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- PROCEDURE REVISION SUM_MARY

ODCM INTRODUCTION

The revisions described below are clarification adding detail and editorial in
nature and do not change any limits or analyses. Thus, Revision 3 of
ODCM-QA-001 maintains the level of radioactive effluent control required
pursuant to 10CFR20.1302, 40CFR190, 10CFR50.36a and Appendix | to
10CFR50 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 Radlologncal Environmental
Operating and Radioactive Effluent Release Reports. :

1)  Update title of Chemistry Support Supervisor-SSES to Chemlstry Support
Supeivisor.

2) Update Reference 3.12, and step 4.2.1 to replace NDAP-00-1203 with
NDAP-QA-0524.

3) Update position titles in the Table of Contents and Section 4.

4) .- Revised Definition 5.2 to clarify the referenced drawing title.

5) Update Attachments A and B to clarify the required information to be )
included in the Radioactive Effluent Release Report and the Annual
Radiological Environmental Operating Report. Update to include reporting
guidance in support of the NEI Groundwater Protection Initiative.

6)  Update title of Chemistry Department-SSES to Plant Chemistry in step 6.1.

7) Update Step 2.4 to clarify the procedure for generating the Annual
Radiological Environmental Operating Report.

8) Added/revised Reference 3.8 to support item 7 above.

9) Revised_Reference 3.9 to update the procedure title.
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PURPOSE

The purpose of this procedure is to descrlbe the overall purpose and organlzatlon of the
SSES Offsite Dose Calculation Manual (ODCM).

POLICY/DISCUSSION

. The purpose of the ODCM is to provide the parameters and methodology to be used in
calculating offsite doses and effluent monitoring setpoints for the Susquehanna Steam
Electric Station, Units 1 and 2. The ODCM contains the requirements of the
Radiological Effluent Control Program (RECP) as described in Section 2.2 and the
Radiological Environmental Monitoring Program (REMP) as defined in TR 3.11.4.
Remedial actions to be taken when program limits (TROs) are exceeded are specified in
the Technical Requirements Manual (TRM). The ODCM includes methods for
determining maximum individual, whole body, and organ doses due to waterborne and
airborne effluents to ensure compliance with the dose limitations in the Technical
Requirements (TR). Methods are also included for performing dose calculations to
ensure compliance with the waterborne and airborne treatment system operability
sections of the Technical Requirements. This manual includes the required inputs for
inclusion in the Radioactive Effluent Release Report and the Annual Radiological
Enwronmental Operating Report

2.1 Denved Release Concentrations and Dose Rates

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. :

22 .Hadioactive Eﬁluent 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  Radioactive Effluent Release Report

' The Radioactive Effluent Release Report 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
SC-099-002 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. The
report is prepared in accordance with Procedure SC-099-004 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’s3.11.1.2,3.11.1.3,3.11.2.2,3.11.2.3,3.11.24, 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 = TS 5.5.4, Radioactive Effluent Control Program

3.3 TR21.1,0DCM

34 TR 2.1.4, Radioactive Effluent Controls

3.5 TR 3.6.1, Containment Venting or Purging

3.6 TR 3.11, Radioactive Effluents )

3.7  8C-099-002, Preparation of Radioactive Effluent Release Report

3.8  SC-099-004, Performance of REMP Annual TS/TRM Surveillances

3.9 10CFR20 Appendix B, Annual Limits on Intake and Derived Air Concentrations of
Radionuclides for Occupational Exposure; Effluent Concentrations;
Concentrations for Release to Sewerage

3.10 NDAP-QA-0646, Solid Radioactive Waste Process Control Program

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

3.12 NDAP-QA-1180, Radiological Effluent Monitoring and Control |

3.13 NDAP-QA-0524, Equipment Reliability and Station Health Process
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RESPONSIBILITIES
41 Vice President-Nuclear Operations
41.1 Ensures that the ODCM is used in performance of the surveillance
requirements and for compliance with the TROs stated in the TRM
relative to radioactive effluent.
412 Approves revisions to the ODCM.
4.2  General Manager-Nuclear Engineering
4.2.1 Provides modification engineering and support in accordance with
NDAP-QA-0524 for equipment and systems involved with the
conduct of the effluent and environmental monitoring programs at
SSES. i ' ‘
4.3  Manager-Quality Assurance
A 4.3.1 ' Periodically assesses the SSES effluent, environmental and
meteorological programs for compliance with the requirements of
the TRM and the ODCM. '
44  Manager-Plant Chemistry
4.4.1 Ensures the adequacy and correctness of methodologies
described in the ODCM.
442 Is responsible for reviewing revisions to the ODCM.
443 Approves both the Radioactive Effluent Release and the Annual -
: Radiological Environmental Operating Reports submitted to the
NRC. '
44.4 Manages the programs for the assessment of the radiological
environmental impact of SSES.
45

Manager-Regulatory Affairs

451 : Submits the required radiological effluent and environmental
reports to the NRC.

452 Notifies the appropriate groups of NRC licensing requirements. -
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Chemistry Support Personnel

46.1 | Develops methodologies used in performance of effluent dose
- calculations and establishment of setpoints.

462  Performs dose calculations necessary for fulfillment bf SSES
Technical Requirements Surveillance.

4.6.3 Preparés and submits the Radioactive Effluent Release Report to

Regulatory Affairs for submittal to the NRC.

46.4 Prepares and submits the Annual Radiological Environmental
' Operating Report to Regulatory Affairs for submittal to the NRC.

Chemistry Support Supervisor ]

471 . ‘Reviews Radioactive Effluent Release Report and Annual
Radiological Environmental Operating Report to assure adequacy
of content in accordance with Attachments A and B, respectively.

472 - Ensures developmént of appropriate revisions to the ODCM.

DEFINITIONS

5.1,

5.2

5.3

ECL - Effluent Concentration Limit as defined by TRO 3.11.1.1.

Site Boundary - Is that line beyond which the land is not owned, leased or
otherwise controlled by the licensee. (PPL Drawing C243786, SH1,
“Susquehanna S.E.S. Unit - 1&2 Site Facilities and Boundary Map.”)

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 materials, or any area
within the site boundary used for residential quarters or for industrial,
commercial, institutional and/or recreational purposes.

PROCEDURE

6.1

Organization

Plant Chemistry shall develop and maintain a set of procedures as described in
the following subsections. '

6.1.1 ODCM-QA-001 - ODCM Introduction

This procedure describes the overall purpose and organization of
the ODCM. ,
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6.1.5
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ODCM-QA-002 - ODCM Review and Revision Control

This procedure describes the initiation, review and processing of
revisions to the ODCM and establishes responsibility for the
ODCM. »

ODCM-QA-0083 - Effluent Monitor Setpoints

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

ODCM-QA-004 - Airborne Effluent Dose Calculations

“This procedure 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 limitations in the
Technical Requirements Manual.

ODCM-QA-005 - Waterborne Effluent Dose Calculations

This procedure provides 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.

'ODCM-QA-006 - Total Dose Calculations

This prbcedure provides the methodology and parameters to

determine the total dose to a member of the public from the fuel
cycle in the vicinity of the SSES site.

ODCM-QA-007 - Radioactive Waste Treatment Systems
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.
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6.1.8 " 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 Program (REMP), which includes the
annual land use census survey.and interlaboratory comparison
program. - '

6.1.9 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.

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 controlling procedures.
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CONTENTS OF RADIOACTIVE EFFLUENT RELEASE 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 radloac’uvnty
combining errors with samphng and measuring.

Values stated using three significant figures.

Values stated using external floating point form using “E” to denote exponent to the base 10.
The term “not detected” should not be used.

Annual report for previous 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 (TS 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 mdncate the date (i.e., month and year) the

change was lmplemented (TS 5.5.1.C.3).

Liquid Radwaste Effluent Monitoring lnstrumenta'non moperablhty 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 requnred actlons
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 currently being calculated (TRM Action 3.11.4.2.A).

Land use census identifies a location(s) that yields a calculated dose 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).

Idénﬁfy the cause of the unavailability of milk or fresh leafy ve'getable' samples and identify
the new location(s) for obtaining replacements (TRM Action 3.11.4.1.F.2).

Page 1 of 6
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Detectable airborne radioactivity in the Low Level Radwaste Holdmg Facnhty
(FSAR 11.6.11).

Additional miscellaneous reporting:requirements (e.g., Summary of applicable sampling
performed in support of the NEI Groundwater Protection Initiative which is not included in
the Annual Radiological Environmental Operating Report).

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
matenal)

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

Percent of applicable 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 in liquid effluents based on analyses performed. Data should be separated
by type of release mode, i.e., continuous or batch.

Tritium : -

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

Average concentrations (uCi/ml) of tritium released in liquid effluents to unrestricted
areas, averaged over the quarterly periods covered by the report.

Percent of applicable limit of average concentrations released to unrestricted areas,

“i.e., percent of 3 x 10 3 uCi/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 concentrations (#Ci/ml) of dissolved and entrained gaseous radioactive
material released to unrestricted areas averaged over the quarterly periods covered
by the report.

Page20of 6
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e Percent of limit of average concentrations released to unrestricted areas. Include the
limit used and the bases in the supplemental report information.

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

4. Alpha Radioactivity

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

5. Volumes

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

e Quarterly sums of total determined volume, in liters, of dllutlon water used during the
period of the report. _

6. Stream Flow

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

7. Abnormal Releases

e Include the number of releases, the volume released, the total activity released and
- any applicable discussion of onsite or offsite impacts due to the abnormal release(s). -
If any REMP monitored pathways were impacted due to an abnormal release, then
applicable discussion of the impact(s) to be included in the Annual Radiological
Environmental Operating Report. ‘
Gaseous Effluent
1. Gases
e Quarterly sums of total curies of fission and activation gases released.

e Average release rates (uCi/sec) of fission and activation gases for the quarterly
periods covered by the report.

o Percent of limit for releases of fission and activation.gases.

Page 30f 6
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Quarterly sums of total curies for each of the radionuclides 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, jodines

Quarterly sum of total curies of iodine-131 released.
Quarterly average release rate (uCi/sec) of iodine-131.
Percent of limit for iodine-131 for each quarter.

Quarterly sums of total curies of each of the |sotopes |od|ne-131 iodine-133, and
iodine-135 determined to be released.

3, Particulates

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

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

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

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

‘determined to be released based on analyses performed.

Quarterly sums of total curies of gross alpha radioactivity determined to be released.

4, Tritium

Quarterly sums of total curies of tritium determlned to be released in gaseous
effluents.

Average release rate (uCi/sec) of tritium.

Percent of appropriate limits for tritium

5. Table 2-2 should list nuclides even if the total is reported as zero (AR 281707).

Page 4 of 6
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6. Abnormal Releases

e Include the number of releases, the total activity released and any applicable
discussion of onsite or offsite impacts due to the abnormal release(s). If any REMP
monitored pathways were impacted due to an abnormal release, then applicable
discussion of the impact(s) to be included in the Annual Radiological Environmental
Operating Report. '

Solid Radwaste (SRW)

e Total curie quantlty and radionuclide composition for solid waste shipped for burial or
disposal.

e Total SRW volume in cubic meters.

o 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,
- efte., (c) irradiated components, control rods, etc., (d) other (describe) as applicable. [Note:
Our reporting typically breaks these categories into more detail.]

o Estimate of the major nuclide composition in each category of SRW

e The disposition of SRW shipments (number of shipments, mode of transport and
destination). [Note: This involves shipments that lead to burial 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).

¢ 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 revnewed and
recommended for approval by PORC. (FSAR 13.4.4.1)

Meteorological Data

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

Radiological impact on Man

 Total body and significant organ doses to individuals in unrestricted areas from receiving'
water-related exposure pathways.

Page 5 of 6
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o Total body and skin doses to individuals exposed at the poiht of maximum offsite

ground-level concentrations of radioactive materials in gaseous effluents.

» Organ doses to individuals in unrestricted areas from radioactive iodines and radioactive
material in particulate form from all pathways of exposure.

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

e Calculated doses to members of the public within the Riverlands/Information Center
Complex. ' o : "

Supplemental Information
e (Per RG 1.21, Page 1.21-13)

Standards for Normal Operation
e (Per40CFR 190.10)

{

‘ .

Page 6 of 6
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: CONTENTS OF :
l ANNUAL RADIOLOGlCAL ENVIRONMENTAL OPERATING REPORT

e REMP Summary Description (TS 5.6.2)

¢ Sampling Location Maps and Tables with Dlstances and Directions 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)

e Tables witha Statistical Summary of Analysis Results (TS 5.6.2)
¢ Data Interpretation (TS 5.6.2) _ )
e Comparison of indicator Location Data with Other Periods and Controls (TS 5.6.2)
e Trend Analysés for Detectable Results (TS 5.6.2) |
| ; . e Dose Evaluation with Environméntal Impéct Assessment (TRS 3.11.4.1.3)
o Interlaboratory Comparison Result.s‘(TRS 3.11,4.3.1)

e Deviations from Sampling/Analysis Requirements (TRM 3.11.4.1.A)

. Non-_SSES Radionuclide Activities.Detected (TRM 3.11.4.1.6) -
. o Explanation of Unavailable Monitqfing Resuits (TS 5.6.2)

pathway, then the REMP sample results, associated discussions and any applicable offsite -

o |f an abnormal release of radioactive material occurred which impacted a REMP monitored
dose calculations shall be included in the report.

Page 1 of 1
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" PROCEDURE REVISION SUMMARY

TITLE: ODCM REVIEW AND REVISION CONTROL

1) Revise/update the titie Chemistry Support Supervisor-SSES to Chemistry
Support Supervisor. ‘ '

2) Incorporate PCAF 2005-1504. -
3) Update Reference 3.4 to replace NDAP-QA-0152 with OPS-1-M.
| 4) ~ Revise Section 2.1 to clarify the Tech Spec requirement for the ODCM.

5)  Revise Section 2.3 to replace NDAP-QA-0728 with NDAP-QA-0730.

The above changes to ODCM-QA-002 have been evaluated as to not
decrease 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, App. 1.

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 Arinual
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 processrng 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 required by TS 5.5.1.

22 The i'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 fo"ows :

. ODCM-QA-nnn, where nnn is a sequential number startrng wrth -
- 001.
222 ODCM procedures shall be reviewed and accepted by the
- Manager-Plant Chemistry prr'or to PORC review.

223 ODCM procedures shall be approved by the Vrce Presrdent -

- Nuclear Operations. B -

224 , Changes to the procedures co'rrrprising' the ODCM require PORC

' “review prior to approval. Changes, which are solely administrative
. corrections or an expedited review revision, are exempt from
PORC review. PORC review will be indicated by recording the
PORC meeting number on the Procedure Change Process Form
- (NDAP-QA-0002-8).

225 ODCM procedures shall be issued and controlied 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-0730, but are reported as changes to the ODCM in
the Radioactive Effluent Release Report. ,
REFERENCES
3.1 TS 5.5.1, Offsite Dose Calculation Manual (ODCM)
32  NDAP-QA-0002, Nuclear Department Procedure Program
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3.3 - NDAP-QA-0101, Document Review
3.4 OPSV-.1 -M, Quality Assurance for Radiological Environmental Monitoring, _
: Radioactive Effluents, Meteorology, The Environmental Protection Plan, and The
Offsite Dose _Calculation Manual
35 NDAP-QA-0730, Licensing Document Changes
3.6 10CFR20.1302, Comphance with Dose Limits for Individual Members of the
_ Public
3.7 40CFR190, Environmental Radiation Protection Standards for Nuclear Power
Operation
3.8 10CFR50.36a, Technical Specifications on Effluents from Power Reactors
39 10CFR50, Appendix I, 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 Vice President-Nuclear Operations
4.1.1 “ Approv_es revisions to the ODCM. o ' I
42  Manager-Plant Chemistry o »
4.2.1 s the Responsible Functional Unit Manager (FUM).
4.3  Chemistry Support Supervisor
431 Ensures the adequacy and correctness of methodologies
described in the ODCM.
4.32 Is responsible for reviewing revisions to the ODCM.
4.4  Chemistry Support Personnel
441 ‘Maintain the ODCM.
4.4.2 Process revisions to the ODCM.
4.5  All Personnel
4.51 Submit comments on ODCM contents and proposed revisions to

the Chemistry Support Group
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DEFINITIONS
None
PROCEDURE
6.1 Personnel shall submit proposed >ODCM revisions on the SSES Offsite Dose

6.2

6.3

Calculation Manual Charige 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. Modmcatlons) donot
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 Support 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-002-1. .

_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 10CFR50,
Appendix .

6.3.2 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 indicating the area of the page that was
changed. The date the change is implemented is indicated on the
Procedure Cover sheet.
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6.4 Chemlstry Support Personnel shall follow the process described in
NDAP- QA 0002, Section 7.0, for plant procedures.

6.4.1 All review comments and resolutlons shall 'be documented
' according to NDAP-QA-0101.

642 The review shall sustain that the change does not reduce the
accuracy or reliability of dose calculatlons and/or setpoint
determinations.

6.5  Chemistry Support Personnel shall schedule the proposed ODCM revision 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 required in Section 6.3.1
and appropriate signature approvals. ’

6.7  Chemistry Support Personnel shall submit to the NRC a complets, legible copy of
the revised ODCM in the Radioactive Effluent Release Report for the perlod of
the report in WhICh any change in the ODCM was made.

RECORDS

The following shall be submitted to Nuclear Records in accordance with NR procedures:
7.1 Form(s) ODCM-QA-002-1, with attachments, if any.

7.2 Review package, assembled in accordance with the requirements of
"~ NDAP-QA-0002 and NDAP QA-0101.
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SSES OFFSITE DOSE CALCULATION MANUAL
CHANGE REQUEST

1. ODCM-QA-__ Submit a'separate form for each ODCM procedure to be revised.

2. Descrlbe proposed revisions to the SSES ODCM below. lnclude 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
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:

To be completed by Chemistry Support - SSES

Received by: ' " Date:

FORM ODCM-QA-002-1, Rev. 2, Page 1 of 1



PROCEDURE CHANGE PROCESS FORM

.W PCAF NO. 2007- \2>Q |2 PAGE1OF 4 3. PROC.NO. ODCM-QA-003 REV. 3
4. FORMSREVISED - R ,- R _,- R ,-- R ,- R ,- R
5. PROCEDURE TITLE |
Effluent Monitor Setpoints
6. REQUESTED CHANGE -
PERIODICREVIEW  [X] No [] YES
INCORPORATE PCAFS No [] YES # # # . #
REVISION [] . PCAF X DELETION [_] (CHECK ONE ONLY)
7. SUMMARY OF / REASON FOR CHANGE

Procedure changes below are all administrative:

1) Update Reference 3.11 to clarify the title and revision of the referenced calculation.
2) Update Notes 1 and 2 on Attachment A to clarify the revision of EC-RADN-1041.

The changes to ODCM-QA-003 are administrative and do not decrease the level of effluent control or the -
accuracy and/or reliability of dose calculations or set-point determinations as required by 10CFR20.1302,
40CFR190, 10CFR50.36a and 10CFR50 Appendix . '

Continued [ ]
: 8. DETERMINE COMMITTEE REVIEW REQUIREMENTS
& (Refer to Section 6.1.4) . .
PORC REVIEW REQD? NO []YEs - |o. PoRCcMTG# NA
BLOCKS 11 THRU 16 ARE ON PAGE 2 OF FORM
17. _Francis J. Hickey / 254-3056 / _ 8/7/2007 18. COMMUNICATION OF CHANGE REQUIRED?
PREPARER ETN DATE m NOo [Jyes (TYPE) _ )V  a
(Print or Type) ' ’ : : '
19, SIGNATURE ATTESTS THAT RESPONSIBLE SUPERVISOR HAS

CONDUCTED QADR AND TECHNICAL REVIEW UNLESS OTHERWISE

o P €/0/s7  DOCUMENTED IN BLOCK 16 OR ATTACHED REVIEW FORMS.
—ZE%L"‘A—M—— L0181 cROSS DISCIPLINE REVIEW (IF REQUIRED) HAS BEEN COMPLETED
RESPONSIBLE SUPERVISOR DATE gy SIGNATURE IN BLOCK 16 OR ATTACHED REVIEW FORMS.

(TMX 5219 Qualified)
20. N/A
FUM APPROVAL DATE
21. RESPONSIBLE APPROVER ENTER N/A IF FUM HAS APPROVAL AUTHORITY
N/A ' _ -
“INITIALS DATE

FORM NDAP-QA-0002-8, Rev. 12, Page 1 of 2 (Eléctronic Form)



PROCEDURE CHANGE PROCESS FORM

.1. PCAF NO. 2007- A\ S99 ,|2. PAGE20F 4 |3, PROC.NO. ODCM-QA-003 REV. 3°

(Attach if not previously issued).
Reference Appllcabll|ty/ScreemnglEvaIuatnon No. N/A

11. This question addresses 50.58 and 72.48 requirements of NDAP-QA-0726.
Either 11a or b 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 YES [] NA
- applicable. ~
b. This change requires a 50.59/72.48 ApphcabllltyIScreen/Evaluatlon [C]JYES [X] NA

NDAP-QA-03207

" power heat balance.

12. This change is consistent with the FSAR or an FSAR change is required. YES
Change Request No. N/A ,
13. Should this change be reviewed for potential effects on Training Needs or Material? ' D YES NO
if YES, generate an AR/NTG/PICN in NIMS and enter AR number. AR# N/A
14. Isa Suweillahce Procedure Review Checklist required per NDAP-QA-07227 |:] YES NO
15. a. Is this a Special, Infrequent or Complex Test/Evolution procedure per []YES NO

b. Reactor Engineering review required for changes that affect, or have potential for |_—_| YES & NO
affecting core reanctivit().‘/é nuclear fuel, core power level indication or impact the thermal ‘

REVIEW

16. Reviews may be documented below or by attaching Document Review Forms NDAP-QA-0101-1.

REVIEWED BY WITH

QADR (TMX QADR Qualified)
TECHNICAL REVIEW (TMX 5218 Qualified)
REACTOR ENGINEERING/NUCLEAR FUELS

ISHIST %% -

OPERATIONS

STATION ENGINEERING

EMERGENCY PLANNING

MAINTENANCE

RADIATION PROTECTION

NUCLEAR MODIFICATIONS

NUCLEAR DESIGN

CHEMISTRY o
OTHER S0.89Q 2007 - ©0B-09-0{ '

Lid

NO COMMENTS DATE

— 7 Premm /%o

Required for changes to Section Xl Inservice Test Acceptance Criteria.

FORM NDAP-QA-0002-8, Rev. 12, Page 2 of 2 (Electronic Fbrm)




. | " PROCEDURE CHANGE PROCESS FORM

PCAF NO. 2004- /772X |2. PAGE1OF 5 3. PROC.NO. ODCM-QA-003 REV. 3
4. FORMSREVISED -__R___, - R__, - R__, - R___, - R___, - R
5. PROCEDURE TITLE
" Effluent Monitor Setpoints

6. REQUESTED CHANGE ,
PERIODIC REVIEW NO [] YES

INCORPORATE PCAFS [XI No [] YES # # # #
REVISON [] i PCAF [X] DELETION [ ] (CHECK ONE ONLY)
7. SUMMARY OF / REASON FOR CHANGE

The change to ODCM-QA-003 is to update the title of the Chemistry Supervnsor-SSES to Manager-Plant
Chemistry.

The change to ODCM-QA-003 is an administrative correction and ddes not debi'éase the level of effluent
control or the accuracy and/or reliability of dose caiculations or setpoint determmatlons as required by
10CFR20.1302, 40CFR190, 1OCFR50 36a and 10CFR50 App I '

L Continued [ ]
.1. DETERMINE COMMITTEE REVIEW REQUIREMENTS o
(Refer to Section 6.1.4)
PORC REVIEW REQ'D? . NO |:| YES 9. PomcMTGH# N/A

BLOCKS 11 THRU 16 ARE ON PAGE 2 OF FORM

17. Francis J. Hickey /. '254:1141°/ 09/20/2004 |18. COMMUNICATION OF CHANGE REQUIRED?
PREPARER  ETN DATE XIno [JYES (TYPE)
(PrintorType) . .. .~~~ .

19 : SIGNATURE ATTESTS THAT RESPONSIBLE SUPERVISOR HAS
. ' CONDUCTED QADR AND TECHNICAL REVIEW UNLESS OTHERWISE

A, 9 /23 /54  DOCUMENTED iN BLOCK 16 OR ATTACHED REVIEW FORMS.
ﬁ%ﬂ“ﬂ(—ﬁ—w CROSS DISCIPLINE REVIEW (IF REQUIRED) HAS BEEN COMPLETED
RESPONSIBLE SUPERVISOR ~ DATE gy 5iGNATURE 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

FORM NDAP-QA-0002-8, Rev. 10, Page 1 of 2 (Electronic Form)




PROCEDURE CHANGE PROGESS FORM

.1. PCAF NO. 2004-//272 |2. PAGE2OF 5 |3. PROC. NO. ODCM-QA-003 REV. 3

11. This question documents the outcome of the 50.59 and 72.48 Review required by NDAP-QA-0726. .
Either 11a or b 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 YES [] NA
applicable. A _
b. This change requires a 50.59/72.48 Appllcablhty/Screen/EvaIuatlon |:] YES N/A

(Attach if not previously issued).
Reference Applicability/Screening/EvaIUation No.

12. This change is consistent with the FSAR or an FSAR change is requ:red ‘ 'YES
Change Request No.

13. Should this change be reviewed for potential effects on Tralnmg Needs or Material? ] YES NO
It YES, generate an AR/NTG/PICN in NIMS and enter AR number. AR #

14. s a Surveillance Procedure Review Checklist required per NDAP-QA-0722? [] Yes NO -
15. s this a Special, Infrequent or Complex Test/Evolution procedure per _ D YES NO

’ NDAP-QA-0320?

16. Reviews may be documénted below or by attaching Document Review Forms NDAP-QA-0101-1.

| , REVIEWED BY WITH DATE
REVIEW : NO COMMENTS

ADR .
TECHNICAL REVIEW

REACTOR ENGINEERINGINUCLEAR FUELS #
S % %

OPERATIONS | .
STATION ENGINEERING A B -
EMERGENCY PLANNING AN F-2/—0Y
MAINTENANCE : S |

RADIATION PROTECTION

NUCLEAR MODIFICATIONS

NUCLEAR DESIGN

CHEMISTRY o

OTHER 10CFR 50.54Q . z ﬁ 25 5 4 Ax 9.,2/14/
. J , f 7
*  Required for changes that affect or have potential for affectnng re reactivity, nuclear fuel, core power level

indication or impact the thermal power heat balance. )

»* Required for changes to Section Xl Inservice Test Acceptance Criteria.

' FORM NDAP-QA-0002-8, Rev. 10, Page 2 of 2 (Electronic Form)
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QUALITY CLASSIFICATION: APPROVAL CLASSIFICATION:
‘ Plant -3 Non-Plant

] Non-QA Program

I QA Program
[J iInstruction

// 38/ 2008

N/A

EFFECTIVE DATE:

PERIODIC REVIEW FREQUENCY:

PERIODIC REVIEW DUE DATE: N/A

RECOMMENDED REVIEWS:
_Nuclear Emergency Planning

. Procedure Owner: Francis Hickey' 4
MANRZES — f//m £ CAemic z‘:n;,

-Chemiotry-Supernviser—S8ES

Responsible Supervisor:

~Ghemistry-Supervisor—S6ES-

Vice President — Nuclear Operations

Responsible FUM:

Responsible Approver:

FORM NDAP-QA-0002-1, Rev. 3, Page 1 of 1

ERY



ODCM-QA-003
Revision 3
Page 2 of 14

TITLE:  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, 40CFR190, 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 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. Sections 2.3 and 2.4 revised to delete reference’s to lodlne 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—OO4 Airborne Effluent Dose
Calculations.
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' PURPOSE

This procedure discusses the methodology to be used in determining effluent monltor
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 |.

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

POLICYIDISCUSSION

2.1 . ODCM Setpoints are Upper Limit Values

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

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

2.2.3 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.

2.2.4 Setpoint values are to be calculated to ensure that alarm and trip actions
occur upon approaching 10 times the EC limits of 10 CFR 20,
Appendix B, Table 2, Column 2 and 2E-4 uCi/ml for total dissolved gases '
at the release point to the Unrestricted Area. '

2.2.5 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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Airborne Effluent Monitors

2.3.1

232

233

2.3.4

235

2.3.6

Noble gas activity 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 flow 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 setpoinfs applicable to the operation of the
SSES airborne effluent monitors are provided in the applicable plant
procedures.

Setpoints are conservatively established for each effluent monitor so that v
the instantaneous dose rates of TRO 3.11.2.1.1 will not be exceeded.

The general methodology for establishing plant ventilation airborne
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 effiuents..
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 to the holdup system. Alarm setpoints are
based on the Technical Specification 3.7.5 noble gas release rate limit of
330 millicuries/second or less at the motive steam jet condenser
discharge.

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 3.11.2.1.1.

Selection of Data for Determination of Dose Rate Compliance

241

242

_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.T 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 effluent, a monitor
high alarm does not necessanly indicate that a dose rate Ilmlt 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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3.0

3.1
3.2

3.3

34

3.5

3.6

3.7

3.8

3.9

3.10

3.1

3.12

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 period 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

TS 3.7.5, [Radioactive Effluents] Main Condenser

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

TR 3.11.1.4, Liquid Radwaste Effluent Monftoring .Instrumentation 0

TR 3.11.1.5, Radioactive Liqu.id Effluent Monitoring Instrumentation

TR 3.11.2.1, [Radioactive Effluents] {Gaseous Effluents] Dose Rate

TR 3.11.2.6, Radioactive Gaseoﬁs Effluent Monitoring Instrumentation

10 CFR 20.1301, Dose limits for individual members of‘-the public

10 CFR 20 Appendix B, Annual Limits on In{ake (ALls) and Derived Air
Concentrations (DACs) of Radionuclides for Occupational Exposure: Effluent

Concentrations; Concentrations for Release to Sewerage

40CFR190, Environmental radiation protection standards for nuclear power
operations

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 Light-Water Cooled Nuclear Power
Reactor Effluents :

EC-RADN-1041, Rev. 5, SSES “Expected” Liquid and Gaseous Effluent Aquatic
Doses and Atmospheric Doses — NWC/CFS/HWC - ‘

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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3.13 PPL AR# 401298, “Deletion of LRW Composite Sample P-32 Analysis 5/2002"
3.14 EC-ENVR-1042 Airborne Effluent Dose Conversion Factors Used in Chemistry

Procedures.

RESPONSIBILITIES
4.1  Ghemiotry-Superviser—66ES Mmeansgesr = Plan "—"W"*”V

4.1.1- Is responsible for calibrating, functionally testing, and providing alarm
responses for radiological effluent monltonng eqmpment

3O

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

413 Is responsible for development of methodology and calculatlons used to
estabhsh setpoints

DEFINITIONS

51 Actual Tank Activity - The sum of fhe products of tank concentratiéns and
volume for each isotope.

5.2 Cs-137 Equivalerit- Concentration equivalent of 1.00E-06 uCi/mi ECL for Cs-137.

5.3  ECL - Effluent Concentration Limits as defined in 10CFR20, Appendix B.

- PROCEDURE

6.1 Liguid Effluent Monitoring

Chemistry shéll develop procedures implementing the following requirements for
Liquid Effluent Monitoring.

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

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

G = X*;Cw- (Eq. 6.1-1)
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Where:
'C,' = The setpoint conc’ent‘ration at which the discharge would be
terminated (uCi/ml).
X = 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. :

Cx =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 Sétpoint 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 radiation monltor setpomt (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/ml'is
determined by dividing the setpomt concentratlon by the calibration factor

(uCVmI/cpm)

‘Chemistry shall determine the radiation monitor setpoint as follows:

C,
S=?"+B (Eq. 6.1-2)

Where:

S

the radiation monitor setpoint (cpm)

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

K

the radiation monitor calibration factor (LCi/mi/cpm)

the background radiation level for the radiation monitor (cpm)

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

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

Chemistry shall establish the maximum Discharge Flow Rate using the
following equation:
f= F (Eq. 6.1-3)

Y*[ZC /L, + Cyei12E~ 4) 1

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 unltless number that is chosen 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-90

(uCi/ml).

Ln = 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 I, Column 2 (pre-1994 10CFR20) may
be used for those isotopes for which the MPC is more
restrictive than (10 x EC). '

Cwei =  The concentration of noble gas isotépe 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 setpoints for these monitors are set at 1E-5/cal. factor = - :
(IE-5 = 10-times the Cs-137 equivalent). Considering the radionuclides
predominant in SSES liquid effiuents e.g., Co-58, Co-60, Fe-59, Mn-54
and Cr-51, use of a setpoint based on the Cs-137 ECL is reasonable

-based on the following parameters:

1)  photon abundance (85%), photon energy (0.662 MeV)

v

2)  magnitude of applicable ECL (1E-6 #Ci/ml)

Because Service Water, SDHR Service Water, and RHR Service Water
systems are not normal release pathways for liquid effluents, no credit
should be taken for possible dilution scenarios. All service water should
be maintained below 1E-5 4Ci/ml (10 times the Cs-137 equivalent ECL)
or as established by Chemistry based on operating experience

(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 6r 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)
(1E-5) = 10 times the Cs-137 ECL (uCi/ml)
Cal. Factor =  monitor response factor per unit Cs-137

concentration determined during most recent
calibration (zCi/ml per cps for Service Water and
SDHR Service Water, uCi/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).

Airborne Effluent 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.



ODCM-QA-003
Revision 3
Page 12 of 14

6.2.1 - Site Limiting Release Rate - Noble Gas

a. - The limiting total body and skin release rates are calculated as

follows:
* *®
= Onc ;)RTB k (Eq. 6.2-1a)
B
* * .
= 2 " DR Tk (Eq. 6.2-1b)
D, -

Where:

-

.k Ls
Qe
DRirs

DRs
- Drs

Ds

limiting release rate- noble gas total body (uCi/min)

limiting release rate- noble gas skin (uCi/min)

. - o
lotal noble gas source term (Ci)

total body dose rate limit for the noble gas effluent
* (500 mrem/year) (ref. TRO 3.11.2.1, L.A)

total skin dose rate limit for the noble gas effluent
(3000 mrem/year) (ref. TRO 3.11.2.1, 1.B)

limiting total body offsite dose resulting from the noble
gas source term Qug (mrem)

limiting skin offsite dose resulting from the noble gas
source term Qug (mrem)

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

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

Note, Qug 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 umt 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

lesser of L1z and Ls and the site limiting release rate for noble gas
implemented in the Emergency Pian.  The Emergency Plan may

. be revised to implement the lesser of Lygand Ls to provude
additional flexibility in plant operations.

Monitor Limiting Concentration - Noble Gas

The limiting noble gas concentration shall be determined as follows:

PZL% (Ea. 6.2-2)
Where:
Cne - | limiting noble gas concentration (uCi/cc)
Ly = site limiting release rate . noble gas from §6.2.1 (#Ci/min)
Fy = vent flow high limit for vent V (cc/min) |
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' PARAMETERS USED TO DETERMINE AIRBORNE EFFLUENT MONITOR SETPOINTS

NUGCLIDE TOTAL RELEASE (1)

a3 ' (Cilyear per reactor)
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 k 2.22E+01
Kr-89 ‘ 1.47E+02
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

Annual Average Dispersion Parameters leltlng Site Boundary (2)
Relative Concentration 1.46E-5 sec/m®
Decayed Relative Concentration 1.46E-5 sec/m®

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

Notes:

1. Design basis “expected” gaseous effluent releases per EC-RADN-1041, Rev. 5

2. 1973-76 Meteorological Data Updated to 1996 Land Use Survey per EC-RADN-1041,
Rev. 5

@
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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
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 Operating and Radioactive Effluent Release Reports.

1) Incorporate PCAF No. 2004-1760.

2) Add verbiage to section 2.4.3 to clarify the requirements for gaseous
effluent exposure pathway dose calculations.

3) Revnse verbiage in section 6. 6.1 to clarify the process for performing dose .
projections from gaseous efﬂuent

4) Add step 2.4.6 to provxde guidance for assignment of a noble gas isotopic
mix to the.applicable release period when a gaseous. efﬂuent noble gas
monitor mdlcates a release has occurred.
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The purpose of this procedure is to provrde 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
fimitations 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

2.1.2

2.15

2.2 Noble Gases.

2241

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.

Annual.dose ealculatlens-for the Radioactive Eﬁluént Release
Report are based on the actual meteorological conditions
concurrent with the reporting year.

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

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.

The methodology described herein incorporates parameters
outlined in 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-
10CFR50, Appendix |, and NUREG-0133, Preparation of
Radiological Effluent Technical Specifications for Nuclear Power
Plants. :

The methods for sampling and analysis of continuous ventilation
releases are given in the applicable plant procedures.
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Radionuclides Other Than Noble Gases

2.3.1

Effluent Data

2.41

- 2.4.2

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 effluent
monitoring program.

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

Applicable airborne pathways at SSES include immersion, .
inhalation, ground exposure, vegetable ingestion, and cow-milk
ingestion. The grass-to-meat-to-man airborne pathway is
applicable depending on its identification in the annual Land Use
Census Report. If a specific airborne exposure pathway does not
exist (based on the most recent Land Use Census results) then
offsite dose calculations for the apphcable exposure pathway do

“not need to be performed

Quarterly doses are the summation of the applicable 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 Oll Tank and Noble Gases Entrained in qumd

. Effluents.

The contribution from Insignificant Effluent Pathways to the total
dose from ail 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 effluent dose limits for the SSES. Insignificant -
Pathway Effluents will be tracked and evaluated quarterly.
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When a gaseous effluent noble gas monitor.indicates a release
has occurred, a noble gas isotopic mix shall be selected and
assigned to that release period. If a representative sample cannot
or was not obtained during the release, then the isotopic mix
should be based on the apphcable unit current conditions as
appropriate.

