e~01
4.56e+01
3.23e-02
0.00e+00
9.73e+00
1.35e+01
7.67e+02
0.00e+00
1.06e-02
2.17e-02
2.67e+01
0.00e+00
l.75e-04
7.27e-03
0.00e+00
3.21le-01
1.19e-03
4.40e-03
7.73e-04
0.00e+00
"7.67e-02
2.78e-02
1.6le-04
3.84e-02
3.5%e-03
6.45e-03
6.56e-03
8.73e+00
1.06e-01
4.8%9e+00
1.43e-01
&£.5%e-03
7.27e-04
3.87e+00
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2.28e-02
1.51e+01
1.23e+02
5.55e-02
1.07e-04
3.28e-03
9.40e-04
7.07e-01
1.05e-03
2.87e-01
1.51e-01
1.97e-01
€.16e-01
4.45e-02
8.80e-02
1.60e-02
9.07e~02-
2.45e+402
5.40e400
3.68e+02
1.2%e-~02
3.7%e~03
7.33e-01
1.4%e~-03
1.61e-03
6€.87e-01
2.72e-02
4.89%9e-01
‘8.27e-02
2.4%e+00
0.00e+00
6.57e-05
3.01le-01
8.40e-02

6.12e-02 6.12e-02'

DOSE COMMITMENT FACTORS
FOR THE SHORELINE PATHWAY
(Ref. 3.15)
Release Type: Liquid
Units: ((mrem/hr) / (uCi/ml))
Age Group: ADULT ,
Pathway: Shoreline Sediment (SHDp)

Nuclide Bone Liver Thyroid Kidney
RU-105 2.28e-02 2.28e-02 2.28e-02 2.28e-02
RU-106 1.51e+01 1.51e+01 1.51e+01 1l.51le+0D2
AG-110M 1.23e+02 1.23e+402 1.23e+02 1.23e+D2
TE-125M 5.55e-02 5.55e-02 5.55e-02 5.55e-02
TE-127 1.07e-04 1.07e-04 1.07e-04 1.07e~-04
TE-127M 3.28e-03 3.28e-03 3.28e-03 3.28e-03
TE-128 9.40e~-04 9.40e~-04 9.40e-04 9.40e-04
TE-129M 7.07e-01 7.07e-01 7.07e-01 7.07e-01
TE-131 1.05e-03 1.05e-03 1.05e-03 1.05e-03
TE-131M 2.8B7e-0l1 2.87e-01 2.87e-01 2.87e-01
TE-132 1.51e-01 1.51e-01 1.51le-01 1l.51le-01
I-130 1.97e~-01 1.97e-01 1.97e-01 1.97e-01
I-131 6.16e-01 6.16e-01 6.16e-01 6.16e-01
I-132 4.45e-02 4.45e-02 4.45e-02 4.45e-02
I-133 8.80e-02 8.80e-02 8.80e-02 8.80e-02
I-134 1.60e-02 1.60e-02 1.60e-02 1.60e~-02
I-135 9.07e-02 5.07e-02 9.07e-02 9.07e-02
CS-134 2.45e+402 2.45e+402 2.45e+02 2.45e+02
CS-136 5.40e+00 5.40e+00 5.40e+00 5.40e+00
Cs-137 3.68e+02 3.68e402 3.68e+02 3.68e+02
CS-138 1.29e-02 1.29e-02 1.29e-02 1.29e-02
BA-139 3.79e-03 3.7%9e-03 3.7%e-03 3.79e-03
BA-140 7.33e-01 7.33e-01 7.33e-01 7.33e-01
BA-141 1.49e-03 1.49e-03 1.49e-03 1.49%9e-03
BA-142 1.61le-03 1.61le-03 1.61le-03 1.61le-~-03
LA-140 6.87e-01 6.87e-01 €.87e-01 6.87e-01
LA-142 2.72e-02 2.72e-02 2.72e-02 2.72e~02
CE-141 4.89e-01 4.89e~0]1 4.85e-0) 4.8%e-01
CE-143 8.27e-02 8.27e-02 8.27e¢-02 8.27e~-02
CE-144 2.49e+00 2.4%9e+00 2.49e+00 2.49e+00
PR-143 0.00e+00 0.00e+00 0.00e+00 0.00e+00
PR-144 6.57e-05 6.57e~-05 6.57e-08 6.57e-05
ND-147 3.01e-01 3.0le-01 3.01le-01 3.01le-01
W-187 8.40e-02 8.40e-02 8.40e-02 8.40e-02
NP-238 6.12e-02 6.12e~-02 6.12e-02
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6.12e-02

2.28e-02
1.51e+01
1.23e+02
5.55e~-02
1.07e-04
3.28e-03
9.40e-04
7.07e-01
1.05e~-03
2.87e-01
1.51e-01

1.97e-01

€.16e-01
4.45e-02
8.80e-02
1:60e-02
S:07e~-02
2.45e+02
5.40e+00
3.68Be+02
1.2%e-02
3.79%e-03
7.33e-01
1.4%e-03
1.61e-03
€.87e-01
2.72e-02
4,8%e-01
B.27e-02
2.49e+400
0.00e4+00
6€.57e-05
3.0le-01
8.40e-02

2.58e-02
1.81e+01
1.43e+02
7.60e-02
1.17e-04
3.87e-03
Jl.1lle-03
8.27e-01
1.23e+00
3.3%e-01
1.78e-01
2.3%-01
7.47e-01
5.24e-02
1.07e-01
1.90e-02
1.05e-01
2.87e+02
6.12e+00
4.29%e+02
1.47e-02
4.26e-03
8.40e-01
1.70e-03
1.83e-03
7.80e-01
3.26e-02
5.51e-01
S.40e-02
2.88e+00
0.00e+00
7.53e-05
3.6le-01
9.80e-02
7.07e-02

2.28e-02
1.51le+01
1.23e+02
5.55e-02
1.07e-~-04
3.28e-03
9.40e-04
7.07e-01
1.05e-03
2.87e-01
1.51e-01
1.97e-01
€.16e-01
4.45e-02
8.80e-02
1.60e-02
'9.07e-02
2.45e+02
5.40e+00
3.68e+02
1.29e-02
3.7%9e-03
7.33e-01
1.4%e-03"
1.61le-~03

€.87e-01

2.72e-02
4.8%e-01
8.27e-02
2.49%e+00
0.00e+00
6.57e-05
3.0le-01
8.40e-02
6.12e-02



(/;

Attach

mentC

ODCM-QA-005
Revision 2
Page 29 of 48

Skin

- - o > n s W G S We W R GE S G S R R G R e GRS e G TR Y e SR A W TR AR OB S G T SR G R D G Sm R T e SR AR M S T e G G e A P D e e e T @ e T e e e e

0.00e+00
0.00e+00
2.39e+00
0.00e+00
5.33e-01
2.77e+402
1.80e-01
0.00e+400
5.45e+01
7.60e+01
4 .29e+03
0.00e+00
5.93e-02
1.21e-01
1.49e+02
0.00e+00
9.73e-04
4 .05e-02
-0.00e+00
1.79e+00
€6.61e-03
2.45e-02
4.33e-03
0.00e+00
4.2%e-01
1.55e-01
95.00e-04
2.15e-01
2.0le-02
3.61e-02
3.67e-02
4.89%e+01
5.81e-01
2.73e+401
8.00e-01
3.68e-02
4.07e-03

DOSE COMMITMENT FACTORS
FOR THE SHORELINE PATHWAY
(Ref. 3.15)
Release Type: Liquid
Units: ((mrem/hr) / (pCi/ml))
Age Group: TEEN .
Pathway: Shoreline Sediment (SHDp)