2.5 Assignment of Releases to the Reactor Units

2.5.1

'REFERENCES

For determination of compliance with SSES radioactive effluent
dose limits which are on a "per reactor unit" basis:

a.

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 Qil System
vents, and the Unit 1 Hydrogen Seal Oil system vent. The
Radwaste Building vent shall also be mcluded in Unit 1
releases : :

| _Efﬂuents from the Unit 2 Reactor Buiild'i“'rig vent and the Unit

2 Turbine Building vent shall be included as Unit 2
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 TR Table 3.11.2.1-1, Radioactive Gaseous Waste Sampling and Analysns '

Program

32 TR3.11.2.2, [Radieactive Effluents] [Gaseous Effluents] Dose-Noble Gases

3.3 TR 3.11.2.3, [Radieactive Effluents] [Gaseous Effluents] Dose-lodine, Tritium,
. and Radionuclides in Particulate Form
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3.4

3.5
3.6
3.7

3.8
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3.10
3.1
3.12

3.13
3.14

3.15
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TR 3.11.2.5, [Radioactive Effluents] [Gaseous Effluents] Ventilation Exhaust
Treatment System

TR 3.11.3, Total Dose

TR 3.3.3, Meteorological Instrumentation

10CFR20 Appendix B, Annual Limits on Intake (ALIs) 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 Techmcal Specifications for

_ Nuclear Power Plants, October 1978

NEPM-QA-1017, SSES Meteorological Data Processing and Reporting -
ODCM-QA-006, Total Dose Calculations

PPL Calculation. EC-ENVR-1055, Rev. 0, :‘Evaluation of Dose Factors for Liquids
and Gaseous Effluent Releases”

SSES Annual Land Use Census Report
PPL Calculation EC-ENVR-1008, Rev. 4, “Unmonltored Release Analysis:
Systems Identified in PLI-77223"

Analysis of the Effluent Sampling Line Particulate and lodine Losses for thev
Susquehanna Steam Electric Station by Watts-Bar Jones, February 1988
(PLI-55451 and PLI-54729)

PPL Calculation EC-RADN-1041, Rev. 5, SSES “Expected” Liquid and Gaseous
Effluent Aquatic Doses and Atmospheric Doses — NWC/CFS/HWC

4. RESPONSIBILITIES

4.1

Manager - Plant Chemistry

411 Ensures adequacy and correctness of methodology to be used in
calculating doses resulting from airborne effluents as necessary
for fulfillment of Technical Requirement Survelllances (3.11.2.21,
3.11.2.3.1, 3.11.3).
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4.1.2 - Ensures the cumulative dose contributions for the current calendar
quarter and current calendar year are determined every 31 days in
fulfillment 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 effiuents are developed to ensure
compliance with the dose limitations in the Technical
Requirements Manual.

DEFINITIONS

5.1

5.2

53

FID - Fraction of airborne radioiodine effluent that is estimated to be elémental
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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6. PROCEDURE
6.1  Noble Gases
6.1.1 "~ The dose raté at a specified location due to noble gases released

in airborne effluents shall be determined by the following equation
for whole body dose:

D=y, X (K)X/Q,(Qy) (Eq. 1) (Ref. 3.9)

and by the following equation for skin dose:

Dy =Y, Y [LHIM)IX/0),(Q) (Eq.2)(Ref. 3.9)

where:
Dwp = the annual whole body dose (mrem/yr) '
. | K. = the whole body dose factor due to gamma
: : ' emissions for each identified noble gas radionuchde

(i) from Attachment A (mrem/yr per uCiim?®)

(X/Q)v' = the relative concentration factor for the specif' ied
location from vent release point (v) such as from
Attachment B {(sec/m’) :

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

(uCilsec)

Ds = the annual skin dose (mrem/yr)

L; = - the skin dose factor due to the beta emissions for
each identified noble gas radionuclide (i) from
Attachment A (mrem/yr per uCifm®)

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

11 = 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
airborne effluents during any specified time period shall be

_determined by the following equation for gamma radiation:

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

and by the following' equation for beta radiation:

D,=317E-8 > (N;}X/Q), Qi)  (Eg. 4)(Ref.39)

where:

Dq

3.17E-8

(X/Q),

in

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

- the to{al 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 gi) from
Attachment A (mrad/yr per uCi/m~)

the relative concentration factor for the specified
location such as from Attachment B (sec/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

6.2.1

6.2.2

The dose rate at a specified location due to inhalation of

" radioactive materials released in airborne effluent (including I-131

and 1-133) shall be determined by the foIIowmg equation for any
organ:

D=}, s (R)W,)Q',) (Ea. 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.
(mremv/yr per uCi/m®)

W, = _the relative concentration factor for the specified

- location from Attachment B. (sec/ms)
Q' | _. = - . the release rate of radlonuchde (I) from vent (v)

(uCi/sec)

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

D =317E-8 3 (R,)W,)(Q,)  (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 uCi/m®) and
for ingestion 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
lnhalatlon pathway and relative deposition (D/Q:
m) for the ingestion and ground pathways such
as from Attachment B

Qu = the ihtegrated 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.

Airborne Effluent Monitoring - lodine and Particulate

The methodology outlined in Equatlons 7, 8,9, and 10 shali be’ utlhzed 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-1040. : i

6.3.1 . Site Limiting Release Rate — lodine
a. The limiting I-131 release rate shall be determlned as
follows:
L, ____Q.L*_D_Rﬂ. (Eq. 7)
D, A
Where:
L = limiting release rate- |;1 31 (uCi/min)
Q = total I-131 source term (Ci)
DR = dose rate limit for -131, I-133, tritium, and

particulate effluent (1500 mrem/year maximum
organ, inhalation) (ref. TRO 3.11.2.1, II.A)A
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D,): » = limiting (maximum) organ dose for all age groups
resulting from the total -131 and |-133 source
- term (mrem) . ‘

k = units conversion factor _
(1E6 uCi/Ci) * (1 yr/365 days) * (1 day/24 hours)
*(1 hour/ 60 minutes)

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

Note, Q;is the I-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.

6.3.2 Limiting Concentration lodine

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

: L. . : :
b SR, . (q )
Where:
Ci = limiting i-131 concentration (uCi/cc)
L = limiting 1-131 release rate from §6.3.1 (uCi/min)
Fv = 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 particlulates shall be

determined as follows:

QP * DRIP * [k B
L,==—"——— (Eq.9
P "D, (Eq.9)
Where:
Lp = limiting release rate- particulates (uCi/min)
- Qp = total particulate source term (Ci)

DR =  dose rate limitfor i-131, 1-133, tritium, and.
particulate effluent (1500 mrem/year
maximum organ, mhalatlon) (ref. TRO
3. 11 2.1, 1LA)

De = limiting (maximum) orgén dose for all age

-~ groups resulting from the source term Qp
(mrem) . -
k = units conversion factor” ~

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

Dpshall be determined per equation 6 uéing the particulate
source term and dispersion parameters prowded in
Attachment E.

Note, Qp is 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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6.3.4 Limiting Concentration - Particulates

The limiting particulate concentration shall be determined as

follows:
L

Cp =< Eq. 10

P Z F, ( g. 10)
Where:
Co = limiting particulate concentration (uCi/cc)
L, = limiting particulate release rate from §6.3.3

(Ci/min)

F, = . vent flow high limit for vent v (cc/min)
6.4 Airborne Monitor Line Loss Corrections |
. ' 6.4.1 Chemiétry shall apply the following correction faétors to sample

analysis results in order to correct for airborne effluent monitor
sample line loss in accordance with station procedures:

CORRECTION FACTORS
(Ref. 3.15)
6.4.2 Effluent Mon lodine Particulates
itors :

’

Reactor Building Unit 1 Refuel Floor

1.5 32
Reactor Building Unit 1 Roof 1.0 1.0
Reactor Building Unit 2 Refuel Floor 1.5 3.2
Reactor Building Unit 2 Roof 1.0 1.0
Turbine Building Unit 1 Refuel Floor 1.6 3.6
Turbine Building Unit 1 PAVSS 1.7 4.2
Turbine Building Unit 1 Roof 1.0 1.0
Turbine Building Unit 2 Refuel Floor 1.6 3.6 -
~ Turbine Building Unit 2 PAVSS 1.7 4.3
Turbine Building Unit 2 Roof 1.0 1.0
Standby Gas Treatment; Refuel Floor 1.5 3.9
Standby Gas Treatment; PAVSS 1.6 4.4
Standby Gas Treatment; Roof 1.0 1.0
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6.5  Airborne Effluent Dose Calculations Exceeding Twice the Quaﬁerly or Annual

TRM Values

- 6.5.1

!?\‘\
\

A
v

When the results of airborne dose calculations exceed twice the
value of TR’s 3.11.2.2.a, 3.11.2.2.b, 3.11.2.3.a, 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 actions
specified in TR 3.11.3.

6.6 Projected Dose from Gaseous Effluent

6.6.1

RECORDS

None

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 as appropriate, for what would be indicative of
expected future operations.
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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 pCi/m°) | (mrem/yr per uCi/m°) | (mrad/yr per uCi/m°) | (mrad/yr per uCi/m°)

Kr-83m ' 7.56E-02 - 1.93E+01 2.88E+02
Kr-85m 1.17E+03 1.46E+03 - 1.23E+03 : 1.97E+03
Kr-85 1.61E+01 1.34E+03 1.72E+01 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 1.48E+03
Xe-133 - 2.94E+02 3.06E+02 3.53E+02 1.05E+03
~ [Xe-135m : 3.12E+03 . 7.11E+02 3.36E+03 7.39E+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 9.21E+03 ] 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 alrborne 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

Notes:

. 1. July, 1981, through December, 1985, meteorological data.

Page 1 of 1

Type of Location Direction | Distance X/Q X/Q X/Q D/Q
' (miles) | (sec/m®) | (sec/m®) | (sec/m® | = (permd
no decay | 2.260 day | 8.000 day
C decay decay

undepleted | undepleted | depleted
Maximum Site Boundary . 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 |1.10E-05 {9.70E-06 {1.10E-08
Maximum Dairy Animal WSW 1.70 |6.60E-06 [6.50E-06 [5.50E-06 [6.10E-09
Maximum D/Q Residence SE 0.38 |4.10E-06 |4.10E-06 |3.80E-06 |2.20E-08
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
- (Ref.3.9Ch. 52,5.3)

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

Grs/Goat/Milk (GMILK)

Units:

AgeGroup:  ADULT
Pathway:

Nuclide Bone

H-3 0.00e+00
C-14 2.63e+08
NA-24 2.94e+05
P-32 3.19e+09
CR-51 0.00e+00
MN-54 0.00e+00
MN-56 0.00e+00
FE-55 3.27e+05
FE-59 3.86e+05
CO-58 0.00e+00
CO-60 0.00e+00
NI-63 8.08e+08
NI-65 4.52e-02
CU-64 0.00e+00
ZN-65 1.65e+08
ZN-69 2.64e-13
BR-83 0.00e+00
BR-84 0.00e+00
RB-86 - 0.00e+00
RB-88 0.00e+00
RB-89 0.00e+00
SR-89 3.05e+09
SR-90 9.83e+10
SR-91 6.11e+04
SR-92 1.04e+00
¥-90 8.51e+00
Y-91 1.03e+03
Y-91M 7.5%e-21
Y-92 6.78e-06
Y-93 2.6%e-02
ZR-95 1.13e+02
ZR-97 5.21e-02
NB-95 9.91e+03
MO-99 0.00e+00
TC-99M 4.02e-01
TC-101 3.77e-61
RU-103 1.22e+02
RU-105 1.04e-04

Page 1 of 44

oouURLEPNUKHrUWODOODOODOODOONNINWOODUUMMNMNUVUVLILFE UVONUERFEOERENWOE

.56e+03
L 27e+07
.%4e+05
.28e+09
.00e+00
.01le+06
.07e-04
.26e+05
.08e+05
.66e+05 .
.97e+06
.60e+07
.87e-03
.67e+03
.24e+08
.04e-13
.00e+00
.00e+00
.11e+08
.99%e-46
.93e-55
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.63e+01
.05e-02
.51e+03
.98e+06
.14e+00
.A44e-61
.00e+00
.00e+00

Thyroid

.56e+03
.27e+07
.94e+05
.00e+00
.05e+03
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 -
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

PP OURPODUVPFEFUUODOO0OO0OO0O0DO0O0O0O0ODO0O0O0OWWANROOoODOODOOOMARWNONMUE

.56e+03
.27e+07
.94e+05
.00e+00
.56e+02
.01e+05
.44e-04
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.72e+03
.50e+08
.28e-13
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.70e+01
.5%e-02
.45e+03
.74e+06
.72e+01
.7%e-60
.66e+02
.34e-03

CONUVMODODOOOO0OOODO0OO0DO0O0OO0DDOODOOO0OO0OOONMFHOORONU R

.56e+03
.27e+07
.94e+05
.00e+00.
.55e+03
.00e+00
.00e+00
.26e+05
.54e+05
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
:00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.56e-01
.78e-61
.00e+00
.00e+00

.'Airbor_ne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/m~3)) .

.56e+03
.27e+07
.94e+05
.31e+09
.63e+05
.09e+06
.62e-02
.29e+05
.03e+06
.15e+07
.70e+07
.17e+07
.49e-01
.27e+05
.30e+08
.58e-14’
.71le-02
.65e-29
14e+07
.14e-57
.61le-68
.89%9e+08
.84e+09
.91e+05 -
.07e+01

02e+04

.67e+05
.23e-20
.19e-01
.54e+02
.15e+05
.26e+03
.35e+07
.90e+06
.72e+02
.63e-72
.43e+04
.35e-02

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 .
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.56e+03
.27e+07
.94e+05
.93e+08
.43e+03
.93e+05
.00e-05
.26e+04
.48e+05
.27e+06
.34e+06
.71e+07
.68e-03"
.25e+03
.37e+08
.51e-14
.19e-02
.10e-24-

.45e+08
.59%e-46
.58e-55"
.75e+07
.41e+10
.47e+03
.51e-02
.28e-01
.76e+01
.94e-22
.98e-07 -
.44e-04
.46e+01
.81e-03
.96e+03
.66e+05
.44e+01
.33e-60
.26e+01
.10e-05
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AgeGroup:
Pathway:

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

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

Nuclide Bone

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

- CS8-136

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
wW-187

NP-239
PU-239
U-235

WWH JRFORLRBUUVNDNOVOSUVMWUNNYSRE DR NDPRODOB S QWO DR o0
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.45e+03
.9%e+06
.96e+06
.88e+01
.49e+06
.53e-11
.23e+06
.82e-34
.34e+04
.88e+05
.53e+05
.78e+08
.0le-01
.33e+06
.27e-12
.76e+03
.70e+10
.90e+08
.21le+10
.95e-23
.48e-09
.23e+06
.71e-47
.12e-81
.42e-01
.29e-12
.81le+02
.00e+00
.2%e+04
.8%e+01
.25e-55
.13e+01
.83e+02
.41e-01
.36e+06
.71e+08

Liver

O O WO WWERENDBAMBDBDWULDWWEHBNDNDWEBNNSREFNMNNRERNDJONO

.00e+00
.46e+06
. 08e+05
.83e+01
.96e+06
.32e-11
.70e+06
.02e-34
.12e+04
.87e+05
.46e+05
.54e+08
.69e-01
.05e+06
.46e-12
.03e+04
.04e+10
.12e+09
.03e+10
.83e-23
.91le-12
.05e+03
.31e-50
.24e-84
.73e-01
.04e-12
.93e+02
.69e+03
.79e+04
.60e+00
.43e-55
.31le+01
.55e+02
.34e-02
.04e+05
.00e+00

OO0 0000000000000 ORAUVWVWOANWWNNRLROUWMOO

~ Grs/Goat/Milk (GMILK)

Thyroid

.00e+00
.00e+00
.88e+05
.83e+01
.40e+06
.7le-11
.48e+06
.97e-34
.36e+04
.06e+05
.33e+07
.33e+10
.41e+00
.95e+08
.00e-11"
.34e+06 .
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

OWRONRPRRERRERPOOWERRWERRERPWUNBEARPENNWRENWIRP N

.73e+03
.27e+07
.95e+06
.21e+02
.23e+07
.48e-10
.02e+07
.11e-33
.15e+05
.80e+06
.17e+06
.36e+08
.28e-01
.06e+06
.51le-12
.26e+04
.31e+10
.74e+09
.03e+10
.29e-23
.65e-12
.38e+03
.01le-50
.58e-84
.00e+00
.00e+00
.83e+02
.63e+00
.06e+04
.3%e+00
.93e-55
.64e+00
.00e+00
.35e-01
.76e+05
.67e+07

COO0OO0ODOCOO0ODO0OOOOOONNNMNNPEBWNDOOOOOOOOOOODOOOOO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.34e+09
.38e+08
.42e+09
.23e-24
.22e-12
.32e+03
.45e-50
.40e-84
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

GI-L1li

AN NN

1

WWwoNOANRPROoORFREPPEPINONMNOTOUNMNUDWAOINDNWWOUIEOTOONO NDOYWN

.58e+05 0.
.64e+09 0.
.8le+06 0.
.21e+03 0.
.84e+07 0.
.66e-11 0.
.64e+07 0.
.83e-35 0.
.1le+06 0.
.82e+06 0.
.43e+05 0.
.71e+07 0.
.05e-02 0.
.64e+06°0.
.02e-15 0.
.29e+04- 0.
J06e+08 0.
.54e+08 0.
.86e+08 0.
.49e-28 0.
.72e-09 0.
.64e+06 0.
.69e-56 0.
.00e+00 O.
.0le+04 0.
.62e-09 0.
.50e+06 0.
.38e+05 0.
.45e+07 0.
.30e+04 0.
.19e-61 0.
.27e+04 0.
.15e+05 0.
.90e+03 0.
.09e+05 0.
.62e+07 0.

Skin

00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00

00e+00Q°

00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00
00e+00

NDOONNIBDONBELENSNREPNMENREPENWANdRPORPNRRRPERPONREDNDWW

.10e+02
.84e+06
.62e+05
.70e+01
.70e+05
.5%e-12
.14e+06
.52e-34
.77e+04
.75e+05
.95e+05
.46e+08
.41e-02
.23e+06
.24e-12
.50e+03
.30e+10
.25e+09
.98e+10
.89%e-23
.60e-10
.11le+05
.93e-48
.59%9e-82
.22e-02
.60e-13
.46e+01
.09e-01
.31e+03
.3%e-01
.19e-56
.82e-01
.2%e+02
.3%e-02
.86e+04
.25e+07



Attachment C

ODCM-QA-004
Revision 4

Page 21 of 64

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBI_.E GASES

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

(Ref.3.9 Ch. 5.2, 5.3)

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

Ground Plane Deposition (GPD)

.20e+07
.66e+06
.39%9e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06

Page 3 of 44

Units:

AgeGroup:  ADULT

Pathway:

Nuclide Bone Liver
NA-24 1.20e+07 1.20e+07
CR-51 4.66e+06 4.66e+06
MN-54 1.3%e+09 1.3%e+09
MN-56 9.04e+05 9.04e+05
FE-59 2.72e+08 2.72e+08
C0O-58 3.79e+08 3.79e+08
CO0-60 2.15e+10 2.15e+10
NI-65 2.97e+05 2.97e+05
CU-64 6.07e+05 6.07e+05
ZN-65 7.47e+08 7.47e+08
BR-83 4.87e+03 4.87e+03
BR-84 2.03e+05 2.03e+05
RB-86 8.99e+06 8.9%e+06
RB-88 3.31e+04 3.31le+04
RB-89 1.21e+05 1.21e+05
SR-89 2.16e+04 2.16e+04
SR-91 2.15e+06 2.15e+06
SR-92 7.77e+05 7.77e+05
Y-90 4.49e+03 4.49%e+03
Y-91 1.07e+06 1.07e+06
Y-91M 1.00e+05 1.00e+05
Y-92 1.80e+05 1.80e+05
Y-93 1.83e+05 1.83e+05
ZR-95 2.45e+08 2.45e+08
ZR-97 2.96e+06 2.96e+06
‘NB-95  1.37e+08 1.37e+08
MO-99 4.00e+06 4.00e+06
TC-99M 1.84e+05 1.84e+05
TC-101 2.04e+04 2.04e+04
RU-103 1.08e+08 1.08e+08
RU-105 6.37e+05 6.37e+05
RU-106 4.22e+08 4.22e+08
AG-110M 3.44e+09 3.44e+09
TE-125M 1.55e+06 1.55e+06
TE-127 2.98e+03 2.98e+03
TE-127M 9.17e+04 9.17e+04
TE-129 2.62e+04 2.62e+04
TE-129M 1.98e+07 1

.98e+07

HNOUNMREFWBORPNERERARPRPNMNNOMPEPRERERRERARINDMOREWONEBRIONDNDWNWERE®E

.20e+07
.66e+06
.39%9e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.31le+04
.21le+05-
L16e+04
.15e+06"
.77e+05
.49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07

.20e+07
.66e+06
.39e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.9%e+06
.31e+04
.21e+05
.16e+04
.15e+06
.77e+05
.4%9e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07

PNONMPWEARPNMPEPPRRPNNMNNMRERPRPREPRERAEINDNDNRPWOONDS JOANNWNWOWERE®R

.20e+07
.66e+06
.39e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99%e+06
.31e+04
.21le+05
.16e+04
.15e+06
.77e+05
.49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07

RPNONRPRPWRERARNDREREREPNMOORPRREPREINDNREPWONDEIAOANNWNWE DR

.31e+04
.2le+05,
.16e+0%

.15e+06
.77e+05

.49e+03

.07e+06
.00e+05
.80e+05
.83e+05

.45e+08.

.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+q4
.62e+04
.98e+07

MWHEFWOPRPONPRPONNBRRWNMNNNRRUOUONNRE WRNDI00WNDWRERE OB

.3%e+07
.51e+06
.63e+09
.07e+06
.20e+08
.44e+08
.15e+10
.45e+05
.88e+05
.60e+08
.08e+03
.36e+05 -
.03e+07
.78e+04
.45e+05
.51le+04
.51e+06
.63e+05
.31e+03
.21e+06
.16e+05
.14e+05
.51e+05
.84e+08
.45e+06
.61le+08
.63e+06
.11le+05
.26e+04
.26e+08
.21le+05
.07e+08
.01le+09
.13e+06
.28e+03
.08e+05
.10e+04
.31le+07

.20e+07
.66e+06
.3%9e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.3le+04
.21e+05
.16e+04
.15e+06
.77e+05
.49e+03
.06e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06 -
.98e+03
.17e+04
.62e+04
.98e+07



Units:

AgeGroup:
Pathway:

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

(Ref.3.9 Ch. 5.2, 5.3)

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

ADULT

Ground Plane Deposition (GPD)
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

TE-131
TE-131M
TE-132
I-130
I-131
1-132
1-133
I-134
I-135
cs-134
CS-136
cs5-137
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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.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59e+05
.06e+05
.05e+07 -
.17e+04
.4%e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03
.39%e+06
.35e+06
.71e+06
.29e+06
.28e+09

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59e+05
.06e+05
-05e+07
.17e+04
.49e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03 -
.39e+06
.35e+06
.71e+06
.29e+06
.28e+09

NP NOOIFRPANPE O BB WRROONBRNDRERE U RON

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59e+05
~06e+05
.05e+07 -
.17e+04
.49e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03
.39%e+06
.35e+06
.71e+06
.29e+06
.28e+08

WCNRNMNORPOAOANRRNIREMDPWRPONDPAPNODMREREPRE O OON

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59e+05
.06e+05
.05e+07
.17e+04
.49e+04
.92e+07
.60e+05
.37e+07
.31le+06
.95e+07
.84e+03
.3%e+06
.35e+06
.71e+06
.29e+06
.28e+09

ONRNOFRFANF DR ERLDNRFPWRRPANBNODREREREODOON

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59e+05
.06e+05
:05e+07
.17e+04
.49e+04
.92e+07
.60e+05
.37e+07
.31le+06
.95e+07
.84e+03
.39e+06
.35e+06
.71e+06
.29e+06
.28e+09

ONRNORFRFANRKE JdRP _RPEBNMNPWUREPAONDNDEROOIDOON

.92e+04
.03e+06
.24e+06
.51le+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59%e+05
.06e+05
.05e+07

.17e+04°

.4%e+04

.92e+07-

.60e+05
.37e+07
.31e+06
.95e+07
.84e+03

.39e+06 -

.35e+06
.71e+06
.29e+06
.28e+09

.45e+07
.46e+06
.98e+06
.69e+06
.09e+07
.47e+06
.98e+06
.31e+05
.95e+06
.00e+09
.71e+08
.20e+10
.10e+05
.19e+05
.35e+07
.75e+04
.1le+04
.18e+07
.12e+05
.54e+07
.63e+06
.04e+07
.11e+03
.01le+07
.73e+06 "
.98e+06
.23e+07
.16e+10

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59e+05
.06e+05
.05e+07
.17e+04
.49e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03:
.39e+06
.35e+06
.71e+06
.29e+07
.28e+09
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Airborne Pathways & Tritium Ingestion: (mrern/yr)/(..pCi/m’\S)) |
Deposition Pathways: (m”"2 * (mrem/yr)/(uCi/sec)

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

.26e+03
.41e+03
.02e+04
.64e+04
.32e+03
.74e+04
.02e+04
.03e+03
.88e+05
.06e+05
.85e+05
.34e+04
.23e+04

AgeGroup:  ADULT :
Pathway: Inhalation (INHL)
Nuclide Bone Liver

H-3 . 0.00e+00 1.26e+03
c-14 1.82e+04 3.41e+03
NA-24 1.02e+04 1.02e+04
P-32 1.32e+06 7.71e+04
CR-51 0.00e+00 0.00e+00
MN-54 0.00e+00 3.96e+04
MN-56 0.00e+00 1.24e+00
FE-55 2.46e+04 1.70e+04
FE-59 1.18e+04 2.78e+04
CO-58. 0.00e¥001-58e+03
C0O-60 0.00e+00 1.15e+04
NI-63 4.32e+05 3.14e+04
NI-65 1.54e+00 2.10e-01
CU-64 0.00e+00 1.46e+00
ZN-65 3.24e+04 1.03e+05
ZN-69 3.38e-02 6.51e-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 1.35e+05
RB-88 0.00e+00 3.87e+02
RB-89 0.00e+00 2.56e+02
SR-89 3.04e+05 0.00e+00
SR-90 9.92e+07 0.00e+00
SR-91 6.1%9e+01 0.00e+00
SR-92 6.74e+00 0.00e+00
Y-90 2.09e+03 0.00e+00
Y-91 4.62e+05 0.00e+00
Y-91M 2.61le-01 0.00e+00
Y-92 1.03e+01 0.00e+00
Y-93 . 9.44e+01 0.00e+00
ZR-95 1.07e+05 3.44e+04
ZR-97 9.68e+01 1.96e+01
NB-95 1.41e+04 7.82e+03
MO-99 0.00e+00 1.21e+02
TC-99M 1.03e-03 2.91e-03
TC-101 4.18e-05 6.02e-05
RU-103 1.53e+03 0.00e+00
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[eNeoNeoNeNeoNoleNeNeNeoNoloNoNloloBoeNolleNeNeRoloNolNoleNaNoNolieRNoliol oS ol R VERN

.26e+03
.41e+03
.02e+04
.00e+00
.95e+01
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 -
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
:00e+00
.00e+00
.00e+00

URPBENMINMNUNNOOO0DO0OO00D0000O0O00OO Ao OORrWOVNOR WR

.26e+03
.41e+03
.02e+04
.00e+00
.28e+01
.84e+03
.30e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00"
.62e+00
.90e+04 -
.22e-02
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.42e+04
.97e+01
.74e+03
.91e+02
.42e-02
.08e-03
.83e+03

MWwdowouUnAaFEFBEBPRPRPRPRPPWVUORFPOOCOO0COOCVOONUIFFUVTOREJORREOR WK

.26e+03
.41e+03
.02e+04
.00e+00
.44e+04
.40e+06
.44e+03
.21e+04
.02e+06
.28e+05
.97e+06
.78e+05
.60e+03
.78e+03
.64e+05
.20e+02
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.40e+06
.60e+06
.65e+04
.65e+04
.70e+05
.70e+06
.92e+03
.57e+04
.85e+04
.77e+06
.87e+04
.05e+05
.12e+04
.64e+02
.9%e+02
.05e+05

P PRPAENRPORAEIPWVOAORPRP JWOWERORNEFOBRRPERNNRERANIWODIKFE WIS

.90e+04 :

.34e+04
.63e+04°
.32e+02
.64e-03

00e+00 |

.66e+04
.34e-09
.28e-12
.50e+05

.22e+05 .

.81e+05
.30e+04
.06e+05
.85e+05
.33e+00
.35e+04
.22e+05
.50e+05
.23e+05
.04e+05
.48e+05
.16e+03
.09e-11
.10e+05

OO0 0000000000000 D0O0O0OO0DODOO00OO0O0DOO0OO

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

.26e+03
.41e+03
.02e+04
.01le+04
.00e+02
.30e+03
.83e-01
.94e+03
.06e+04
.07e+03
.48e+04
.45e+04
:12e-02
.15e-01
.66e+04
.52e-03
.4le+02
.13e+02
.28e+01
.90e+04
.93e+02
.70e+02
.72e+03
.10e+06
.50e+00 -
.91e-01
.61le+01
.24e+04
.02e-02
.02e-01

.61le+00
.33e+04
.04e+00
.21e+03
.30e+01
.70e-02
.90e-04
.58e+02
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Pathway:

(Ref.3.9 Ch.5.2,5.3)
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Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3))
Deposition Pathways: (m/2 * (mrem/yr)/(uCi/sec)

ADULT :
- Inhalation (INHL)

Nuclide Bone

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
T-133
I-134
I-135
CS-134 |
Ccs-136
Ccs-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
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.90e-01
.91e+04
.08e+04
.42e+03
.40e+00
.26e+04
.98e-02
.76e+03
.11le-02
.99%e+01
.60e+02
.58e+03
.52e+04
.16e+03
.64e+03
.44e+02
.68e+03
.73e+05
.90e+04
.78e+05
.31e+02
.36e-01
.90e+04
.00e-01
.63e-02
.44e+02
.83e-01
.99%e+04
.86e+02
.43e+06
.36e+03
.0le-02
.27e+03
.48e+00
.30e+02
.33e+10
.00e+07

CONMNNOATPRPWREPRPWURPNIEPNONOARROARPRFRPWWERNNDMAMEUDBNMNUONRLRE OO

.00e+00
.00e+00
.00e+04
.58e+03
.42e-01
.77e+03
.39%e-02.
.67e+03
.95e-03
.36e+01
.15e+02
.34e+04
.58e+04
.26e+03
.48e+04
.73e+03
.98e+03
.48e+05
.46e+05
.21le+05
.21le+02
.66e-04
.90e+01
.53e-05
.70e-05
.74e+02
.10e-01
.35e+04
.38e+02
.43e+06
.75e+03
.25e-02
.10e+03
.08e+00
.03e+02
.56e+09
.00e+00

OO0 0000000000000 OO0OPENNRFEFPLPFPRPPRPUVOWWWEREEREROOO

.00e+00
.00e+00
.00e+00
.05e+03
.06e+00
.2%e+03
.90e-02
.44e+03
.36e-03
.50e+01
.90e+02
.14e+06
.19e+07
.14e+05
.15e+06
.98e+04
.48e+05
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00,
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.02e+00
.34e+05
.97e+04
.24e+04
.10e+00
.58e+04
.87e-01
.66e+04
.37e-02
.09%e+02
.46e+03
.09e+04
.13e+04
.18e+03
.58e+04
.75e+03
.11e+04
.87e+05
.56e+04
.22e+05
.80e+02
.22e-04
.67e+01
.00e-05
.29e-05
.00e+00
.00e+00
.26e+03
.08e+01
.48e+05
.16e+03
.05e-03
.56e+03
.00e+00
.00e+01
.64e+09.
.87e+07

WRPWNONNEDNMYONSNNWORRPRWOUBMIFRPFWVWOOOOOONKRREPREROUAAWDWVR

:10e+04
.36e+06
.63e+06
.14e+05
.51e+03
.60e+05
.94e+03
.16e+06
.39e+03
.46e+05
.88e+05
.00e+00
.00e+00
.-00e+00
.00e+00
.00e+00
.00e+00
.76e+04
.20e+04
.52e+04
.86e+01
.76e+03
.27e+06
.94e+03
.19e+03
.36e+05
.33e+03
.62e+05
.98e+04
.78e+06
.81e+05
.02e+03
.21le+05
.90e+04
.76e+04
.38e+09
.92e+08

WWERPRRERPNMDDOOMENERPRPEPNOFORPPEPUROPRANDIUVUVEWRRWOVJWOOS

.82e+04
.12e+05
.02e+05
.06e+04
.74e+04
.50e+05
.57e+02
.83e+05
.84e+01
.56e+05
.10e+05
.69e+03
.28e+03
.06e+02
.88e+03 "
.0le+00
.25e+03-
J04e+04
.17e+04
.40e+03
.86e-~03
.96e+02
.18e+05
.16e~-07
.57e-16
.58e+05
.11e+03
.20e+05
.26e+05
.16e+05
.00e+05
.15e-08
.73e+05
.55e+05
.19%e+05
.30e+05
.87e+06

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

BEORPNMNWRERERBRRPPEEBEDIARPRPWUDNDDNMNWBEBRPRPAOQONORARRPNMNURNDMNWEPRR WD OUOW

.1lle-01
.72e+03
.94e+03
.67e+02
.10e-01
.57e+03
.24e-02
.58e+03
.59e-03
.90e+01
.62e+02
.28e+03
.05e+04
.16e+03
.52e+03
.15e+02
.57e+03
.28e+05
.10e+05
.28e+05
.24e+02
.74e-02
.57e+03
.36e-03
.66e-03
.58e+01
.72e-02
.53e+03
.53e+01
.84e+05
.64e+02
.53e-03
.65e+02
.48e+00
.24e+01
.20e+08
.86e+06



Units:

AgeGroup:
Pathway:

Nuclide
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ODCM-QA-004
Revision 4

Page 25 of 64

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(pCi/m’\S))
Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)

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
RB-86
SR-89
SR-90
SR-91
SR-92
Y-90
Y-91
Y-92
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

PPN WANOORBDBONNRAORREPRPERPPWOWONRKOONNOOONENO

ADULT
Grs/Cow/Meat (CMEAT)
Bone Liver Thyroid
.00e+00 3.25e+02 3.25e+02
.41e+08 4.83e+07 4.83e+07
.40e-03 1.40e-03 1.40e-03
.25e+08 2.90e+08 0.00e+00
.00e+00 0.00e+00 4.22e+03
.00e+00 9.18e+06 0.00e+00
.00e+00 1.81e-53 0.00e+00
.93e+08 2.03e+08 0.00e+00
.66e+08 6.24e+08 0.00e+00
.00e+00 1.82e+07 0.00e+00
.00e+00 7.52e+07 0.00e+00
.89e+10 1.31e+09 0.00e+00
.69e-52 3.50e-53 0.00e+00
.00e+00 2.81e-07 0.00e+00
.56e+08 1.13e+09 0.00e+00"
.00e+00 4.88e+08 0.00e+00
.02e+08 0.00e+00 0.00e+00 -
.24e+10 0.00e+00 0.00e+00
.59e-10 0.00e+00 0.00e+00
.39e-49 0.00e+00 0.00e+00
.08e+02 0.00e+00 0.00e+00
-13e+06 0.00e+00 0.00e+00
.73e-39 0.00e+00 0.00e+00
.91e-12 0.00e+00 0.00e+00
.87e+06 6.01e+05 0.00e+00
.12e-05 4.28e-06 0.00e+00
.30e+06 1.28e+06 0.00e+00
.00e+00 1.01le+05 0.00e+00
.80e~-21 1.36e-20 0.00e+00
.05e+08 0.00e+00 0.00e+00
.40e-28 0.00e+00 0.00e+00
.80e+09 0.00e+00 0.00e+00
.68e+06 6.18e+06 0.00e+00
.5%e+08 1.30e+08 1.08e+08
.23e-10 8.00e-11 1.65e-10
.12e+09 3.99e+08 2.85e+08
4 3
2 3

.14e+09
.58e+02

Page 7 of 44

.23e+08
.24e+02

.90e+08
.55e+02

NBEPORPFPUOORENNREAOVOOOCOODODOO0OO0ONNOO0OO0OOOCONMNREORMW

.25e+02
.83e+07
.40e-03
.00e+00
.55e+03
.73e+06
.30e-53
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.09%e-07
.57e+08 "
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.43e+05
.47e-06
.26e+06
.28e+05
.06e-19
.02e+08
.27e-27
.40e+09
.22e+07
.46e+09
.08e-10
.53e+09
.74e+09
.27e+03

OO0 00D OO0 OO0ODO0OONODDOODO0ODO0OO0OO0DO0DO0ODO0DO0DO0DO0OO0OO00DODOOOORRPROOWVOIRPW

.25e+02
.83e+07
.40e-03
.00e+00
.36e+03
.00e+00
.00e+00
.13e+08
.75e+08
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
. 00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.65e-21
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.25e+02
.83e+07
.40e-03
.24e+08
.77e+06
.81le+07
.77e~-52
.16e+08
.08e+09
.70e+08
.41e+09
.73e+08
.87e-52
.40e-05:
.13e+08 .
.62e+07
.84e+07
.59e+08
.59e-10..
.76e-48
.15e+06
.23e+08
.02e-35
.56e-07.
.90e+09
.33e+00
.76e+09
.33e+05
.03e-18
.23e+10
.91e-25
.8le+1ll
.52e+09
.43e+09
.76e-08
.74e+08
.71e+09
.22e+04

[eNeloloNolNaleRolelololeNolloBoeBoe B NeleBoloeBoBoloBolsBoBoleololoBaoRelaoNeoBoNeNa ]

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00

HBRPRERR_RPRPWWNPAPRPRPORLPBARPOWNNOOONWONURRPORFEPRPND WRSJIREPW

.25e+02
.83e+07
.40e-03
.80e+08
.05e+03
.75e+06
.2le-54
.73e+07
.39e+08
.09e+07
.66e+08
.34e+08
.60e-53
.32e-07
.12e+08
.27e+08
.66e+06
.05e+09
.4de-12
.03e-51
.91e+00
.03e+04
.04e-41
.36e-13
.07e+05
.96e-06
.87e+05
.92e+04
.73e-19
.53e+07
.53e-28
.54e+08
.67e+06
.81le+07"
.82e-11
.36e+08
.80e+08
.87e+02



Units:

AgeGroup:

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

GI-L1li

Skin

Page 8 of 44

ADULT
Grs/Cow/Meat (CMEAT)

Bone Liver Thyroid

1.43e+06 9:24e+05 1.02e+06
1.09e-06 3.23e-06 2.73e-04
5.38e+06 7.70e+06 2.52e+09
4.25e-59 1.14e-58 3.98e-57
1.87e-01 3.25e-01 4.77e+01
2.37e-17 6.21e-17 4.09e-15
6.58e+08 1.57e+09 0.00e+00
1.21e+07 4.77e+07 0.00e+00
8.72e+08 1.1%e+09 0.00e+00
2.88e+07 3.62e+04 0.00e+00
3.75e-02 1.89e-02 0.00e+00
4.59e-92 2.09e-92 0.00e+00
1.41e+04 9.51e+03 0.00e+00
2.04e-02 1.51e+01 0.00e+00
1.46e+06 6.09e+05 0.00e+00
2.10e+04 8.42e+03 0.00e+00
7.08e+03 8.19e+03 0.00e+00
2.11e-02 1.76e-02 0.00e+00
2.6le-01 . 2.57e-02 0.00e+00
2.78e+07 3.34e+06 0.00e+00
7.47e+08 0.00e+00 0.00e+00

8.90e+06
5.04e-06
1.32e+07
1.8le-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
4.79e+03
0.00e+00
8.01le-02
3.11le+06
1.74e+08

COO0O0DO0O0OO0OTODOONRPWHROOOO OO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.68e+08
.63e+06
.35e+08
.07e+04
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

B OUTR U A <N RO NN

1

.37e+07 0.00e+00
.78e-06 0.00e+00
.03e+06 0.00e+00
.13e-59 0.00e+00
.92e-01 0.00e+00
.01e-17 0.00e+00
.74e+07 0.00e+00
.41e+06 0.00e+00
.31e+07 0.00e+00
.93e+07 p.00e+00
.3%9e+03 0.00e+00
.52e-88 0.00e+00
.63e+07 0.00e+00
.63e+02 0.00e+00
.93e+0870.00e+00
.20e+07 0.00e+00
.93e+07-0.00e+00
:77e+00 0.00e+00
.27e+03 0.00e+00
.56e+06 0.00e+00
.28e+07 0.00e+00

NP AR R g RN, S WERE NV WER R ©

.67e+05
.27e-06
.41e+06
.98e-59
.90e-02
.2%e-17
.28e+09
.43e+07
.81e+08
.89%e+06
.00e-03
.20e-93
.08e+03
.67e-03
.83e+04
:04e+03
.90e+02
.16e-03
.42e-02
.33e+05
.53e+07



Units:

Deposition Pathways: (m~2 * (mrerrVyr)/(an/sec)
AgeGroup: ADULT ‘
Pathway: Grs/Cow/Milk (CMILK)
Nuclide Bone ~Liver Thyroid Kidney  Lung GI-Lli Skin TB
H-3 0.00e+00 7.63e+02 7.63e+02 7.63e+02 7.63e+02 7.63e+02 0.00e+00 7.63e+02
Cc-14 2.63e+08 5.27e+07 5.27e+07 5.27e+07 5.27e+07 5.27e+07 0.00e+00 5.27e+07
NA-24 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.45e+06 2.45e+06 0.00e+00 2.45e+06
P-32 2.66e+09 1.06e+09 0.00e+00 0.00e+00 0.00e+00 1.92e+09 0.00e+00 6.61e+08
CR-51 0.00e+00 0.00e+00 1.71e+04 6.30e+03 3.79e+04 7.19e+06 0.00e+00 2.86e+04
MN-54 0.00e+00 8.41e+06 0.00e+00 2.50e+06 0.00e+00 2.58e+07 0.00e+00 1.61e+06
MN-56 0.00e+00 4.23e-03 0.00e+00 5.37e-03 0.00e+00 1.35e-01 0.00e+00 7.50e-04
FE-55 2.51e+07 1.74e+07 0.00e+00 0.00e+00 9.68e+06 9.95e+06 0.00e+00 4.05e+06
FE-59 2.97e+07 6.98e+07 0.00e+00 0.00e+00 1.95e+07 2.33e+08 0.00e+00 2.68e+07
C0O-58 0.00e+00 4.71e+06 0.00e+00 0.00e+00 0.00e+00 9.56e+07 0.00e+00 1.06e+07
CO-60 0.00e+00 1.64e+07 0.00e+00 0.00e+00 0.00e+00 3.08e+08 0.00e+00 3.62e+07
NI-63 6.73e+09 4.67e+08 0.00e+00 0.00e+00 0.00e+00 9.74e+07 0.00e+00 2.26e+08
NI-65 3.77e-01 4.89%e-02 0.00e+00 0.00e+00 0.00e+00 1.24e+00 0.00e+00 2.23e-02
CU-64 0.00e+00 2.39%9e+04 0.00e+00 6.03e+04 0.00e+00 2.04e+06 0.00e+00 1.12e+04
ZN-65 1.37e+09 4.37e+09 0.00e+00 2.92e+09 0.00e+00 2.75e+09 0.00e+00 1.97e+09
ZN-69 2.20e-12 4.20e-12 0.00e+00 2.73e~12 0.00e+00 6.31e-13°0.00e+00 2.92e-13
BR-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.43e-01 0.00e+00 9:90e-02
BR-84 .0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.38e-28-0.00e+00 1.75e-23"
RB-86 0.00e+00 2.60e+09 0.00e+00 0.00e+00 0.00e+00 5:12e+08 0.00e+00 1.21e+09
RB-88 0.00e+00 2.49e-45 0.00e+00 0.00e+00 0.00e+00 3.45e-56 0.00e+00 1.32e-45
RB-89 0.00e+00 6.61e-54 0.00e+00 0.00e+00 0.00e+00 3.84e-67 0.00e+00 4.65e-54
SR-89 1.45e+09 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.33e+08 0.00e+00 4.17e+07
SR-90 4.68e+10 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.35e+09 0.00e+00 1.15e+10
SR-91 2.91e+04 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.38e+05 .0.00e+00 1.17e+03
SR-92 4.97e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 9.84e+00 0.00e+00 2.15e-02
¥-90 7.09e+01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 7.52e+05 0.00e+00 1.90e+00
Y-91 8.59%e+03 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.73e+06 0.00e+00 2.30e+02
Y-91M 6.32e-20 0.00e+00 0.00e+00 0.00e+00.0.00e+00 1.86e-19 0.00e+00 2.45e-21
Y-92 5.65e-05 0.00e+00 0.00e+00 0.00e+00 0.00e+00 9.90e-01 0.00e+00 1.65e-06
Y-93 2.24e-01 0.00e+00 0.00e+00.0.00e+00 0.00e+00 7.12e+03 0.00e+00 6.20e-03
ZR-95 9.43e+02 3.03e+02 0.00e+00 4.75e+02 0.00e+00 9.5%9e+05 0.00e+00 2.05e+02
ZR-97 4.34e-01 8.77e-02 0.00e+00 1.32e~01 0.00e+00 2.72e+04 0.00e+00 4.01e-02
NB-95 8.26e+04 4.59e+04 0.00e+00 4.54e+04 0.00e+00 2.79e+08 0.00e+00 2.47e+04
MO-99 0.00e+00 2.48e+07 0.00e+00 5.61e+07 0.00e+00 5.75e+07 0.00e+00 4.72e+06
TC-99M 3.35e+00 9.46e+00 0.00e+00 1.44e+02 4.63e+00 5.60e+03 0.00e+00 1.21e+02
TC-101 3.14e-60 4.53e-60 0.00e+00 8.16e-59 2.31e-60 1.36e-71 0.00e+00 4.44e-59
RU-103 1.02e+03 0.00e+00 0.00e+00 3.89e+03 0.00e+00 1.19e+05 0.00e+00 4.39e+02
RU-105 8.66e-04 0 0.00e+00 1.12e-02 0.00e+00 5 0.00e+00 3.42e-04
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DOSE EACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref39Ch 5.2, 5.3)

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

.00e+00 .29e-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
csS-134
Cs-136
cS-137
csS-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

WhWawovkRE Wi & R BWHBA NP WOINUAOARRFORNDNDWEBEONND DO ULN

Attachment C

ODCM-QA-004
Revision 4

Page 28 of 64

DOSE FACTORS: RAQONUCLEDES OTHER THAN NQELE GASES

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

(Ref.3.9 Ch. 5.2, 5.3)

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

ADULT
- Grs/Cow/Milk (CMILK)

.04e+04
.82e+07
.63e+07
.56e+02
.58e+07
.94e-10
.02e+07
.02e-33
.62e+05
.40e+06
.1lle+05
.48e+08
.38e-02
.94e+06
.06e-12
.46e+03
.65e+09
.63e+08
.38e+09
.85e-24
.57e-08
.6%e+07
.76e-46
.43e-80
.52e+00
.91le-11
.85e+03
.16e+01
.58e+05
.58e%+02
.88e-54
.42e+01
.53e+03
.68e+00
.80e+07
.10e+09
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Liver

CWWUKRNAFRWWONWWWWRRERERPRENWNONNOREBRENRRPL,NOWUOO

.3%e+07
.90e+06
.36e+02
.64e+07
.10e-10
.25e+07
.68e-33
.77e+05
.56e+06
.22e+05
.12e+08
.24e-01
.37e+06
.8%e-12
.69%e+04
.35e+10
.04e+09
.01le+10
.94e-23
.25e-11
.3Be+04
.59e-49
.53e-83
.28e+00
.70e-12
.28e+03
.08e+04
.50e+05
.34e+01
.86e-54
.0%e+02
.46e+03
.6le-01
.37e+06
.00e+00

Thyroid

OO0 0000000000000 ORUIBNOAURPNWNOMNRESASPNOO

.00e+00
.00e+00
.90e+06
.86e+02
.17e+07
.25e-10
.07e+07
.31e-33
.80e+05
.72e+06
.27e+07
.94e+10
.84e+00
.96e+08
.00e-11
.12e+06
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

AW HFOOARWORFOONWHEHWRWULAN BUWWUOURRRENRERENGRL W

.94e+04
.06e+08
.63e+07
.67e+03
.86e+08
.24e-09
.51e+08
.76e-32
.7%e+06
-50e+07
.71e+05
.63e+08
.57e-01
.89%e+06
.59%9e-12
.71e+04
.35e+09
.78e+08
.43e+09
.43e-23
.04e-11
.15e+04
.34e-49
.98e-83
.00e+00
.00e+00
.52e+03
.36e+01
.87e+04
.66e+01
.6le-54
.36e+01
.00e+00"
.13e+00
.13e+06
.23e+08

OO0 0O O0O0ODO0OO0COO0COONNERMERPEPINPFPODOODODOODODOOOODODOOOO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00-
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.45e+09
.93e+07
.14e+09
.4le-24
.85e-11
.93e+04
.04e-49
.00e-83
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

GI-Lli

1.32e+06
2.20e+10
6.51le+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
.59e+07
.21le-02
.03e+06
.52e-15

;95e+08
.2%e-29
.10e-08
.54e+07
.24e-55

.67e+05
.35e-08
.25e+07
.15e+06
.21e+08
.92e+05
.89%e-61
.23e+05
.79e+06
.42e+04
.57e+06

WNIPFRPUDOUAREPRPARPRB®NDNUDOORERENDENWRWOM

.91e+04’
.35e+08
.18e+08.

.83e-98 .

.00e+00.

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.00e+00"

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
t00e+00
.00e+00

.02e+08 0.00e+00

PFNRFRFFAWIEREWWNMNANPFE R PR OAINRORRE O NDREREREOIRPRNDWND

.58e+03
.20e+07
.18e+06
.42e+02
.58e+06
.16e-11
.53e+06
.27e-33
.47e+05
.46e+06
.45e+05
.21e+08
.84e-02
.03e+06
.03e-12
.25e+03
:10e+10
.48e+08
.61e+09
.63e-24
.34e-09
.76e+06
.60e-47
.1l6e-81
.02e-01
.17e-12
.72e+02
.41e+00
.92e+04
.83e+00
.49e-55
.51e+00
.91e+03
.99%e-01
.38e+05
.88e+08



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

(Ref.3.9 Ch. 5.2, 5.3)

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

AgeGroup: ADULT

Attachment C

ODCM-QA-004
Revision 4

Page 29 of 64

ER THAN NOBLE GASES

Pathway: Vegetation (VEG)
Nuclide Bone Liver

H-3 0.00e+00 2.26e+03
c-14 2.28e+08 4.55e+07
NA-24 2.68e+05 2.68e+05
P-32 ©2.18e+08 8.73e+07
CR-51 0.00e+00 0.00e+00
MN-54 0.00e+00 3.13e+08
MN-56 0.00e+00 1.55e+01
FE-55 2.10e+08 1.45e+08
FE-59 1.26e+08 2.96e+08
C0O-58 0.00e+00 3.07e+07
C0-60 0.00e+00 1.67e+08
NI-63 1.04e+10 7.22e+08
NI-65 5.97e+01 7.76e+00
CU-64 0.00e+00 9.15e+03
ZN-65 3.17e+08 1.01le+09
ZN-69 5.08e-06 9.71le-06
BR-83 0.00e+00 0.00e+00
BR-84 0.00e+00 0.00e+00
RB-86 0.00e+00 2.19e+08
RB-88 0.00e+00 2.68e-22
RB-89 0.00e+00 1.04e-26
SR-89 9.97e+09 0.00e+00
SR-90 6.05e+11 0.00e+00
SR-91 3.02e+05 0.00e+00
SR-92 4.15e+02 0.00e+00
¥Y-90 1.33e+04 0.00e+00
Y-91 5.11e+06 0.00e+00
Y-91M 4.78e-09 0.00e+00
¥-92 8.97e-01 0.00e+00
Y¥-93 1.68e+02 0.00e+00
ZR-95 1.17e+06 3.77e+05
ZR-97 3.36e+02 6.78e+01
NB-95 1.42e+05 7.92e+04
MO-99 0.00e+00 6.15e+06
TC-99M 3.06e+00 8.66e+00
TC-101 6.02e-31 8.68e-31
RU-103 4.77e+06 0.00e+00

5 0

.30e+01 0.00e+00

Page 11 of 44

.26e+03
.55e+07
.68e+05
.00e+00
.78e+04
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

O R RPR IR0 000D000O000O0ONRANOOOOCOOHWVUEREONRLN

.26e+03
.55e+07
.68e+05
.00e+00
.02e+04
.31e+07
.96e+01
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
. 3le+04
.75e+08
.31le-06
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.91e+05
.02e+02
.83e+04
.39e+07
.32e+02
.56e-29
.82e+07
.85e+02

2.26e+03
4 .55e+07
.68e+05
.00e+00
.16e+04
.00e+00
.00e+00
.08e+07
.28e+07
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.24e+00
.44e-31
.00e+00
.00e+00

[y

WO P EENRPURPPEPNMRPORFRRPRPOAOAWEBRRDBDBEOAONDSRERWOWO®IDWORE

.26e+03
.55e+07
.68e+05
.58e+08
.17e+07
.59e+08
.93e+02
.31le+07
.88e+08
.23e+08
.14e+09
.51e+08
.97e+02
.80e+05
.36e+08
.46e=06"
.34e+00
.69e-16.
:32e+07
.70e-33
.02e-40
.60e+09
.75e+10
.44e+06 .
.23e+03
.41e+08
.81e+09
.40e-08
.57e+04
.34e+06
.19e+09
.10e+07
.81e+08
.43e+07
.13e+03
.6le-42
.57e+08
.24e+04

[eN-NoloNeNoNoNoNoNeNoNoNoNoNoNoNeNoNoRoNeNololNoNoNoNoNeNol el ollo ol e leloll ol

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
-00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
:00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

NNOHRMEBWNEREVEREPRPWOREPEPENIRFEFRENDWVWORRMWLWWARWDNDUD UVNDRDND

.26e+03
.55e+07
.68e+05
.43e+07
.64e+04
.97e+07
.74e+00
.38e+07
.14e+08
.8%e+07
.69e+08
.49e+08
.54e+00
.30e+03
.56e+08
.75e-07
.01le+00
.15e-11
.02e+08
.42e-22
.29%e-27
.86e+08
.48e+11
.22e+04
.80e+01
.56e+02
.37e+05
.85e-10
.62e-02
.65e+00
.55e+05
.10e+01
.26e+04
.17e+06 -
.10e+02
.51e-30
.06e+06
.09%e+01



Units:

AgeGroup:

Pathway:

Nuclide

- Attachment C

ODCM-QA-004
- Revision 4
Page 30 of 64

DOSEFACTORS RADHONUCL!DES OTHER THANNOBLE GASES

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(pCi/m~3)) |

(Ref.3.9 Ch.5.2,5.3)

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

Vegetation (VEG)

RU-106
AG-110M
TE-125M
TE-127
TE-127M
TE-129
TE-129M
TE-131
TE-131M
TE-132
I-130
I-131
T-132
I-133
I-134
I-135
Cs-134
©S-136
Ccs-137
Ccs-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
wW-187
NP-239
PU-239
U-235

AU PRPWWNOAWUOURRFRFRWORNDMNWAPREBRPBAERBNNARERWORNIWUWORR

.93e+08
.05e+07
.65e+07
.62e+03
.49e+08
.16e-04
.51e+08
.26e-15
.10e+05
.30e+06
.95e+05
.04e+07 -
.79e+01
.04e+06 -
.44e-05
.93e+04
.67e+09
.27e+07
.36e+09"
.42e-11
.71e-02
.28e+08
.05e-22
.96e-39
.97e+03
.93e-04
.97e+05
.96e+02
.29%9e+07
.26e+04
.39%e-26
.33e+04
.79%9e+04
.43e+03
.81e+10
.42e+10
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.00e+00
.75e+06
.50e+07
.02e+03
.25e+08
.69e-04
.37e+07

.26e-16"

.45e+05
.78e+06
.75e+05
.77e+07
.46e+01
.8le+06
.21e-04
.05e+04
.11e+10
.68e+08
.70e+09
.74e-11
.93e-05

.61e+05 "

.84e-25
.07e-42
.95e+02
.77e-05
.33e+05
.36e+05
.38e+07
.51e+04
.93e-27
.85e+04
.17e+04
.40e+02
.98e+09
.00e+00

.00e+00
.00e+00
.90e+07
.16e+03
.92e+07
.49e-04
.63e+07
.04e-15
.05e+05
.07e+06
.88e+07
.89e+10
.61e+03
.66e+08
.09e-03
.33e+06
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00.
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.72e+08
.92e+07
.93e+08
.29e+04
.42e+09
.01e-03
.05e+09
.51le-15
.51e+06
.68e+07
.98e+05
.90e+07"
.1%e+02
-15e+06
.92e-04
.09%9e+04
.59e+09
.37e+07
.95e+09
.95e-11
.80e-05
.49e+04
.36e-25
.44e-42
.00e+00
.00e+00
.19e+04
.24e+02
.16e+06
.45e+04
.60e-27
.25e+04
.00e+00
.37e+02
.50e+09
.50e+10

OO OO0 O0OO0ODO0OO0ODDDOOMNWUOUREOURMRPFPFOOOODOODODODOODODODOOOO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.19e+09
.28e+07
.81e+08
.89%e-12
.10e-05
.24e+04
.88e-25
.30e-42

00e+00

.00e+00
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

COUNKFRPWNRFNUODANOBSNBNRRERORRERR D DR RUREDWWR

.25e+10
.98e+09
.85e+08
.43e+05
.17e+09
.40e-04
.27e+09
.78e-16
.42e+07
.32e+08
.95e+05
.52e+07
.40e+01
.63e+06
.05e=07"
.70e+04
.94e+08.
S91e+07
.68e+08
.88e-16
.80e-02
.64e+08
.26e-31
.57e-57
.31le+07
.41e-01
.10e+08
.75e+07
.11e+10
.74e+08
.44e-33
.85e+08
.04e+07
.88e+07
.34e+09
.26e+09

. 00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00-
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

WRPRNRPNPEPEWERORNMNMNWOQLQWORPROURERUDNDWDMNDWWWERAERPRPROD

.44e+07
.79e+06
.29e+07
.22e+03
.26e+07
.74e-04
.98e+07
.97e-16
.71e+05
.61le+06
.27e+05
.31e+07
.6le+01
.51e+05
.31e-05
.86e+04 _
.08e+09
.21e+08
.70e+09
.34e-11
.93e-04
.4le+06
.05e-23
.4%e-40
.63e+02
.1%e-05
.51e+04
.15e+01
.77e+06
.10e+03
.22e-27
.30e+03
.1lle+04
.73e+01
.53e+09
.90e+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
CO-60
NI-63
NI-65
CU-64
ZN-65
- ZN-689
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-9%M
TC-101
RU-103

Attachment C
ODCM-QA-004
Revision 4
Page 31 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 * (mrem/yr)/(pCi/sec)

TEEN '

Grs/Goat/Milk (GMILK)

Bone Liver Thyroid Xidney Lung GI-Lli Skin - TB

.03e+03
.72e+07
.12e+05
.47e+09
.99e+03
.34e+05
.60e-04
.57e+04
.07e+05
.20e+06
.52e+06
.8le+07
.82e-03
.23e+03
.10e+08
.47e-14
~..19e-02
.76e-24
.67e+08
.90e-46
.93e-55
.61e+08
.43e+10
.46e+03
.14e-02
.21le-01
.08e+01
.31le-22
.63e-07
.36e-03
.30e+01
.65e-03
.16e+03
.02e+06
.52e+01
.64e-60
.2%9e+01

.00e+00 2.03e+03 2.03e+03 2.03e+03 2.03e+03 2.03e+03 0.00e+00 2
.86e+08 9.72e+07 9.,72e+07 9.72e+07 9.72e+07 9.72e+07 0.00e+00 9
.12e+05 5.12e+05 5.12e+05 5.12e+05 5.12e+05 5.12e+05 0.00e+00 5
.88e+09 2.35e+09 0.00e+00 0.00e+00 0.00e+00 3.18e+09 0.00e+00 1
.00e+00 0.00e+00 3.33e+03 1.31e+03 8.55e+03 1.01le+06 0.00e+00 5
.00e+00 1.68e+06 0.00e+00 5.02e+05 0.00e+00 3.45e+06 0.00e+00 3
.00e+00 8.99e-04 0.00e+00 1.14e-03 0.00e+00 5.92e-02 0.00e+00 1
.79e+05 4.11e+05 0.00e+00 0.00e+00 2.60e+05 1.78e+05 0.00e+00 9
.74e+05 1.57e+06 0.00e+00 0.00e+00 4.96e+05 3.72e+06 0.00e+00 6
.00e+00 9.52e+05 0.00e+00 0.00e+00 0.00e+00 1.31e+07 0.00e+00 2
.00e+00 3.34e+06 0.00e+00 0.00e+00 0.00e+00 4.35e+07 0.00e+00 7
.42e+09 1.00e+08 0.00e+00 0.00e+00 0.00e+00 1.60e+07 0.00e+00 4
.27e-02 1.06e-02 0.00e+00 0.00e+00 0.00e+00 5.73e-01 0.00e+00 4
.00e+00 4.75e+03 0.00e+00 1.20e+04 0.00e+00 3.68e+05 0.00e+00 2
.53e+08 8.78e+08 0.00e+00-5.62e+08 0.00e+00 3.72e+08,0;00e+00 4
.86e-13 9.25e-13 0.00e+00 6.04e-13 0.00e+00 1.70e-12" 0.00e+00 6
.00e+00 0.00e+00 0.00e+00 -0.00e+00 0.00e+00 0.00e+00 0.00e+00 2
.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00: 0.00e+00 3
.00e+00 5.68e+08 0.00e+00 0.00e+00 0.00e+00 8-.40e+07 0.00e+00’2
.00e+00 5.44e-46 0.00e+00 0.00e+00 0.00e+00 4.66e-53 0.00e+00 2
.00e+00 1.40e-54 0.00e+00 0.00e+00 0.00e+00 2.15e-63 0.00e+00 9
.62e+09 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.6%e+08 0.00e+00 1
.39e+11 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.90e+09 0.00e+00 3
.12e+05 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.09e+05.0.00e+00 4
.91e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.86e+01 0.00e+00 8
.56e+01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.29e+05 0.00e+00 4
.90e+03 0.00e+00 0.00e+00 0.00e+00 0.00e+00 7.77e+05 0.00e+00 5
.39e-20 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.56e-19 0.00e+00 5
.25e-05 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.44e-01 0.00e+00 3
.97e-02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.52e+03 0.00e+00 1
.98e+02 6.25e+01 0.00e+00 9.18e+01 0.00e+00 1.44e+05 0.00e+00 4
.49e-02 1.88e-02 0.00e+00 2.85e-02 0.00e+00 5.08e+03 0.00e+00 8
.69e+04 9.37e+03 0.00e+00 9.08e+03 0.00e+00 4.01e+07 0.00e+00 5
.00e+00 5.37e+06 0.00e+00 1.23e+07 0.00e+00 9.62e+06 0.00e+00 -1
.97e-01 1.94e+00 0.00e+00 2.89e+01 1.08e+00 1.28e+03 0.00e+00 2
.90e-61 9.8le-61 0.00e+00 1.77e-59 5.98e-61 1.68e-67 0.00e+00 9
.17e+02 0.00e+00 0.00e+00 7.66e+02 0.00e+00 1.82e+04 0.00e+00 9
.90e-04 0.00e+00 0.00e+00 2.39e-03 0.00e+00 1.53e-01 0.00e+00 7

RU-105
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.36e-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
1-130
1-131
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

APROOKFRFNRPEWLTOEREONPFPURUOEODMRPNLOPE, WD AR WS

Attachiment C

ODCM-CA-004
Revision 4

~ Page 32 of 64

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

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

(Ref.3.8 Ch. 5.2, 5.3)

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

TEEN

Grs/Goat/Milk (GMILK)

.50e+03
.16e+07
.61le+06
.46e+02
.01le+07
.49e-11
.32e+07
.82e-34
.90e+04
.15e+05
.45e+05
.22e+08
.78e-01
.25e+06
.27e-12
.38e+04
.95e+10
.35e+09
.02e+10
.36e-23
.01le-08
.82e+06
.05e-46
.46e-81
.74e-01
.lde-12
.07e+03
.18e+00
.90e+04
.48e+01
.52e-54
.18e+01
.43e+03
.42e-01
.58e+06
.82e+08

Page 14 of 44

OCUNEFEPNORWANRDR JNYINRPUVUOWANNABBAPWWWEDWULIEL RO

Liver

.00e+00
.09%e+07
.30e+06
.17e+01
.59e+06
.42e-11
.90e+06
.63e-34
.7%e+04
.26e+05
.29e+06
.51e+08
.67e-01
.21e+06
.00e-12
.55e+04
.93e+10
.29e+09
.34e+10
.03e-22
.13e-12
.14e+03
.83e-50
.46e-84
.78e-01
.84e-12
.12e+02
.68e+03
.27e+04
.39%e+01
.23e-55
.36e+01
.17e+03
.94e-02
.56e+05
.00e+00

Thyroid

.00e+00
.00e+00
.01le+06
.01e+02
.41e+06
.64e-11
.26e+06
.79e-34
.70e+04
.44e+05
.05e+08
.32e+11
.57e+01
.0le+09
.00e-10
.28e+06
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.68e+03
.09%e+07
.00e+00
.91e+02
.11le+07
.72e-10
.53e+07
.86e-33
.95e+05
.13e+06
.98e+06
.77e+08
.35e-01
.27e+07
.46e-12
.60e+04
.20e+10
.88e+09
.82e+10
.59%e-23
.72e-12
.42e+03
.27e-50
.31le-84
.00e+00
.00e+00
.35e+02
.00e+00
.95e+04
.08e+00
.57e-55
.39%9e+01
.00e+00
.49e-01
.13e+05
.60e+08

COO0OO0OO0OOCOOOOOCORUPBROIRERDNOOTSTOODODOOOOOOOO OO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.41e+09
.54e+08
.06e+09
.84e-24
.92e-12
.80e+03
.36e-50
.96e-84
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

sblbl—-‘Wm'—-‘P—‘}—‘NNU’!K\)NNG)\D;&Q;&CDL»QU’IN&\O-I—‘W\ltbwwl—‘l—'UJN

.16e+05

.07e+09
.06e+07

.13e+04

.52e+07

.55e-10

.96e+07

.24e-35
.04e+06
.03e+07

.89e+05

.93e+07
.03e-01
.46e+06

.91e-14°
.93e+04
.62e+08.

:26e+08
.60e+08

.67e-26
.04e-08

.98e+06
.24e-52

.29e-92
.75e+04

.60e-08

.04e+06
.01le+05
.99e+07

.15e+05
.68e-57

.53e+04

.16e+05
.28e+04
.22e+05

.95e+07

 C0OO0 0000000 ODOD0D0OOD00OD0OO0DD0O0000CO0O0DO00O O

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

BPRP S PRPR N PRARNORREARWWNONURWWRNNDNPDMNUDWWNNNDNRERWAOWM

.67e+02
.65e+06
.82e+05
.14e+01
.20e+06
.58e-11
.09%e+06
.76e-34
.16e+04
.07e+05
.14e+05
.43e+08
.67e-01
.20e+06
.16e-12
.32e+04
.22e+10
.55e+09
.86e+10
.14e-23
.95e-10
.75e+05
.50e-48
.59e-82
.27e-01
.58e-13
.18e+01
.46e-01
.25e+03
.73e+00
.71le-56
.42e+00
.09e+02
.41e-02
.20e+05
-15e+07



Units:

AgeGroup:
Pathway:

RU-103
RU-105
RU-106
AG-110M
TE-125M
TE-127
TE-127M
TE-129
TE-129M

PRNONPWBRARNRERPBPBRNMNNRERPEPRPRPAEINDNONRPWONDEBEINOONDNDWNWOWE DR
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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

Ground Plane Deposition (GPD)

.20e+07
.66e+06
.39%e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.31le+04
.21le+05
.16e+04
.15e+06
.77e+05
.49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.16e+04
.62e+04
.98e+07

Page 15 of 44

PNOUNMRPWRAGARNMERERRPNNOMRPRPREPEDS JINNONEPWONEBENIOAONDWNDWOERE N

.20e+07
.66e+06
.39e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99%e+06
.3le+04
.21e+05
.16e+04
.15e+06
.77e+05
.49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.16e+04
.62e+04
.98e+07

Thyroid

.20e+07
.66e+06
.39e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.31le+04
.21e+05 -
.16e+04
.15e+06"
.77e+05
.49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.16e+04
.62e+04
.98e+07

.20e+07
.66e+06
.3%e+09
.04e+05
.72e+08
.7%e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99%e+06
.31le+04
.21e+05
.16e+04
.15e+06
.77e+05
.49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.16e+04
.62e+04
.98e+07

RPNONMRPEPFWBEOCRMEDSRNMNNREPREREDS IJNMNDDHEHWONDEBNOAONDNDWNDWE MR

.20e+07
.66e+06
.39e+09
.04e+05
.72e+08 .
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.31e+04
.21e+05
.16e+04
.15e+06
.77e+05
.49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.16e+04
.62e+04
.98e+07

PNONMPFPFWRMPOARPNREBABRPNNMNPEPRRPRPEINDMORPWONGBJIONDNWNWOE DR

.20e+07
.66e+06
.39e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.31e+04
.21e+05
.16e+04°
.15e+06
.77e+05:
:49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08 .
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.16e+04
.62e+04
.98e+07

.39%e+07
.51e+06
.63e+09
.07e+06
.20e+08
.44e+08
.53e+10
.45e+05
.88e+05
.60e+08
.08e+03
.36e+05
.03e+07
.78e+04
.45e+05
.51le+04
.51e+06
.63e+05
.31e+03
.21le+06
.16e+05
.14e+05
.51e+05
.84e+08
.45e+06
.6le+08
.63e+06
.11le+05
.26e+04
.26e+08
.21le+05
.07e+08
.01le+09
.13e+06
.28e+03
.08e+05
.10e+04
.31e+07

HNONREWOBREGRNEFEPBRPDODNNRPEPRPPEPER DR IO NDPRPWONDEB DONNWNWIR S

.20e+07
.66e+06
.39%9e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
-03e+05
.99e+06
.31e+04
.21e+05
.16e+04
:15e+06
.77e+05
.49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.86e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
-98e+03
.16e+04
.62e+04
.98e+07



Units:

AgeGroup:'

Pathway:

Nuclide

TE-131
TE-131M
TE-132
I-130
I-131
I-132
I1-133
I-134
I-135
CS-134
Cs-136
Cs-137
CsS-138
BA-139
BA-140
BA-141
BAa-142
LA-140
LA-142
CE-141
CE-143
CE-144.
PR-144
ND-147.
w-187
NP-239
PU-239
U-235

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

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

TEEN

Attachment C

ODCM-QA-004
 Revision 4

Page 34 of 64

(Ref.3.9Ch. 5.2, 5.3)

Ground Plane Deposition (GPD)

" Bone

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59e+05.
.06e+05
.05e+07
.17e+04
.49%e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03
.39%e+06
.35e+06
.71le+06"-
.2%e+06
.28e+09
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OWNFRFNOFRFOANBPENRE,BARMNNRPWRERANBNREUDS®ON

Liver

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08"
.03e+10
.59e+05
.06e+05
.05e+07
.17e+04
.49e+04
.92e+07
.60e+05:
.37e+07
.31le+06
.95e+07
.84e+03
.39%e+06
.35e+06
.71le+06
.29e+06
.28e+09

ONPNORANPARAMRAMVRPWERRANDMNOB R UG ON

.92e+04
.03e+06 -
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59e+05
.06e+05 -
.05e+07
.17e+04
.49e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03
.39e+06
.35e+06
.71e+06
.29e+06
.28e+09

ONRPNOFRPANPEPENRERE B SENMPWEREEREANDBNEPE U ON

Thyroid Kidney

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06"
.47e+05.
.53e+06
.86e+09
.51e+08
.03e+10
.59%e+05
.06e+05
.05e+07
.17e+04
.49%9e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03
.39e+06
.35e+06
.71e+06
.29e+06
.28e+09

.92e+04
.03e+06
.24e+06
.51e+06
. 72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59e+05
.06e+05
.05e+07
.17e+04
.49%9e+04
.92e+07
.60e+05
.37e+07
.31le+06
.95e+07
.84e+03
.39e+06
.35e+06
.71e+06
.29e+06
.28e+09

ONREPNORPOANRE IR RN RPWERERANMPBNREREROREOON

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.5%e+05
.06e+05

.05e+07

.17e+04
.49e+04

92e+07

.60e+05
.37e+07
.31le+06
.95e+07

.84e+03.