Nuclide Bone Liver Thyrcid Kidney
H-3 0.00e+00 0.00e+00 0.00€4+00 0.00e+00
c-14 . 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Na-24 2.39%e+00 2.39%9e+00 2.39e+00 2.39e+00
P-32 0.00e+00 0.00e+00 0.00€+00 0.00e+00
CR-51 9.33e-01 5.33e-01 9.33e-01 9.33e-01
MN-54 2.77e+02 2.77e4+02 2.77e+02 2.77e+02
MN-56 1.80e-01 1.80e-01 1.80e-01 1.80e-01
FE-55 0.00e+00 0.00e+00 0.00e+00 0.00e+00
FE-59 5.45e+01 5.45e+01 5.45e+01 5.45e+01
CO-58 7.60e+01 7.60e+01 7.60e+01 7.60e+01
CO-60 4.29e+403 4.29e+03 4.25e+03 4.259e+03
NI-63 0.00e+00 0.00e+00 0.00e+00 0.00e+00
NI-€5 5.93e-02 5.93e-02 5.93e-02 5.93e-02
CU-64 1.21e-01 1.21le-01 1.21le-01 1.21e-01
ZN-65 1.49e+02 1.49e+02 1.4%9e+02 1.49%9e+02
ZN-69 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR-83 9,73e-04 95.73e-04 9.73e-04 9.73e-04
BR-84 4.05e-02 4.05e-02 4.05e-02 4.05e~02
BR-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RB-86 1.79e¢+00 1.79e+00 1.79e+00 1.79e+00
RB-88 6.61le-03 6.61e-03 6.61e-03 6.61e-03
RB-89 2.45e-02 2.45e-02 2.45e-02 2.45e-02
SR-89 4.33e-03 4.33e-03 4.33e-03 4.33e-03
SR-90 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR-91 4.29e-01 4.29e-01 4.29e-01 4.2%e-01
SR-52 1.55e~-01 1.55e-01 1.55e-01 1.55e-01
Y-90 9.,00e-04 9.00e-04 5.00e-04,.9.00e-04
Y-91 2.15e-01 2.15e-01 2.15e-01 2.15e-01
Y-91M 2.01e-02 2.0le-02 2.0le-02 2.0le-02
Y-92 3.61e-02 3.6l1le-02 3.61le-02 3.61le-02
Y-93 3.67e-02 3.67e-02 3.67e-02 3.67e-02
ZR-95 4.8%e+01 4.85e+01 4.89%9e+01 4.8%e+01
ZR-97 5.91e-01 5.91e-01 5.91e-01 5.91e-01
NB-S5 2.73e+01 2.73e+401 2.73e+01 2.73e+01
MO-99 8.00e-01 8.00e-01 8.00e-01 B8.00e-01
TC-95M 3.68e-02 3.68e-02 3.68e-02 3.68e-02
TC-101 4.07e-03 4.07e-03 4.07e-03 4.07e-03
RU-103 2.17e+01 2.17e+01 2.17e+401 2.17e+0X

Page 3of 8

2.17e+01

0.00e+00
0.00e+00
2.3%e+00
0.00e+00
9.33e-01
2.77e402
1.80e-01
0.00e+00
5.45e4+01
7.60e401
4.29e+03
0.00e+00
5.93e-02
1.21e-01
1.49e+402
0.00e+00
9.73e-04

‘4.05e-02

0.00e+00.
1.79e+00
6.61le-03
2.45e-02
4.33e-03
0.00e+00
4.2%e-01
1.55e-01
$.00e-04
2.15e-01
2.01e~-02
3.6le-02
3.67e-02
4.89e+401
5.91e-01
2.73e401
8.00e-01
3.68e-02
4.07e-03
2.17e+401

0.00e+00
0.00e+00
2.77e+00
0.00e+00
1.20e+00
3.25e+02
2.13e-01
0.00e+00
€6.41e+0]
8.87e+01
5.05e+03
0.00e+00
€.87e-02
1.37e-01
1.72e+02
0.00e+00
1.41e-03
4.72e~-02
0.00e+00
2.05e+00
7.53e-03
2.95e-02
5.02e-03
0.00e+00
5.02e-01
1.73e-01"
1.06e-03
2.41e-01
2.32e-02
4.28e-02
5.0le-02
5.67e+01
6.87e-01
3.21le+01
9.27e-01
4.21le-02
4.52e-03
2.53e+01

0.00e+00
0.00e+00
2.39e+00
0.00e+00
9.33e-01
2.77e+02
1.80e~-01
0.00e+00
5.45e+01
7.60e+01
4.29e+03
0.00e+00
5.93e-02
1.21e-031
1.49%9e+02
0.00e+00
9.73e-04
4.05e-02
0.00e+00
1.79e4+00
6.61e-03
2.45e-02
4.33e-03
0.00e+00
4.2%e-01
1.55e-01
9.00e-04
2.15e-01
2.01e-02
3.6l1le-02
3.67e-02
4.8%e+01
5.91e-01
2.73e+01
8.00e-~01
3.68e-02
4.07e-03
2.17e+01
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1.27e-01 -
8.47e4+01
6.87e+02
3.10e-01
5.%5e-04
1.83e-02
5.24e-03
3.95e+00
5.83e-03
1.61e+00
8.47e-01
1.10e+00
3.44e+00
2.4%e-01
4.90e-01
8.93e-02

5.05e-01"

1.37e+03
3.01le+01
2.05e+03
7.20e~-02
2.11le-02
4.10e+00
8.33e-03
8.93e-03
3.84e+00
1.52e-01
2.73e+00

4.62e-01

1.3%e+01
0.00e+00
3.67e¢-04
1.68e+00
4.70e-01

DOSE COMMITMENT FACTORS
. FOR THE SHORELINE PATHWAY
(Ref. 3.15)
Release Type: Liquid
. Units: ({(mrem/hr)/(pCi/ml))
Age Group: TEEN
Pathway: Shoreline Sediment (SHDp)

Nuclide BEone Liver Thyroid Kidney
RU-105 1.27e-01 1.27e-01 1.27e-01"1.27e-01
RU-106 8.47e+01 8.47e+01 8.47e+01 8.47e+01
AG-110M 6.87e+02 6.87e+02 6.87e+02 6.87e+02
TE-125M 2.10e-01 3.10e-01 32.10e-01 3.10e-01
TE-127 5.95e-04 5.95e-04 5.95e-04 5.95e-04
TE-127M 1.83e-02 1.83e-~02 1.83e-02 1.83e-02
TE-129 5.24e-03 5.24e-03 5.24e-03 5.24e-03
TE-129M 3.95e+00 3,95e+00 3.95e+00 3.95e+00
TE-131 5.83e-03 5.83e-02 5.83e-03 5.83e-03
TE-131M 1.61e+400 1.61e+00 1.61e+00 1.61e+00
TE-132 8.47e-01 8.47e~01 B.47e-01 8.47e-01
I-130 1.10e+00 1.10e+00 1.10e+00 1.10e+00
I-131 3.44e+00 3.44e+00 3.44e+00 3.44e+00
I-132 2.49e-01 2.49e-01 2.49e-01 2.49e-0;
I-133 4.90e-01 4.90e-01 4.90e-01 4.90e-01
I-134 8.93e-02 8.93e-02 B.53e~-02 8.93e-02
I-135 5.05e-01 5.05e-01 5.05e-01 5.05e-01
CS-134 1.37e+03 1.37e+03 1.37e+03 1.37e+03
CS-136 3.0le+01 32.01le+0l1 3.01e+01 3.01le+01
CS-137 2.05e+03 2.05e+03 2.05e+03 2.05e+03
CS-138 7.20e-02 7.20e-02 7.20e-02 7.20e-02
BA-139 2.11e-02 2.11le-02 2.11e-02 2.11e-02
BA-140 4.10e+00 4.10e+00 4.10e+00 4.10e4+00
BA-141 8.33e-03 8.33e-03 8.33e-03 8.33e-03
BA-142 8.93e-03 8.93e-03 8.93e-03 8.93e-03
LA-140 3.84e+00 3.84e+00 3.84e+00 3.84e+00
LA-142 1.52e-01 1.52e-01 1.52e-01 1.52e-01
CE-141 2.73e+00 2.73e+00 2.73e+00:2.73e+00
CE-143 4.62e-01 4.62e-01 4.62e-01 4.62e-01
CE-144 1.39e+01 1.3%9e+01 1.3%e+01 1.39%9e+01
PR-143 0.00e+00 0.00e+00 0.00e+00 0.00e+00
PR-144 3.67e-04 3.67e-04 3.67e-04 3.67e-04
ND-147 1.68e+00 1.68e+00 1.68e+00 1.68e+00
W-187 4.70e-01 4.70e-01 4.70e-01 4.70e-01
NpP-239 3.42e-01 3.42e-01 3.42e-01 3.42e-01
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3.42e-01

1.27e-~-01
8.47e+01
6.87e+02
3.10e-01
5.95e~04
1.83e-02
5.24e-03
3.95e+00
5.83e-03
1.61e+00
8.47e-01
1.10e+00
3.44e+00
2.4%e-01
4.90e-01
8.93e-02
5.05e-01