.39e+06
.35e+06
.71e+06
.2%e+06
.28e+09

FNRPNROMONPONUBANRBDERONUNENDGO B WOW

.45e+07
.46e+06
.98e+06
.69e+06
.09e+07
.47e+06
.98e+06"
.31le+05
.95e+06
.00e+09
.71e+08
.20e+10
.10e+05
.19%e+05
.35e+07
.75e+04
.1lle+04
.18e+07 -
:12e+05
.54e+07
.63e+06
.04e+07
.1le+03
.01le+07
.73e+06
.98e+06
.23e+07
.16e+10

DNCLHDES OTHER THAN NOBLE GASES

ONEFRNMORPANMRPIFABRNRPWRFRANDORPEPODOON

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59%e+05
.06e+05
.05e+07
17e+04
.4%e+04
.92e+07
.60e+05
.37e+07
.31le+06
.95e+07
.84e+03
.3%e+06
.35e+06
.71e+06
.29e+06
.28e+09
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DOSE FACTORS: RADIONUCLIDES OTHER THA’N NOBLE GASES

Units:

AgeGroup:  TEEN

Pathway:

Nuclide Bone

H-3 0.00e+00
Cc-14 2.60e+04
NA-24 1.38e+04
P-32 1.89e+06
CR-51 0.00e+00
MN-54 0.00e+00
MN-56 0.00e+00
FE-55 3.34e+04
FE-59 1.59%9e+04
CO-58 0.00e+00
CO-60 0..00e+00
NI-63 5.80e+05
NI-65 2.18e+00
CU-64 0.00e+00
ZN-65 3.86e+04
ZN-69 4.83e-02
BR-83 0.00e+00
BR-84 - 0.00e+00
BR-85 0.00e+00
RB-86 0.00e+00
RB-88 0.0pe+00
RB-89 0.00e+00
SR-89 4.34e+05
SR-90 1.08e+08
SR-91 8.80e+01
SR-92 9.52e+00
Y-90 2.98e+03
Y-91 6.61le+05
Y-91M 3.70e-01
Y-92 1.47e+01
Y-93 1.35e+02
ZR-95 1.46e+05
ZR-97 1.38e+02
NB-95 1.86e+04
MO-99 0.00e+00
TC-99M 1.38e-03
TC-101 5.92e-05
2

.10e+03
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OCOWRPRRPNMPAPOCODOOOOOOOWUROODOWOURNNEBRPNMNWNRUIOR R MR,

Inhalation (INHL)

.27e+03
.87e+03
.38e+04
.10e+05
.00e+00
.1le+04
.70e+00
.38e+04
.70e+04
.07e+03
.51e+04
.34e+04
.93e-01
.03e+00
.34e+05
.20e-02
.00e+00
.00e+00
.00e+00
.90e+05
.46e+02
.52e+02
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.58e+04
.72e+01
.03e+04
.69e+02
.86e-03
.40e-05
.00e+00

OOOOOOOOOOOOOOOOO‘OOOOOOOOOOOOOOOO\)OF—'#}H

Deposition Pathways:

" (Ref.3.9 Ch. 5.2,5.3)

Thyroid

.27e+03
.87e+03
.38e+04
.00e+00
.50e+01
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.27e+03
.87e+03
.38e+04
.00e+00
.07e+01
.27e+04
.79e+00
.00e+00.
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.41e+00
.64e+04
.02e-02
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.74e+04
.12e+01
.00e+04
.11le+02
.76e-02
.52e-03
.43e+03

SNOAPRPRPE IR NONMDWNNNNOAORPNOOOCOCOCOORMBRPRPROUWOERRPRE R,

.27e+03
.87e+03
.38e+04

.00e+00

.10e+04
.98e+06
.52e+04
.24e+05
.53e+06
.34e+06
.72e+06
.07e+05
.36e+03
.11le+04
.24e+06
.58e+03
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.42e+06
.65e+07
.07e+04
.74e+04
.93e+05
.94e+06
.20e+03
.68e+04
.32e+04
.69e+06
.30e+05
.51e+05
.54e+05
.15e+03
.67e+02

.83e+05

1
4
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Airborne Pathways & Tritium Ingestion: (mrem/yr)/(pCi/m’\S)) |
(m~2 * (mrem/yr)/(uCi/sec)

.27e+03
.87e+03
.38e+04
.28e+04
.00e+03
.68e+04
.74e+04
.39e+03
.78e+05
.52e+04
. 59e+05
.42e+04
.67e+04
.14e+04
.66e+04
.85e+032:
.00e+00
.00e+00.
-00e+00
.77e+04
.92e-05
.38e-07
.71e+05
.65e+05 .
.59e+05
.19e+05
.5%e+05
.09e+05
.02e+01
.65e+05
.79e+05
.49e+05
.30e+05
.68e+04
.69e+05
.13e+03
.72e-07
.09e+05

(=N eojeleNeBeBeNeBo oo lolelololoBoloBoRalesN-NoNeoleNeNoNoeNoeNoNoNeolNeoNoNoNolNeNe

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
-00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.27e+03
.87e+03
.38e+04
.16e+04
.35e+02
.40e+03
.52e-01
.54e+03
.43e+04
.78e+03
.98e+04
.98e+04
.27e-01
.48e-01
.24e+04
.46e-03
.44e+02
.33e+02.

.83e+01
.40e+04
.72e+02.
.33e+02
.25e+04
.68e+06
.51e+00 .
.06e-01
.00e+01
.77e+04
.42e-02
.29%e-01
.72e+00
.15e+04
.26e+01
.66e+03
.22e+01
.9%e-02
.24e-04
.96e+02



Unﬁé:

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
1-131
I-132
1-133
I-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

PRPWEREPNSPRPRARMMNOBWRPUOUR POV WORRWLWOAOAWOURRNDNRFENEREOR

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

(Ref.3.8 Ch. 5.2, 5.3)

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

" TEEN

Inhalation (INHL)

.12e+00
.84e+04
.38e+04
.88e+03
.01e+00
.80e+04
.10e-02
.3%e+04
.58e-02
.84e+01
.60e+02
.24e+03
.54e+04
.59%e+03
.22e+04
.88e+02
.70e+03
.02e+05
.15e+04
.70e+05
.66e+02
.34e+00
.47e+04
.42e-01
.70e-02
.79%e+02
.60e-01
.84e+04
.66e+02
.89e+06
.34e+04
.30e-02
.86e+03
.20e+01
.38e+02
.38e+10
.14e+08

Page 18 of 44

CONWVWORUNRFRPANMWKOAOODORRFRPRONNBPARPRNGOAODOAWO®WONEREOO

.00e+00
.00e+00
.31le+04
.24e+03
.12e-01
.16e+03
.38e-02
.58e+03
.32e-03
.0le+01
.90e+02
.79e+04
.91e+04
.38e+03
.05e+04
.32e+03
.44e+03
.13e+06
.94e+05
.48e+05
.56e+02
.44e-04
.70e+01
.06e-04
.70e-05
.36e+02
.25e-01
.90e+04
.94e+02
.02e+06
.31e+03
.76e-02
.56e+03
.76e+00
.88e+02
.96e+09
.00e+00

Thyroid

OO0 OO0 O0DOO0O0OO0OO0ODO0D0DO0DO0DOOOOCORAWNRERPERPNYaFRL MUV PRPRLROOO

.00e+00
.00e+00
.00e+00
.40e+03
.42e+00
.38e+03
.18e-02
.58e+03
.24e-02
.25e+01
.46e+02
.49e+06
.46e+07
.51e+05
.92e+06
.95e+04
.21e+05
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00.

NNPFPFOURRWRERPOODOOWWNOOANWRWRWWAONRLAAUINNOOIONPRE P

.41e+00
.90e+05
.50e+04
.00e+00
.28e+00
.54e+04
.66e-01
.1%e+04
.18e-02
.39e+02
.95e+03
.75e+04 -
.40e+04
.92e+03
.5%e+04
.66e+03
.49e+04
.75e+05
.10e+05
.04e+05
.62e+02
.88e-04
.28e+01
.84e-05
.14e-05
.00e+00
.00e+00
.88e+03
.64e+01
.21le+06
.09e+03
.01le-02
.02e+03
.00e+00
.00e+02
.75e+09
.67e+07

AANAOAPWEREPPPOAOPRP NP WNNONRPFPRPRRFOOODOOOR®RNNREPWERULDOARPRP

.82e+04
.6le+07
.75e+06
.36e+05
.12e+04
.66e+06
.30e+03
.98e+06
.34e+03
.38e+05
.49e+05
.00e+00
.00e+00
.00e+00
.00e+00.
.00e+00
.00e+00
.46e+05
.78e+04
.21le+05
.87e+01
.46e+03
.03e+06
.29e+03
.91e+03
.14e+05
.02e+04
.14e+05
.30e+05
.34e+07
.83e+05
.75e+03
.72e+05
.74e+04
.4%e+04
.34e+09
.75e+08
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GI-L1li

PWPRPRPOMNONMREPERBEBRINMNONORPRWOVWANRKERRERPAOUPROGOR®PEFEER 0JNMWO

.04e+04
.60e+05
.73e+05
.50e+04
.08e+04
.59e+05
.62e+03
.05e+05
.51le+01
.21e+05
.63e+05
.12e+03
.49e+03
.27e+03
.03e+04 "
.04e+01"
.95e+03..
76e+03
.09e+04
.48e+03
.70e-01
.45e+03
.29e+05
.46e-04
.79e-10
.87e+05
.20e+04
.26e+05
.55e+05
.64e+05
.1l4e+05
.35e-04
.82e+05
.77e+05
.32e+05
.50e+05
.10e+05

NOBLE GASES

Skin

[=NelojaleNeNeNo oo o N o No o NaoNoNeNeo N o NoNoe NoNoeNeNeNe NoNoleNoNeNoNoNolN ol ol

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
L 00e+00 -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

AP WOUNOAOANNDMODRPANNMBS WWAEWRPRPOWOARN<INBSOVONRERNDDONNRE N

.34e-01
.24e+04
.99e+03
.67e+02
.42e-01
.18e+03
.76e-02
.25e+03
.04e-03
.02e+01
.19e+02
.17e+03
.64e+04
.58e+03
.22e+03
.40e+02
.49e+03 |
.49e+05
.37e+05
.11e+05
.46e+02
.90e-02
.52e+03
.74e-03
.27e-03
.26e+01
.06e-01
.17e+03
.16e+01
.62e+05
.62e+02
.18e-03
.13e+02
.43e+00
.77e+01
.44e+08
.94e+06



Units:

AgeGroup:

Pathway:

Nuclide
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DOSE FACTORS: RADHONUCL!DES OTHER THAN NOBLE GASES

Airborne Pafhways & Tritium Ingestion: (mrem/yr)/(uCi/mA3)) |
* (mrem/yr)/(uCi/sec)

(RefSQCh 5.2,5.3)

Deposition Pathways: (m"2

H-3
Cc-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
v-91
Y-92
v-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

Page 19 0of 44 .

.83e+02

TEEN
Grs/Cow/Meat (CMEAT)

Bone Liver Thyroid

0.00e+00 1.94e+02 1.94e+02
2.04e+08 4.08e+07 4.08e+07
1.12e-03 1.12e-03 1.12e-03
6.13e+08 2.44e+08 0.00e+00
0.00e+00 0.00e+00 3.13e+03
0.00e+00 7.00e+06 0.00e+00
0.00e+00 1.47e-53 0.00e+00
2.38e+08 1.69e+08 0.00e+00
2.12e+08 4.96e+08 0.00e+00
0.00e+00 1.41e+07 0.00e+00
0.00e+00 5.84e+07 0.00e+00
1.52e+10 1.07e+09. 0.00e+00
2.26e-52 2.88e-53 0.00e+00
0.00e+00 2.30e-07 0.00e+00
2.50e+08 8.69%9e+08 0.00e+00
0.00e+00 4.07e+08 0.00e+00
2.55e+08 0.00e+00 0.00e+00
8.05e+09 0.00e+00 0.00e+00
1.34e-10 0.00e+00 0.00e+00
1.17e-49 0.00e+00 0.00e+00
9.12e+01 0.00e+00 0.00e+00
9.54e+05 0.00e+00 0.00e+00
1.46e-39 0.00e+00 0.00e+00
4.14e-12 0.00e+00 0.00e+00
1.50e+06 4.73e+05 0.00e+00
1.77e-05 3.50e-06 0.00e+00
1.80e+06 9.96e+05 0.00e+00
0.00e+00 8.33e+04 0.00e+00
3.81e-21 1.06e-20 0.00e+00
8.57e+07 0.00e+00 0.00e+00
5.35e-28 0.00e+00 0.00e+00
2.36e+09 0.00e+00 0.00e+00
5.06e+06 4.79e+06 0.00e+00
3.03e+08 1.09e+08 8.47e+07
1.8%e-10 6.70e~11 1.30e-10
9.42e+08 3.34e+08 2.24e+08
9.51e+08 3.53e+08 3.07e+08
3.82e+02 1 2.75e+02

.94e+02
.08e+07
.12e-03
.00e+00
.24e+03
.09%e+06
.86e-53
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.8le-07
.56e+08
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.96e+05
.31le-06
.65e+05
.91e+05
.58e-19
.02e+08
.75e-27
.55e+09
.13e+06
.00e+00
.66e-10
.82e+09
.98e+09
.91e+03

COO0O0COO0OOOOUOOO0OO0CO0OO00O00O00O0OCOOOOORREOOOMNOER iR

.94e+02
.08e+07
.12e-03
.00e+00
.05e+03
.00e+00
.00e+00
.07e+08
.56e+08
.00e+00 -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.90e-21
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

R WNORFROREPEPDBDRJOAORPRSOURPEBRWINONWOWRRRE, OB EJORWOWWER &

.94e+02
.08e+07
.12e-03
.31e+08
.48e+05
.44e+07
.67e-52
.31e+07
.17e+09
.94e+08
.60e+08
.71e+08
.56e-51
.78e-05
.68e+08

.02e+0??
.03e+07
.26e+08-

:08e-10
.98e-48
.53e+05
.91e+08
.01le-35

.27e-07..

.09e+09
.49%e-01
.26e+09
.49e+05
.98e-18
.16e+09
.32e-25
.13e+11
.35e+09
.95e+08
.46e-08
.35e+09
.57e+09
.47e+04

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

RPRRPRBRVNNWRRPURWGREANNBMURNPEESERRPOHEWREGNORORR DR

.94e+02
.08e+07
.12e-03
.53e+08
.64e+03
.39e+06
.61le-54
.%94e+07
.91e+08
.24e+07
.31e+08
.15e+08
.31e-53
.08e-07
.05e+08
.91e+08
.28e+06
.99e+09
.33e-12
.98e-51
.46e+00
.56e+04
.22e-41
.14e-13
.26e+05
.61le-06
.48e+05
.59e+04
.38e-19
.66e+07
.08e-28
.97e+08
.91e+06
. 05e+07
.07e-11
.12e+08
.50e+08
.53e+02
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DOSE FACTORS RADHONUCLIDES OTHER THAN NOBLE GASES

(RefSBCh 5.2, 5.3)

Units: Airborne Pathways & Tritium Ingestion: (mrenVyr)/(pCi/m’\S))
(mrem/yr)/(uCi/sec)

Deposition Pathways (mr2~
AgeGroup:  TEEN
Pathway: Grs/Cow/Meat (CMEAT)
Nuclide Bone k, Liver Thyroid"
TE-132 1.17e+06 7.40e+05 7.80e+05
I-130 8.81le-07 2.55e-06 2.08e-04
I1-131 4.47e+06 6.26e+06 1.83e+09
I1-132 3.45e-59 9.03e-59 3.04e-57
I-133 1.56e-01 2.65e-01 3.70e+01
I-135 1.93e-17 4.97e-17 3.20e-15
CS-134 5.23e+08 1.23e+09 0.00e+00
Cs-136 9.41e+06 3.70e+07 0.00e+00
CsS-137 7.24e+08 9.63e+08 0.00e+00
BA-140 = 2.38e+07 2.92e+04 0.00e+00
L.a-140 3.09e-02 1.52e-02 0.00e+00
La-142 3.7%e-92 1.68e—92'0.00e+00
CE-141 1.18e+04 7.88e+03 0.00e+00
CE-143 1.71e-02 1.25e+01 0.00e+00
CE-144 1.23e+06 5.08e+05 0.00e+00
PR-143 1.77e+04 7.05e+03 0.00e+00
ND-147 = 6.24e+03 6.79e+03 0.00e+00
w-187 - 1.76e-02 1.44e-02 0.00e+00
NP-239 2.28e~-01 2.15e-02 0.00e+00
PU~239 1.74e+07 2.11le+06 0.00e+00
U-235 6.28e+08 0.00e+00 0.00e+00

Page 20 of 44

PROOWPEWUMWOoOOoOWLVWNWIRRRFWY

.10e+06
.92e-06
.08e+07
.42e-58
.65e-01
.84e-17
.91e+08
.02e+07
.28e+08
.88e+03
.00e+00
.00e+00-
.71e+03
.59e-03
.04e+05
.10e+03
.99e+03
.00e+00
.76e=-02
.94e+06
.47e+08

OO0 OO0 O0OO0OO0OO0OOORPFPFWEFPOOOOOO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.49e+08
.18e+06
.27e+08
.96e+04
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

GI-L1li

PR WWOMONTWWNDOeWERENEPEPODDWERE RN

.34e+07
.96e-06
.24e+06
.93e-59
.00e-01
.50e-17
.53e+07
.98e+06
.37e+07
.67e+07
.71e+02
.13e-88
.25e+07
.75e+02
.09e+08
.81e+07
.45e+0.7..
.89e+00
.46e+03
.60e+06
.56e+07

{

=N eNeNeNeleBeNoNoNolleBoRoloNoNoNoleRoNoNe

Skin

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
. 00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

W PRPULIROCOAPRPOBRBRRPLPWNUEOWWERE G

.97e+05
.02e-06
.36e+06
.24e-59
.08e-02
.84e-17
.71le+08
.49e+07
.36e+08
.53e+06
.04e-03
.1%e-93
.05e+02
.39e-03
.60e+04
.79e+02
.07e+02
.04e-03
.20e-02
.56e+05
.82e+07
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DOSE FACTORS RADIONUCLHDES OTHER THAN NOBLEGASES

(Ref390h 5.2, 5.3)

Units: Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/m~3))
Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)

AgeGroup:  TEEN

Pathway:

H-3 0.00e+00
c-14 4.86e+08
NA-24 4.27e+06
P-32 4.90e+09
CRrR-51 0.00e+00
MN-54 0.00e+00
MN-56 0.00e+00
FE-55 4.45e+07
FE-59 5.18e+07
CO-58 0.00e+00
CO-60 0.00e+00
NI-63 1.18e+10
NI-65 6.90e-01
CUu-64 0.00e+00
ZN-65 2.11e+09
ZN-69 4 .05e-12
BR-83 0.00e+00
BR-84 0.00e+00
RB-86 - 0.00e+00
RB-88 0.00e+00
RB-89 0.00e+00
SR-89 2.68e+09
SR-90 6.61le+10
SR-91 5.34e+04
SR-92 9.09%e-01
¥Y-90 1.30e+02
Y-91 1.58e+04
Y-91M 1.16e-19
¥-92 .1.04e-04
Y-93 4.14e-01
ZR-95 1.65e+03
ZR-97 7.91e-01
NB-95 1.41e+05
MO-99 0.00e+00
TC-99M 5.80e+00
TC-101 5.75e-60
RU-103 1.81e+03
1

.58e-03
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COORFR B IPFPUVOOODO0OO0ODOCOO00ORFR B DPDOONNEBOMONNRLRWNREORD WO

.94e+02
.72e+07
.27e+06
.96e+09
.00e+00
.40e+07
.49e-03
.16e+07
.21e+08
.94e+06
.78e+07
.35e+08
.81e-02
.26e+04
.32e+09
.7le-12
.00e+00
.00e+00
.73e+09
.53e-45
.17e-53
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.21e+02
.57e-01
.8le+04
.48e+07
.62e+01
.18e-60
.00e+00
.00e+00

Grs/Cow/Milk (CMILK)

Thyroid

.94e+02
.72e+07
.27e+06
.00e+00
.77e+04
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 -
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

P ORPMNMPINYO0OO0O0O0000000 000N PRPROOCOOOO0OWREORWY

.94e+02
.72e+07
.27e+06
.00e+00
.0%e+04
.18e+06
.48e-03
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.08e+05
.68e+09
.04e-12
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.65e+02
.37e-01
.57e+04
.02e+08
.41e+02
.48e-58
.38e+03
.9%e-02

COPRPOOOOOOOOO0O0O0OO0OCODOOTTOOOOOWNOO-NO B WL

.94e+02
.72e+07
.27e+06
.00e+00
.13e+04
.00e+00
.00e+00
.00e+07
.82e+07
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.99e+00
.98e-60
.00e+00
.00e+00

1.
. 62e+08

w

P RPRPRPOWPBSBRRERPMDMDUITORPRNMNMNPWRERWJIOOR WW MR

.94e+02
.712e+07
.27e+06
.65e+09
.39e+06
.88e+07

.93e-01

.37e+07
.86e+08
09%9e+08

.33e+08
.78e+00
.31e+06
.10e+09

.42e-11"
.00e+00
.00e+00Q.

:00e+08
.88e-52
.7%e-62
.19e+08
.86e+09

.42e+05.

.32e+01
.08e+06
.48e+06
.46e-18
.87e+00
.26e+04
.20e+06
.24e+04
.34e+08
.02e+07
.06e+04
.40e-66
.51e+05
.28e+00

[eNeleoNoNoNeNololoReNoNeleNoNoloNoNoloRoloNoloNoNoNoNeloNeNeNoloeloNol ool oo

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

ANONOPRIWRWEBWWNNRPRNONMNWERUOUDWNNBDBOARE B JIRENDDRBDWWWY

.94e+02
.72e+07
.27e+06
.22e+09
.99e+04
.78e+06
.33e-03
.36e+06
.67e+07
.83e+07
.26e+07
.01e+08
.0le-02
.01le+04
.41e+09
.39%e-13
.83e-01
.1l4e-23 .
.22e+09
.42e-45

.28e-54
.66e+07
.63e+10
.12e+03
.88e-02
.51e+00
.24e+02
.42e-21
.02e-06
.14e-02
.58e+02
.21e-02
.30e+04
.54e+06
.10e+02
.03e-59
.74e+02
.14e-04
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

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

TEEN

Grs/Cow/Milk (CMILK)

RU-106
AG-110M
TE-125M
TE-127
TE-127M
TE-129
TE-129M
TE-131
TE-131M
TE-132
1-130
1-131
I-132
I-133
I-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

.75e+04
.63e+07
.00e+07
.22e+03
.44e+07
.41e-10
.10e+08
.35e-33
.58e+05
.30e+06
.71e+05
.69%9e+08
.49e-01
.54e+06
.8%e-12
.15e+04
.82e+09
.48e+08
.34e+10
.79e-23
.45e-08
.85e+07
.74e-46
.22e-80
.11e+00
.45e-11
.88e+03
.65e+01
.58e+05
.90e+02
.27e-53
.81le+02
.19e+04
.02e+00
.82e+07
.68e+09

Page 22 of 44

‘Obe\\OI—‘U\b—‘NU\U'\)—‘WO‘\O\&DMWH}—"NI\)U'ImWWHl\wa#Nl\Jlb)—‘\DO

.00e+00
.11e+07
.08e+07
.31e+02
.99e+07
.02e-10
.09%e+07
.03e-33
.16e+05
.72e+06
.07e+06
.76e+08
.89e-01
.0le+06
.00e-12
.96e+04
.31e+10
.76e+09
.78e+10
.43e-23
.94e-11
.95e+04
.53e-49
.22e-83
.99e+00
.53e-11
.93e+03
.57e+04
.72e+05
.16e+02
.19e-54
.97e+02
.73e+03
.62e-01
.63e+06
.00e+00

OO0 O0OO0OO0OO0OO0OOOO0OO0O0DO0OOOOROWMOKEONPUWWNGOWOO

.00e+00
.00e+00
.39e+06
.3%e+02
.0le+07
.86e-10
.55e+07
.66e-33
.75e+05
.87e+06
.75e+07
.10e+11
.31le+01
.39e+08
.34e-11
.90e+06
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

P IBNORPNORPNNOOUIANUNGOAWOUNRIPAORNDNWWEANWNMORLJ

.24e+04
.74e+08
.00e+00
.93e+03
.42e+08
.27e-09
.61le+08
.2le-32
.29e+06
.61le+07
.65e+06
.48e+08
.12e-01
.05e+07
.89%e-12
.67e+04
.34e+09
.60e+08
.06e+09
.53e-23
.60e-11
.02e+04
.06e-49
.26e-83
.00e+00
.00e+00
.79e+03
.50e+01
.63e+05
.73e+01
.98e-54
.16e+02
.00e+00
.08e+00
.27e+06
.33e+09

OO0 O0OO0OO0OO0OOCOORBPBRERNNMEPNOOODODOODOOOOOOOOO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.00e+00

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.80e+09
.51e+08
.35e+09
.95e-24
.10e-11
.00e+04
.47e-49
.14e-83
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

BWRR DN, ORERPRPRERERNNRPROIOYNYNRPNMNRPDDWAABERE OO NOOBNDNWONER

.80e+06
.56e+10
.86e+07
.39e+04
.10e+08
.96e-09
.13e+08
.03e-34
.53e+07
.6le+07
.24e+05
.44e+07
.69e-01
.55e+06
.59e=14"
.28e+04
.87e+08.
-42e+08
.53e+08
.56e-26
.53e-07
.4%e+07
.86e-51 .
.91le-91
.29e+05
.67e-07
.70e+07
.67e+06
.66e+08
.55e+05
.40e-56
.11e+05
.63e+06
.06e+05
.52e+06
.13e+08

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00-
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

WRPRWWRERFAOARER WO WERE WNDNWNRFOAOAN PR PRRNNBODNNNDRERRERERENDD O

.73e+03
.54e+07
.02e+06
.62e+02
.00e+07
.32e-10
.74e+07
.30e-33
.63e+05
.56e+0Q6
.28e+05
.02e+08
.40e-01
.83e+06
.80e-12
.10e+04
.07e+10
.19%e+09 "
.20e+09
.72e-23
.46e-09
.13e+06
.92e-47
.83e-81
.06e+00
.82e-12
.81le+02
.22e+00
.54e+04
.44e+01
.43e-55
.18e+01
.41e+03
.67e-01
.00e+06
.46e+08
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DOSE FACTORS: RADHONUCLHDES OTHER THAN NOBLE GASES

Airborne Pathways'& Tritium Ingestion: (mrem/yr)/(uCi/m”3)) |
Deposition Pathways: (m”"2 * (mrem/yr)

(Ref.3.9 Ch. 5.2, 5.3).

/(uCi/sec)

.59e+03
.38e+07
.38e+05
.35e+08
.04e+07
.32e+08
.18e+02
.00e+08
.90e+08
.01e+08
.24e+09
.81e+08
.85e+02
.43e+05

H-3
c-14
NA-24
- P-32
CR-51
MN-54
MN-56
FE-55
FE-59
C0-58
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

TEEN '

Vegetation (VEG)
Bone Liver
0.00e+00 2.59e+03
3.69e+08 7.38e+07
2.38e+05 2.38e+05
2.50e+08 9.97e+07
0.00e+00 0.00e+00
0.00e+00 4.54e+08
0.00e+00 1.39%e+01
3.26e+08 2.31e+08
1.7%e+08 4.19e+08
0.00e+00 4.36e+07
0.00e+00 2.49e+08
1.61e+10 1.14e+09
5.56e+01 7.11e+00
0.00e+00 8.29e+03
4.24e+08 1.47e+09
4.75e-06 9.06e-06
0.00e+00 0.00e+00
0.00e+00Q0 0.00e+00
0.00e+00 2.74e+08
0.00e+00 2.47e-22
0.00e+00 9.33e-27
1.51e+10 0.00e+00
7.51e+ll 0.00e+00
2.83e+05 0.00e+00
3.87e+02 0.00e+00
1.24e+04 0.00e+00
7.83e+06 0.00e+00
4.45e-09 0.00e+00
8.43e-01 0.00e+00
1.58e+02 0.00e+00
1.72e+06 5.43e+05
3.11e+02 6.15e+01
1.92e+05 1.07e+05
0.00e+00 5.64e+06
2.70e+00 7.54e+00
5.60e-31 7.97e-31
6.82e+06 0.00e+00
4.92e+01 0.00e+00
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OO 000 OO0 O0OO0DO0OODOO0OODOODO0ODO0ODO0DO0O0O0D0DO0ODO0O0O0DO0O0DO0OO0COOWONNIN

.59e+03
.38e+07
.38e+05
.00e+00
.43e+04
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

OAONRPRPFPRHBWVUJOOOOOOODOO0OO0OO0OOOUUNOOOODOORRPERERONNIN

.59e+03
.38e+07
.38e+05
.00e+00
.35e+04
.36e+08
.76e+01
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.10e+04
.42e+08
.92e-06
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.98e+05
.33e+01
.03e+05
.29%e+07
.12e+02
.44e-29
.40e+07
.21e+02

.59e+03
.38e+07
.38e+05
.00e+00
.80e+04
.00e+00
.00e+00
.47e+08
.32e+08
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.1%9e+00
.86e-31
.00e+00
.00e+00

WO LB BEFERPRPLOBNNNNOUPRPORERENNERERPRPNDNRPOORNTOATWEREWOHOAWOUERE OWWOURRNGIGN

.23e+08°

.67e-05

.00e+00

00e+00

.05e+07
.12e-29
.43e-35
.80e+09

.1le+10.

.28e+06
.85e+03
.02e+08
.21e+09
.10e-07
.31le+04
.82e+06
.25e+09
.67e+07
.56e+08
.01le+07
.95e+03
.36e-37
.70e+08
.97e+04

OO0 0000000000000 000O0DO0OO0000O00O0O0COO0OO000 OO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.59e+03
.38e+07
.38e+05
.24e+07
.17e+04
.01le+07
.48e+00
.39%9e+07
.62e+08
.00e+08
.60e+08
.45e+08
.24e+00
.90e+03
.87e+08
.34e-07
.82e+00
.96e-11
.29e+08
.32e-22
.60e-27
.34e+08
.85e+11
.12e+04
.65e+01
.34e+02
.10e+05
.70e-10
.44e-02
.33e+00
.73e+05
.83e+01
.87e+04 -
.08e+06
.77e+01
.83e-30
.91e+06
.91e+01
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| DOSE FACTORS HADEONUCLHDES OTHER THAN NOBLE GASES

" (Ref.3.9 Ch. 5.2,5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/m/3))
.Deposition Pathways (m~2* (mrem/yr)/(pCI/sec)

TEEN

Vegeta’uon‘: (VEG)

Liver

Thyroid

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
1-133
1-134
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

.10e+08
.52e+07
.48e+08
.30e+03
.51e+08
.70e-04
.62e+08
.17e-15
.42e+05
.91e+06
.74&+05
.84e+07
.5le+01
.65e+05 -
.01le-05
.74e+04
.10e+09
.37e+07
.0le+10 -
.15e-11
.55e~02
.38e+08
.46e-22
.65e-39
.80e+03
.77e-04
.83e+05
.31e+02
.27e+07
.00e+04
.24e-26
.62e+04
.53e+04
.38e+03
.95e+10
.04e+11
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.00e+00
.43e+07
.34e+07
.88e+03
.96e+08
.50e-04
.34e+08
.82e-16
.04e+05
.47e+06
.05e+05"
.38e+07
.58e+01
.64e+06
.06e-04
.48e+04
.67e+10
.72e+08
.35e+10"
.05e-11
.7%9e-05
.69e+05
.3le-25
.65e-42
.86e+02
.86e-05
.89e+05
.77e+05
.18e+07
.79e+04
.18e-27
.94e+04
.88e+04
.31e+02
.44e+09
.00e+00

.00e+00
.00e+00
.14e+07
.65e+03
.31e+08
.79%e-04
.17e+08
.0le-16
.08e+05
.61le+06
.1le+07
.57e+10
.22e+03
.2%e+08
77e-03
.88e+06
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.97e+08
.74e+07
.00e+00
.15e+04
.24e+09
.81e-03
.51e+09
.lle-15
.21e+06
.37e+07
.77e+05
.26e+07
.04e+02
.87e+06
.68e-04
.08e+04
.31e+09
.36e+07
.5%e+09
.47e-11
.69e-05
.74e+04
.86e-25
.08e-42
.00e+00-
.00e+00
.89%e+04
.04e+02
.30e+07
.62e+04
.27e-27
.31e+04
.00e+00
.10e+02
.79e+09
.43e+10

COO0OO0O0OO0OO0OO0OOONPEPRPURLPRPEPENOODOODOODOODODO0ODOO0ODOO0O0OO0OOO0O

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

00e+00

.00e+00
..00e+00
.00e+00
.00e+00
.03e+09
.48e+07
.78e+09
.20e-12
.24e-05
.14e+05
.32e-25
.43e-42
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

NONMCNHENMRNNMNUONNMUORRPNMNNNRPRPOOMARPRPMOMRPWIWVWORWEREBSD PR

.48e+10
.03e+09
.37e+08
.0%e+05
.37e+09
.66e-03
.36e+09
.60e-17
.24e+07
.83e+07
.88e+05
.06e+07
.87e+01
.24e+06
.40e=06"
.97e+04
.08e+08.
~38e+07
.92e+08
.74e-14
.27e-01
.13e+08
.80e-27
.12e-50
.09%e+07.
.39e+00
.40e+08
.04e+07
.33e+10
.30e+08
.47e-29
.42e+08
.78e+06
.10e+07
.42e+09
.53e+09

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00-
.00e+00
.00e+00-
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

AR NP NPWNDNINPEPNDNNDNOONSNWER RIS, WOONDNDNDNWOWUIRFRE R oW

.90e+07
.72e+06
.98e+07 -
.1l4e+03
.56e+07
.63e-04
.72e+07
.66e-16
.37e+05
.33e+06
.02e+05
.89%e+07
.36e+01
.00e+05
.82e-05
.66e+04
.75e+09
.16e+08
.70e+09
.02e-11
.42e-04
.89%e+06
.82e-23
.24e-40
.36e+02
.96e-05
.17e+04
.57e+01
.83e+06
.48e+03
.14e-27
.36e+03
.01le+04
:25e+01
.83e+09
.31e+09



Units:

(Ref.3.9 Ch. 5.2, 5.3)

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

AgeGroup:  CHILD

Pathway:

Nuclide Bone

H-3 0.00e+00
Cc-14 1.20e+09
NA-24 1.07e+06
P-32 1.45e+10
CR-51 0.00e+00
MN-54 . 0.00e+00
MN-56 0.00e+00
FE-55 1.45e+06
FE-59 1.56e+06
C0O-58 0.00e+00
CO-60 0.00e+00
NI-63 3.56e+09
NI-65 2.02e-01
CU-64 0.00e+00
ZN-65 4.96e+08
ZN-69 1.1%e-12
BR-83 0.00e+00
BR-84 0.00e+00
RB-86 0.00e+00
RB-88 0.00e+00
RB-89  0.00e+00
SR-89 1.39%9e+10
SR-90 2.35e+11
SR-91 2.75e+05
SR-92 4.66e+00
Y-90 3.87e+01
Y-91 4.68e+03
Y-91M 3.39%e-20
Y-92 3.08e-05
Y-93 1.22e-01
ZR-95 4.60e+02
_ZR-97 2.31e-01
NB-95 3.82e+04
MO-99 0.00e+00
TC-99M 1.60e+00
TC-101 1.69%e-60
RU-103 5.14e+02
4

.63e-04
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OCOoORPRWUOURWRFRPROOODOOOOOONPRPROORRRORPULIRPNDMIENMNORPEPEDW

.20e+03
.39%e+08
.07e+06
.37e+09
.00e+00
.52e+06
.57e-03
.71e+05
.53e+06
.46e+06.
.18e+06
.91e+08
.91e-02
.35e+03
.32e+09
.73e-12
.00e+00
.00e+00
.05e+09
.00e-45
.46e-54
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.01le+02
.34e-02
.49e+04
.77e+06
.13e+00
.77e-60
.00e+00
.00e+00

Grs/Goat/Milk (GMILK)

Thyroid
.20e+03
.39e+08
.07e+06
.58e+09
.48e+05
.11le+06
.27e-01
.43e+05
.63e+06
.4%e+06
.87e+07
.28e+07
.33e+00
.92e+05 :
.32e+08
.09e-10
.00e+00
.00e+00:

ecNoNoNoNoNoNoNoloNoNolN-NolleNolNeRelleollelNeloRalleNelNelNelNe oo lNeRNo i el R B e R il S RS

.20e+03
.39e+08
.07e+06
.00e+00
.78e+03
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 -
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00 "
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

BPWENRBMMROOODOOOODOOOOOO0OORLRONOODODOCOOR NP ORLRNMDW

.20e+03
.3%e+08
.07e+06
.00e+00
.85e+03
.06e+05
.90e-03
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.02e+04
.33e+08 "
.05e-12
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.45e+02
.7%e-02
.40e+04
.09e+07
.55e+01
.02e-59
.29e+03
.07e-03

COWVWHROODOOODOODODO0DDODOODODOOOOODOODOOCONIRPROCOHrORNMNW

.20e+03
.39e+08
.07e+06
.00e+00
.24e+04
.00e+00
.00e+00
.36e+05
.33e+05
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.59%e+00
.36e-61
.00e+00
.00e+00

WHRUKHFHONURBROOAOAFFOAWUNDONODORNWNRERNONENNGOANDEDLDW
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Airborne Pathways & Tritium Ingestion: (mrenVyr)/(pCi/mAS)) |

T7e+07

.91e-47
.15e-56
.38e+08 .
.16e+09
.08e+05.
.83e+01
.10e+05
.24e+05
.65e-17
.89e-01
.82e+03
.05e+05
.05e+03
.75e+07
.08e+06
.78e+03
.63e-60
.33e+04
.02e-01

[eNeoNoNeNRoNsNoNoNoNeNoNoNeNoNoNoNeNoNoNeoNeoNoNoNoNoNeNeNelolNelNelNeRalelNo NN lol

FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.20e+03
.39e+08
.07e+06
.60e+09
.22e+04
.70e+05
.54e-04
.39e+05
.26e+06
.45e+06
.53e+07
.21e+08
.1lle-02
.04e+03
.22e+08
.5%e-13
.38e-02

.51le-24
.47e+08
.95e-46 .
.1%e-54
.97e+08
.95e+10
.04e+04
.87e-01 -
.04e+00
.25e+02
.23e-21
.80e-07
.35e-03
.00e+01
.97e-02
.06e+04
.42e+06
.19e+01
.24e-59
.98e+02
.68e-04



- CE-144

Units: -

AgeGroup:
Pathway:

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

PR-143
PR-144
ND-147
W-187
NP-239
PU-239
U-235

Attachment C
ODCM-QA-004
Revision 4
Page 44 of 64

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: (m”2 * (mrem/yr)/(uCi/sec)

CHILD ,

Grs/Goat/Milk (GMILK)

Bone . Liver . Thyroid Kidney Lung GI-L1i  Skin TB

.11e+04 0.00e+00 0.00e+00 1.50e+04 0.00e+00 1.73e+05 0.00e+00 1
.51e+07 1.69e+07 0.00e+00 3.15e+07 0.00e+00 2.0le+09 0.00e+00 1
.85e+06 2.40e+06 2.49e+06 0.00e+00 0.00e+00 8.54e+06 0.00e+00 1
.59e+02 9.68e+01 2.48e+02 1.02e+03 0.00e+00 1.40e+04 0.00e+00 7
.50e+07 6.72e+06 5.97e+06 7.12e+07 0.00e+00 2.02e+07 0.00e+00 2
.60e-10 4.47e-11 1.14e-10 4.68e-10 0.00e+00 9.97e-09 0.00e+00 3
.26e+07 9.10e+06 1.05e+07 9.56e+07 0.00e+00 3.97e+07 0.00e+00 5
.16e-33 6.60e-34 1.66e-33 6.54e-33 0.00e+00 1.14e-32 0.00e+00 6
.92e+05 6.65e+04 1.37e+05 6.44e+05 0.00e+00 2.70e+06 0.00e+00 7
.23e+06 5.45e+05 7.93e+05 5.06e+06 0.00e+00 5.48e+06 0.00e+006
.04e+06 '2.10e+06 2.32e+08 3.14e+06 0.00e+00 9.83e+05 0.00e+00 1
.82e+08 7.87e+08 2.60e+11 1.29e+09 0.00e+00 7.00e+07 0.00e+00 4
.22e-01 7.75e-01 3.60e+01 1.19e+00 0.00e+00 9.12e-01 :0.00e+00 3
.03e+07 1.28e+07 2.37e+09 -2.13e+07 0.00e+00 5.15e+06 0.00e+00 4
.36e-12 9.96e-12 2.2%e-10 1.52e-11 0.00e+00 6.61e=1270.00e+00 4
.26e+04 5.87e+04 5.20e+06 9.00e+04 0.00e+00 4.47e+04 0.00e+00 2
.79e+10 1.12e+l1ll 0.00e+00 3.45e+10 1.24e+10 6.01e+08 0.00e+00 2
.04e+09 8.35e+09 0.00e+00 4.44e+09 6.63e+08 2:93e+08 0.00e+00 5
.67e+10 9.26e+10 0.00e+00 3.02e+10 1.09e+10 5.80e+08 0.00e+00 1
.30e-22 1.81e-22 0.00e+00 1.27e-22 1.37e-23 8.32e-23 0.00e+00 1
.49e-08 1.33e-11 0.00e+00 1.16e-11 7.82e-12 1.44e-06 0.00e+00 7
.41e+07 1.23e+04 0.00e+00 4.01e+03 7.34e+03 7.12e+06 0.00e+00 8
.58e-46 1.44e-49 0.00e+00 1.25e-49 8.49e-49 1.47e-46.0.00e+00 8
.80e-80 1.30e-83 0.00e+00 1.05e-83 7.62e-84 2.35e-82 0.00e+00 1
.33e+00 8.15e-01 0.00e+00 0.00e+00 0.00e+00 2.27e+04 0.00e+00 2
.00e-11 3.19e-12 0.00e+00 0.00e+00 0.00e+00 6.32e-07 0.00e+00 9
.63e+03 1.31e+03 0.00e+00 5.74e+02 0.00e+00 1.63e+06 0.00e+00 1
.25e+01 1.22e+04 0.00e+00 5.12e+00 0.00e+00 1.79e+05 0.00e+00 1
.95e+05 6.11e+04 0.00e+00 3.38e+04 0.00e+00 1.59e+07 0.00e+00 1
.62e+01 2.5%9e+01 0.00e+00 1.40e+01 0.00e+00 9.30e+04 0.00e+00 4
.76e-54 1.16e-54 0.00e+00 6.16e-55 0.00e+00 2.51e-51 0.00e+00 1
.34e+01 4.32e+01 0.00e+00 2.37e+01 0.00e+00 6.85e+04 0.00e+00 3
.47e+03 2.06e+03 0.00e+00 0.00e+00 0.00e+00 2.89e+05 0.00e+00 9
.07e+00 1.49e-01 0.00e+00 4.30e-01 0.00e+00 1.10e+04 0.00e+00 1
.37e+06 6.81e+05 0.00e+00 6.02e+05 0.00e+00 3.38e+05 0.00e+00 1
.69e+09 0.00e+00 0.00e+00 2.77e+08 0.00e+00 3.96e+07 0.00e+00 1
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.38e+03
.35e+07
.18e+06
.70e+01
.96e+06
.80e-11
.06e+06
.44e-34
.08e+04
.58e+05
.08e+06
.47e+08
.56e-01
.83e+06
.58e-12
.78e+04
.35e+10
.40e+09
.37e+10
.15e-22
.22e-10
.21e+05
.40e-48
.01le-81
.75e-01
.98e-13
.94e+02
.77e+00
.04e+04
.28e+00
.89e-55
.35e+00
.23e+02
.05e-01
.63e+05
.02e+08



Units:

AgeGroup:
Pathway:

Nuclide

DOSE FACTORS: RALE OTHER THAN NOBLE GASES

(Ref.3.9 Ch. 5.2, 5.3)
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Airborne Pathways‘&' Tritium Ingestion: (mrem/yr)/(uCi/mA3)) |
Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)

CHILD

Ground Plane Deposition (GPD)

RU-106 "
AG-110M
TE-125M
TE-127

TE-127M
TE-129

TE-129M

RPNOUNPWHE RN LABPRPLPNNNRRRERPEPEDDEIJNMNREPWONSEJONNDWNDWOR P

.20e+07
.66e+06
.3%e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
:99e+06
.31e+04
.21e+05
.16e+04
.15e+06
.77e+05
.4%e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07
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PNOUNRPWAAARPRDNNPEBRRPNNDMRERPRERREREPRPDRINNNRPWONDDIANNDWNWE SR

.66e+06
.3%e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.31e+04
.21e+05
.16e+04
.15e+06
.77e+05
.49%e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07

P NONMNRPWEOARNEPEBRRPRNNNONRERREDIAQNDNNDEREWONNDD IANNDWNDWE N

.20e+07
.66e+06
.39e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.31e+04
.21e+05 -
.16e+04
.15e+06
.77e+05
.49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07

.20e+07
.66e+06
.39e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.31e+04
.21le+05
.16e+04
.15e+06
.77e+05
.49%e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07

PFNOUNPFFWPROARPNRBABRPNNOMREPERREDINNDMHEFWONGD JONNDWNDWERE DR

.20e+07
.66e+06
.3%e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99%e+06
.31e+04
.21le+05
.16e+04
.15e+06
.77e+05
.49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07

1

P NOUNRRWRMRAANNSMDNNPRPBAERPNMNMOMRERPRFRLREREDS JNDNDNEPWONEDJANDNDWNDWRED®

.20e+07
.66e+06
.39e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.31e+04
.21le+05 |
.16e+04:
.15e+06
.77e+05
749e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08 .
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03 -
.17e+04
.62e+04
.98e+07

PUWRNMNJOOAWNDDBDWERERORE

NWHWNAUNIREOMMARWNODNONNDEROONDN

.39%9e+07
.51e+06
.63e+09
.07e+06
.20e+08
.43e+08
.53e+10
.45e+05
.88e+05
.60e+08
.08e+03
.36e+05
.03e+07
.78e+04
.45e+05
.51e+04
.51e+06
.63e+05
.31e+03
.21le+06
.16e+05
.14e+05
.51e+05
.84e+08
.45e+06
.61le+08
.63e+06
.11e+05
.26e+04
.26e+08
.21e+05
.07e+08
.01e+09
.13e+06
.28e+03
.08e+05
.10e+04
.31le+07

POOUNMRPWEBORNREOBRPNNNMPFERERPREBS JNNPRPWONDEB JANDNDNWNWRERPE

.20e+07
.66e+06
.39%e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.31le+04
.21e+05
.16e+04
.15e+06
.77e+05
.4%e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07



Units:

AgeGroup:
Pathway:

Nuclide

TE-131
TE-131M
TE-132
I-130
I-131
1-132
1-133
I-134
I-135
Ccs-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 RADEONUCLBDES GTHER THAN NOBLEGASES

(Ref.3.9 Ch. 5.2, 5.3)

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCl/m’\S))
Deposition Pathways (mn2 *

CHILD

(mrem/yr)/(uCi/sec)

Ground Plane Deposition (GPD)

.92e+04 -
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05"
.53e+06
.86e+09
.51e+08
.03e+10
.59e+05
.06e+05
.05e+07
.17e+04
.49e+04 -
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03
.39e+06
.35e+06
.71e+06
.29e+06
.28e+09
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OWNEENORANPNOIRDBNPWRERRPANBNERLRUODON

- Liver

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08 .
.03e+10
.59e+05
.06e+05
.05e+07
.17e+04
.49%e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03
.39e+06
.35e+06
.71e+06
.29%9e+06
.28e+09

Thyroid Kidney

WORNORANPNRERBRNBWREAOANBSNERURODN

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59%e+05
.06e+05
.05e+07
.17e+04
.49e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.82e+03
.39%e+06
.35e+06
.71e+06
.29e+06
.28e+09

WNRNOFPANRPNEREBBRNPWRREANBRNERUN®N

.92e+04 "
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.5%e+05
.06e+05
.05e+07
.17e+04
.49e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03
.3%e+06
.35e+06
.71le+06
.29e+06
.28e+09

OWCNHENORANPNRABRMNEWRRANBNRERPURAON

.92e+04
.03e+06
.24e+06
.51le+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59e+05
.06e+05
.05e+07
.17e+04
.49e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03
.39e+06
.35e+06
.71e+06
.29e+06

28e+09

GI-Lli

2

.92e+04 3

.51e+08 1
.03e+10 1

.05e+077 2

.49e+04. 5

792e+07 2
.60e+05 9
.37e+07 1.
.31e+06 2.
.95e+07 8

.84e+03 .2

.39%e+06 1.
.35e+06 2
.71le+06 1.
.2%e+06 2
.28e+09 1.

Skin

.45e+07
.03e+06 9.
.24e+06 4.
.51e+06 6
.72e+07 2
.25e+06 1.
.45e+06 2
.47e+05 5
.53e+06 2
.86e+09 8

46e+06
98e+06

.69e+06
.09e+07

47e+06

.98e+06
.31e+05
.95e+06
.00e+09
.71e+08
.20e+10
.59e+05 4.
.06e+05 1.

10e+05

19e+05-
.35e+07
.17e+04 4.
.1le+04
.18e+07
.12e+05

75e+04

54e+07
63e+06

.04e+07
.11e+03
0le+07 .
.73e+06

98e+06

.23e+07

16e+10

OWNPEPNOFPAMPNR,ERNPWRRONBNRPREBOD ON

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59%e+05
.06e+05
.05e+07
:17e+04
.49%e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03
.39%e+06
.35e+06
.71le+06
.29%e+06
.28e+09"
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ODCM-QA-004
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
(Ref.3.9 Ch. 5.2, 5.3)

Units: Airborne
: Pathways & Tritium Ingestion: (mrem/yr)/(uCi/m»3))
Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec)
AgeGroup: CHILD '
Pathway: Inhalation (INHL)

Nuclide Bone Liver Thyroid Kidney Lung GI-L1i Skin B

H-3 0.00e+00 1:13e+03 1.13e+03 1.13e+03 1.13e+03 1.13e+03 0.00e+00 1.13e+03
c-14 3.59e+04 6.73e+03 6.73e+03 6.73e+03 6.73e+03 6.73e+03 0.00e+00 6.73e+03
NA-24 1.61e+04 1.61e+04 1.61le+04 1.61e+04 1.61le+04 1.61le+04 0.00e+00 1.61e+04
P-32 1.15e+09 1.14e+05 0.00e+00 0.00e+00 0.00e+00 4.22e+04 0.00e+00 9.88e+04
CR-51 0.00e+00 0.00e+00 B8.55e+01 2.43e+01 1.70e+04 1.08e+03 0.00e+00 1.54e+02
MN-54 0.00e+00 4.29e+04 0.00e+00 1.00e+04 1.58e+06 2.29e+04 0.00e+00 9.51e+03
MN-56 0.00e+00 1.66e+00 0.00e+00 1.67e+00 1.31e+04 1.23e+05 0.00e+00 3.12e-01
FE-55 4.74e+04 2.52e+04 0.00e+00 0.00e+00 1.11e+05 2.87e+03 0.00e+00 7.77e+03
FE-59 2.07e+04 3.35e+04 0.00e+00 0.00e+00 1.27e+06 7.07e+04 0.00e+00 1.67e+04
CO-58 0.00e+00 1.77e+03 0.00e+00 0.00e+00 1.11le+06 3.44e+04 0.00e+00 3.16e+03
CO-60 0.00e+00 1.31e+04 0.00e+00 0.00e+00 7.07e+06 9.62e+04 0.00e+00 2.26e+04
NI-63 8.21e+05 4.63e+04 0.00e+00 0.00e+00 2.75e+05 6.33e+03 0.00e+00 2.80e+04
NI-65 2.99e+00 2.96e-01 0.00e+00 0.00e+00 8.18e+03 8.40e+04 0.00e+00 1.64e-01
CU-64 0.00e+00 1.99e+00 0.00e+00 6.03e+00 9.58e+03 3.67e+04 0.00e+00 1.07e+00
ZN-65 4.26e+04 1.13e+05 0.00e+00 7.14e+04 9.95e+05 1.63e+04 0.00e+00 7.03e+04
ZN-69 6.70e-02 9.66e-02 0.00e+00'5.85e-02 1.42e+03 1.02e+04 0.00e+00 8:92e-03 .
BR-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00- 0.00e+00 4.74e+02
BR-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.48e+02
BR-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.53e+01
RB-86 0.00e+00 1.98e+05 0.00e+00 0.00e+00 0.00e+00 7.99e+03 0.00e+00 1.14e+05
RB-88 0.00e+00 5.62e+02 0.00e+00 0.00e+00 0.00e+00 1.72e+01 0.00e+00 3.66e+02
RB-89 0.00e+00 3.45e+02 0.00e+00 0.00e+00 0.00e+00 1.89e+00 0.00e+00 2.90e+02
SR-89 5.99e+05 0.00e+00 0.00e+00 0.00e+00 2.16e+06 1.67e+05 .0.00e+00 1.72e+04
SR-90 - 1.0l1le+08 0.00e+00 0.00e+00 0.00e+00 1.48e+07 3.43e+05 0.00e+00 6.44e+06
SR-91 . 1.21e+02 0.00e+00 0.00e+00 0.00e+00 5.33e+04 1.74e+05 0.00e+00 4.59e+00
SR-92 1.31e+01 0.00e+00 0.00e+00 0.00e+00 2.40e+04 2.42e+05 0.00e+00 5.25e-01
Y-90 4.11e+03 0.00e+00 0.00e+00 0.00e+00 2.62e+05 2.68e+05 0.00e+00 1l.1lle+02
Y-91 9.14e+05 0.00e+00 0.00e+00 0.00e+00 2.63e+06 1.84e+05 0.00e+00 2.44e+04
Y-91M 5.07e-01 0.00e+00 0.00e+00 0.00e+00 2.81e+03 1.72e+03 0.00e+00 1.84e-02
Y-92 2.04e+01 0.00e+00 0.00e+00 0.00e+00 2.39e+04 2.39e+05 0.00e+00 5.81le-01
Y-93 1.87e+02 0.00e+00 0.00e+00 0.00e+00 7.44e+04 3.89e+05 0.00e+00 5.11e+00
ZR-95 1.90e+05 4.18e+04 0.00e+00 5.96e+04 2.23e+06 6.11e+04 0.00e+00 3.70e+04
ZR~97 1.88e+02 2.72e+01 0.00e+00 3.89%9e+01 1.13e+05 3.51e+05 0.00e+00 1.60e+01
NB-95 2.35e+04 9.18e+03 0.00e+00 8.62e+03 6.14e+05 3.70e+04 0.00e+00 6.55e+03
MO-99 0.00e+00 1.72e+02 0.00e+00 3.92e+02 1.35e+05 1.27e+05 0.00e+00 4.25e+01
TC-99M 1.78e-03 3.48e-03 0.00e+00 5.07e-02 9.51e+02 4.81e+03 0.00e+00 5.77e-02
TC-101 8.10e-05 8.51e-05 0.00e+00 1.45e-03 5.85e+02 1.63e+01 0.00e+00 1.08e-03
RU-103 2.79e+03 0.00e+00 0.00e+00 7.03e+03 6.62e+05 4.48e+04 0.00e+00 1.07e+03
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- CS-138

Units: Airborne

AgeGroup:
Pathway:

Nuclide

Attachment C
ODCM-QA-004
Revision 4
Page 48 of 64

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

Pathways & Tritium Ingestion: (mrem/yr)/(pCi/m~3))

Deposition Pathways: (m”2 * (mrem/yr)/(uCi/sec)
CHILD
Inhalation (INHL)

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
- ©s-137

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

.53e+00
.36e+05
.69e+04
.73e+03
.77e+00
.49e+04
.77e-02
.92e+04
.17e-02
.34e+02
.81le+02
.18e+03
.8le+04
.12e+03
.66e+04
.17e+03
.92e+03
.51e+05
.51e+04
.07e+05
.33e+02
.84e+00
.40e+04
.96e-01
.00e-02
.44e+02
.29%9e+00
.92e+04
.66e+02
.77e+06
.85e+04
.96e-02
.08e+04
.63e+01
.66e+02
.03e+10
.58e+08

Page 30 of 44

OO\W\DmHmNHH»bNWHO\\wa.}—‘HmNN%bel\)U\COO'\Wm\DN)—-‘OO

.00e+00
.00e+00
.1l4e+04
.33e+03
.51le-01
.55e+03 -
.50e-02
.85e+03
.44e-03
.92e+01
.72e+02
.64e+04
.81e+04
.07e+03
.03e+04
.16e+03
.73e+03
.01e+06
.71e+05
.25e+05
.40e+02
.84e-04
.48e+01
.09e-04
.60e-05
.25e+02
.11le-01
.95e+04
.99e+02
.12e+06
.55e+03
.85e-02
.73e+03
.66e+00
.01le+02
.22e+09
.00e+00

OO0 o o~NNUVVWEREPRLPVOPHPPFOARYIOEFH OOCO

.00e+00
.00e+00
.00e+00
.92e+03
.96e+00
.07e+03
.14e-02
.33e+03 .
.70e-02
.77e+01
.18e+02
.85e+06
.62e+07
- 94e+05
.85e+06
.07e+04
.92e+05
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.34e+00
.84e+05
.12e+04
.00e+00
.07e+00
.36e+04
.57e-01
.03e+04
.88e-02
.00e+02
.77e+03
.45e+04
.88e+04:
.25e+03
.38e+04
.30e+03
.34e+04
.30e+05
.55e+04
.82e+05
.22e+02
.62e-04
.1le+01
.47e-05
.91e-05
.00e+00
.00e+00
.55e+03
.36e+01
.17e+06
.00e+03
.77e-03
.8le+03
.00e+00
.73e+01
.77e+09
.59e+07

AN EWRL AP PUDORPRPNMRPUAANRRPREROOCOODOWNNRLNNRELERBOPRL R

.59e+04
.43e+07
.48e+06
.77e+05
.00e+04
.48e+06
.93e+03
.76e+06
.05e+03
.06e+05
.77e+05
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.21e+05
.45e+04
.04e+05
.81e+01
.77e+03
.74e+06
.92e+03
.64e+03
.83e+05
.70e+03
.44e+05
.15e+05
.20e+07
.33e+05
.57e+03
.28e+05
.11le+04
.8le+04
.12e+09
.03e+08

9.95e+04 0.00e+00 .5
4.29%9e+05 0.00e+00 1
1.00e+05 0.00e+00 9
3.38e+04 0.00e+00 9
5.62e+04 0.00e+00 6
7.14e+04 0.00e+00 3
2.55e+04 0.00e+00 2
1.82e+05 0.00e+00 3
1.33e+03 0.00e+00 6
3.08e+05 0.00e+00 5
1.38e+05 0.00e+00 2
5.11e+03 0.00e+00 8
2.84e+03 0.00e+00 2
3.20e+03 0.00e+00 1
5.48e+03 0.00e+og<7
9.55e+0270.00e+00' 9
4.44e+03 0.00e+00 4
3.85e+03.0.00e+00 2
4:18e+03 0.00e+00 1
3.62e+03 0.00e+00 1
2.70e+02 0.00€+00 5
5.77e+04 0.00e+00 5
1.02e+05 0.00e+00 4
2.75e+02 .0.00e+00 6
2.74e+00 0.00e+00 2
2.26e+05 0.00e+00 7
7.59e+04 0.00e+00 1
5.66e+04 0.00e+00 2
1.27e+05 0.00e+00 2
3.89e+05 0.00e+00 3
9.73e+04 0.00e+00 9
1.97e+02 0.00e+00 3
8.21e+04 0.00e+00 6
9.10e+04 0.00e+00 4
6.40e+04 0.00e+00 2
1.57e+05 0.00e+00 4
1 0 9

.84e+05 0.00e+00

.55e~-01
.69e+04
.14e+03
:14e+02
.11le-01
.02e+03
.38e-02
.04e+03
.59e-03
.07e+01
.63e+02
.44e+03
.73e+04
.88e+03
.70e+03
.95e+02
:14e+03
.25e+05
.16e+05
.28e+05
.55e+02
.37e-02
.33e+03
.36e-03
.79%9e-03 -
.55e+01

.2%e-01
.90e+03
.88e+01
.62e+05
.14e+02
.00e-03
.81le+02
.33e+00
.35e+01
.74e+08
.58e+06



Units:

AgeGroup:
Pathway:

"Nuclide

Attachment C

ODCM-QA-004
Revision 4

Page 49 of 64

DOSE FACTORS: RADICNUCLIDES OTHER THAN NOBLE GASES

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

(Ref.3.9 Ch. 5.2, 5.3)

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

.34e+02
.67e+07
.78e-03
.05e+08
.66e+05
.72e+06
.84e-51
.49e+07

H-3
c-14
NA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
CcO-58
CO-60
NI-63
NI-65
CU-64
ZN-65
RB-86
SR-89
SR-90
SR-91
SR-92
¥-90
¥-91
¥-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

.1lle+02

Page 31 of 44

.46e+02

CHILD
Grs/Cow/Meat (CMEAT)

Bone Liver Thyroid
0.00e+00 2.34e+02 2.34e+02
3.83e+08 7.67e+07 7.67e+07
1.78e-03 1.78e-03 1.78e-03
1.15e+09 3.48e+08 0.00e+00
0.00e+00 0.00e+00 4.88e+03
0.00e+00 8.01e+06 0.00e+00
0.00e+00 1.96e-53 0.00e+00
4.57e+08 2.43e+08 0.00e+00
3.77e+08 6.09e+08 0.00e+00
0.00e+00 1.64e+07 0.00e+00
0.00e+00 6.93e+07 0.00e+00
2.91e+10 1.56e+09 0.00e+00
4.22e-52 3.97e-53 0.00e+00
0.00e+00 3.08e-07 0.00e+00
3.76e+08 1.00e+09 0.00e+00 -
0.00e+00 5.77e+08 0.00e+00
4.82e+08 0.00e+00 0.00e+00"
1.04e+10 0.00e+00 0.00e+00
2.52e-10 0.00e+00 0.00e+00
2.18e-49 0.00e+00 0.00e+00
1.73e+02 0.00e+00 0.00e+00
1.80e+06 0.00e+00 0.00e+00
2.74e-39 0.00e+00 0.00e+00
7.78e-12 0.00e+00 0.00e+00
2.66e+06 5.86e+05 0.00e+00
3.2%e-05 4.76e-06 0.00e+00
3.10e+06 1.22e+06 0.00e+00
0.00e+00 1.16e+05 0.00e+00
6.69e-21 1.31e-20 0.00e+00
1.55e+08 0.00e+00 0.00e+00
9.99%9e-28 0.00e+00 0.00e+00
4.44e+09 0.00e+00 0.00e+00
8.39e+06 5.67e+06 0.00e+00
5.69e+08 1.54e+08 1.60e+08
3.56e-10 9.59e-11 2.46e-10
1.78e+09 4.78e+08 4.24e+08
1.79e+09 5.00e+08 5.78e+08
7 2 5

.05e+02

NUTUOPRPRORPRUVLVODWLRPEPMNRPEPONODODO0OO00CO0OOO0ONNOO0OO0OO0OO0OONNEEFEOPRIN

.34e+02
.67e+07
.78e-03
.00e+00
.33e+03
.25e+06
.37e-53
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.45e-07
.30e+08 -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.38e+05
.83e-06
.13e+06
.47e+05
.90e-19
.90e+08
.78e-27
.99e+09
.06e+07
.00e+00
.0le-09
.06e+09
.26e+09
.38e+03

OO OO0 OO ODONOCODOODODOO0ODO0OO0CODO0OD0COO0OO0OO0ODOORPRPLPOO®MOK IN

.34e+02
.67e+07
.78e-03
.00e+00
.91e+03
.00e+00
.00e+00
.37e+08
.77e+08
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.66e-21
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

OWNRRRUUODOAOAER JONNOAOR, INEDPURPRPRPWVWRREBRERWOARBRNGOAODNREIN

.34e+08

.58e+07
.84e+08
.05e+08
.86e-51
.45e-05
.76e+08

.71le+07°

.87e+07

.40e+08

55e-10

.13e-48
.92e+05
.40e+08
.92e-35

.16e-07.

.11e+08
.21e-01
.23e+09
.58e+04
.46e-18
.01e+09
.52e-25

.90e+10"

.74e+08
.49e+08
.38%e-08
.44e+09
.19e+09
.97e+03

O 0000000000000 DODDOOO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.34e+02
.67e+07
.78e-03
.86e+08
.80e+03
.13e+06
.42e-54
.51e+07
.04e+08
.03e+07
.04e+08
.91e+08
.32e-53
.86e-07
.22e+08
.55e+08.
.38e+07
.64e+09
.49e-12
.75e-51
.62e+00
.82e+04
.84e-41
.1l4e-13
.21e+05
.81le-06
.62e+05
.87e+04
.17e-19
.96e+07
.63e-28
.54e+08
.53e+06
.59%e+07
.63e-11
.11e+08
.78e+08
.62e+02



Units:

AgeGroup:
Pathway:

Nuclide

(Ref.3.8 Ch. 5.2, 5.3)

Attachment C

ODCM-QA-004
Revision 4

Page 50 of 64

Airborne Pathways & Tritium Ingestion: (mrem_/yr)/(pCi/m/\B)) |
Deposition Pathways: (m"2 * (mrem/yr)/(uCi/sec) .

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE j

TE-132
I-130
I-131
1-132
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-187
NP-239
PU-239
U-235

CHILD
Grs/Cow/Meat (CMEAT)

Bone . . Liver Thyroid

2.13e+06 9.44e+05 1.38e+06
'1.58e-06 3.18e-06 3.5le-04
8.30e+06 8.34e+06 2.76e+09
6.24e-59 1.15e-58 5.32e-57
2.90e-01 3.59%9e-01 6.66e+01
3.4%9e-17 .6.29e-17 5.57e-15
'9.22e+08 1.51e+09 0.00e+00
1.62e+07 4.47e+07 0.00e+00
1.33e+09 1.28e+09 0.00e+00
4.39e+07 3.85e+04 0.00e+00
5.65e-02 1.98e-02 0.00e+00
7.00e-92 2.23e-92 0.00e+00
2.22e+04 1.11e+04 0..00e+00
3.21e-02 1.74e+01 0.00e+00
2.32e+06 7.26e+05 0.00e+00
3.34e+04 1.00e+04 0.00e+00
1.17e+04 9.48e+03 0.00e+00
3.27e-02 1.94e-02 0.00e+00
4.30e-01 3.08e-02 0.00e+00
1.85e+07 1.98e+06 0.00e+00
1.19e+09 0.00e+00 0.00e+00
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PHOOUUVBUPOORBANRMOURREMO®

.77e+06
.76e-06
.37e+07
.75e-58
.98e-01
.64e-17
.69e+08 -
.38e+07
.16e+08
.25e+04
.00e+00
.00e+00
.86e+03
.31e-03
.02e+05
.44e+03
.20e+03
.00e+00
.92e-02
.75e+06
.95e+08

OODO0O0O0O0O0OTOOONHWHOODOOQO

.00e+00
.00e+00-
.00e+00
.00e+00
.00e+00
.00e+00
.68e+08
.55e+06
.50e+08
.29e+04
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

9.50e+06
1.4%e-06
7.43e+05
1.35e-58
1.45e-01
4.79e-17
8.16e+06
1.57e+06
7.99e+06
2.22e+07
5.51e+02
4.42e-87
1.38e+07
2.55e+02
l.89e+08?
3.61e+07
1.50e+07-
2:72e+00
2.28e+03
9.80e+05
2.7%e+07

IEcEeRel=N=NoloNoNoleNeNoNoNoNeNoNeNoNato Nl

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

NN IR R NNROAOANERENWNE U R R

.14e+06
.64e-06
.74e+06
.27e-5%9
.36e-01
.97e-17
.19e+08
.89e+07
.88e+08
.56e+06
.66e-03
.99e-93
.65e+03
.52e-03
.24e+05
.66e+03
.34e+02
.69%e-03
.17e-02
.74e+05
.19e+07
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

(Ref.3.9 Ch. 5.2, 5.3)

Units: Airborne Pathwayé & Tritium Ingestion: (mrem/yr)/(uCi/m/3)) |

AgeGroup:  CHILD

Pathway:

Nuclide Bone

H-3 0.00e+00
Cc-14 1.20e+09
NA-24 8.88e+06
P-32 1.21le+10
CR-51 0.00e+00
MN-54 0.00e+00
MN-56 0.00e+00
FE-55 1.12e+08
FE-59 1.20e+08
C0O-58 0.00e+00
CO-60 0.00e+00
NI-63 2.97e+10
NI-65 1.69e+00
CU-64 0.00e+00
ZN-65 4.13e+09
ZN-69 9.95e-12
BR-83 0.00e+00
BR-84 0.00e+00
RB-86 0.00e+00
RB-88 0.00e+00
RB-89 0.00e+00
SR-89 6.62e+09
SR~-90 1.12e+11
SR-91 1.31e+05
SR-92 2.22e+00
Y-90 3.23e+02
Y-91 3.90e+04
Y-91M 2.83e-19
Y-92 2.56e-04
Y-93 1.02e+00
ZR-95 3.83e+03
ZR-97 1.92e+00
NB-95 3.18e+05
MO-99 0.00e+00
TC-99M 1.33e+01
TC-101 1.41e-59
RU-103 4.28e+03
RU-105 3.86e-03
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Deposition Pathwa

Liver

OCORPNORPNMOMOODOOODOOOONMMWMOORRFNRERERBRREPREPURENOWOWNE

.57e+03
.39%e+08
.88e+06
.64e+09
.00e+00
.10e+07
.31e-02
.93e+07
.95e+08
.21le+07
.32e+07
.59e+09
.59%e-01
.49e+04
.10e+10
.44e-11
.00e+00
.00e+00
.77e+09
.34e-45
.05e-53
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.42e+02
.78e-01
.24e+05
.14e+07
.61le+01
.48e-59
.00e+00
.00e+00

Grs/Cow/Milk (CMILK)

.57e+03
.3%e+08
.88e+06
.00e+00
.65e+04
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00’
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.57e+03
.39e+08
.88e+06
.00e+00
.54e+04
.88e+06
.58e-02
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.8le+05
.94e+09
.72e-12
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.21e+03
.99e-01
.16e+05
.74e+08
.79e+02
.52e-58
.08e+04
.3%e-02

OCONHFHOODOODOOOOOODOO0DO0ODO0OO0OO0ODOCOO0O0OO0OOULNNWOORLOOOMMNE

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

.57e+03
.39e+08
.88e+06
.00e+00
.03e+05
.00e+00
.00e+00
.35e+07
.64e+07
.00e+00
.00e+00
.00e+00
.00e+0Q0
.00e+00
.00e+00.
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.33e+01
.80e-60
.00e+00
.00e+00

1.57e+03
2.3%e+08
8.88e+06
.15e+09
.40e+06
.76e+07
.89e+00
.10e+07
.03e+08
.07e+07
.39%9e+08
.07e+08
.94e+01

.06e-10°
.00e+00
.00e+00-.
;64e+08
.09e-46
. 79e-55

OO OWVWRWRERNNNERPRPOND

.51e+09
. 89%e+05 .
.20e+01
.18e+05
.20e+06
.54e-16
.41e+00
.52e+04
.7%e+05
.21e+04
.29e+08
.74e+07
.49%e+04
.6%e-59
.11e+05
.52e+00

NP R AOANBOORNJUVUIOBNRENDR

.52e+06
.93e+09

.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
.00e+00
.00e+00
.00e+090
.00e+00

.00e+00

.00e+00

0

0

0

0

0

0

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

.00e+00

B HEEPR&GNOR JNNEREPO0OORNMEEUARIBPRPOAOROE R WOERENDURWN R

.57e+03
.39%e+08
.88e+06
.00e+09
.02e+05
.5%e+06
.95é503
.84e+07
.69e+07
.71le+07
.27e+08
.01le+09
.27e-02
.53e+04
.85e+09
.33e-12
.:49%e-01
.09e-23
.39%e+09
.79e-45
.83e-53
.89e+08
.83e+10
.95e+03
.90e-02
.63e+00
-04e+03
.03e-20
.34e-06
.79e-02
.50e+02
.64e-01
.85e+04
.02e+07
.33e+02
.87e-58
.65e+03
.40e-03



Units:

AgeGroup:

Pathway:

Nuclide

Bone Liver
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DOSE FACTORS: RADIONUCLIDES OTHER THANNOBLE GASES

(Ref.3.9 Ch. 5.2, 5.3)

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

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

CHILD

_ Grs/Cow/Milk (CMILK)

Thyroid

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
CsS-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

.24e+04

P URPNNBSWIRPRERENMORPPNDNREPNEWRPNOMNNMNPOWOANORERPRENDENDNSIDNYO,

.4le+10

0.00e+00 0.00e+00
.09e+08 1.41e+08 0.00e+00
.38e+07 2.00e+07 2.07e+07
.99e+03 8.07e+02 2.07e+03
.08e+08 5.60e+07 4.97e+07
.33e-09 3.72e-10 9.52e-10
.71e+08 7.58e+07 8.75e+07
.80e-32 5.50e-33 1.38e-32
.60e+06 5.54e+05 1.14e+06
.03e+07 4.54e+06 6.61e+06
.67e+05 1.75e+06 1.93e+08
.52e+08 6.56e+08 2.17e+11
5le-01 6.46e-01 3.00e+01
.61le+06 1.06e+07 1.98e+09
.47e-12 8.30e-12 1.91e-10
.72e+04 4.89e+04 4.33e+06
.26e+10 3.72e+10 0.00e+00
.01le+09 2.78e+09 0.00e+00
.22e+10 3.09e+10 0.00e+00
.33e-23 6.02e-23 0.00e+00
.08e-07 1.11le-10 0.00e+00
.17e+08 1.03e+05 0.00e+00
.15e+-45 1.20e-48 0.00e+00
.50e-79 1.08e-82 0.00e+00
.94e+01 6.79e+00 0.00e+00
.33e-11 2.66e-11 0.00e+00
.19e+04 1.09e+04 0.00e+00
.88e+02 1.02e+05 0.00e+00
.62e+06 5.09e+05 0.00e+00
.18e+02 2.16e+02 0.00e+00
.14e-53 9.70e-54 0.00e+00
.45e+02 3.60e+02 0.00e+00
.89e+04 1.71le+04 0.00e+00
.73e+01 1.24e+00 0.00e+00
.31e+07 5.68e+06 0.00e+00

0 0

.00e+00 0.00e+00
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.25e+05
.63e+08
.00e+00
.51e+03
.93e+08
.90e-09
.97e+08
.45e-32
.36e+06
.21e+07
.62e+06
.08e+09
.89e-01
.77e+07
.27e-11
.50e+04
.15e+10
.48e+09
.0le+10
.23e-23
.68e-11
.34e+04
.04e-48
.73e-83
.00e+00
.00e+00
.78e+03
.27e+01
.82e+05
.17e+02
.13e-54
.98e+02
.00e+00
.59e+00
.02e+06
.31e+09

OO0 00O 0000000 OANANOANANARWNDOOJTOODOOODOODODOOO0OO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.13e+09
.21e+08
.62e+09
.56e-24
.52e-11
.12e+04
.07e-48
.35e-83
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

WNhOUNMNUNNNRFRRERPOFRPRPPORPRPNDMEFONMOVDODBIUVOENMNOOWORRE IR

.44e+06
.68e+10
.12e+07
.17e+05
.69e+08
.31e-08
.31e+08
.47e-32
.25e+07
.57e+07
.19e+05
.84e+07
.60e-01
.29e+06
.50e=12"
.73e+04
.00e+08.-
~77e+07

93e+08

.77e-23
.20e-05,
.94e+07
.22e-45 .
.96e-81
.89e+05
.27e-06
.36e+07
.49e+06
.33e+08
.75e+05
.09%e-50
.71e+05
.41e+06
.18e+04
.82e+0§
.30e+08

[eNeNoNoNoNeNoNoNeNoNoNeNoNeNoNoNeNoNoNoNoNoReNeNolNeNe ol elNolNelNeNo oo RNl

.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.15e+04
.13e+08
.84e+06
.41e+02
.47e+07
.17e-10
.21le+07
.37e-33
.90e+05
.48e+06
.03e+05
.73e+08
.97e-01
.03e+06
.82e-12
.32e+04
.84e+09
.80e+09 "
.56e+09
.82e-23
.02e-09
.84e+06
.00e-47
.37e-81
.29e+00
.32e-12
.62e+03
.47e+01
.66e+04
.56e+01
.58e-54
.79e+01
.69e+03
.72e-01
.36e+06
.52e+08



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
v-91
Y-91M
Y-92
¥-93
ZR-95
ZR-97
NB-95
MO-99
TC-99M
TC-101
RU-103
RU-105

OHRPRROPUNVNWNEFPORPNNMNYUIRPWOOOOOWMWMOKWOOWWOWOODOWULWOWO
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

(Ref.3.9 Ch. 5.2, 5.3)

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

CHILD

Vegetation (VEG.)