1.37e+03°

3.01le+01
2.05e+03
7.20e-02
2.11le-02
4.10e+00
8.33e-~03
8.93e-03
3.84e400
1.52e-01
2.73e4+00
4.62e~01
1.3%e401
0.00e+00
3.67e-04
1.68e+0Q0
4.70e-01
3.42e~01

l1.44e-01

1.01e+02

8.00e+02

4.25e-01

6.55e-04

2.17e-02

6.20e-03

4.62e+00

€.87e+00

1.85e+00

9.93e~01
1.34e+00
4.17e+00
2.93e-01
5.95e-01
1l.06e-01
5.8%e-01
1.60e+03
3.42e401
2.3%9e+403
8.20e-02
2.38e-02
4.69e+00
9.47e~-03
1.02e~-02
4.35e+00
1.82e-01
3.08e+00
5.25e-01
1.61le+01
0.00e+00
4.21e-04
2.01e+00
5.46e-01
3.85e-01

1.27e-01
8.47e+01
6.87e+02
3.10e-01
5.95e-04
1.83e-02
5.24e-03
3.95e+00
5.83e-03
1.61e+00
8.47e-01
1.10e+00
3.44e+00
2.4%9e-01
4.50e-01
8.93e-02
5.05e-01
1.37e+03
3.0le+01
2.05e+03
7.20e-02
2.11le-02
4.10e+00
8.33e-03
8.93e-03
3.84e+00
1.52e-01
2.73e+00
4.62e-01
1.3%e+01
0.00e+00
3.67e-04
1.68e4+00
4.70e-01
3.42e-01
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0.00e+00
0.00e+400
4.9%e-01
0.00e+00
1.95e-01
5.79e+01
3.77e-02
0.00e+00
1.14e+01
1.58e+01
S.00e+02
0.00e+00
1.24e-~02
2.53e-02
3.12e+01
0.00e+00
2.03e~04
8.47e-03
0.00e+00
3.75e-01
1.38e~-03
5.13e-03
9.07e-04
0.00e+00
9.00e-02
3.24e-02
1.87e-04
4.48e-02
4.1%9e-03
7.53e-03
7.67e-03
1.02e+401
1.23e-01
5.71e+00
1.67e-01
7.67e-03
8.47e-04
4.52e+00

DOSE COMMITMENT FACTORS
FOR THE SHORELINE PATHWAY
{Ref. 3.15)
Release Type: Liquid '
Units: ((mrem/hr) /(uCi/ml))
Age Group: CHILD
Pathway: Shoreline Sediment (SHDp)

Nuclide Bone Liver Thyroid Kidney
H-3 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cc-14 0.00e+00 0.00e+00 0.00e+00 0.00e+00
NA-24 4.99e-01 4.95e-01 4.99e-01 4.99e-01
P-32 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CR-51 1.95e-01 1.95e-01 1.95e-01 1.95e-01
MN-54 5.79e401 5.79e+01 5.79e+01 5.7%e+01
MN-56 3.77e-02 3.77e-02 3.77e-02 3.77e-02
FE-55 0.00e+00 0.00e+00 0.00e+00 0.00e+00
FE-S59 1.14e+01 1.l14e+401 1.14e+01 l.l1l4e+01
CO-58 1.58e+01 1.58e+01 1.58e+01 1.58e+01
CO-60 - ©.00e+02 9.00e+02 9.00e+02 9.00e+02
NI-63 0.00e+00 0.00e+00 0.00e+00 0.00e+00
NI-65 1.24e-02 1.24e-02 1.24e-02 1.24e-02
CU-64  2.53e-02 2.53e-02 2.53e-02 2.53e-02
ZN-65 3.12e+01 3.12e401 3.12e+01 3.12e+01
ZN-€9 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR-83 2.03e-04 2.03e-04 2.03e-04 2.03e-04
BR-84 8.47e-03 B8.47e-03 8.47e-03 8.47e-03
BR-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RB-86 3.75e-01 3.75e-01 3.75e-01 3.75e-01
RB-88 1.38e-03 1.38e-03 1.38e-03 1.38e-03
RB-89 5.13e-03 5.13e-03 5.13e-03 5.13e-03
SR-89 9.07e-04 9.07e-04 9.07e-04 9.07e-04
SR-50 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR-951 9.00e-02 S.00e-02 9.00e-02 9.00e-02
SR-92 3.24e-02 3.24e-02 3.24e-02 3.24e-02"
Y-90 1.87e-04 1.87e-04 1.87e-04 1.8%7e-04
Y-91 4.48e-02 4.48e-02 4.48e-02 4.48Be-02
Y-91M 4.19e-03 4.19e-03 4.1%e-03 4.19e-03
Y-92 7.53e-03 7.53e-03 7.53e-03 7.53e-03
Y-93 7.67e~-03 7.67e-03 7.67e-03 7.67e-03
ZR-95 1.02e+01 1.02e+01 1.02e+01 1.02e+01
ZR-97 1.23e-01 1.23e-01 1.23e-01 1.23e-01
NB-95 5.71e+00 5.71e+00 5.71e+00 5.71e+00
MO-98 1.67e-01 1.67e-01 1.67e-01 1.67e-01
TC-95M 7.67¢e-03 7.67e-03 7.67e-03 7.67e-03
TC-101 8.47e~-04 8.47e-04 8.47e-04 8.47e-04
RU-103 4.52e+00 4.52e+00 4.52e+00 4.52e+00
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0.00e+00
0.00e400
4.99e-01
0.00e+00
1.55e-01
5.79e+01
3.77e~02
0.00e+00
1.3l4e401
1.58e+01
S5.00e+02
0.00e+00
1.24e-02
2.53e-~02
3.12e401
0.00e+00

2.03e-04

8.47e-03"
0.00e+00
3.75e-01
1.38e-03
5.13e-03
9.07e-04
0.00e+00
9.00e-02
3.24e-02
1.87e-04
4.48e-02
4.1%e-03
7.53e-03
7.67e~-03
1.02e+01
1.23e-~-01
5.71e+00
1.67e-01
7.67e-03
8.47e-04
4.52e4+00

0.00e+00
0.00e+00
5.79e-01
0.00e+00
2.30e-01
6.80e+01

4.45e-02

0.00e+00
1.34e+01
1.85e+01
1.05e+03
0.00e+00
1.44e-02
2.87e-02
3.59e+01
0.00e+00
2.95e-04
8.87e-03
0.00e+00
4.29e-01
1.58e-03
6.16e-03
1.05e-03
0.00e+00
1.05e-01
3.61le-02
2.21e-04
5.04e-02
4.85e-03
8.93e-03
1.05e-02
1.19%e+01
1.44e-01
6€.73e+00
1.93e-01
8.80e-03
9.47e-04
$.27e+00

0.00e+00
0.00e+00"
4 .99%e-01
0.00e+00
1.95e-01
5.79e+01
3.77e-02
0.00e+00
1.14e+01
1.58e+01
9.00e+02
0.00e+00
1l.24e-02
2.53e-~-02
3.12e+401
0.00e+00
2.03e-04
8.47e-03
0.00e+00
3.75e-01
1.383-03
5.13e-03
9.07%7e-04
0.00e+00
9.00e-02
3.24e-02
1.87e-04:
4.48e-02
4.1%e-03
7.53e-03
7.67e-03
1.02e+01
1.23e-01
5.71e+00
1.67e-01
7.67e-03
B.47e-04
4.52e+00



DOSE COMMITMENT FACTORS
FOR THE SHORELINE PATHWAY
(Ref. 3.15)
Release Type: Liquid
Dnits: ((mrem/hr) /{(pCi/ml))
Age Group: CHILD
Pathway: Shoreline Sediment (SHDp)

Nuclide Bone

Thyroid

Kidney

-

GI-Lli
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2.66€-02 2.66e-02 2.66e-02