00e+00

.00e+00
.60e+10
.24e+12
.20e+05
.09e+02
.31le+04
.86e+07
.15e-09
.55e+00
.91e+02
.86e+06
.68e+02
.10e+05
.00e+00
.65e+00
.03e-30
.53e+07
.01le+01

Page 35 of 44

COFHWVUNHFHFOVOWOOOODOOOOOORWDhOORNEFPUOUNLWOAHAGOPRPFPFOAOOR W I

.01e+03
.78e+08
.71e+05
.58e+08
.00e+00
.65e+08
.82e+01
.25e+08
.43e+08
.44e+07
.78e+08
.12e+09
.61le+00
.09%e+04
.17e+09
.27e-05
.00e+00
.00e+00
.52e+08
.4l1e-22
.23e-26
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.48e+05
.20e+01
.60e+05
.70e+06
.13e+00
.08e-30
.00e+00
.00e+00

Thyroid
.00e+00
.89e+08
.71e+05
.23e+08
.00e+00
.00e+00
.00e+00
.01le+08
.97e+08
.00e+00
.00e+00
.95e+10
.02e+02
.00e+00
.13e+08
.77e-06
.00e+00
.00e+00
.00e+00

.0le+03
.78e+08
.71le+05
.00e+00
.50e+04
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

00e+00

.00e+00-
. 00e+00
.00e+00- -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

NWREPRPPRPRRPRPOOCDODOCOOODOOO0OOOCO0O0OONHFNOODOOOONRBEROWR

.01e+03
.78e+08
.71e+05
.00e+00
.78e+04
.86e+08
.21le+01
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.64e+04
.36e+09 -
.6%e-06
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.21le+06
.18e+02
.50e+05
.65e+07
.33e+02
.84e-29
.86e+07
.92e+02

COUMih OO0 OO O0OCO0OO0OD0DO0OOO0DODO0O0DO0OO0DO0OO0ODO0O0DO0OO0ORLRNOOFOWED

.01e+03
.78e+08
.71e+05
.00e+00
.19e+05
.00e+00
.00e+00
.40e+08
.86e+08
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

i

00e+00

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.00e+00"

.00e+00
.63e+00
.70e-31
.00e+00
.00e+00

.01le+03
.78e+08
.71e+05
.31e+07
.21e+06
.58e+08
.64e+03
.87e+07
.70e+08
.76e+08
.10e+09
.43e+08
.18e+03
.13e+05
.80e+08
.99e-04
.00e+00
.00e+D0
.91e+07.
.67e-23
.07e-28
.39e+09
.68e+10
.15e+06.
.34e+04
.56e+07
.48e+09
.60e-05
.48e+04
.34e+06
.84e+08
.24e+07
.95e+08
.37e+06
.19e+03
.43e-30
.96e+08
.88e+04

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

WU RREREAIIANDPONRFWERERNNWURHANRRERHEWEREOBRERWES

.01le+03
.78e+08
.71e+05
.30e+08
.17e+05"
.77e+08
.12e+00
.32e+08
.20e+08
.97e+08
.12e+09
.35e+09
.61e+00
.60e+03
.35e+09
.17e-06
.21e+00
.33e-11
.78e+08
.37e-22
.09%e-26
.03e+09
.15e+11
.96e+04
.84e+01 .

.17e+02
.99e+05
.97e-10
.44e-02
.99e+00
.55e+05
.84e+01
.14e+05
.91e+06
.51e+02
.37e-29
.89e+06
.27e+01



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)/(pCi/m/\S))
Deposition Pathways: (m”2 * (mrem/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
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

CHILD '
Vegetation (VEG)

Bone Liver Thyroid
:45e+08 .0.00e+00 0.00e+00
.21e+07 2.17e+07 0.00e+00
.50e+08 9.50e+07 9.84e+07
.77e+03 2.64e+03 6.76e+03
.32e+095 3.56e+08 3.16e+08"
.24e-03 3.46e-04 8.85e-04
.41e+08 2.35e+08 2.71e+08
.15e-15 6.57e-16 1.65e-15
.54e+06 5.32e+05 1.09e+06
.00e+06 3.10e+06 4.51e+06
.06e+05 6.18e+05 6.81le+07
.14e+07 7.19e+07 2.38e+10
.46e+01 8.20e+01 3.81le+03
.76e+06 ‘2.18e+06 4.04e+08
.13e-05 1.32e-04 3.05e-03
.09e+04 5.57e+04 4.93e+06
.60e+10 2.63e+10 0.00e+00
.24e+07 2.26e+08 0.00e+00
.39%9e+10-2.2%e+10 0.00e+00
.73e-11 7.97e-11 0.00e+00
.70e-02 2.51e-05 0.00e+00
.77e+08 2.42e+05 0.00e+00
.56e-21 8.74e-25 0.00e+00
.60e-39 4.75e-42 0.00e+00
.24e+03 1.13e+03 0.00e+00
.21e-04 1.02e-04 0.00e+00
.56e+05 3.27e+05 0.00e+00
.71e+03 9.29e+05.0.00e+00
.27e+08 3.98e+07 0.00e+00
.46e+05 4.37e+04 0.00e+00
.17e-26 1.29e-26 0.00e+00
.14e+04 5.79e+04 0.00e+00
.42e+04 3.80e+04 0.00e+00
.56e+03 1.84e+02 0.00e+00
.48e+10 1.0le+10 0.00e+00

0 0

.51le+11

.00e+00 0.00e+00
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.01e+09
.04e+07
.00e+00
.78e+04
.77e+09
.63e-03
.47e+09"
.5le-15
.15e+06
.88e+07
.24e+05
.18e+08
L26e+02
.63e+06
.02e-04
.54e+04
.15e+09
.21e+08
.46e+09
.60e~-11
.19e-05
.89%e+04
.56e-25
.84e-42
.00e+00
.00e+00
.43e+05
.90e+02
.21e+07
.37e+04 .
.81le-27
.17e+04
.00e+00
.31e+02
.97e+09
.12e+10

OO 0000000 OONURLRPFPANMPEPFNOOOOOOODOOOOOOO0OO0O

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.93e+09
.80e+07
.69e+09
.03e-12
.47e-05
.44e+05
.lde-24
.79e-42
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

VR VONRERPRPBNDMWOORNMWENANRDODOWOUANWNRERESIDRFWWND -

.16e+10
.58e+09
.38e+08
.82e+05
.07e+09
.72e-02
.03e+09
.13e-14
.16e+07
.12e+07
.89e+05
.40e+06
.66e+01
.77e+05
.78e=05"
.24e+04
.42e+08.
-96e+06
.43e+08
.67e-11
.71e+00
.40e+08
.90e-22
.60e-41
.16e+07
.03e+01
.08e+08
.36e+07
.04e+10
.57e+08
.77e-23
.16e+07
.34e+06
.36e+07
.04e+09
.90e+09

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

FPNRPPRNDMDDOREWCWUWWOEREPUOODWEUUNDNOOOOW R WWUAEREDNDREDNDDERFWY

.30e+07
.73e+07
.67e+07
.10e+03
.57e+08
.95e-04
.31e+08
.4le-16
.66e+05
.74e+06
.1%e+05
.08e+07
.77e+01
.24e+05
.09e-05
.63e+04
.55e+09
.47e+08
.38e+09
.05e-11
.36e-03
.61le+07
.08e-23
.68e-40
.82e+02
.20e-05
.86e+04
.35e+02
.78e+06
.22e+03
.10e-27
.48e+03
.71e+04
.29e+02
.43e+09
.52e+10
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DOSE FACTORS RADIONUCLIDES OTHER THAN NOBLE GASES

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

(Ref.3.9 Ch. 5.2, 5.3)

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

. AgeGroup:
Pathway:

Nuclide Bone

INFANT |
Grs/Goat/Milk (GMILK)

.86e+03
.00e+08
.86e+06
.60e+09
.64e+05
.72e+06
.49e-01
.44e+05
.43e+06
.25e+06
.52e+07
.29e+07
.69e+00
.26e+05
.93e+09

.04e+03
.77e-04

H-3 0.00e+00
C-14 2.34e+09
NA-24 1.86e+06
P-32 1.92e+11
CRrR-51 0.00e+00
MN-54 0.00e+00
MN-56 0.00e+00
FE-55 1.76e+06
FE-59 2.92e+06
CO-58 0.00e+00
CO-60 0.00e+00
NI-63 4.19%e+09
NI-65 4.28e-01
CU-64 0.00e+00
ZN-65 6.66e+08
ZN-69 2.54e-12
BR-83 0.00e+00
BR-84 0.00e+00
RB-86 0.00e+00
RB-88 0.00e+00
. RB-89 0.00e+00
SR-89 2.64e+10
SR-90 2.55e+11
SR-91 5.73e+05
.SR-92 9.91e+00
Y-90 8.18e+01
Y-91 8.79e+03
Y-91M 7.20e-20
Y-92 - 6.54e-05
Y-93 2.60e-01
ZR-95 8.17e+02
ZR-~97 4.8%9e-01
NB-95 7.12e+04
MO-99 0.00e+00
TC-99M 3.32e+00
TC-101 3.5%e-60
1
9
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COPANMNDNOKKMOOOODOODOODOANANMNNOOBRNNBENRENOEWR ORRE UV

.86e+03
.00e+08
.86e+06
.13e+10
.00e+00
.68e+06
.84e-03
.14e+06
.10e+06
.91e+06
.06e+07
.59e+08
.85e-02
.08e+04
.29e+09
.58e-12
.00e+00
.00e+00
.67e+09
.62e-45
.02e-54
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.99e+02
.39%e-02
.93e+04
.50e+07
.85e+00
.52e-60
.00e+00
.00e+00

[cNeNoNaNoNBoNeNoNoNelNoNoleNoleNolNolNolNelNololNolNolNolleRNoRNo Rl oo R Rl ol R iR 0 BN

.86e+03
.00e+08
.86e+06
.00e+00
.26e+04
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00"
.00e+00 -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00"-

NNV WNONMNOOOOO0ODOO0OO0OO0OO0O0DO0OO0O0ORFPWOODOOOOWERNORFRE UMD

.86e+03
.00e+08
.86e+06
.00e+00
.76e+03
.04e+06
.30e-03
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.51e+04
.11e+09
.90e-12
.00e+00 -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.15e+02
.46e-02
.10e+04
.73e+07
.37e+01
.37e-59
.17e+03
.18e-03

ODONMNWOOOODOOO0ODOO0ODODODOO0OO0OO0O0OO0OOoO COO0OOOCORUVOONORL U

.86e+03
.00e+08
.86e+06
.00e+00
.46e+04
.00e+00
.00e+00
.55e+05
.51e+06
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.58e+00
.47e-60
.00e+00
.00e+00

WHRE NHOMNMUONRNORRAWUNNOOO WE B WHENINDEWE U EF O

.73e-10°

.00e+00

.00e+00-
:84e+07

.55e-45
.05e-54

.43e+08

.19e+09

.79e+05 .

.07e+02
.13e+05
.30e+05
.40e-16
.25e+00
.05e+03
.91e+04
.35e+03
.48e+07
.23e+06
.99%e+03
.68e-58
.27e+04
.89e-01

[N eNoNoNoloNoNloNolololoNcNeNoNeNoloNololeloNlololoNeloNeNoleN ol oNol ol oo ol

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

WWPR o R WRURNOMNWNNANESPR PR WP OURNDINDWUORE IR0

.86e+03
.00e+08
.86e+06
.46e+09
.84e+04
.06e+06
.62e-04
.03e+05
.01e+06
.26e+06
.50e+07
.46e+08
.21e-02
.61le+03
.05e+09
.41e-13
vl4e-01

.64e-23
.32e+09
.44e-45
.15e-54
.58e+08
.50e+10
.08e+04
.68e-01

.1%e+00
.34e+02
.45e-21
.84e-06
.08e-03
.41e+02
.83ef02
.70e+04
.B87e+06
.83e+01
.47e-59
.48e+02
.2%e-04



Units: -

AgeGrdupf

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
€s-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

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

(Ref.3.9 Ch. 5.2, 5.3)

Attachment C

ODCM-QA-034
Revision 4

Page 56 of 64

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/m»3))
Deposition Pathways: (m”2 * (mrem/yr)/(uCi/sec)
INFANT
Grs/Goat/Milk (GMILK)

Bone

.28e+04
.63e+07
.81le+07
.62e+02
.05e+07
.39%e-10
.6%e+07
.58e-33
.06e+05
.53e+06
.1l4e+06
.63e+09
.75e-01
.18e+07
.1lle-11
.7%e+04
.09e+11
.93e+09
.54e+11
.74e-22
.30e-08
.89%e+07
.48e-46
.79e-80
.87e+00
.10e-11
.20e+03
.77e+01
.7%e+05
.78e+02
.00e-54
.06e+02
.31e+03
.38e+00
.8le+06
.31e+09
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Liver

ONMWUKRWOARWWUIRPWWNWEBRRRERNPNONDNWRRPERRERPRPOMPPEPDNOWOSD

.00e+00
.38e+07
.05e+06
.55e+02
.68e+07
.17e-10
.29%e+07
.69e-33
.63e+05
.26e+06
.70e+06
.92e+09
.78e+00
.18e+07
.28e-11
.35e+05
.04e+11
.74e+10
.8le+11
.45e-22
.51le-11
.8%e+04
.75e-49
.15e-83
.92e+00
.71le-12
.17e+03
.17e+04
.14e+05
.67e+01
.09%e-54
.09e+02
.08e+03
.92e-01
.65e+05
.00e+00

Thyroid

OO0 0000000000000 ORUVUVMOAAUTIFE WikhNNEOOOO

.00e+00
.00e+00
.09%9e+06
.20e+02
.46e+07
.84e-10
.57e+07
.09e-33
.31e+05
.85e+06
.27e+08
.32e+11
.33e+01
.78e+09
.31le-10
21e+07
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

Kidney

|J>-O\\]Oub!—'Nlb\O\OOOHMO\NM»bO\U’!l—"l'\)WF—‘NLﬂ\lP—-‘i—‘l—‘ml—‘l—'Osbl\)

.70e+04
.84e+07
.00e+00
.86e+03
.24e+08
.45e-10
.67e+08
.17e-32
.12e+06
.85e+06
.17e+06
.25e+09
.98e+00
.73e+07
.55e-11
.50e+05
.25e+10
.95e+09
.85e+10
.22e-22
.1lle-11
.87e+03
.26e-49
.81e-83
.00e+00
.00e+00"
.79e+02
.22e+00
.62e+04
.48e+01
.12e-54
.19e+01
.00e+00
.81le-01
.32e+05
.90e+08

OCOO0OO0OO0OO0OO0OOQOOOCORFRFRNMFNMWERFNOODODOOOODODOOODOOOOO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.15e+10
.42e+09
.96e+10
.47e-23
.13e-11
.78e+04
.28e-49
.91e-83
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

PWRPNMNORFRPROUYERPERPRPPPDMRFRPAIOLUVIOVNDNUBDURFORBNREWNDNRE©OPR

.73e+05
.75e+09
.62e+06
.60e+04
.04e+07
.71e-08
.99e+07
.85e-31
.75e+06
.64e+06
.01le+06
.87e+07
.44e+00
.37e+06
.35e-11
.88e+04
.54e+08
.65e+08.
-65e+08
.12e-22
.36e-06
.1le+06
.69e-45
.56e-79
.26e+04
.31e-06
.64e+06
.85e+05
.60e+07
.41e+04
.44e-49
.8%e+04
.99e+05
.13e+04
.41e+05
.00e+07

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+0Q0
.00e+00
.00e+00 -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

RFHRERNRPOROHWWHEBRRPEPFEFRNBPANBOOUAANORPRRERREJORNNDN

.85e+03
.24e+07
.45e+06
.64e+02
.12e+06
.92e-11
.03e+07
.29e-33
.35e+05
.17e+06 .
.89%e+06
.46e+08
.33e-01
.30e+06
+10e-12
.92e+04
.06e+10 "
.51le+09
.28e+10
.16e-22
.53e-09
.49e+06
.73e-47
.87e-81
.94e-01
.85e-12
.74e+02
.61le+00
.56e+04
.84e+00
.03e-55
.66e+00
.76e+03
.21e-01
.75e+05
.76e+08



Units:

AgeGroup:

Pathway:

Nuclide

RU-106
AG-110M
TE-125M
TE-127
TE-127M
TE-129
TE-129M

PNWOUONRPWPEARPNEPELAERBNNNERERERPREREPEPDBEINNRPWONDESE JODNDMNDMWDNDOUEBR,

(Ref.3.9 Ch. 5.2, 5.3)

)

DOSE FACTORSRADBONUCLIDES OTHER THAN NOBLEGASES

Attachment C
ODCM-QA-004
Revision 4
Page 57 of 64

Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/m~3))
Deposition Pathways: (m”2 * (mrem/yr)/(uCi/sec)
INFANT ' :

Ground Plane Deposmon (GPD)

.20e+07
.66e+06
.3%e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99%e+06
.31e+04
.21e+05
.16e+04
.15e+06
.77e+05
.49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.A44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07
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PNONRWORMOANRRNNRPLEAERNMNNNREPFERRERELSEIDNNEPWONMPEIAOANNDWOUDNDORE AR

.20e+07
.66e+06
.3%9e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.31le+04
.21e+05
.16e+04
.15e+06
.77e+05
.4%e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07

Thyroid

.20e+07
.66e+06
.39%e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.31le+04
.21e+05"
.16e+04
.15e+06
.77e+05
.49%9e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07

BPNONONRFWBMARNRPARNNNREFREPREPRAINNREFWONDR JOANNWNORDBR

.20e+07
.66e+06
.39e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08
.87e+03
.03e+05
.99e+06
.31le+04
.21e+05 "
.16e+04
.15e+06
.77e+05
.49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07

PNONPWRARARLRNREPRARNNMREPREREREDREINNRERPWONESE IANMNMNDWNWOURBAER

.20e+07
.66e+06
.3%e+09
.04e+05
.72e+08
.79e+08
.15e+10
.97e+05
.07e+05
.47e+08 "
.87e+03
.03e+05
.99e+06
.31le+04
.21e+05
.16e+04
.15e+06
.77e+05
.49e+03
.07e+06
.00e+05
.80e+05
.83e+05
.45e+08
.96e+06
.37e+08
.00e+06
.84e+05
.04e+04
.08e+08
.37e+05
.22e+08
.44e+09
.55e+06
.98e+03
.17e+04
.62e+04
.98e+07

GI-Lli Skin B
.20e+07 1.3%e+07 1.20e+07
.66e+06 5.51e+06 4.66e+06
.3%e+09 1.63e+09 1.39e+09
.04e+05 1.07e+06 9.04e+05
.72e+08 3.20e+08 2.72e+08
.79e+08 4.44e+08 3.79e+08
.15e+10 2.53e+10 2.15e+10
.97e+05 3.45e+05 2.97e+05
.07e+05 6.88e+05 6.07e+05
.47e+08 8.60e+08 7.47e+08
.87e+03 7.08e+03 4.87e+03
.03e+05 2.36e+05 2.03e+05
.99e+06 1.03e+07 8.99%e+06
.31e+04 3.78e+04 3.31e+04
.21le+05 1.45e+05 1.21e+05
.16e+0%4 2.51e+04 2.16e+04
.15e+06 2.51e+06 2-.15e+06
.77e+05 8.63e+05 7.77e+05
.49e+03 5.31e+03 '4.49e+03
.07e+06 1.21e+06 1.07e+06
.00e+05 1.16e+05 1.00e+05
.80e+05 2.14e+05 1.80e+05
.83e+05 2.51e+05 1.83e+05
.45e+08.2.84e+08 2.45e+08
.96e+06 3.45e+06 2.96e+06.
.37e+08 1.61e+08 1.37e+08
.00e+06 4.63e+06 4.00e+06
.84e+05 2.11e+05 1.84e+05
.04e+04 2.26e+04 2.04e+04
.08e+08 1.26e+08 1.08e+08
.37e+05 7.21e+05 6.37e+05
.22e+08 5.07e+08 4.22e+08
.44e+09 4.01e+09 3.44e+09
.55e+06 2.13e+06 1.55e+06
.98e+03 3.28e+03 2.98e+03
.17e+04 1.08e+05 9.17e+04
.62e+04 3.10e+04 2.62e+04
.98e+07 2.31e+07 1.98e+07

PNONRPWSORPNMNEPERARRPNNNRRPEPRFLRRAEINNEREWONEPENANNDWNDORBDR



Units:

AgeGroup:
Pathway:

Nuclide

TE-131
TE-131M
TE-132
I-130
I-131
I-132
I-133
I-134
I-135
csS-134
CS-136
cs-137
€S-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 4

Page 58 of 64

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES
' (Ref.3.9Ch.52,5.3)

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

Deposition Pathways: (m”"2 * (mrem/yr)/(uCi/sec)
INFANT
Ground Plane Deposition (GPD)

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51le+08
.03e+10
.59e+05
.06e+05
.05e+07
.17e+04
.49%e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03
.39e+06
.35e+06
.71le+06
.29e+06
.28e+09
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Liver

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.5%e+05
.06e+05
.05e+07 .
.17e+04
.49%e+04
.92e+07.
.60e+05
.37e+07
.31e+06
.95e+07 -
.84e+03
.39e+06
.35e+06
.71e+06
.29e+06
.28e+09

ONERPNORANRPNIR,BRNEWRRANBNDE RO EN N

Thyroid Kidney

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.59e+05
.06e+05
.05e+07
.17e+04
.49e+04
.92e+07
.60e+05
.37e+07
.31le+06
.95e+07
.84e+03
.3%e+06
.35e+06
.71le+06
.29%e+06
.28e+09

.92e+04
.03e+06
.24e+06
.51e+06
.72e+07
.25e+06
.45e+06
.47e+05 .
.53e+06
.86e+09
.51e+08
.03e+10
.59e+05
.06e+05
.05e+07
.17e+04
.49e+04
.92e+07
.60e+05
.37e+07
.31le+06
.95e+07
.84e+03
.39e+06
.35e+06
.71e+06
.29e+06
.28e+09

WOWNEREPNORPANRPROIRBMBRNMEWRPRANPBPBNREBPODOON

.92e+04
.03e+06
.24e+06
.51le+06
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.5%e+05
.06e+05
.05e+07
.17e+04
.49e+04
.92e+07
.60e+05
.37e+07
.31le+06
.95e+07
.84e+03
.39e+06
.35e+06
.71le+06
.29%9e+06
.28e+09

GI-Lli

ONEFEFNMNORPOANMPENEPRPDBEBAENREWREROAONBNDRERUB ON

.92e+04 3.
.03e+06 9.
.24e+06 4.
.51le+06 6.
.72e+07 2.
.25e+06 1.
.45e+06 2.
.47e+05 5.
.53e+06 2.
.86e+09 8.
.51e+08 1.
.03e+10 1.
.59e+05 4.
.06e+05 1.
.05e+0772.
.17e+04 4.
.4%9e+04. 5.
792e+07 2.
.60e+05 9.
.37e+07 1.
.31le+06 2.
.95e+07 8.
.84e+03 2.
.3%9e+06 1.
.35e+06 2.
.7le+06 1.
.29e+06 2.
.28e+09 1.

Skin

45e+07
46e+06
98e+06
69e+06
09%e+07
47e+06
98e+06
31le+05
95e+06
00e+09
71e+08
20e+10
10e+05

19e+05-

35e+07
75e+04
lle+04
18e+07
12e+05
54e+07
63e+06

04e+07

l1le+03
0le+07
73e+06
98e+06
23e+07
l16e+10

ONRPNORONRENR,AESNRWRRERANRBNERU DR 0N

.92e+04
.03e+06
.24e+06
.51e+06"
.72e+07
.25e+06
.45e+06
.47e+05
.53e+06
.86e+09
.51e+08
.03e+10
.5%e+05
.06e+05
.05e+07
:17e+04
.49e+04
.92e+07
.60e+05
.37e+07
.31e+06
.95e+07
.84e+03
.39e+06
.35e+06
.71e+06
.29e+06
.28e+09
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DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

(Ref.3.9.Ch. 5.2, 5.3)

Units: Airborne Pathways & Tritium Ihgestion:A (mrem/yr)/(pCi/m’\é)) |
Deposition Pathways: (m”2 * (mrem/yr)/(uCi/sec)

AgeGroup:
Pathway:

Nuclide Bone

INFANT
Inhalation (INHL)

H-3 0.00e+00
c-14 2.65e+04
NA-24 1.06e+04
P-32 2.03e+06
CR-51 0.00e+00
MN-54 - 0.00e+00
MN-56 0.00e+00
FE-55 1.97e+04
FE-59 1.36e+04
CO-58 0.00e+00
C0O-60 0:00e+00
NI-63 3.39%e+05
NI-65 2.39%e+00
CU-64 0.00e+00
ZN-65 1.93e+04
ZN-69 5.3%e-02
BR-83 0.00e+00
BR-84 0.00e+00
BR-85 0.00e+00
RB-86 0.00e+00
RB-88 0.00e+00
RB-89 0.00e+00
SR-89 3.98e+05
SR-90 4.09e+07
SR-91 9.56e+01
SR-92 1.05e+01
Y-90 3.29%9e+03
Y-91 5.88e+05
Y-91M 4.07e-01
Y-92 1.64e+01
Y-93 1.50e+02
ZR-95 1.15e+05
ZR-97 1.50e+02
NB-95 1.57e+04
- MO-99 0.00e+00
TC-99M 1.40e-03
TC-101 6.51e-05
2

.02e+03
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OCONPFEFOANNMNOOOODOOOCOOWUMFOOOWOARNNORLRINRERPENORREUOG

.47e+02
.31e+03
.06e+04
.12e+05
. 00e+00
.53e+04
.54e+00
.18e+04
.35e+04
.22e+03
.02e+03
.04e+04
.84e-01
.88e+00
.26e+04
.67e-02
.00e+00
.00e+00
.00e+00
.90e+05
.57e+02
.21e+02
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.7%e+04
.56e+01
.43e+03
.65e+02
.88e-03
.23e-05
.00e+00

QOO OO0 OO0 OO0 O0ODODDO0COTOOULIOER LI,

.47e+02
.31e+03
.06e+04
.00e+00
.75e+01
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 .
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.47e+02
.31e+03
.06e+04
.00e+00
.32e+01
.98e+03
.10e+00
.00e+00
.00e+00
.00e+00
.00e+00
.'00e+00
.00e+00
.98e+00
.25e+04
.02e-02
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.1lle+04
.59e+01
.72e+03
.65e+02
.1le-02
.79e-04
.24e+03

6-.47e+02
.31e+03
.06e+04
.00e+00
.28e+04
.00e+06
.25e+04
.69e+04
.02e+06
.77e+05
.51e+06
.09%e+05
.12e+03
.30e+03
.47e+05
.47e+03
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.03e+06
~12e+07
.26e+04
.38e+04
.69%9e+05
.45e+06
.79e+03
.45e+04
.64e+04
.75e+06
.10e+05
.79e+05
.35e+05
.11le+02
.84e+02
.52e+05

VUV ORERPRPRE JIJNMNNDNNMNNNMNUORNOOOOOOORPAWVWONIBERIRPRORKHROLRWL

6
5
1

P UORPUNDMNWENREJOOWR

PONPRPREPNPFPPRPNORLRPJIR OOV WOOO

.47e+02
.31e+03
.06e+04
.61le+04
.57e+02
.06e+03
.17e+04
.10e+03
.48e+04
.1le+04
.1%e+04
.42e+03
.01le+04
.50e+04
.1l4e+04
.32e+04"
.00e+00
.00e+00.
:00e+00
.04e+03
.39%e+02
.82e+01
.40e+04

.31le+05 .

.34e+04
.40e+05
.04e+05
.03e+04
.35e+03
.27e+05
.67e+05
.17e+04
.40e+05
.27e+04
.87e+04
.03e+03
.44e+02
.61le+04

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
- 00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

6.
5.

47e+02
31le+03

;f06é+04
.74e+04
.95e+01
.98e+03
.2le-01
.33e+03
.48e+03
.82e+03
.18e+04
.16e+04
.23e-01
.74e-01
.11e+04
.18e-03
:8le+02
.00e+02.
.04e+01
.82e+04 .
.87e+02
.06e+02
.14e+04
.59e+06
.46e+00
.91e-01
.82e+01"
.57e+04
.3%e-02
.61le-01
.07e+00
.03e+04
.17e+01
.78e+03
.23e+01
.72e-02
.12e-04
.79e+02



Units:

AgeGroup:

Pathway:

Nuclide

Attachment C

ODCM-QA-004
Revision 4

Page 60 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
INFANT
Inhalation (INHL)

* (mrem/yr)/(uCi/sec)

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
1-133
I-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

.22e+00
.68e+04
.98e+03
.76e+03
.23e+00
.67e+04
.88e-02
.41e+04
.74e-02
.07e+02
.72e+02
.36e+03
.7%e+04
.69e+03
.32e+04
.21le+02
.86e+03
.96e+05
.83e+04
.49e+05
.05e+02
.48e+00
.60e+04
.57e-01
.98e-02
.05e+02
.03e+00
.77e+04
.93e+02
.19e+06
.40e+04
.7%e-02
.94e+03
.30e+01
.71le+02
.10e+09
.01le+07
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ONNWOVOFRUVEFREPLPEPEWNWRUODWONOR JYNRFRPERWBRBNDMNODOAWOONWE JO.O

.00e+00
.00e+00
.22e+03
.99e+03
.53e-01
.90e+03
.47e-02
.0%e+03
.22e-03
.50e+01
.37e+02
.39%e+04
.44e+04
.54e+03
.92e+04
.88e+03
.60e+03
.03e+05
.35e+05
.12e+05
.81e+02
.84e-04
.60e+01
.08e-04
.30e-05
.00e+02
.77e-01
.67e+04
.93e+02
.21e+06
.24e+03
.85e-02
.13e+03
.02e+00
.98e+02
.46e+09
.00e+00

OO0 O0OO0O0OO0OO0CO0O0O0O0OO0O0ODO0OODOOCODOMPWERERERENMNOFRFRUVDOARREREOOO

.00e+00
.00e+00
.00e+00
.62e+03
.85e+00
.87e+03
.75e-02
.47e+03
.58e-02
.93e+01
.79e+02
.60e+06
.48e+07
.69e+05
.56e+06
.45e+04
.96e+05
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.99%e-01
.07e+05
.0%e+04
.00e+00
.86e+00
.75e+04
.75e-01
.18e+04
.9%e-02
.65e+02
.04e+03
.53e+04
.18e+04 -
.95e+03
.24e+04
.09e+03
.47e+03
.90e+05
.64e+04
.72e+05
.10e+02
.92e-04
.34e+01
.50e-05
.90e-05
.00e+00
.00e+00
.25e+03
.64e+01
.38e+05
.97e+03
.72e-03
.15e+03
.00e+00
.62e+01
.93e+08
.41e+07

BPRPOWWREPORPRUVVORREPNNPUOONNR NOO0OO0OSO0OOWRNRPLPWRERRWPRPP

.57e+04
.16e+07
.67e+06
.47e+05
.04e+04
.31e+06
.00e+03
.68e+06
.06e+03
.99e+05
.40e+05
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.97e+04
.18e+04
.13e+04
.54e+01
.95e+03
.60e+06
.97e+03
.55e+03
.68e+05
.22e+03
.17e+05
.16e+05
.84e+06
.33e+05
.61le+03
.22e+05
.96e+04
.95e+04
.19e+09
.59e+08

NONWWEWEEREDMUUOADBR WUMOORPRPRERPRERLNDMRERPRREPBRRERPOANDNDNREWR

.84e+04
.64e+05
.30e+04
.29e+04
.44e+04
.73e+04
.63e+04
.90e+04
.22e+03
.19e+05

.41e+04

.99%e+03
.06e+03
.90e+03
.16e+03°
.29e+03
.83e+03.
:33e+03

.43e+03
.33e+03
.76e+02
.10e+04
.84e+04 .
.75e+03
.93e+02
.48e+04
.95e+04
.16e+04
.97e+04
.48e+05
.72e+04
.28e+03
.12e+04
.56e+04

.49e+04
.99e+04

.03e+07

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.10e-01
.0%e+04
.00e+03

.58e+02
.89%e-01
.07e+03
.88e-02
.23e+03
.00e-03
.63e+01
.76e+02
.57e+03
.96e+04
.26e+03
.60e+03
.65e+02
.77e+03
.45e+04
.2%e+04
.55e+04
.98e+02
.30e-02
.90e+03
.97e-03
.96e-03
.15e+01
.04e-02
.9%e+03
.2le+01
.76e+05
.99e+02
.41e-03
.00e+02
.12e+00
.88e+01
.88e+08
.93e+06



Units:

(Ref.3.8 Ch. 5.2, 5.3)

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

AgeGroup:
Pathway:

Nuclide Bone

H-3 0.00e+00
Cc-14 2.34e+09
NA-24 1.55e+07
p-32 1.60e+11
CR-51 0.00e+00
MN-54 - 0.00e+00
MN-56 0.00e+00
FE-55 1.35e+08
FE-59 2.24e+08
CO-58 0.00e+00
"C0O-60 0.00e+00
NI-63 3.50e+10
NI-65 3.57e+00
CU-64 0.00e+00
ZN-65 5.55e+09
ZN-69 2.12e-11
BR-83 0.00e+00
BR-84 0.00e+00
RB-86 0.00e+00
RB-88 0.00e+00
RB-89 0.00e+00
SR-89 1.26e+10
SR-90 1.22e+11
SR-91 2.73e+05
SR-92 4.72e+00
Y-90 6.82e+02
Y-91 7.33e+04
Y-91M 6.00e-19
Y-92 5.45e-04
Y-93 2.17e+00
ZR-95 6.81e+03
ZR-97 4.07e+00
NB-95 5.94e+05
MO-99 0.00e+00
TC-99M 2.77e+01
TC-101 2.9%e-59
RU-103 8.67e+03
RU-105 8.14e-03
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INFANT
Grs/Cow/Milk (CMILK)

COWULIMNAOAFR OODOODODOOOOWUMNINMNODOWRREBNMNONMWOWWOWLUERE VLN

.38e+03
.00e+08
.55e+07
.43e+09
.00e+00
.90e+07
.20e-02
.73e+07
.92e+08
.43e+07
.82e+07
.16e+09.
.04e-01
.86e+05
.90e+10
.81le-11
.00e+00
.00e+00
.23e+10
.19e-44
.02e-53
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.66e+03
.99%e-01
.44e+05
.08e+08
.71e+01
.77e-59
.00e+00
.00e+00

Thyroid
.38e+03
.00e+08

COO0O0DO0OO0OO0OO0OO0OODODO0ODOOODODODOOOO0DO0OO0OODODODOOOOO0OOORORE VN

.38e+03
.00e+08
.55e+07
.00e+00
.05e+05
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00"
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
:00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.00e+08
.55e+07
.00e+00
.30e+04
.64e+06
.75e-02
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.15e+05
.23e+09
.58e-11
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.7%9e+03
.05e-01
.75e+05
.11e+08
.15e+02
.48e-58
.80e+04
.98e-02

CONNOOOOCODOOOCTCOO0OOO0OO0COCO0OOCOOCOODDOODORrRRODONOPL, UL

.38e+03
.00e+08
.55e+07
.00e+00
.05e+05
.00e+00
.00e+00
.27e+07
.16e+08
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
-00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.99%e+01
.05e-59
.00e+00
.00e+00
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Airborne Pathways & Tritium Ingestion: (mrem/yr)/(uCi/mA3}) |

GI-L1li

WERPROARPOANPORENVOUWENMPNMNUODODOWRWWENORENRERNEODND

.55e+07

.17e+09
.70e+06
.43e+07
.91e+00
.11e+07
.87e+08
.04e+07
.10e+08
.08e+08
.08e+01

.82e+06 -
.61e+10 .
.11e-09

.00e+00
.00e+00

.70e+08

.13e-44
.71e-53
.59e+08
.52e+09

.23e+05.