RU-105
RU-106 1.76e+01 1.76e+01 1.76e+01
AG-110M 1.43e+02 1.43e+02 1.43e+02
TE-125M 6.48e-02 6.48e-02 6.48e-02
TE-127 1.24e-04 1.24e-04 1.24e-04
TE-127M 3.83e-03'3.83e-03 3.83e-03
TE-129 1.09e-03 1.09e-03 1.0%9e-03
TE-129M 8.27e-01 8§.27e-01 8.27e-01
TE-131 1.22e-03 1.22e-03 1.22e-03
TE-131M 3.35e-01.3.35e-01 3.35e-01
TE-132 1.77e-01 1.77e-01 1.77e-01
I-130 2.30e-01 2.30e-01 2.30e-01
I-131 7.20e-01 7.20e-01 7.20e-01
I-132 5.20e-02 5.20e-02 5.20e-02
I-133 1.03e-01 1.03e-01 1.03e-01
I-134 1.87e-02 1.87e-02 1.87e-02
I-135 1.05e-01 1.05e-01 1.05e-01
CS-134 2.87e+402 2.87e+02 2.87e+02
Ccs-136 6.30e+00 6.30e+00 €.30e+00
CS-137 4.29e+02 4.29%e+02 4.29e+02
cS-138 1.50e-02 1.50e-02 1.50e-02
BA-139 4.42e-03 4.42e-03 4.42e-03
BA-140 8.60e-01 8.60e-01 8.60e-01
BA-141 1.74e-03 1.74e-03 1.74e-03
BA-142 1.87e-03 1.87e-03 1.87e-03
LA-140 §8.00e-01 B8.00e-01 8.00e-01
LA-142 3.17e-02 3.17e-02 3.17e-02
CE-141 5.71e-01 5.71e-01 5.71e-01
CE-143 9.67e-02 9.67e-02 9.67e-02
CE-144 2.90e+00 2.90e+00 2.90e+00
PR-143 0.00e+00 0.00e+00 0.00e+00
PR-144 7.67e-05 7.67e-05 7.67e-05
ND-147 .3.51e-01 3.51e-01 3.51le-01
W-187 9.80e-02 9.80e-02 9.80e-02
NP-239 7.13e-02 7.13e-02 7.13e-02
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2.66e-02
1.76e+01

1.43e+02°

6.48e-02
1.24e-04
3.83e-03
1.09e-03
8.27e-01
1.22e-03
3.35e-01
1.77e~-01
2.30e-01
7.20e-01
5.20e-02
1.03e-01
1.87e~-02
1.05e-01
2.87e+02
6.30e+00
4.29%e+02
1.50e-02
4.42e-03
B8.60e-01
1.74e-03
1.87e-03
8.00e~-01
3.17e-02
5.71e-01
9.67e-02
2.90e+00
0.00e+00
7.67e-05
3.51le-01
9.80e-~02
7.13e-02

2.66e-02
1.76e+01
1.43e+02
6.48e-02
1.24e-04
3.83e-03
1.0%e-03
8.27e-01
1.22e-03
3.35e-01
1.77e-01
2.30e-01
7.20e-01 .
5.20e-02
1.03e-01
1.87e-02
1.05e-01
2.87e+02
6.30e+00
4.2%e+02
1.50e-02
4.42e-03
8.60e-01
1.74e-03
1.87e-03
8.00e-01
3.17e-02
5.71e-01
9.67e-02

‘2.90e+00

0.00e+00
7.67e-05
3.51e-01
9.80e-02
7.13e-02

2.66e-02
1.76e+01
1.43e+02
€.48e-02
1.24e-04
3.83e-03
1.0%9e-03
8.27e-01
1.22e~-03
3.35e-01
1.77e-01
2.30e-02
7.20e-01
5.20e-02
1.03e-01
1l1.87e-02
1.05e-01
2.87e+02

6.30e+00.

4.25e+02
1.50e-02
4.42e-03
8.60e-01
1l.74e-03
1.87e-03
8.00e-01
3.17e~-02
5.71le-01
9.67e-02
2.90e+00
0.00e+00
7.67e-05
3.51e-01
9.80e-02
7.13e-02

3.01le-02

2.11e401

1.67e4+02

8.87e~-02

1.37e~-04

4.52e-03

1.29e-03

9.67e-01
1.44e+00
3.95e~-01
2.08e~-01
2.75e-01
8.73e-01
6.12e-02
1.25e-01
2.21le-02
1.23e-01
3.34e+02
7.23e+00
5.01le+02
1.71e-02
4.97e-03
9.80e-01
1.99e-03
2.13e-03
9.07e-01
3.81le-02
6.43e-01
1.10e-01
3.36e+00
0.00e+00
8.80e-05
4.21le-01
1.l4e-01
8.27e-02

2.66e-02
1.76e+01
l.43e+02
€.48e~02
1.24e-04
3.83e~03
1.09e-~03
8§.27e-01
2.22e~03
3.35e-01
1.77e-01
2.30e-01
7.20e-01
5.20e-02
1.03e-01
1.87e-02
1.05e-01
2.87e+02-
€.30e+00
4.29e+02
1.50e-02
4.42e-03
8.60e-01
l.74e-03
1.87e-03
8.00e-01
3.17e-02
5.71le-01
9.67e-02
2.90e+00
0.00e+00
7.67e-05
3.51le-01
9.80e-02
7.13e-02
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DOSE COMMITMENT FACTORS
FOR THE SHORELINE PATHWAY
I (Ref. 3.15)
Release Type: Liquid
Units: ( (mrem/hr) / (uCi/ml))
Age Group: INFANT
* “pathway: Shoreline Sediment (SHDp)
Nuclide Bone Liver Thyroid Kidney Iung GI-Lli Skin B
H-3 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
C-14 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
NA-24 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
P-32 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CR-51 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e4+00 0.00e+00 0.00e+00
MN-54 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
MN-56 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
FE-55 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
. FE-59 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
® CO-58 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CO-60 6.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
NI-63 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
NI-65 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CU-64 0.00e+00 0.00e+00 0.00e+00,60.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
ZN-65 - 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
ZN-69 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
‘[’J} BR-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BR-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00-0.00e+00 0.00e+00°0.00e+00
RB-~86 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00° 0.00e+00 0.00e+00
RB-88 0.00e+00 0.00e+00 0.00e+00 ©0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RB-895 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR-~50 0.00e+00 0.00e400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR-91 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR-~-92 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-950 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
¥Y-51 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00. 0.00e+00 0.00e+00 0.00e+00
Y-91M 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Y-92 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00&+00
- Y-93 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
ZR-95 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 .
ZR-97 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
NB-95 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
MO-95S 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TC-95M 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TC-101 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RU-103 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00?+00

C

Page 7 of 8



Attachment C
ODCM-QA-005
Revision 2

Page

34 of 48

o o o e A = S G > T T S B = PR e T e e e e R G S 0 e e S R e T SR S R R R e e S et

0.00e+00
0.00e+400
0.00e+400
" 0.00e400
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0-.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e400
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

DOSE COMMITMENT FACTORS
FOR THE SHORELINE PATHWAY
(Ref. 3.15)
Release Type: Licgquid
Units: ( (mrem/hr) / (pCi/ml))
Age Group:  INFANT
Pathway: Shoreline Sediment (SHDp)

Nuclide Bone Liver Thyroid Kidney
RU-105 0.00e+00 0.00e+00 0.002+00 0.00e+00
RU-106 0.00e+00 0.00e+00 0.00e+00 0.00e+00
AG-110M 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE-125M 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE-~127 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE-127M 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE-129 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE~129M 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE~131 0.00e+00 0.00e+00 0.00e+00 0.00€+00
TE~132M 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TE~132 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-130 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-131 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-132 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-133 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-135 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cs-134 0.00e+00 0.00e4+00 0.00e400 0.00e+00
CS-136 0.00e+00 0.00e+00 0.00e+00 0.00e+00
cs5-137 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CcS-138 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BA-139 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BA-140 .0.00e+00 0.00e+00 0.00e+00 0.00e+00
BA-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00
BA-142 0.00e+00 0.00e+00 0.,00e+00 0.00e+00
LA-140 0.00e+00 0.00e+00 0.00e+00 0.00e+00
LA-142 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CE-141 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CE-143 0.00e+00 0.00e+00 0.00e+00 0.00e+00
CE-144 0.00e+00 0.00e+00 0.00e+00 0.00e+00
PR-143 0.00e+00 0.00e+00 0.00e+00 0.00e+00
PR-144 0.00e+00 0.00e+00 0.00e+00 0.00e+00
ND-147 0.00e+00 0.00e+00 0.00e+00 0.00e+00
w-187 0.00e+00 0.00e+00 0.00e+00 0.00e+00
NP-239 0.00e+00 0.00e4+00 0.00e+00 0.00e+00
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0.00e+00
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0.00e+00
0.00e+00
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0.00e+00
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0.00e+00
0.00e400
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C
RADIOACTIVE DECAY CONSTANTS
| (Ref. 3.13)
Isotope Half-life Period Decay Isotope Balf-life Period Decay
(S.M.E.D.Y) | Constant (S.X.H.D.Y) | Constant

(Exr-1) {Hxr-1)
1{H-3 12.28 Y 6.44E-06( 38|Ru-103 35.35 D 7.34E-04
2|C-14 5730 Y 1.3BE-08] 39|Ru-10S 4.44 H 1.S6E-01
- 3|Na-24 15 H 4.62E-02] 40|Ru-106 368.2 D 7.84E-06
4lp-32 14.29 D 2.02E~03| 41}jAg-110m 249 .85 D 1.16E-04
S|Cr-51 27.704 D 1.04E-03| 42|Te-125m 58 D 4.98E-04
ciMn-54 312.7 D 9.24E-05| 43|Te-127m 109 D 2.65E-04
7iMn-56 2.5785 B 2.69E-01] 44]Te-127 9.35 . H 7.41E-02
8lFe-55 2.7 Y 2.93E-05| 45|Te-125m 33.6 D 8.60E-04
S[Fe-59 44.63 D 6.47E-04| 46|Te-125 69.6 M . 5.98BE-01
J0|Co-58 70.8 D 4.08E-04[ 47|Te-131m 30 H 2.31E-02
11|Co=-60 5.271 Y 1.50E~-05{ 48|Te-131 25 M 1.66E+00
12|Ni-63 300.1 Y 7.90E-07| 49|Te-132 78.2 X 8.86E-03
13|Ni-65 2.52 H 2.75E-01| 50JI-130 12.36 H ‘5.61E-02
14|Cu-64 12.701 ) 21 5.46E-02} 51|I-131 8.04 D 3.59E-03
15|2n-€5 244.4 D . 1.18E-04| 52|1-132 2.3 H 3.01E-01
161Z0-69 55.6 M 7.47E-01| 53]I-133 20.8 H 3.33E-02
17|Br-83 2.39 H 2.90E-01| 54|I-134 52.6 M 7.89E-01
| 18[er-84 31.8 M “1.31E+00| 55/1-135 6.61 H 1.05E-01

(/ 19|Br-85 172 3 1.45E+01| 56|Cs-134 2.062| Y 3.84E-05/ -
20IRD-86 18.66 D 1.55E-03| 57|Cs-136 . 13.16 D 2.19E-03
21|Rb-88 17.8 M 2.33E+00] s8lCs-137 30.17| - Y 2.62E-06
22|Rb-89 _ 15.44 M 2.69E+00| 59|Cs-138 32.2|" M 1.25E+00
23]5r-89 50.55 -D S.71E-04| 60|Ba-139 83.1 M 4.99E-01
24|5T-90 2B.6 Y 2.77E-06| 61|Ba-140 12.789 D 2.26E-03
25(5-91 5.5 H 7.30E-02| 62)Ba-141 18,27 M 2.27E+00
26|Sr-92 2.71 H 2.56E-01| 63|Ba-142 10.7 M 3.88E+00
271¥-90 64.1 H 1.08E-02{ 64{La-140 40.22 H 1.72E~-02
28[Y-91m 49.71 M 8.35E-01] 65|La-142 95.4 M 4 .35E-01
29|Y-91 58.51 D 4.94E-04| 66|Ce-141 32.5 D 8.89E-04
30|Y-92 3.54 H 1.96E-01| 67|Ce-143 33 1 2.10E-02
31[Y-53 10.1 H 6.86E-02| 68|Ce-144 284.3 D 1.02E-04
32]|27-95 64.02 D 4.51E-04| 69|Pr-143 13.56 D 2.13E-03
3312-97 16.9 H 4.10E-02] 70|Pr-144 17.28 M 2.40E+00
34|ND-55 35.06 D 8.24E-04| 71|Nd-147 10.98 D 2.63E-03]
35[M0-99 . 66.02 H 1.0SE-02| 72|W-187 23.83 B 2.91E-02
36[Tc-99m 6.02 H 1.15E-01] 73|Np-239 2,355 D 1.23E-02
37|Tc-101 14.2 M 2.92E+00

C
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(J DILUTION FACTORS AND TRANSIT TIMES
FOR SSES EFFLUENTS TO DANVILLE, PA
| (Ref. 3.12 Appendix E-17, E-18)
RIVER DEPTH RIVER DEPTH RIVER LEADING
MEAS. AT ENV. LAB MEAS. AT MCR DISCHARGE EDGE DILUTION
(FEET) {INCHES) (CFS) (ROURS) |. FACTOR
1.5 144 500 68.7 136.4
1.6 145 530 67.8 140.1
1.8 148 600 66.3 147.3
2 150 €70 64.8 155.5
— 2.2 152 730 63.3 164.5 -
2.4 155 780 61.8 173.9
2.5% 156* 825* 61.1% 179.1*
' 2.6 157 - 870 60.3 184.5
2.8 160 930 58.8 155.7
3 162 1000 57.2 208.3
‘. 3.2 164 1200 §2.7 250.6
3.4 167 1400 48.2 291.5
3.5% 168~ 1500* 45.9* 280.9*
3.6 169 - 1600 43.5 . 271.0
3.8 172 1800 39.0 250.6
2 174 2000 35.5 ' | 250.6
4.2 176 2280 35.2 254.5
‘::;j 2.4 179 2560 34.7 259.1
4.5* 180~ 2730% - |.-34.5* |. 261.4*
3.6 181 2900 34.2 | -263.9
X 4.8 184 3300 33.7 270.3
5 186 3700 33.0 277.8
5.2 188 4140 32.3 284.1
5.4 191 ~ 4580 31.7 292.4
5.5% 192~ 4820" 31.4% 297.2*
5.6 193 5060 "31.0 302.1
5.8 196 5580 30.2 312.5
6 198 6100 29.5 323.6
6.2 200 6780 28.5 339.0
6.4 203 7460 27.5 354.6
6.5" 204" 7890 26.9% 366.3%
6.6 205 8320 26.2. 378.8

* Interpolated value

C
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ODCM-QA-005
Revision 2
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DILUTION FACTORS AND TRANSIT TIMES
FOR SSES EFFLUENTS TO DANVILLE, PA
) (Ref. 3.12 Appendix E-17, E-18)
RIVER DEPTH RIVER DEPTE RIVER LEADING
MEAS. AT ENV. LAB MEAS. AT MCR DISCHARGE EDGE DILUTION
(FEET) (INCEES) (CFS) (EOURS) FACTOR
6.8 208 9360 28.7 413.2
7 210 10400 23.0 456.6
7.5 216 12500 20.0 $88.2
8 222 14900 16.5 869.6
8.5 228 17500 15.3 980.4 .
-} 234 20700 14.7 1071.8 .
. 9.5 . 240 24000 14.2 1173.7
10 246 27000 13.5 1285.3
10.5 252 30100 13.0 1373.6
11 258 34570 12.2 1567.4 .
11.5 264 38730 11.3 1795.3
12 270 42530 10.7 2057.6
12.5 276 46490 10.0 2398.1
13 282 -50630 10.0 2597.4
13.5 288 54940 10.0 2832.9
14 294 $9430 9.8 - 3067.5
14.5 300 64090 9.8 3311.3
15 306 68930 9.8 3558.7
15.5* 312+ 74030* .. - 9.8* 3802.3*
16 318 79130 9.8 408l1.6
. 16.5* 324+ 84580~ 9.8* 4347.8*
17 330 90030 9.7 4651.2
17.5* 336* 95830+ 9.7* 4926.1*
18 342 101630 9.7 5235.6
18.5* 348* 107780 9.7* 5540.2*
19 354 113930 9.7 5882.4
19.5* 360* 120430* 9.6* 6192.0*
20 366 126930 9.5 6535.9
20.5* 372* 133780* 9.5* 6872.9*
21 378 140630 9.5 7246.4
21.5% 384* 147830 9.4* | 7604.6%
22 390 155030 9.3 8000.0

*Interpolated value

o
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-
] SITE SPECIFIC INFORMATION
[ Minimum Cooling Tower Blowdown Flow: 5000 gpm (Ref. 3.14)
Shorewidth Factor: 0.2 (Ref. 3.8 Table A-2)
Sediment exposure time: _ 131,400 hour (Ref. 3.8, Equation A-4)
USAGE FACTORS
(Ref. 3.8)
PATHWAY INFANT CHILD TEEN ADULT
Fish (kg/yr) 0 6.9 16 21
Potable Water (liter/yr) 330 510 510 730
Shoreline (hr/yr) . 0 14 67 12

DILUTION FACTORS (DF)
| (Ref. 3.12, Table 3 and Appendix E) .