-09e+01
.42e+05
.25e+06
.00e-15
.04e+01
.71le+04
.26e+05
.46e+04
.06e+08
.86e+07
.66e+04
.40e-57
.06e+05
.24e+00

DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 "
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

NNV WIRARPWPRPURPNRPRPPOWWWRPRPRODNMNOORLREPEPNMNOARNMOOEREGOOR VN

.38e+03
.00e+08
.55e+07
.21e+09
.61le+05
.84e+06
.51e-03
.33e+07
.55e+08
.05e+07
.08e+08
.2le+09
.84e-01
.62e+04
.78e+09
.84e-12
.52e-01
.37e-22
.10e+10
.20e-44
.46e-53
.6le+08
.10e+10
.88e+03
.75e-01
.83e+01
.95e+03
.04e-20
.53e-05
.90e-02
.18e+03
.19e-01
.41e+05
.06e+07
.36e+02
.73e-58
.90e+03
.74e-03



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

l—-wwc\comr—:wwpt—'pw.b‘m.b\oml—lwm\ol—-\H—'I—-Nwwm‘w.bmr—\wv—'
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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)
INFANT
Grs/Cow/Milk (CMILK)

.90e+05
.86e+08
.51e+08.
.35e+03
.21le+08
.83e-09
.57e+08
.82e-32
.38e+06
.11e+07
.78e+06
.36e+09
.29e-01
.82e+07
.27e-12
.65e+04
.65e+10
.98e+09
.15e+10
.13e-23
.42e-07
.41e+08
.57e-45
.16e-79
.06e+01
.75e-10
.34e+04
.98e+02
.33e+06
.49e+03
.66e-53
.81le+02
.09e+04
.65e+01
.68e+07
.92e+10

Page 44 of 44

Liver

OCOWPPUOUNMNUONNONNMNOAOARMNMWNMNEGOULLOREFEPFNRREFWRRERRROURERPDDODNDO

.00e+00
.82e+08
.04e+07
.13e+03
.40e+08
.75e-10
.91e+08
.41e-32
.36e+06
.05e+07
.92e+06
.60e+09
.48e+00
.65e+07
.90e-11
.13e+05
.80e+10
.81e+09
.02e+10
.48e-22
.93e-10
.41le+05
.13e-48
.62e-82
.60e+01
.43e-11

65e+04

.64e+05
.52e+05
.56e+02
.58e-53.
.05e+02
.24e+04
.27e+00
.38e+06
.00e+00

Thyroid

.00e+00
.00e+00
.07e+07
.17e+03
.22e+08
.37e-09
.14e+08
.41le-32
.76e+06
.54e+07
.39e+08
.27e+11
.94e+01
.8le+09
.43e-10
.01le+07
.00e+00
.00e+00"
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.25e+05
.03e+08
.00e+00
.55e+04
.04e+09
.04e-09
.39e+09
.78e-32
.37e+06
.54e+07
.31le+06
.87e+09
.65e+00
.1le+07
.12e-11
.25e+05
.75e+10
.32e+09
.62e+10
.40e-23
.76e-10
.72e+04
.88e-48
.51e-82
.00e+00"
.00e+00
.16e+03
.68e+01
.85e+05
.07e+02
.34e-54
.49e+02
.00e+00
.51e+00
.27e+06
.09e+09

OO0 000000 OCOO0COMRERFRPRPRPOAPBJOOOODOODODOODODOOOOO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.18e+09
.74e+08
.55e+09
.16e-23
.78e-10
.48e+05
.90e-48
.5%e-82
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
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.45e+06
.46e+10
.18e+07
.33e+05
.70e+08
.26e-07
.33e+08
.55e-30
.2%e+07
.87e+07
.40e+05
.72e+07
.20e+00
.48e+06
.96e-11"
.07e+04
.85e+08-
"83e+07
.88e+08
.37e-22
.80e-05
.92e+07
.58e-44
.30e-78
.88e+05
.09e-05
.37e+07
.54e+06
.33e+08
.84e+05
.20e-48
.74e+05

.49e+06

.44e+04
.84e+06
.33e+08

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

.38e+04
.86e+08
.04e+07
.37e+03"
.10e+07
.60e-10
.58e+07
.07e-32
.12e+06
.76e+06
.57e+06
.05e+08
.27e-01
.75e+06
.75e-12
:10e+04
.87e+09
.17e+09
.27e+09
.20e-23
.28e-08
.24e+07
.44e-46
.55e-80
.12e+00
.54e-11
.1lle+03
.01le+01
.30e+05
.37e+01
.36e-54
.55e+01
.46e+04
.85e+00
.46e+06
.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 (cc/min or cc/sec)

Where:
Release Rate "= - Géseous effluent release rate (uCi/sec) from sources defined in Sectioh '
2.4.5.
| Concentration =  Radionuclide concentration (uCi/cc) in Chemistry samples from sources
defined in Section 2.4.5. '
TC = Coolant-Condensate Transfer Coefficient (unitless; see values below)
Evap. Rate = Evaporation Rate of Insignificant Effluent Source Volume (see values
: below) ' '
TC Values;
Tritium (H-3) = 1.0 N
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 & Oil) = 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 (cfrh)

Page 1 of 1
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PARAMETERS USED TO DETERMINE PARTICULATE/IODINE LIMITING
RELEASE RATES

NUCLIDE | TOTAL RELEASE (1)
' (Cilyear per reactor)

1-131% ' 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-90 ' 1.40E-07
Nb-95 - 1.00E-04
Zr-95 1.81E-05
Ru-103. 4.21E-05
, v _ 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 _Disfpersioh Parameters - Limiting Site Boundary (3)

Relative Concentration " 1.46E-5 sec/m’

Decayed Relative Concentration 1.46E-5 sec/m®

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

Deposition Rate 3.35E-8 m?

- Notes:

1. DeSIQn basis “expected” gaseous efﬂuent releases per EC-RADN-1041, Rev. 5 (particulates with
half-lives greater than 8 days) v

2. Use limiting case Normal Water ChenjistrylHydrogen Water Chemistry

3. 1973-76 Meteorological Data Updated to 1996 Land Use Survey per EC-RADN-1041, Rev. 5

Page 1 of 1
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PROCEDURE REVISION SUMMARY

~ 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 Operating and Radioactive Effluent Release Reports.

1)
2

3)
4)
5)

6)

Incorporate PCAF No. 2003-1238.

Update the title of Chemistry Supennsor-SSES to Manager—PIant :
Chemistry.

Revise the title of the "Annual Effluent and Waste Disposal Report” to

"Radioactive Effluent Release Report" to coincide with LDCN Nos. 3727
and 3728 (Umts 1& 2 TRM revn3|on)

Add appllcable Adherence Level classification to procedure cover sheet

Add verblage to sectlon 2.13to clarlfy the requirements for Ilqwd efﬂuent
exposure pathway dose calculations.

Revise verbiage in section 6.2.1 to clarify the process for performing dose
projections from liquid effluent. :
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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

2.11

212

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
Authority). 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

2.1.3

214

Effluent Data

2.2.1

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 waterborne effluent
pathways are summed to obtain the total dose to a member of the
public from liquid effluent. If a specific waterborne exposure
pathway does not exist (based on the most recent Land Use
Census results) then offsite dose calculations for the applicable
exposure pathway do not need to be performed.

Effluent data from the following Insignificant Pathway shall be
evaluated for inclusion in the Radioactive Effluent Release Report:
Sewage Treatment Plant.

The total number of curies released for each radionuclide during
the time period being evaluated is supplied by the SSES radiation
monitoring program. ' '
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222 - 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.

2.3 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 during that time period.

2.4  Assignment of Releases to the Reactor Units
2.4.1 o For determination of compliance with SSES radieactive effluent
" dose limits which are on a “"per reactor unit" basis, waterborne
. effiuents shall be equally divided between Unit 1 and Unit 2
- : release totals. (Ref. 3.11)
REFERENCES
3.1 TR Table 3.11.1.1-1, Radioactive Liquid Waste Sampling and Analysis Program.
3.2 TR 3.11.1.2 Liquid Effluents Dose
3.3 TR 3.11.3 Total Dose
3.4 10CFR20.1302, Compliance with the Dose Limits for individual Members of the
Public
3.5 10CFR20 Appendix B, Annual Limits on Intake (ALls) and Derived Air
Concentrations (DACs) of Radionuclides for Occupational Exposure; Effluent
Concentrations; Concentrations for Release to Sewerage.
3.6 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 Light-water Cooled Nuclear Power
Reactor Effluents.



3.7

3.8

3.9

3.10

3.11

3.12

3.13
| 3.14
3.15
3.16

3.17

- 3.18

- ODCM-QA-005
- Revision 3
Page 7 of 49

40CFR190, -Environmental radiation protection 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 10CFR50, Appendix I.

SSES License Action Request 97-002, Clarification of Specifications 3.11.1.2
and 3.11.1.3, 1/20/97.

FSAR Table 11.2-15, 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. SCR85-0007, November, 1985.

Kocher, D. C., “Radioactive Decay Tables,” DOE/TIC Report 11026 Oak Ridge
National Laboratory, Oak Ridge, TN, 1981.

PPL Calculation EC-RADN-1041, Rev. 5, “SSES ‘Expected’ Liquid and Gaseous
Effluent Aquatic Doses and Atmospheric Doses — NWC/CFS/HWC.”

PPL Calculaﬁbn EC-ENVR-1 055, Rev. 0, “Evaluation of Dose Factors for Liquid
and Gaseous Effluent Releases.”

- PPL Calsulation EC-ENVR-0501 (OT-93-RKB-019), Liquid Dose Factor

Calculations - Liquid Pathway Dose Factors for SSES ODCM.

“Importance of P-32 in Nuclear Reactor Liquid Effiuents,” 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

41

Manager-Plant Chemistry

411 Ensures adequacy and correctness of methodology used in
calculating doses resulting from waterborne effluents as
necessary for fulfillment of Technical Requirement Surveillances
(Sections 3.11.1.2.1 and 3.11.3.1).
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41.2 - Ensures dose calculations necessary for fulfillment of Technical
Requirement Surveillances (Sections 3.11.1.2.1 and 3.11.3.1) are
performed.
41.3 * Ensures methodology and parameters to be used in calculating

doses resulting from waterborne effluents are developed to ensure
compliance with the dose limitations in the Technical
Requirements Manual.

DEFINITIONS

None

PROCEDURE

6.1

Liquid Effluent Dose Calculation

- The dose due to radionuclides released in liquid effluent to unrestricted areas is

calculated via equations 1, 2 and 3 as outlined below. The equations incorporate
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 :

RaPJ =1119—— MP U"P Z Q Daxpj e | ) ) PotableZWater (1)
: M; U, i
Rap=1119 =3, Q; Byp Day o™ Fish (2)
W .
Rap=1119 M_p%—z Q, Ti Daig le ][ 1- %] Shoreline (3)
Where:
Bip =  Equilibrium bioaccumulation factor for nuclide 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) '
Doaigj =  Dose factor specific to a given age group a, 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/m?)
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F = - Flow rate in the liquid efﬂuent (cooling tower blowdown flow in
‘ ft.%sec)
M, = Mixing ratio at the point of withdrawal of drmklng water or point of
' harvest of fish
=  Reciprocal of the dilution factor DFp (Attachment E)
= 1/DFp :

Qi =  Release rate of nuclide i (Ci/yr)

Rapi = Total annual dose to organ j of individuals of age group a from all
radionuclides in the pathway p (mrem/yr)

tp =  Total time elapsed between release of the nuclides and ingestion

- of food or water (Attachment F) (hr)
Uap = 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, l/yr or hr/yr)
A = Radioactive decay constant of nuclide i (Attachment D) (hr)
1119 =  Factor to convert from (Cilyr)/(ft¥/sec) to pCilliter (Reg Guide 1.109
' ~lists 1100 which is 1119 rounded to nearest hundrefh) .

111,900 = Factor to convert from (Cifyr)/(ft¥/sec) to pCiliter and to account
for proportionality constant (100 liter/m 2.day) used in sediment
radioactivity model (Reg. Guide 1.109 lists 110,000 whichis
111,900 rounded to the nearest ten thousandth)

w =  shoreline width factor (Attachmeht F) (dimensionless)

A tb‘ = Period of time shorellne is exposed to contaminated water
' (Attachment F) (hr)
T; = Radioactive half-life of nuclide i (days).

It should be noted that although the same notation is used for all three pathways,
M;,, Uap, and t, have different values, because the assumed point of withdrawal of
drinking water is not the same as the assumed point of fish harvest or shoreline
exposure. :
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6.2 Projected Dose from Liquid Effluent

6.2.1 Doses from liquid effluents released to unrestricted areas are
T 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 as appropriate, for what would be indicative of
expected future operations. The dose projection from Liquid
Effluents Released to Unrestricted Areas can also be performed
by the following equation:

=XI[K.. .*Ci *V *Kk]

R apj . aipj Ea. 4

Where:

Ry = 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);

Kagj = 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);

C = Average concentration of radionuclide i in undiluted liquid
effluent during batch release from radwaste (Ci/ml).

\ = Total undiluted batch volume released from radwaste
(gallons).

k = Conversion factor (3.785E3 mi/gallion).
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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7.. RECORDS

- None
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DOSE COMMITMENT FACTORS

-FOR THE POTABLE WATER PATHWAY -

(Ref. 3.15)

Release Type: Ligquid ,
Units: (mrem/hr) / (uCi/ml))
Age Group: ADULT
Pathway: Potable Water (PWtx)

.00e+00
.36e+02
.41e+02
.50e+03
.00e+00
.00e+00
.00e+00
.29e+02
.61le+02
.00e+00
.00e+00
.08e+04
.3%e+01
.00e+00
.03e+02
.57e-01
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.56e+04
.31e+05
.72e+02
.79e+02
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2.85e-01
8.12e+02
8.82e-01
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8.74e+00
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0.00e+00
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0.00e+00
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.82e+01
.37e+02
.00e+00
0.00e+00
.00e+00
.00e+00
.00e+00
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:00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

.00e+00
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.85e-02
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.00e+00

ORPNMNOOOODO0OODO0ODO0ODDO0OOOOCOOQCOOCOOO0O

.00e+00 -

.00e+00 -

HFWWORONNFEFMNOOWINNRARPAWOWBRBRNMODURPWENMWOWREVLVIRE R ® O

.74e+00
.73e+01
.41e+02
.81le+03
.57e+01
.17e+03
.05e+02
.07e+01
.83e+03
.26e+03
.35e+03
.56e+02
.45e+02
.91e+02
.07e+02
.46e-01
.82e+00
.40e-05
.00e+00
.46e+02
.96e-11
.94e-13
.11e+03
.82e+04
.25e+03
.55e+03
.49e+03
.46e+03
.22e-02
.23e+03
.07e+03
.57e+03
.74e+03
.75e+03
.31e+02
.44e+01
.15e-14
.80e+03
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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
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

8.74e+00
4.73e+01
1.41e+02
6.21le+02
.21e-01
.26e+01
.70e+00
.69e+01
.25e+02
.39e+02
.93e+02
.63e+02
.60e+00
.25e+00
.79e+02
.14e-01
.35e+00
.34e+00
.78e-01
.18e+02
.67e+00
.35e+00
.36e+02
.55e+05
.%91le+01
.74e+00
.15e-02
.14e-01
.93e-04
.06e-03
.16e-03
.4%9e-01
.2%e-02
.55e-01
.82e+01
.40e-01
.99%e-01
.63e+00
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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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Skin
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(Ref. 3.15)
Release Type: Liquid
Units: ({mrem/hr)/{(nCi/ml))
Age Group: ADULT
Pathway: Potable Water (PWtr)

. Nuclide Bone Liver " Thyroid Kidney Lung GI-L1li
RU-105 1.28e+00 0.00e+00 0.00e+00 1.66e+01 0.00e+00 7.84e+02

" RU-106 2.29e+02 0.00e+00 0.00e+00 4.42e+02 0.00e+00 1.48e+04
AG-110M 1.33e+01 1.23e+01 0.00e+00 2.42e+01 0.00e+00 5.03e+03
TE-125M 2.23e+02 8.08e+01 6.71le+01 9.07e+02 0.00e+00 8.90e+02
TE-127 9.15e+00 3.29e+00 6.78e+00 3.73e+01 0.00e+00 7.22e+02
TE-127M 5.63e+02 2.0le+02 1.44e+02 2.29e+03 0.00e+00 1.8%9e+03
TE-129. 2.61le+00 9.82e-01 2.01e+00 1.10e+01 0.00e+00 1.97e+00
TE-129M 9.57e+02 3.57e+02 3.29e+02 3.99e+03 0.00e+00 4.82e+03
TE-131 1.64e+00 6.85e-01 1.35e+00 7.18e+00 0.00e+00 2.32e-01
TE-131M 1.44e+02 7.04e+01 1.12e+02 7.13e+02 0.00e+00 6.99e+03
TE-132 2.10e+02 1.36e+02 1.50e+02 1.31e+03 0.00e+00 6.42e+03
I-130 6.29e+01 1.86e+02 1.57e+04 2.90e+02 0.00e+00 1.60e+02
I-131 3.46e+02 4.95e+02 1.62e+05 8.49e+02 0.00e+00 1.31e+02
I-132 1.69e+01 4.52e+01 1.58e+03 7.20e+01 0.00e+00 8.49e+00.
I-133 1.18e+02 2.06e+02 3.02e+04 3.59e+02 0.00e+00 1.85e+02
I-134 8.82e+00 2.40e+01 4.15e+02 3.81le+01 0.00e+00 2.09e-02
I-135 3.69e+01 9.65e+01 6.37e+03 1.55e+02 0.00e+00 1.09e+02
CS-134 5.18e+03 l,23e%04 0.00e+00 3.99%e+03 1.32e+03 2.16e+02
CsS-136 5.42e+02 2.14e+03 0.00e+00 1.19e+03 1.63e+02 2.43e+02
Cs-137 6.63e+03 9.07e¢+03.0.00e+00 3.08e+03 1.02e+03 1.76e+02
Cs-138 4.59e+00 9.07e+00 0.00e+00 6.67e+00 6.58e-01 3.87e-05
BA-139 8.07e+00 5.75e-03 0.00e+00 5.38e-03 3.26e-03 1.43e+01
BA-140 1.69e+03 2.12e+00 0.00e+00 7.22e-01 1.22e+00 3.48e+03
BA-141 3.92e+00 2.96e-03 0.00e+00 2.75e-03 1.68e-03 1.85e-09
BA-142 1.77e+00 1.82e-03 0.00e+00 1.54e-03 1.03e-03 2.50e-18
LA-140 2.08e-01 1.05e-01 0.00e+00 0.00e+00 0.00e+00 7.70e+03
-LA-142 1.07e-02 4.84e-03 0.00e+00 0.00e+00 0.00e+00 3.54e+01
CE-141 7.79e-01 5.27e-01 0.00e+00 2.45e-01 0.00e+00 2.01e+03
CE-143 1.37e-01 1.02e+02 0.00e+00 4.47e-02 0.00e+00 3.79e+03
CE-144 4.06e+01 1.70e+01 0.00e+00 1.01le+01 0.00e+00 1.37e+04
PR-143  7.66e-01 3.07e-01 0.00e+00 1.77e-01 0.00e+00 3.35e+03
PR-144 2.50e-03 1.04e-03 0.00e+00 5.87e-04 0.00e+00 3.60e-10
ND-147 5.23e-01 6.05e-01 0.00e+00 3.54e-01 0.00e+00 2.90e+03
W-187 8.57e+00 7.17e+00 0.00e+00 0.00e+00 0.00e+00 2.35e+03
NP-239 9.90e-02 9.74e-03 0.00e+00 3.04e-02 0.00e+00 2

.00e+03

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
- 00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
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.06e-01
.90e+01
.32e+00
.99e+01
.98e+00
.87e+01
.37e-01
.51e+02
.18e-01
.87e+01
.27e+02
.32e+01
.84e+02
.58e+01 . -
.27e+01"
.57e+00
.56e+01
.0le+04
.54e+03
.94e+03
.49%e+00
.36e-01
.1le+02
.32e-01
.12e-01
.77e-02
.21le-03
.98e-02
.12e-02-
.18e+00
.7%e-02
.27e-04
.62e-02
.50e+00
.37e-03
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(Ref. 3.15)
Release Type: Ligquid
Units: ((mrem/hr)/(nCi/ml))
Age Group:  TEEN
Pathway:  Potable Water (PWtr)
Nuclide Bone Liver Thyroid Xidney Lung GI-L1li 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
Cc-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 1.34e+02
pP-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 4.59e-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-55 2.20e+02 1.56e+02 0.00e+00 0.00e+00 9.88e+01 6.74e+01 0.00e+00 3.63e+01
FE-59 . 3.41e+02 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
C0O-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 5.19e+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 0.00e+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 8.14e+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 4.6%e+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
v-91 1.17e+01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.79e+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 1.11e+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 1.26e-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-99 0.00e+00 3.51e+02 0.00e+00 8.02e+02 0.00e+00 6.28e+02 0.00e+00 6.69e+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 1.81e-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) 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 aduit 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 Wilis, C. A., USNRC, 6/82 (Ref 3.17).
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Release Type:  Liquid
Units: ({mrem/hr)/ (pCi/ml))
Age Group: TEEN
Pathway: Potable Water (PWtr)

Nuclide Bone

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-136
cs-137
€s-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
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1
2
1
2
9
5
2
S
1
1
2
5
3
1
1
8
3
Cs-134 4.
4
6
4
8
1
3
1
2
1
7
1
4
7
2
5
8
1

1.27e+00
.28e+02
.1%e+01
.23e+02
.19e+00
.62e+02
.60e+00
.48e+02
.62e+00
.42e+02
.03e+02
.99%e+01
.40e+02
.62e+01
.17e+02
.49e+00
.55e+01"
87e+03
.9%e+02
.51e+03
.51e+00
.08e+00
.65e+03
.90e+00
.74e+00
.02e-01
.04e-02
73e-01
.37e-01
.05e+01
.62e-01
.50e-03
.45e-01
.49%9e+00
.02e-01
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DOSE COMMITMENT FACTORS

- FOR THE POTABLE WATER PATH
(Ref. 3.15)

.13e+01
.02e+01
.26e+00
.99%e+02
.71le-01
.52e+02
.6%e-01
.80e+01
.28e+02
.73e+02
.76e+02
.24e+01
.98e+02
.25e+01
.13e+01:
.15e+04
.97e+03
.66e+03
.66e+00
.69e-03
.02e+00
.91e-03
.74e-03
.94e-02
.62e-03
.16e-01
.94e+01
.67e+01
.04e-01
.02e-03
.93e-01
.92e+00
.65e-03

WAY

OO0 0000000000000 OO UVVWMNDREPREHFRERWRPRELROONO OO

.00e+00
.00e+00
.00e+00
.22e+01
.34e+00
.34e+02
.86e+00
.06e+02
.25e+00
.02e+02
.35e+02
.4le+04
.39e+05.
.43e+03
.77e+04 .
.75e+02
.87e+03
.00e+00 -
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

WOWURFRFRERPRESENODORFRPNMOUANPWRERPWWOONREIIJWEPMNMWONDBER

Thyroid Kidney

.60e+01
.40e+02
.15e+01
.00e+00
.72e+01
.28e+03
.09%e+01
.97e+03
.09%e+00
.09%e+02
.23e+03
.67e+02
.20e+02
.69e+01
.48e+02
.55e+01
.44e+02
.64e+03
.07e+03
.95e+03
.40e+00
.36e-03
.86e-01
.70e-03
.47e-03
.00e+00
.00e+00
.43e-01
.46e-02
.00e+01
.77e-01
.87e-04
.48e-01
.00e+00
.03e-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
1.39e+03
1.6%e+02
1.15e+03
7.44e-01
3.92e-03
1.36e+00
1.99%9e-03
1.16e-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
0.00e+00

HENMODNDERENMRPPPUUOOONNYIWERERPRREPRENMNFPROR IR WORERERJOWH =

.02e+03
.09%e+04
.17e+03
.57e+02
.0%e+02
.40e+03
.42e+01
.56e+03
.33e-01
.46e+03
.07e+03
.33e+02
.42e+01
.85e+01
.50e+02
. 976—_01
.01le+02
.42e+02
.58e+02
.23e+02
.93e-03
.21le+01
.55e+03
.31le-06
.34e-12
.71e+03
.41e+02
.48e+03
.99e+03
.02e+04
.51e+03
.76e-06
.14e+03
.87e+03
.55e+03
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.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+0Q
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
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MNVNWHWNORMFPUORNMRERREPOMAWRFOWOOANRNOARUURPARNOGOLND

.92e-01 .
.87e+01
.86e+00
.98e+01
.98e+00
.69e+01
.34e-01
.50e+02
.07e-01
.67e+01
.21e+02
.92e+01
.56e+02
.52e+01
.05e+01
.08e+00
.38e+01
.31le+03
.32e+03
.02e+03
.33e+00
.35e-01
.06e+02
.30e-01
.07e-01
.65e-02
.15e-03
.93e-02
.1le-02
.17e+00
.7%e-02
.27e-04
.55e-02
.42e+00
.36e-03
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GI-Lli

Skin

=
w

(Ref. 3.15)
Release Type: Ligquid
Units: ({(mrem/hr)/ (uCi/ml))
Age Group: CHILD .
Pathway: Potable Water (PWtr)
Nuclide Bone Liver Thyroid Kidney
H-3 0.00e+00 1.18e+01 1.18e+01 1.18e+01
T C-14 7.03e+02 1.41e+02 1.41e+02 1.41e+02
Na-24 3.37e+02 3.37e+02 3.37e+02 3.37e+02
P-32 7.44e+03 2.24e+03 0.00e+00 0.00e+00
‘CR-51 0.00e+00 0.00e+00 2.87e-01 7.85e-02
MN-54  0.00e+00 6.22e+02 0.00e+00 1.74e+02
MN-56 0.00e+00 1.94e+01 0.00e+00 2.35e+01
FE-55 6.69e+02 3.55e+02 0.00e+00 0.00e+00
FE-59 9.59e+02 1.55e+03 0.00e+00 0.00e+00
CO-58 0.00e+00 1.05e+02 0.00e+00 0.00e+00
CO-60 0.00e+00 3.08e+02 0.00e+00 0.00e+00
NI-63 3.13e+04 1.67e+03 0.00e+00 0.00e+00
NI-65 1.29e+02 1.22e+01 0.00e+00 0.00e+00
CUu-64 0.00e+00 1.42e+01 0.00e+00 3.44e+01
ZN-65 7.97e+02 2.12e+03 0.00e+00 1.34e+03
ZN-69 2.55e+00 3.68e+00 0.00e+00 2.23e+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 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RB-86 0.00e+00 3.90e+03 0.00e+00 0.00e+00
RB-88 0.00e+00 1.10e+01 0.00e+00 0.00e+00
RB-89 0.00e+00 6.80e+00 0.00e+00 0.00e+00
SR-~-89 7.67e+04 0.00e+00 0.00e+00 0.00e+00
- SR-90 ~ 9.88e+05 0.00e+00 0.00e+00 0.00e+00
SR-91 1.40e+03 0.00e+00 0.00e+00 0.00e+00
SR-92 5.25e+02 0.00e+00 0.00e+00 0.00e+00
Y-90 2.39e+00 0.00e+00 0.00e+00 0.00e+00
Y-91 3.50e+01 0.00e+00 0.00e+00 0.00e+00
¥-91M 2.22e-02 0.00e+00 0.00e+00 0.00e+00
Y-92 2.09e-01 0.00e+00 0.00e+00 0.00e+00
Y-93 6.63e~-01 0.00e+00 0.00e+00 0.00e+00
ZR-95 6.74e+00 1.48e+00 0.00e+00 2.12e+00
ZR-97 4.06e-01 5.87e-02 0.00e+00 B8.43e-02
NB-95 1.31e+00 5.09e-01 0.00e+00 4.78e-01
MO-99 0.00e+00 7.73e+02 0.00e+00 1.65e+03
TC-99M 5.37e-02 1.05e-01 0.00e+00 1.53e+00
TC-101 6.22e-02 6.51e-02 0.00e+00 1:11e+00
. RU-103 4.25e+01 0.00e+00. 0.00e+00 1.07e+02

OWUUO OO OO OO0ODO0OO0ODO0OO0O OO0 COoOOOOOPRNODOUVMMO WKL

.18e+01
.41e+02
.37e+02
.00e+00
.24e-01
.00e+00
.00e+00
.01le+02

.50e+02.

.00e+00
-00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.34e-02
.44e-02
.00e+00

NNV OB POANOVWRMMUONUOUNMNODOONWORREOFFGOAONDUINE WER

.18e+01
.41e+02
.37e+02
.33e+03
.74e+01
.22e+02
.81le+03
.57e+01
.62e+03
.10e+02
.70e+03
.13e+02
.4%e+03
.69e+02.
.73e+02
.32e+02
.00e+00
.00e+00
.00e+00
.51e+02
.42e-01
.93e-02
.97e+03
.33e+04
.08e+03
.94e+03
.80e+03
.66e+03
.35e+01
.05e+03
.88e+03
.55e+03
.90e+03
.42e+02
.40e+02
.99%e+01
.07e-01
.10e+03

OO0 DD D000 ODOODDDODODOLOODDOODOOOOO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
- 00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

RPoOoRrRFRrRWWERERERUOUODODOLDADMDUNMNMMNOANDNDUIRP OWRONROLVWAOPRErEMAMPORWRS PR

.18e+01
.4le+02
.37e+02
.85e+03
.17e-01
.66e+02
.38e+00
.10e+02
.73e+02
.20e+02
.07e+02
.06e+03
.09%e+00
.60e+00
.32e+03
.40e-01
.94e+00"
.15e+01
.30e-01
.40e+03
.67e+00
.05e+00
.19e+03
.51e+05
.27e+01
.10e+01
.40e-02
.36e-01
.08e-04
.99e-03
.82e-02
.32e+00.
.47e-02
.64e-01
.91e+02
.74e+00
.26e-01
.63e+01

“’Ingestion 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 aduit 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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" . FOR THE POTABLE WATER PATHWAY
: (Ref. 3.15)
Release Type:. Liquid
Units: ( (mrem/hr) / (nCi/ml))
Age Group: CHILD
Pathway: Potable Water (PWtr)

Nuclide Bone

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
CcS-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

WP SO EREBAENWVOLUERPARNRPRPRERRPREPNNWUWBEBRPRPRPUOUOSBBNIRNDNOOWOW

Page 6 of 8

.75e+00
.80e+02
.13e+01
.63e+02
.74e+01
.68e+03
.79e+00
.83e+03..
.83e+00
.19e+02
.87e+02
.70e+02
.00e+03
.65e+01
.44e+02
.44e+01
.02e+02
.36e+04
.37e+03
.90e+04
.33e+01
.4le+01
.83e+03
.16e+01
.08e+00
-87e-01
.05e-02
.31e+00
.06e-01
.21e+02
.28e+00
.50e-03
.62e+00
.4%e+01
.05e-01

L

DOSE COMMITMENT FACTORS

iver

.00e+00
.00e+00
.12e+01
.80e+02
.38e+00
.52e+02
-17e+00
.91e+02
.47e+00
.45e+02
.60e+02
.43e+02
.01e+03

.55e+01 .
.26e+02.
.52e+01.

.83e+02

L23e+04

.76e+03
.82e+04
.84e+01
.28e-02
.23e+00
.51e-03
.66e-03
.05e-01
.71e-03
.15e+00
.20e+02
.7%e+01
.86e-01
.32e-03
.31e+00
.48e+01
.19e-02

Thyroid Kidney

OO0 COHPJIWWWWNWOUMPBPEREPOOO

.00e+00
.00e+00
.00e+00
.86e+02
.90e+01
.02e+02
.56e+00
.13e+02
.69e+00
.98e+02
.78e+02
.78e+04
.33e+05
.97e+03
.91e+04
.04e+03
.62e+04
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

ANO NP WNhNOLVUUMMOONMNURPREFPONONOAONERERPRONEREODONDD JOWWW

.30e+01
.19e+02
.94e+01
.00e+00
.79%9e+01
.79e+03
.28e+01
.31e+03
.46e+01
.40e+03
.41e+03
.13e+02
.65e+03
.31le+02"
.09e+02
.92e+01
.81e+02
.92e+03
.00e+03
.93e+03
.30e+01
.12e-02
.38e+00
.63e-03
.96e-03
.00e+00
.00e+00
.05e-01
.24e-02
.10e+01
.72e-01
.23e-03
.2le-01
.00e+00
.34e-02

OO0 O OO O0OOO0OOONMNUWNCUPFPFNNNOOOOOOOOODOOO0O0OODOOO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.48e+03
.98e+02
.13e+03
.40e+00
.56e-03
.52e+00
.83e-02
.15e-03
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
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.45e+03
.06e+04
.52e+03
.40e+02
.07e+03
.36e+03
.85e+02
.45e+03
.53e+01
.87e+03
.62e+03
.60e+02
.95e+01 .
.01e+02
.72e+02
.00e+01.
.40e+02
.20e+02
.32e+02
.1lde+02
.49e+00
.39e+03
.45e+03
.63e+00
.63e-02
.72e+03
.92e+03
.44e+03
.23e+03
.88e+03
.47e+03
.99e+00
.08e+03
.08e+03
.62e+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.Q0e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00
0.00e+00

PORPRWERPROAWRFRWONDWNMNAOARDNMNMNNRONRELEWORE WRERBPRREOUOE 0K

.36e+00
.49e+01
.69e+01
.84e+01
.87e+00
.99%e+02
.85e+00
.40e+02
.44e+00
.54e+02
.14e+02
.77e+02
.72e+02
.93e+01
.6le+02
.08e+01
.66e+01
.71e+03
.43e+03
.69e+03
.17e+01
.98e-01
.82e+02
.78e-01
.84e-01
.92e-02
.04e-03
.71e-01.
.19e-02
.45e+00
.13e-01
.77e-04
.02e-01
.63e+00
.54e-02



DOSE COMMITMENT FACTORS
-FOR THE POTABLE WATER PATHWAY
(Ref. 3.15)

Release Type: Ligquid
Units: ((mrem/hr)/ (nCi/ml))

Age Group:  -INFANT
Pathway: = Potable Water (PWtr)
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OOOOOOOOOOOOOOOOOOOOOOOOOO"OOOOOOOOOOOO

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
..00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
»00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00 "
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

P PRPRERNDWEBRFRFNMNMORRPRPONMAOAFRNMIYNRP WA RFRRFEBDBRFRREROUOOOWIOUVEODDWERER

.16e+01
.90e+02
.80e+02
.48e+03
.30e-01
.70e+02
.30e+00
.03e+01
.98e+02
.38e+02
.59e+02
.28e+02
.10e+00
.06e+01
.09e+03
.70e-01
.37e+01
.44e+01
.30e-01
.16e+03
.03e+01
-4le+00
.71le+03
.77e+05
.8le+01
.68e+01
.77e-02
.13e+00
.04e-03
.09e-03
.49e-02
.34e+00
.36e-02
.76e-01
.4%e+02
.92e+00
.06e+00
.86e+01

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli
------------------------- S SN
H-3 0.00e+00 1.16e+01 1.16e+01 1.16e+01 1.16e+01 1.16e+01
c-14 8.92e+02 1.90e+02 1.90e+02 1.90e+02 1.90e+02 1.90e+02
NA-24 3.80e+02 3.80e+02 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 0.00e+00 8.65e+02
CR-51 0.00e+00 0.00e+00 3.46e-01 7.56e-02 6.73e-01 1.55e+01
MN-54 0.00e+00 7.49e+02 0.00e+00 1.66e+02 0.00e+00 2.75e+02
MN-56 0.00e+00 3.08e+01 0.00e+00 2.64e+01 0.00e+00 2.80e+03
FE-55 5.23e+02 3.38e+02 0.00e+00 0.00e+00 1.65e+02 4.29%e+01
FE-59 1.16e+03 2.02e+03 0.00e+00 0.00e+00 5.98e+02 9.67e+02
C0O-58 0.00e+00 1.35e+02 0.00e+00 0.00e+00 0.00e+00 3.37e+02
CO-60 0.00e+00 4.06e+02 0.00e+00 0.00e+00 0.00e+00 9.67e+02
NI-63 2.39e+04 1.47e+03 0.00e+00'0.00e+00 0.00e+00 7.34e+01
NI-65 1.77e+02 2.00e+01 0.00e+00 0.00e+00 0.00e+00 1.52e+03.
Cu-64 0.00e+00 2.29e+01 0.00e+00 3.87e+01 0.00e+00 4.70e+02
ZN-65 6.92e+02 2.37e+03 0.00e+00 1.15e+03 0.00e+00 2.0le+03
ZN-69 3.51e+00 6.32310010.00e+00 2.63e+00 0.00e+00 5.15e+02
BR-83 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
BR-85  0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
RB-86 0.00e+00 6.40e+03 0.00e+00 0.00e+00 0.00e+00 1.64e+02
RE-88 0.00e+00 1.87e+01 0.00e+00 0.00e+00 0.00e+00 1.82e+01
RB-89 0.00e+00 1.08e+01 0.00e+00 0.00e+00 0.00e+00 3.66e+00
SR-89 9.44e+04 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.94e+03
SR-90 6.96e+05 0.00e+00 0.00e+00 0.00e+00 0.00e+00 8.69e+03
SR-91 1.88e+03 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.23e+03
SR-92 7.22e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 7.79%e+03
Y-90 3.27e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.51e+03
Y-91 4.25e+01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.05e+03
Y-91M 3.05e-02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.02e+02
Y-92 2.88e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.49%9e+03
Y-93 9.14e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 7.22e+03
ZR-95 7.75e+00 1.89e+00 0.00e+00 2.04e+00 0.00e+00 9.40e+02
" ZR-97 5.57e-01 9.56e-02 0.00e+00 9.63e-02 0.00e+00 6.09e+03
NB-95 1.58e+00 6.51e-01 0.00e+00 4.66e-01 0.00e+00 5.4%e+02
MO-99 0.00e+00 1.28e+03 0.00e+00 1.91e+03 0.00e+00 4.21e+02
TC-99M 7.22e-02 1.49e-01 0.00e+00 1.60e+00 7.79e-02 4.33e+01
TC-101 8.54e-02 1.08e-01 0.00e+00 1.28e+00 5.87e-02 1.83e+01
RU-103 5.57e+01 0 0.00e+00 1.16e+02 0.00e+00 6.77e+02
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DOSE COMMITMENT FACTORS

- FOR THE POTABLE WATER PATHWAY
. (Ref. 3.15)

Release Type: Liquid
Units: ({mrem/hr)/ (nCi/ml)) -
Age Group: INFANT
Pathway: Potable Water (PWtr)