PATHWAY LOCATION DF
Fish Qutfall - . 159

| Potable Water Danville 388*
Shoreline Outfall 15.9

C | *For estimating purposes (interpolated value from Ref. 3 12 Append|x E-17) Actual dilution factors .
' at Danville, Pa., for various river levels located in AttachmentE. - )

TRANSIT TIMES (Tp)
| . (Ref. 3.10)
PATHWAY LOCATION Tp (hr)
Fish Qutfall 25 ™
Potable Water Danville . 258"
Shoreline Qutfall 1

*For estimating purposes. Actual river transit times at Danville, Pa., for various river levels
located in Attachment E.

"'.lncludes one hour transit from outfall plus 24 hours to consumption.

Page 1 of 1
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CONSOLIDATED DOSE CALCULATION

The following equation consolidates the methodology as described in Section 6.0 (Regulatory
Guide 1.109 methodology). The equation utilizes a dose commitment factor, which
incorporates Regulatory Guide 1.109 parameters specific to each exposure pathway. The
resultant dose commitment factor correlates dose to the radionuclide concentration received

via the applicable exposure pathway.

The dose due to radionuclides released in liquid effluent to unrestricted areas duringa
specified time period via the potable water, fish and shoreline pathways is determined by the

following:

DFp

F

Rai = DCFairi " Q; " e*e
S DRF

*1 hpur/3600 sec

Dose to organ j of individuals of age group a from nuclide i in the pathway
p. (mrem)

Dose Commitment Factor for organ j of individuals of age group a from

nuclide i in the pathway p. (mrem*mVuCl*hr)

*Dose Commitment Factors listed in Attachments A (Potable Water
Pathway), B (Fish Pathway) and C (Shoreline Pathway) (Ref. 3.15).

Activity Released of nuclide i (¢Ci)

Radioactive decay constant of nuclide i (Attachment D) (hr")

Total time elapsed between release of the nuclides and ingestion of food
or water (Attachment F) (hr).

Dilution Factor (default values in Attachment F, actual values based on
current river depth at Main Control Room taken from Attachment E).

Flow rate in the liquid effiuent (cooling tower blowdown flow in ml/sec)

The dilution factor, DFp, has been substituted for the.mixing ratio, 1/Mp, in the above equation.

Page 1 of 2
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Pathwayv Dose Commitment Factor Derivation .

is as follows:

Fish

Shoreline

Where:

Bp =

o
8
I

C
B
"

>
n

Ti =

I Page 2 of 2

Potable water

A dose commitment factor (DCF) for each pathway is derived which incorporates standard
parameters outlined in Section 6.0. The calculation of the individual dose commitment factors

DCF,; =1.14e5*U,, *D,;;
DCFap]' = 1. 1495 'U‘p *Bb * D‘P]

DCFyy; =114e5*100* Dy * W *U,, *T;([1- 3]

1.14e5 = unit conversion (pCi*mLyr)/uCi*L*hr) .

DCF i = (mrem*mL)/(uCi*hr)

Equilibrium bioaccumulation factor for nuclide i in pathway p, éxpressed as the
ratio of the concentration in biota (pCi/kg) to the radionuclide concentration in
water (pCifliter), i.e., liter/kg (Ref. 3.8 Table A-1)

Dose factor specific to a given age group a, radionuclide i, pathway p, and
organ j, which can be used to calculate the rad(atton dose from ingestion of a

* radionuclide or from standing on contaminated ground (Réf. 3.8 Table E-6, E-11

through E-14) (mrem/pCi ingested or mrem/hr per pCi/m2)

Usage factor that specifies the intake rate or exposure rate for an individual of
age group a associated with pathway p (Attachment F) (kg/yr, Uyt or hr/yr)

Radioactive decay consiant of nuclide i (Attachment D) (hr-1)
shoreline width fac;tor (Attachment F) (dimensionless)

Period of time shoreline is exposed to contaminated water (Attachment F) (hr)

Radioactive half-life of nuclide i (days).
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Composite Dose Factors:

MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS

" (Ref. 3.16)

-

Maximum Hypothetical Adult (Page 1 of 2)

Attachment H

ODCM-QA-005

Revision 2
Page 41 0f48 -

Dose Factor Units: mrem/Ci Released ‘
Location: Danville (Water Ing.)/Outfall (Fish and Shoreline)/FIXED DILUTION
Usage (Uap) (kg/yr: FISH) = 21 . ‘Usage (Uap) (kg/yr: WATER)= 730
Usage (Uap) (hr/yr: SHORE)= 12 Dilution (1/Mp:SHORE) = 16.9
Dilution (1/Mp:FISH) = 15.9 Dilution (1/Mp:WATER) = 321
Transit time (tf) hrs. = 25 Transit time (tw) hrs. = 25.8
. Transit time (tp) hrs. = 1 Transit time (tb) hrs. = 131400
Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI Skin
1|H=-3 0.00E+00} 3.59E-05| 3.59E-05| 3.59E-05] 3.S59E-05| 3.59E-05| 3.S59E-05| 0.00E+00
2|{C-14 1.70E+00|{ 3.41E-01} 3.41E-0l1| 3.41E-01] 3.41E-01} 3.41E-01} 3.41E-01] O0.00E+00
3|Na-24 7.09E-03 7.09E-03} 7.12E-03] 7.09E-03| 7.09E-03|" 7.09E-03]| - 7.09E-03| 2.S8E-05
4{p-32 7.18E+01| 4.46E+00] 2.77E+00} 0.00E+00{ ©0.00E+00| O0.O0E+00| B8.07E+00] 0.00E+QO0
5]Cr-51 0.00E+00| O0.00E+00] 7.72E-05] 4.07E-05] 1.50E-05| 95.04E-05| 1l.71E-02| 1.07E-05
6|Mn-54 0.00E+00 2.39E-01] 4.82E-02 0.00E+00] 7.10E-02| 0.00E+00} 7.31E-01] 3.17E-03
7|Mn-56 0.00E+00} 7.25E-06| 2.63E-06] O0.00E+00] 9.21E-06]{ O0.00E+00} 2.31E-04] 1.59E-06
8|Fe-55 3.64E-02| 2.52E-02| 5.87E-03|f 0.00E+00| 0.00E+00| 1.40E-02| -1.44E-02{ 0.00E+00
9|Fe-59 5.66E-02 1.33E-01| 5.15E-02] O0.O00E+00|{ O0.00E+00} 3.72E-02| 4.43E-01| 6.24E-04
10|Co-58 0.00E+00| 4.97E-03] 1.19E-02} O0.00E+00} O0.00E+00| O0.00E+00| 1.01E-01| 8.64E-04
11l|Co-60 0.00E+00 1.44E-02| 7.37E-02 0.00E+00] O0.O0O0E+00] O0.00E+00] 2.71E-01} 4.S3E-02
‘ ", 12|Ni-63 1.72E+00 1.18E-01}] 5.78E=-02 0.00E+00| O.OO0E+00| O.0O0E+00] 2.49E-02 0.00E+00
13[{Ni-65S .7.20E-06 5.35E~-07} - 8.66E~-07 0.00E+00| O0.00E+00| O0.0Q0E+00) 2.37E-05] 5.11E~-07
: 14|Cu-64 0.00E+00 1.43E-04 €6.8B4E-05]. 0.00E+00} 3.61E-04| " 0.00E+00] 1.22E-02 1.27E-06
15|Zn-€5 1.26E+00 4.00E+00] 1.8lE+00| O0.00E+00] 2.68E+00} O0.O00E+00}] 2.52E+00) 1.67B-03
16|2Zn-69 2.11E-11 4.03E-11] 2.80E-12 0.00E+00] 2.62E-ll] O0.00E+00| 6.06E-12 0.00E+00
17|Br-83 0.00E+00| O.00E+00} 1.57E~-06|] 0.00E+00| O0.OCO0E+00| O.O0OE+00| 2.26E-06f 1.03E-08
18|Br-84 0.00E+00 0.00E+00| 1.07E-07| O.00E+00| 0.00E+00| ©.O00E+00| 1l.S1E-22] 1l.25E-07
19|Bx-85 0.00E+00|" 0.00E+00|° 0.00E+00| O.OD0E+00| 0.00E+00] 0.00E+00| O0.00E+00] O0.0D0E+00
20|Rb-86 0.00E+00)] 5.29E+00{ 2.47E+00] 0.00E+00| O0.00E+00| O.O00E+00} 1.04E+00| 2.00E-05
21|Rb-88 0.00E+0Q0 0.00E+00 6.27E-09 0.00E+00 0.00E+00{ ©0.OO0E+00} O.O0E+00| 7.17E-0%9
22|Rb-89 0.00E+00 0.00E+00 1.63E-08 0.00E+00 0.00E+00 0.00E+00| O0.00E+00] 1.96E-08
23|sr-89 1.25E+00 0.00E+00} 3.60E-02] O0.OO0E+00| 0.00E+00| O.OOE+00| 2.01E-0l| 4.B8SE-08
24|Sr-90 3.13E+01 0.00E+00] 7.69E+00] 0.00E+00] 0.00E+00| 0.O00E+00| 9.05E-01} 0.COE+00
25|sr-91 3.77E-03 0.00E+00 1.56E-04 0.00E+00|° 0.00E+00| 0.00E+00 1.80E-02| 4.5SE-06
26|Sr-92 1.47E-05 0.00E+00| 1.81E-06| O.O00E+00f 0.00E+00| 0.00E+00] 2.91E-04] 1.30E-06
27|Y-90 2.55E-05 0.00E+00] 6.94E-07| ©0.00E+00| 0.00E+00] O.O0OE+00| 2.71E-0l} 1.02E-08
28|yY-91m 2.64E-16] 0.00E+00] 8.49E-08] O.O0O0E+00| 0.00E+00| O.0OE+00| 7.74E-16] 9.83E-08
29)Y-91 4 . 85E-04 0.00E+00| 1.51E-05] O0.00E+00| O0.00E+00] O©0.00E+00| 2.67E-01] 2.35E-06
30]y-92 2.18E-08 0.00E+00| 2.90E-07| O©.O00E+0C| O0.00E+00] 0.O0OE+00] 3.82E-04| 3.43E-07
31|yY-93 1.67E-06 0.00E+00] 3.80E-07| O0.O00E+00| O0.O00E+00|] 0.00E+00| 5.30E-02| 4.S56E-07
32|2r-95 1.97E-05 6.31E-06] 4.81E-04 0.00E+00] 9.90E-06] 0.0CE+00| 2.00E-02] S.S3E-04
33|2r-97 3.90E-07 7.87E-08] 5.57E-06] 0.00E+00| 1.1SE-07] 0.00E+00] 2.44E-02] 6.44E-06
34|Nb-95 2.38E-02 1.33E-02] 7.39E-03 0.00E+00| 1.31E-02| O0.00E+00| 8.04E+0l| 3.13E-04
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Composite Dose Factors:

MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS

(Ref. 3.16)

Maximum Hypothetical Adult (Page 2 of 2)

Attachment H
ODCM-QA-005
Revision 2
Page 42 of 48

Dose Factor Units: mrem/Ci Released .

Location: - Danville (Water Ing.)/Outfall (Fish and Shoreline)/FIXED DILUTION
Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI SKIN
35|Mo-99 0.00E+00] 5.06E-03] 9.70E-04] 0.00E+00| 1.15E-02| 0.00E+00| 1.17E-02| 8.92E-06
36(Tc-99m 3.00E-08] 8.47E-08| 1.40E-06] 0.00E+00| 1.29E-06| 4.15E-08| 5.01E-05| 3.66E-07
37)Tc-101 0.00E+00] 0.00E+00] 2.14E-09| . 0.00E+00| 0.00E+00| O.0O0E+00| 0.00E+00| 2.37E-08
38|Ru-103 2.77E-08] 0.00E+00| 3.30E-04] 0.00E+00| 1.06E-03| 0.00E+00| 3.24E-02] 2.46E-04
39|Ru-105 4.67E-07| 0.00E+00| 1.24E-06) 0.00E+00] 6.03E-06| 0.00E+00| 2.85E~04| 1.20E-06
40|Ru-106 <.19E-03| 0.00E+00| 1.35E-03| 0.00E+00] 8.09E-03| 0.00E+00|  2.71E~01| 9.87E-04
d1|Ag-110m | 8.36E-05| 7.73E-05| 6.74E-03] 0.00E+00| 1.52E-04| 0.00E+00| 3.16E-02| 7.B81E-03
d2|Te-125m | 1.39E-01| 5.02E-02| 1.86E-02| 4.17E~02| 5.63E-01| 0.00E+00| 5.53E-01| &.14E-06
d3(Te-127m | 3.52E-01| 1.26E-01) 4.29E-02| 9.00E-02| 1.43E+00| 0.00E+00| 1.18E+00) 2.11E-07
44 |Te-127 9.02E-04| 3.24E-04| 1.95E-04]| 6.68E-04| 3.67E-03| 0.00E+00| 7.12E-02| 5.93E-09
45|Te-129m | 5.89E-01] 2.20E-01| 9.33E-02| 2.02E-01| 2.46E+00| 0.00E+00| 2.97E+00| 4&.50E-05
46|Te-129 1.61E-03| 6.05E-04] 4.27E-08| 1.23E~03| 6.76E-03] 0.00E+00] 1.21E-03| 4.20E-05
47|Te-131m | S5.08E-02| 2.49E-02| 2.07E-02] 3.94E-02| 2.52E-01| 0.O00E+00| 2.47E+00| 1.80E-05
18|Te-131 §.69E-22| 4.05E-22| 1.08E-08) 7.97E~22] 4.24E-21| 0.00E+00| 1.37E-22| 1.28E-05
49|Te-132 1.06E-01| 6.84E-02| 6.42E-02| 7.S5E-02| 6.58E~-01| 0.00E+00| 3.23E+00| 9.62E-06
50{1-130 4.04E-04] 1.19E-03| 4.80E-04| 1.01E-01| 1.86E-03] 0.00E+00| 1.02E-03| 1.23E-05
S1jI-131 8.28E-03] 1.18E-02| 6.82E-03| 3.88E+00| 2.03E-02] 0.00E+00| 3.13E-03| 4.06E-05

( . [ 5zj1-132 2.31E-07| 6.18E-07| 2.01E-06| 2.16E-05| 9.85E-07| 0.00E+00| 1.16E-07| 2.11E-06
53|1-133 1.34E-03| 2.33E-03} 7.16E-04] 3.43E~01| 4.07E-03] 0.00E+00] 2.10E-03] 5.62E-06
5q|I-134 S.95E-13] 1.62E-12] 3.96E-07] 2.80E-11| 2.57E-12| .0.00E+00| 1.41E-15| 4&.70E-07
S5|1-135 6.96E-05| 1.82E-04| 7.17E-05] 1.20E-02| 2.92E-04| 0.O00E+00| 2.06E-04] S5.17E-06
56|Cs-134 1.62E+01}) 3.86E+01| 3.15E+01] O0.00E+00| 1.25E+01| 4.14E+00| 6.75E-01] 1.S6E-02
57|Cs-136 1.61E+00] 6.35E+00] 4.57E+00] 0.00E+00| 3.53E+00| 4.84E-01| 7.21E-01] 3.32E-04
58|Cs-137 2.08E+01| 2.84E+01| 1.86E+01| 0.00E+00| 9.65E+00| 3.21E+00| 5.50E-01| 2.34E-02
S5|Cs-138 1.46E-16| 2.87E-16|. 1.93E-07] 0.00E+00| 2.11E-16| 2.09E-17| 1.23E-21| 2.21E-07
60(Ba-139 2.46E-10] 1.75E-13| 1.25E-07| 0.00E+00| 1.66E-13| 9.54E-14| 6.36E-10] 1.41E-07)
61|Ba-140 1.43E-02| 1.80E-05] 9.77E-04| 0.00E+00] 6.11E-06| 1.03E-05] 2.94E-02| 4.56E-05
62|Ba-141 0.00E+00{ 0.00E+00] 8.39E-09| 0.00E+00}] 0.00E+00] O.O0E+00| O0.00E+00] 9.57E-09
63[Ba-142 0.00E+00] 0.00E+00] 1.81E-05| 0.00E+00| 0.00E+00| 0.O0OCE+00| O.O0E+00| 2.06E-09
64|L2-140 5.65E-06| 2.85E-06] .3.75E-05] 0.00E+00] O.O0E+00| 0.00E+00| 2.09E-01| 4&.17E-05
65|La-142 8.26E-12| 3.76E-12| 9.60E-07] 0.00E+00| 0.00E+00] O0.O00E+00] 2.74E-08] 1.15E-06
66[|Ce-141 3.25E-06| 2.19E-06] 2.68E-05| 0.00E+00| 1.02E-06] 0.00E+00| 6.39E-03| 3.00E-05
67|Ce-143 3.42E-07| 2.53E-04] 4.44E-06] 0.00E+00| 1.11E-07] 0.00E+00| 9.46E-03| 5.01E-06
68|ce-144 | 1.73E-04] 7.22E-05] 1.45E-04] 0.O0E+00] 4.28E-05| O.O00E+00| 5.84E-02| 1.57E-04
69|Pr-143 3.04E-05] 1.22E-05] 1.51E-06) 0.00E+00| 7.03E-06| 0.00E+00| 1.33E-01| 0.OOE+00
70|pr-144 0.00E+00] 0.00E+00| 3.24E-10] 0.00E+00| 0.00E+00] 0.OOE+00| 0.00E+00| 3.73E-10
71|Nd-1487 2.05E-05] 2.37E-05] 1.77E-05| 0.00E+00| 1.39E-05| 0.O00E+00| 1.14E-01] 1.96E-05
72|W-187 7.79E-03] 6.52E-03| 2.28E-03] 0.00E+00] 0.00E+00| 0.00E+00| 2.13E+00| 5.17E-06
73|Np-239 1.34E-06| 1.31E-07| 3.36E-06| 0.00E+00| 4.10E-07| 0.O00E+00| 2.69E-02| 3.81E-06

C
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Attachment H

ODCM-QA-005
: : : L Revision 2
- Page 43 of 48
(/' MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS
| ' - (Ref. 3.16)
Composite Dose Factors: Maximum Hypothetical Teen (Page 1 of 2)
Dose Factor Units: mrem/Ci Released :
Location: Danville (Water Ing.)/Outfall (Fish and Shoreline)FIXED DILUTION
Usage (Uap) (kg/yr: FISH) = 16 Usage (Uap) (kg/yr: WATER) = 510
Usage (Uap) (hrlyr. SHORE)= 67 Dilution (1/Mp:SHORE) = 15.9
Dilution (1/Mp:FISH) = 15.9 Dilution (1/Mp:WATER) = 321
" Transit time (tf) hrs. = 25 Transit time (tw) hrs. = . 25.8
Transit time (tp) hrs. = 1 Transit time (tb) hrs. = 131400
Isotope Bone Liver T. Bogdy Thyroid Xidney Lung GI-LLX Skin
1|H-3 0.00E+00| 2.61E-05| 2.61E-0S| 2.61E-05|( 2.61E-05] 2.61E-0S 2.61E-05 0.00E+00
2|C-14 1.85E+Q0f{ 3.71E-01} 3.71E-01{ 3.71E-01] 3.71E-01{ 3.71E-01] 3.71E-01 0.00E+00
3INa-~24 7.30E~03| 7.30E-03|] 7.43E-03 7.30E-03{ 7.30E-03| 7.30E-03|] 7.30E-~03 1.44E-04
4{p~-32 7.82E+01] 4.84E+00] 3.03E+00 0.00E+00| 0.00E+00] 0.0O0E+QO €.S7E+00 0.00E+00
5|Cr-52 0.00E+00}! C©.O00E+00}] 1.21E-04| 3.90E-05| 1.S54E-05| 1.00E-04 1.18E~02] 5.98E-05
é6|Mn-54 0.00E+00] 2.35E-01] 6.l16E-02 0.00E+00f 7.00E-02| 0.00E+00| 4.81E~01l] 1.77E-02
7{Mn-~56 0.00E+00| 7.5S9E-06| 8.86E-06 0.00E+00} 9.61E-0€6| 0.00E+00| S.00E~-04 8.B8E-06
g8|Fe~55 3.81E~02] 2.70E-02| 6.30E-03 0.00E+00] 0.00E+00] 1.71E-02| 1.17E-02 0.00E+00
9|Fe~-5% 5.82E~02] 1.36E-0l1} 5.S5SE-02 0.00E+00] 0.00E+00| 4.29E-02] 3.21E-01 3.49E-03
10|Co~5S8 0.00E+00| 4.93E-03 1.55E-02 0.00E+00] O0.0O0E+00] 0.00E+0O0 6.79E~-02 4.82E-03
11|Co~60 0.00E+00| 1.44E-02) 2.67E-01 0.00E+00] 0.00E+00] O0.OO0E+00| 1.87E-01l] 2.7SE-01
‘ j 12|Ni~63 1.78E+00| 1.26E-01 6.05E~-02 0.00E+0C0] 0.00E+00} 0.00E+00 2.01E-02 0.00E+00
13|Ni~65 7.77E-06] 9.93E-07| 2.91E-06)- 0.00E+00] 0.0O0E+00| O0.00E+00| 5.38E-05| 2.8SE-06
’ 14|Cu~64 0.00E+00] 1.50E-04] 7.65E-05{ 0.0DE+00| 3.80E-04] ‘0.00E+00| 1.17E-02| 7.08E-06
15{Zn~€5 1.14E+00] 3.96E+00 1.86E+00| - 0.00E+00}] 2.S54E+00| O.00E+Q0}|. 1.68E+00 S.35E-03
16|Zn-69 2.29E-11| 4.37E-11] 3.06E-12] 0.00E+00| 2.85E-11| 0.00E+00| B.05E-11] O0.00E+00
17|Br-83 0.00E+00| 0.00E+00| 1.74E-06| 0.00E+00] 0.00E+00| 0.00E+00}. 0.00E+00| S.76E-08
18|{Br~-84 0.00E+00| O0.00E+00|{ 5.99E-07 0.00E+00] O0.0OOE+00| O.COE+00| O0.00E+00| 6€6.9BE-07
19|Br-8S5 0.00E+00| O0.00E+00| : 0.00E+00 0.00E+00| 0.OOE+00| 0.00E+00 0.00E+00 0.00E+00
20|Rb~86 0.00E+00| 5.70E+00| 2.68E+00 0.00E+00| 0.00E+00] O.ODE+0QO 8.43E-01 1.12E-04
21|Rb-~-88 0.00E+00] O0.00E+00] 3.50E-08 0.00E+00f 0.00E+00] O0.O0Q0E+0O0 0.00E+00] 4.00E-08
22|Rb-89 0.00E+00 0.00E+00 S5.11E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.09E-07
23|Sr~-89 1.36E+00] O0.00E+00] 3.89E-D2 0.00E+00] 0.00E+00f{ 0,00E+00 1.62E-01 2.73E~-07
24|Sr-90 2.60E+01] O0.00E+00] €.43E+00 0.00E+00| 0.O0CE+00] O0.00E+00| 7.30E-0l} O.O00E+00
25|Sr-91 4.07E-03] O0.00E+00] 1.84E-04 0.00E+00| O0.0O0E+00| O0.00E+00|] 1.8SE=-02] 2.54E-05
26|Sr~-92- 1.58E-05| O0.00E+00] 7.22E-06] O0.00E+00| 0.00E+00| O0.0CO0E+00] 4.03E-04] 7.27E-06
27{¥-S0 2.76E-05] 0.00E+00| 7.91E-07 0.00E+00] 0.D00E+00] O0.0OCE+00] 2.27E-01| S5.71E-0B
28|¥=-91m 2.84E-16] O0.00E+00| 4.74E-07|- 0.00E+00] 0.0OO0E+00] O0.O00E+00| 1.34E-14 5.49E-07
29]|¥-81 5.24E-04 0.00E+00}] 2.57E-05 0.00E+00] 0.00E+00| O0.00E+00] 2.15E-01| 1.31E-