Nuclide Bone - Liver Thyroid Kidney ILung © GI-Lli skin TB
RU-105 5.12e+00 0.00e+00 0.00e+00 3.76e+01 0.00e+00 2.04e+03 0.00e+00 1.72e+00
RU-106 9.07e+02 0.00e+00 0.00e+00 1.07e+03 0.00e+00 6.88e+03 0.00e+00 1.13e+02
AG-110M 3.75e+01 2.73e+01 0.00e+00 3.91e+01 0.00e+00 1.42e+03 0.00e+00 1.81e+01
TE-125M 8.77e+02 2.93e+02 2.95e+02 0.00e+00 0.00e+00 4.18e+02 0.00e+00 1.19e+02
TE-127 3.76e+01 1.26e+01 3.06e+01 9.18e+01 0.00e+00 7.90e+02 0.00e+00 8.09e+00
TE-127M 2.20e+03 7.30e+02 6.36e+02 5.42e+03 0.00e+00 8.88e+02 0.00e+00 2.66e+02
TE-129 1.07e+01 3.68e+00 8.95e+00 2.66e+01 0.00e+00 8.54e+02 0.00e+00 2.49e+00
TE-129M 3.76e+03 1.29%9e+03 1.44e+03 9.40e+03 0.00e+00 2.25e+03 0.00e+00 5.79e+02
TE-131 6.62e+00 2.45e+00 5.91e+00 1.69%e+01 0.00e+00 2.67e+02 0.00e+00 1.86e+00
TE-131M 5.72e+02 2.30e+02 4.66e+02 1.58e+03 0.00e+00 3.87e+03 0.00e+00 1.90e+02
TE-132 7.82e+02 3.87e+02 5.72e+02 2.42e+03 0.00e+00 1.43e+03 0.00e+00 3.62e+02
I-130 2.26e+02 4.97e+02 5.57e+04 5.45e+02 0.00e+00 1.06e+02 0.00e+00 1.99e+02
. 1-131 1.35e+03 1.59e+03 5.23e+05 1.86e+03 0.00e+00 5.68e+01 .0.00e+00 7.00e+02
I-132 6.24e+01 1.27e+02 5.94e+03 1.41e+02 0.00e+00 1.03e+02- 0.00e+00 4.51le+01
I-133 4.70e+02 6.85€+02 1.25e+05 8.05e+02 0.00e+00 1.16e+02 0.00e+00 2.0le+02
I-134 3.27e+01 6.70e+01 1.56e+03 7.49%9e+01 0.00e+00 6.92e+01 0.Q0e+00 2.38e+01 .
I-135 1.37e+02 2.72e}02 2.44e+04 3.04e+02 0.00e+00 9.86e+01 0-.00e+00 9.93e+01
Cs-134 1.42e+04 2.64e+04 0.00e+00 6.81le+03 2.79e+03 7.19e+01 0.00e+00 2.67e+03
Cs-136 1.73e+03 5.08e+03 0.00e+00 2.02e+03 4.14e+02 7.71e+01 0.00e+00 1.90e+03
C8-137 " 1.96e+04 2.30e+04 0.00e+00 6.17e+03 2.50e+03 7.19e+01 0.00e+00 1.63e+03
Ccs-138 1.81e+01 2.94e+01 0.00e+00 1.47e+01 2.29e+00 4.70e+01 0.00e+00 1.43e+01
BA-139 3.31le+01 2.20e-02 0.00e+00 1.32e-02 1.33e-02 2.10e+03 0.00e+00 9.59e-01
BA-140 6.43e+03 6.43e+00 0.00e+00 1.53e+00 3.95e+00 1.58e+03 0.00e+00 3.31e+02
Ba-141 1.60e+01 1.09e-02 0.00e+00 6.58e-03 6.66e-03 l.95e4b2 0.00e+00 5.04e-01
BA-142 6.92e+00 5.76e-03 0.00e+00 3.31e-03 3.48e-03 2.86e+01 0.00e+00 3.41le-01
La-140 7.94e-01 3.13e-01 0.00e+00 0.00e+00 0.00e+00 3.68e+03 0.00e+00 8.05e-02
LA-142 4°.14e-02 1.52e-02 0.00e+00 0.00e+00 0.00e+00 2.58e+03 0.00e+00 3.64e-03
CE-141" 2.96e+00 1.81e+00 0.00e+00 5.57e-01 0.00e+00 9.33e+02 0.00e+00 2.13e-01
CE-143 5.57e~01 3.69e+02 0.00e+00 1.08e-01 0.00e+00 2.16e+03 0.00e+00 4.21e-02
CE-144 1.12e+02 4.59e+01 0.00e+00 1.85e+01 0.00e+00 6.43e+03 0.00e+00 6.28e+00
PR~-143 3.06e+00 1.14e+00 0.00e+00 4.25e-01 0.00e+00 1.61e+03 0.00e+00 1.52e-01
PR-144 1.03e-02 3.99e-03 0.00e+00 1.44e-03 0.00e+00 1.85e+02 0.00e+00 5.19e-04
ND-147 2.08e+00 2.14e+00 0.00e+00 8.24e-01 0.00e+00 1.35e+03 0.00e+00 1.31e-01
w-187 3.40e+01 2.36e+01 0.00e+00 0.00e+00 0.00e+00 1.39e+03 0.00e+00 8.16e+00
NP-239° 4.18e-01 3.74e-02 0.00e+00 7.45e-02 0.00e+00 1.08e+03 0.00e+00 2.11e-02
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Attachment B

.26e-01
.26e+03
.07e+02
.00e+00
.69e+00
.00e+00
.00e+00
.54e+02
.82e+02
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.23e-02
.72e-03

(Ref. 3.15)
Release Type:  Liguid
Units: ((mrem/hr)/(uCi/ml)) -
Age Group: ADULT
Pathway: Fresh Water Fish - Sport (FFSP)

Nuclide Bone Liver Thyreid Kidney -
H-3 0.00e+00 2.26e-01 2.26e-01 2.26e-01
c-14 3.13e+04 6.26e+03 6.26e+03 6.26e+03
NA-24 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
CR-51 0.00e+00 0.00e+00 7.61e-01 2.81le-01
MN-54 0.00e+00 4.38e+03 0.00e+00 1.30e+03
MN-56 0.00e+00 1.10e+02 0.00e+00 1.40e+02
FE-55 6.58e+02 4.55e+02 0.00e+00 0.00e+00
FE-59 1.04e+03 2.44e+03 0.00e+00 0.00e+00
CO-58 0.00e+00 8.92e+01 0.00e+00 0.00e+00
CO-60 0.00e+00 2.56e+02 0.00e+00 0.00e+00
NI-63 3.11e+04 2.16e+03 0.00e+00 0.00e+00
NI-65 1.26e+02 1.64e+01 0.00e+00 0.00e+00
CU-64 0.00e+00 9.97e+00 0.00e+00 2.51e+01-
ZN-65 2.32e+04 7.37e+04 0.00e+00 4.93e+04
ZN-69 4.93e+01 9.43e+01 0.00e+00 6.13e+01
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 1.01e+05 0.00e+00 0.00e+00
RB-88 0.00e+00 2.90e+02 0.00e+00 0.00e+00
RB-89 0.00e+00 1.92e+02 0.00e+00 0.00e+00
SR-89 2.21e+04 0.00e+00.0.00e+00 0.00e+00
SR-90 .5.44e+05 0.00e+00 0.00e+00 0.00e+00
SR-21 4.07e+02 0.00e+00 0.00e+00 0.00e+00
SR-92 1.54e+02 0.00e+00 0.00e+00 0.00e+00
Y-90 5.76e-01 0.00e+00 0.00e+00 0.00e+00
Y-91 8.44e+00 0.00e+00 0.00e+00 0.00e+00
Y-91M 5.44e-03 0.00e+00 0.00e+00 0.00e+00
Y-92 5.06e-02 0.00e+00 0.00e+00 0.00e+00
¥-93 1.60e-01 0.00e+00 0.00e+00 0.00e+00
ZR-95 2.40e-01 7.70e-02 0.00e+00 1.21e-01
ZR-97 1.33e-02 2.68e-03 0.00e+00 4.04e-03
NB-95 4.47e+02 2.48e+02 0.00e+00 2.46e+02
MO-99 0.00e+00 1.03e+02 0.00e+00 2.34e+02
TC-99M 8.87e-03 2.51e-02 0.00e+00 3.8le-01
TC-101 9.12e-03 1.31e-02 0.00e+00 2.37e-01
RU-103 4.43e+00 0.00e+00 0.00e+00 1.69e+01

OO P OO0 OO0 O0DO0D0000O00DODOLOO0ODOODOOoODODOoOODONNNODOR OGN

.00e+00

- ODCM-QA-005
Revision 3 .
. Page 20 of 49
GI-Lli Skin TB
2.26e-01 0.00e+00 2
6.26e+03 0.00e+00 6
4.07e+02 0.00e+00 4
1.56e+05 0.00e+00 5
3.20e+02 0.00e+00 1
1.34e+04 0.00e+00 8
3.51e+03 0.00e+00 1
2.61e+02 0.00e+00 1
8.14e+03 0.00e+00 9
1.81e+03 0.00e+00 2
4.81e+03 0.00e+00 5
4.50e+02 0.00e+00 1
4.17e+02 0.00e+00 7
8.50e+02 0.00e+00 4
4.64e+04 0.00e+00 3
1.42e+01 0.00e+00 6
5.82e+01 0.00e+00 4
4.11e-04 0.00e+00 5
0.00e+00 0.00e+00 2
1.99e+04 0.00e+00 4
4.00e-09 0.00e+00 1
1.12e-11 0.00e+00 1
3.55e+03 0.00e+00 6
1.57e+04 0.00e+00 1
1.94e+03 0.00e+00 1
3.06e+03 0.00e+00 6
6.10e+03 0.00e+00 1
4.64e+03 0.00e+00 2
1.60e-02 0.00e+00 2
8.86e+02 0.00e+00 1
5.0%e+03 0.00e+00 4
2.44e+02 0.00e+00 5
8.30e+02 0.00e+00 1
1.51e+06 0.00e+00 1
2.3%e+02 0.00e+00 1
1.48e+01 0.00e+00 3
3.95e-14 0.00e+00 1
5 0 1

.17e+02

.00e+00

.26e-01
.26e+03
.07e+02
.36e+04
.27e+00
.35e+02
.95e+01
.06e+02
.36e+02
.00e+02
.65e+02
.04e+03
.49e+00
.68e+00
.33e+04
.56e+00
.04e+01
.24e+01
.15e+00
.Tle+04
.54e+02
.35e+02
.35e+02
.34e+05
.64e+01
.68e+00
.54e-02
.26e-01
.11le-04
.48e-03
.43e-~-03
.21e-02
.22e-03
.34e+02
.96e+01
.19e-01
.29e+-01 -
.91e+00

“’lngestion -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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(Ref. 3.15)
Release Type: Liguid »
Dose Factor: ({(mrem/hr) /(pCi/ml))
Age Group: ADULT
Pathway: Fresh Water Fish - Sport (FFSP)

"Nuclide Bone Liver Thyroid Kidney Lung GI-L1li Skin TB
RU-105 3.69e-01 0.00e+00 0.00e+00 4.76e+00 0.00e+00 2.26e+02 0.00e+00 1.46e-01
RU-106 6.58e+01 0.00e+00 0.00e+00 1.27e+02 0.00e+00 4.26e+03 0.00e+00 8.33e+00
AG-110M 8.81le-01 8.15e-01 0.00e+00 1.60e+00 0.00e+00 3.33e+02 0.00e+00 4.84e-01
TE-125M 2.57e+03 9.30e+02 7.72e+02 1.04e+04 0.00e+00 1.02e+04 0.00e+00 3.44e+02
TE-127 1.05e+02 3.78e+01 7.80e+01 4.29e+02 0.00e+00 8.31e+03 0.00e+00 2.28e+01
TE-127M 6.48e+03 2.32e+03 1.66e+03 2.63e+04 0.00e+00 2.17e+04 0.00e+00 7.90e+02
TE-129 3.01e+01 1.13e+01 2.31e+01 1.26e+02 0.00e+00 2.27e+01 0.00e+00 7.33e+00
TE-129M 1.10e+04 4.11e+03 3.78e+03 4.60e+04 0.00e+00 5.55e+01 0.00e+00 1.74e+03
TE-131 1.89e+01 7.88e+00 1.55e+01 8.26e+01l 0.00e+00 2.67e+00 0.00e+00 5.96e+00
TE-131M 1.66e+03 8.10e+02 1.28e+03 8.21e+03 0.00e+00 8.04e+04 0.00e+00 6.75e+02
TE-132 2.41e+03 1.56e+03 1.72e+03 1.50e+04 0.00e+00 7.38e+04 0.00e+00 1.47e+03
I-130 2.71e+01 8.0le+01 6.79%e+03 1.25e+02 0.00e+00 6.8%e+01 0.00e+00 3.16e+01
I-131 1.49e4+02 2.14e+02 7.00e+04 3.66e+02 0.00e+00 5.64e+01_0.00e400 1.22e+02
I-132 7.29e+00 1.95e+01 6.82e+02 3.1le+01 0.00e+00 3.66e+00.0.00e+00 6.82e+00
I-133 5.10e+01 8.87e+01 1.30e+04 1.55e+02 0.00e+00 7.97e+01 0.00e+00 2.70e+01
I-134  3.8le+00 1.03e+01 1.79e+02 1.64e+01 0.00e+00 9.0le-03 0.00e+00 3.70e+00
I-135 1.5%e+01 4.17e+01=2.75e+03 6.68e+01 0.00e+00 4.70e+01 0:002+00 1.54e+01
CS-134 2.98e+05 7.0%9e+05 0.00e+00 2.29e+05 7.61e+04 1.24e+04 0.00e+00 5.79e+05
Cs-136 3.12e+04 1.23e+05 0.00e+00 6.85e+04 9.38e+03 1.40e+04 0.00e+00 8.86e+04
Cs-137 3.82e+05 5.22e+05 0.00e+00 1.77e+05 5.89e+04 1.0l1e+04 0.00e+00 3.42e+05
Cs5-138 2.64e+02 5.22e+02 0.00e+00 3.84e+02 3.79e+01 2.23e-03 0.00e+00 2.59e+02
BA-139 9.29e-01 6.62e-04 0.00e+00 6.19e-04 3.75e-04 1.65e+00 0.00e+00 2.72e-02
BA-140 . 1.94e+02 2.44e-01 0.00e+00 8.31e+00 1.40e-01 4.00e+02 0.00e+00 1.27e+01
BA-141 4.51e-01 3.41e-04 0.00e+00 3.17e-04 1.93e-04 2.13e-10 0.00e+00 1.52e-02
BA-142 2.04e-01 2.10e-04 0.00e+00 1.77e-04 1.19e-04 2.87e-19 0.00e+00 1.28e-02
LA-140 1.50e-01 7.54e~02 0.00e+00 0.00e+00 0.00e+00 5.54e+03 0.00e+00 1.99e-02
LA-142 7.66e-03 3.48e-03 0.00e+00 0.00e+00 0.00e+00 2.54e+01 0.00e+00 8.68e-04
CE-141 2.24e-02 1.52e-02 0.00e+00 7.04e-03 0.00e+00 5.79e+01 0.00e+00 1.72e-03
CE-143 3.95e-03 2.92e+00 0.00e+00 1.29e-03 0.00e+00 1.09e+02 0.00e+00 3.23e-04
CE-144 1.17e+00 4.88e-01 0.00e+00 2.90e-01 0.00e+00 3.95e+02 0.00e+00 6.27e-02
PR-143 5.51e-01 2.21e-01 0.00e+00 1.27e-01 0.00e+00 2.41e+03 0.00e+00 2.73e-02
PR-144 1.80e-03 7.48e-04 0.00e+00 4.22e-04 0.00e+00 2.59e-10 0.00e+00 9.16e-05
ND-147 3.76e-01 4.35e-01 0.00e+00 2.54e-01 0.00e+00 2.09e+03 0.00e+00 2.60e-02
W-187 2.96e+02 2.47e+02 0.00e+00 0.00e+00 0.00e+00 8.10e+04 0.00e+00 8.65e+01
NP-239 2.85e-02 2.80e-03 0.00e+00 8.74e-03 0.00e+00 5.75e+02 0.00e+00 1.54e-03
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Release Type: Liquid
Units: ( {mrem/hr) / (pCi/ml))
Age Group:  TEEN
Pathway:  Fresh Water Fish - Sport (FFSP)

Nuclide Bone Liver Thyroid Kidney Lung GI-L1li 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
Cc-14 3.41e+04 6.81e+03 6.81le+03 6.81le+03 6.8le+03 6.81e+03 0.00e+00 6.81le+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 9.36e+04 0.00e+00 0.00e+00 0.00e+00 1.27e+05 0.00e+00 5.86e+04
CR-51 0.00e+00 0.00e+00 7.30e-01 2.88e-01 1.88e+00 2.21le+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 1.14e+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
C0-60 0.00e+00 2.56e+02 0.00e+00 0.00e+00 0.00e+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 1.09e+03
NI-65 1.37e+02 1.75e+01 0.00e+00 0.00e+00 0.00e+00 9.47e+02n0.00e400 7.95e+00
CU-64 0.00e+00 1.05e+01 0.00e+00 2.65e+01 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+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 O:OOe%OO 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 1.09e+05 0.00e+00 0.00e+00 0.00e+00 1.6le+04 0.00e+00 5.11le+04
RB-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 6.89e+02
SR-90 4.54e+05 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.27e+04 0.00e+00 1.12e+05
SR-91 4.42e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.00e+03 0.00e+00 1.76e+01
SR-92 1.67e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.25e+03 0.00e+00 7.11le+00
Y-90 6.25e-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
¥-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 1.81e+02 0.00e+00 5.38e-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-95 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+01
TC-99M 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 2.39e-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

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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DOSE COMMITMENT FACTORS
FOR THE FISH PATHWAY
(Ref. 3.15)
Release Type: Liquid
Units: ((mrem/hr)/(nuCi/ml))
Age Group: ~TEEN
Pathway: Fresh Water Fish - Sport (FFSP)
Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB
RU-105 = 3.98e-01 0.00e+00 0.00e+00 5.02e+00 0.00e+00 3.21e+02 0.00e+00 1.54e-01
RU-106 7.15e+01 0.00e+00 0.00e+00 1.38e+02 0.00e+00 3.43e+03 .0.00e+00 9.01e+00
AG-110M 8.60e-01 8.14e-01 0.00e+00 1.55e+00 0.00e+00 2.29e+02 0.00e+00 4.95e-01
TE-125M 2.79e+03 1.0le+03 7.8le+02 0.00e+00 0.00e+00 8.24e+03 0.00e+00 3.74e+02
TE-127 1.15e+02 4.09e+01 7.95e+01 4.67e+02 0.00e+00 8.90e+03 0.00e+00 2.48e+01
TE-127M 7.06e+03 2.50e+03 1.68e+03 2.86e+04 0.00e+00 1.76e+04 0.00e+00 8.39e+02
TE-129 3.27e+01 1.22e+01 2.33e+01 1.37e+02 0.00e+00 1.79e+02 0.00e+00 7.95e+00
TE-129M 1.19e+04.4.41e+03 3.84e+03 4.98e+04 0.00e+00 4.47e+04 0.00e+00 1.88e+03
TE-131 2.04e+01 8.39e+00 1.57e+01 8.90e+01 0.00e+00 1.67e+00 0.00e+00 6.36e+00
TE-131M 1.78e+03 8.54e+02 1.28e+03 8.90e+03 0.00e+00 6.85e+04 0.00e+00 7.12e+02
TE-132 2.55e+03 1.61e+03 1.70e+03 1.55e+04 0.00e+00 5.11e+04 0.00e+00 1.52e+03
I-130 2.82e+01 8.15e+01 6.65e+03 1.26e+02 0.00e+00 6.27e+01 0.00e+00 3.26e+01
. I-131 1.60e+02 2.24e+02 6.54e+04 3.86e+02 0.00e+00 4.43e+01 0.00e+00 1.20e+02
1-132 7.63e+00 2.00e+01 6.73e+02 3.15e+01 0.00e+00 8.70e+00. 0.00e+00 7.17e+00
: I-133 5.50e+01 9.33e+01 1.30e+04 1.64e+02 0.00e+00 7.06e+01 D.00e+00 2.85e+01
I-134 3.99e+00 1.06e+01 1.76e+02 1.67e+01 0.00e+00 1.40e-01 0.00e+00 3.80e+00
.I-135 1.67e+01 4.30e+01 2.76e+03 6.79e+01 0.00e+00 4.76e+01 0.00e+00 1.59e+01
CsS-134 3.05e+05 7.19e+05 0.00e+00 2.28e+05 8.72e+04 8.94e+03 0.00e+00 3.33e+05
CS-136 3.13e+04 1.23e+05 0.00e+00 6.71e+04 1.06e+04 9.92e+03 0.00e+00 8.28e+04
CS-137° 4.09e+05 5.44e+05 0.00e+00 1.85e+05 7.19e+04 7.73e+03 0.00e+00 1.89%e+05
CS-138 2.83e+02 5.44e+02 0.00e+00 4.01e+02 4.67e+01 2.47e-01 0.00e+00 2.72e+02
BA-139 1.01e+00 7.14e-04 0.00e+00 6.73e-04 4.92e-04 9.05e+00 0.00e+00 2.95e-02
BA-140 2.07e+02 2.54e-01 0.00e+00 8.61le-02 1.71e-01 3.20e+02 0.00e+00 1.34e+01
BA-141 4.90e-01 3.66e-04 0.00e+00 3.39e-04 2.50e-04 1.04e-06 0.00e+00 1.63e-02
BA-142 2.18e-01 2.18e-04 0.00e+00 1.85e-04 1.45e-04 6.70e-13 0.00e+00 1.34e-02
LA-140 1.59e-01 7.80e-02 0.00e+00 0.00e+00 0.00e+00 4.48e+03 0.00e+00 2.07e-02
LA-142 8.16e-03 3.63e-03 0.00e+00 0.00e+00 0.00e+00 1.10e+02 0.00e+00 9.03e-04
CE-141 2.43e-02 1.62e-02 0.00e+00 7.62e-03 0.00e+00 4.63e+01 0.00e+00 1.86e-03
CE-143 4.29e-03 3.12e+00 0.00e+00 1.40e-03 0.00e+00 9.38e+01 0.00e+00 3.48e-04
CE-144 1.27e+00 5.25e-01 0.00e+00 3.14e-01 0.00e+00 3.19e+02 0.00e+00 6.82e-02
PR-143 5.97e-01 2.38e-01 0.00e+00 1.39e-01 0.00e+00 1.97e+03 0.00e+00 2.97e-02
PR-144 1.96e-03 8.03e-04 0.00e+00 4.61e-04 0.00e+00 2.16e-06 0.00e+00 9.94e-05
ND-147 4.28e-01 4.65e-01 0.00e+00 2.73e-01 0.00e+00 1.68e+03 0.00e+00 2.79%e-02
w-187 3.20e+02 2.60e+02 0.00e+00 0.00e+00 0.00e+00 7.05e+04 0.00e+00 9.13e+01
NP-239 '3 3.03e-03 0.00e+00 9.50e-03 0.00e+00 4.87e+02 0.00e+00 1.68e-03

.21le-02
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DOSE COMMITMENT FACTORS
‘FOR THE FISH PATHWAY
(Ref. 3.15)
Release Type: Liquid
Units: ((mrem/hr) /(uCi/ml))
Age Group: CHILD _
Pathway: Fresh Water Fish - Sport (FFSP)
Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB
H-3 0.00e+00 1.44e-01 1.44e-01 1.44e-01 1.44e-01 1.44e-01 0.00e+00 1.44e-01
Cc-14 4.38e+04 8.76e+03 8.76e+03 8.76e+03 8.76e+03 8.76e+03 0.00e+00 8.76e+03
NA-24 4.56e+02 4.56e+02 4.56e+02 4.56e+02 4.56e+02 4.56e+02 0.00e+00 4.56e+02
P-32 3.02e+05 9.11e+04 0.00e+00 0.00e+00 0.00e+00 5.38e+04 0.00e+00 7.50e+04
CR-51 0.00e+00 0.00e+00 7.77e-01 2.12e-01 1.42e+00 7.43e+01 0.00e+00 1.40e+00
MN-54 0.00e+00 3.37e+03 0.00e+00 9.44e+02 0.00e+00 2.83e+03 0.00e+00 8.97e+02
MN-56 0.00e+00 1.05e+02 0.00e+00 1.27e+02 0.00e+00 1.52e+04 0.00e+00 2.37e+01 .
FE-55 9.05e+02 4.80e+02 0.00e+00 0.00e+00 2.71e+02 8.89e+01 0.00e+00 1.49e+02
FE-59 1.30e+03 2.10e+03 0.00e+00 0.00e+00 6.09e+02 2.19e+03 0.00e+00 1.05e+03
CO-58 0.00e+00 7.08e+01 0.00e+00 0.00e+00 0.00e+00 4.13e+02 0.00e+00 2.17e+02
CO-60 0.00e+00 2.08e+02 0.00e+00 0.00e+00 0.00e+00 1.15e+03 0.00e+00 6.14e+02
NI-63 4.23e+04 2.27e+03 0.00e+00 0.00e+00 0.00e+00 1.53e+02 0.00e+00 1.44e+03
NI-65 1.75e+02 1.64e+01 0.00e+00 0.00e+00 0.00e+00 2.01le+03 0.00e+00 9.60e+00
CU-64 0.00e+00 9.64e+00 0.00e+00 2.33e+01 0.00e+00 4.52e+02.0.00e+00 5.82e+00
ZN-65 2.16e+04 5.74e+04 0.00e+00 3.62e+04 0.00e+00 1.01le+04 0.00e+00 3.57e+04
ZN-69 6.89e+01 9.96e+01 0.00e+00 6.04e+01 0.00e+00 6.28e+03 0:00e+00 9.20e+00
BR-83 0.00e+00 0.00e+00: 0.00e+00 0.00e+00 0.00e+00 0.00e+00. 0-.00e+00 5.65e+01
BR-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 6.54e+01
BR-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.01le+00
RB-86 0.00e+00 1.05e+05 0.00e+00 0.00e+00 0.00e+00 6.78e+03 0.00e+00 6.48e+04
RB-88 0.00e+00 2.99e+02 0.00e+00 0.00e+00 0.00e+00 1.47e+01 0.00e+00 2.08e+02
RB-89 0.00e+00 1.84e+02 0.00e+00 0.00e+00 0.00e+00 1.60e+00 0.00e+00 1.64e+02
SR-89 3.11e+04 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.21e+03 0.00e+00 8.90e+02
SR-90 4.01le+05 0.00e+00 0.00e+00 0.00e+00 0.00e+00 5.40e+03 0.00e+00 1.02e+05
SR-91 5.66e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.25e+03 0.00e+00 2.14e+01
SR-92 2.13e+02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.04e+03 0.00e+00 8.54e+00
Y-90 8.08e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.30e+03 0.00e+D00 2.16e-=02
Y-91 1.18e+01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.58e+03 0.00e+00 3.17e-01
Y-91M 7.51e-03 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.47e+01 0.00e+00 2.73e-04
Y-92 7.08e-02 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.05e+03 0.00e+00 2.03e-03
Y-93 2.24e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.34e+03 0.00e+00 6.16e-03
ZR-95 3.01e~01 6.62e-02 0.00e+00 9.47e-02 0.00e+00 6.90e+01 0.00e+00 5.89e-02
ZR-97 1.81e-02 2.62e-03 0.00e+00 3.76e-03 0.00e+00 3.97e+02 0.00e+00 1.55e-03
NB-95 5.31e+02 2.07e+02 0.00e+00 1.94e+02 0.00e+00 3.82e+05 0.00e+00 1.48e+02
MO-99 0.00e+00 1.05e+02 0.008+00 2.23e+02 0.00e+00 8.65e+01 0.00e+00 2.59e+01
TC-99M 1.0%e-02 2.14e-02 0.00e+00 3.10e-01 1.08e-02 1.22e+01 0.00e+00 3.54e-01
TC-101 1.26e-02 1.32e-02 0.00e+00 2.25e-01 6.99e-03 4.20e-02 0.00e+00 1.68e-01
RU-103 5.75e+00 0.00e+00 0.00e+00 1.45e+01 0.00e+00 1.49e+02 0.00e+00 2.21e+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 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/hr) / (nCi/ml))
Age Group: CHILD
Pathway:

Thyroid Kidney

Fresh Water Fish - Sport (FFSP)

AﬂacmnentB

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
Cs8-134
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
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.48e+02
.09e+03
.22e+01
.53e+04
.6le+01
.27e+03
.18e+03
.45e+01
.03e+02
.44e+00
.99e+01 .
.94e+00
.06e+01
.68e+05
.70e+04
.14e+05
.5%9e+02
.30e+00
.61le+02
.29e-01
.75e-01
~9%e-01
.03e-02
.12e-02
.50e-03
.64e+00
.73e-01
.54e-03
.49e-01
.05e+02
.13e-02

DR DIV WOOPRPR WNOAOBRARRFRPAWOORNORE I REENB_MOONOO

.00e+00
.00e+00
.5%e-01
.72e+02
.00e+01
.45e+03
.18e+01
.2Be+03
.96e+00
.83e+02
.41le+03
.96e+01
.04e+02
.73e+01
.64e+01
.18e3x00
.72e+01
.04e+05
.02e+05
.92e+05
.99%e+02
.95e-04
.2%e-01
.52e-04
.98e-04
.94e-02
.28e-03
.56e-02
.98e+00
.13e-01
.32e-01
.85e-04
.44e-01
.40e+02
.97e-03

COO0OO0O0DO0OO0ODOO0OO0OO0OO0DO0OOODO0OQOCOOWNRPROANINPENBRWNRERREOOO

.00e+00
.00e+00
.00e+00
.01e+03
.03e+02
.17e+03
.0le+01
.94e+03
.00e+01
.6le+03
.05e+03
.67e+03
.75e+04
.05e+02
.60e+04
.1le+02
.29%e+03
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

OCONPRPVMPNOCORPRWIAWPRPURROVERFENDWERERLRINDRFENDORRD

.46e+00
.24e+02
.23e+00
.00e+00
.22e+02
.59%e+04
.23e+02
.50e+04
.90e+01
.58e+03
.31e+04
.04e+02
.35e+02
.65e+01"
.44e+02.
.40e+01
.70e+01
.87e+05
.41e+04
.60e+05
.51e+02
.07e-04
.46e-02
.05e-04
.60e-04
.00e+00
.00e+00
.83e-03
.25e-03
.84e-01
.26e-01
.15e-04
.44e-01
.00e+00
.57e-03

.00e+00
.00e+00
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.37e+04
.19e+02

.00e+00
.00e+00
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GI-L1li Skin TB
.00e+00 3.31e+02 0.00e+00 1
.00e+00 1.43e+03 0.00e+00 1
.00e+00 7.83e+01 0.00e+00 5
.00e+00 3.46e+03 0.00e+00 4
.00e+00 5.79e+03 0.00e+00 3
.00e+00 7.36e+03 0.00e+00 1
.00e+00 2.62e+03 0.00e+00 1
.00e+00 1.87e+04 0.00e+00 2
.00e+00 1.37e+02 0.00e+00 7
.00e+00 3.18e+04 0.00e+00 8
.00e+00 1.42e+04 0.00e+00 1
.00e+00 3.26e+01 0.00e+00 3
.00e+00 l.82e+01f0.00e+00 1
-00e+00 2.04e+01 0.00e+00 7
.00e+00 3.48e+01 0:00e+00 3
.00e+00 6.09e+00 0.00e+00 4
.00e+00 2.83e+01 0.00e+00 1
.72e+04 3.26e+03 0.00e+00 1
.07e+03 3.57e+03 0.00e+00 6
.77e+0413.08e+03 0.00e+00 7
.78e+01 2.30e+02 0.00e+00 3
.0%e-04 7.52e+01 0.00e+00 3
.37e-01 1.32e+02 0.00e+00 1
.07e-03 3.59e-01 0.00e+00 2
.16e-04 3.59e-03 0.00e+00 1
.00e+00 1.94e+03 0.00e+00 2
.00e+00 6.51e+02 0.00e+00 1
.00e+00 1.94e+01 0.00e+00 2
.00e+00 4.37e+01 0.00e+00 4
.00e+00 1.34e+02 0.00e+00 8
.00e+00 8.34e+02 0.00e+00 3
.00e+00 1.69e+00 0.00e+00 1
.00e+00 7.04e+02 0.00e+00 3
3 0 1
2 0 2

.84e-01
.15e+01
.26e-01
.78e+02
.18e+01
.08e+03
.00e+01
.38e+03
.77e+00
.34e+02
.70e+03
.5%e+01
.16e+02
.98e+00
.27e+01
.22e+00
.76e+01
.27e+05
.58e+04
.27e+04
.16e+02
.78e-02
.53e+01
.05e-02
.54e-02
.34e-~-02
.03e-03
.31e-03 .
.32Ef04
.73e-02 .
.83e-02
.28e-04
.44e-02
.08e+02
.08e-03
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.00e+00

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00.
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
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DOSE COMMITMENT FACTORS '
" FOR THE FISH PATHWAY
(Ref. 3.15)
Release Type: Licuid
' Units: ((mrem/hr) / (pCi/ml})
Age Group: INFANT
Pathway: Fresh Water Fish - Sport (FFSP)
Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB
H-3 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
Cc-14 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
NA-24 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
P-32 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
CR-51 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
MN-54 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
MN-56 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 O
FE-59 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
CO-58 0.00e+00 0.00e+00 0.00e+00 0.00e+00.  0.00e+00 0.00e+00 0.00e+00 O
C0O-60 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
NI-63 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
NI-65 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00.0.00e+00 O
CU-64 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
ZN-65 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.Q0e+00 O
ZN-69 0.00e+00 0.00e%00. 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
BR-83 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0
BR-84 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
BR-85 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
RB-86 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00.0.00e+00 O
RB-88 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
RB-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
- SR-89 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
SR-90 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
SR-91 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
. 8R-92 6-.00e+00 0.00e+00 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 0.00e+00 0.00e+00 O
" Y-91 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
Y-91M- 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
Y-92 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0O
Y-93 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
- ZR-95 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
ZR-97 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
NB-95 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
MO-99 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0O
TC-99M 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 O
TC-101 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0
RU-103 0.00e+00 0.00e+00 0.00e+00 0 0.00e+00 0.00e+00 0.00e+00 O
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GI-L1li Skin TB
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 0
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 0
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 .0..00e+00 0O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 0
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 0O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+0Q0 O
0.00e+00 0.00e+00 O
0.00e+00 0.00e+00 O
0 0 0
0 0 0

.00e+00

.00e+00

.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00
.00e+00

(Ref. 3.15)
Release Type: Liquid
Units: ( (mrem/hr) / (pCi/ml))
Age Group: INFANT
Pathway: Fresh Water Fish - Sport (FFSP)
‘Nuclide Bone Liver Thyroid Kidney  Lung
_____________________________________________________________________________ A
- 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-129M '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 0.00e+00 0.00e+00 0.00e+00 0.00e+00
I-131 0.00e+00 0.00e+00 0.00e+00 0.00e+00 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
CcSs-134 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ccs-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
CsS-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 0.00e+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
0 0 0 0 0
0 0 0 0 0
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DOSE COMMITMENT FACTORS
FOR THE SHORELINE PATHWAY
(Ref. 3.15)
Release Type: Liquid ‘
Dose Factor: ((mrem/hr)/(uCi/ml))
Age Group: ADULT
Pathway: Shoreline Sediment .(SHDp)

Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB

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 4.27e-01 4.27e-01 4.27e-01 4.27e-01 4.27e-01 4.27e-01 4.96e-01 4.27e~01
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 1.67e-01 1.67e-01 1.67e-01 1.67e-01 1.67e-01 1.67e-01 1.97e-01 1.67e-01
MN-54 4.96e+01 4.96e+01 4.96e+01 4.96e+01 4.96e+01 4.96e+01 5.81le+01 4.96e+01
MN-56 3.23e-02 3.23e-02 3.23e-02 3.23e-02 3.23e-02 3.23e-02 3.81le-02 3.23e-02
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. 9.73e+00 9.73e+00 9.73e+00 9.73e+00 9.73e+00 9.73e+00 1.15e+01 9.73e+00
CcO-58 1.35e+01 1.35e+01 1.35e+01 1.35e+01 1.35e+01 1.35e+01 1.59e+01 1.35e+01
CO-60 7.67e+02 7.67e+02 7.67e+02 7.67e+02 7.67e+02 7.67e+02 9.07e+02 7.67e+02
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 1.06e-02 1.06e-02 1.06e-02 1.06e-02 1.06e-02 1.06e-02_1.23e¥02 1.06e-02
CU-64 2.17e-02 2.17e-02 2.17e-02 2.17e-02 2.17e=02 2.17e-02. 2.46e-02 2.17e-02
ZN-65 2.67e+01 2.67e+01 2.67e+01 2.67e+01 2.67e+01 2.67e+01 3.07e+01 2.67e+01
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
BR-83 1.75e-04 1.75e-04 1.75e-04 1.75e-04 1.75e-04 1.75e-04 2-.53e-04 1.75e-04
BR-84 7.27e-03 7.27e-03 7.27e-03 7.27e-03 7.27e-03 7.27e-03 8.47e-03 7.27e-03
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 3.21e-01 3.21e-01 3.21e-01 3.21le-01 3.21e-01 3.21le-01 3.67e-01 3.21e-01
'RB-88 1.19e-03 1.19e-03 1.1%e-03 1.1%9e-03 1.19e-03 1.19e-03 1.35e-03 1.19e-03
RB-89 4.40e-03 4.40e-03 4.40e-03 4.40e-03 4.40e-03 4.40e-03 5.28e-03 4.40e-03
SR-89 7.73e-04 7.73e-04 7.73e-04 7.73e-04 7.73e-04 7.73e-04 9.00e-04 7.73e-04
" SR-90 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-91 7.67e-02 7.67e-02 7.67e-02 7.67e-02 7.67e-02 7.67e-02 9.00e-02 7.67e-02
SR-92 2.78e-02 2.78e-02 2.78e-02 2.78e-02 2.78e-02 2.78e-02 3.09e-02 2.78e-02
Y-90 1.61le-04 1.61le-04 1.61e-04 1.61e-04 1.61le-04 1.61le-04 1.90e-04 1.61e-04
Y-91 3.84e-02 3.84e-02 3.84e-02 3.84e-02 3.84e-02 3.84e-02 4.32e-02 3.84e-02
Y-91M 3.59e-03 3.59e-03 3.59e-03 3.59e-03 3.59e-03 3.59e-03 4.15e-03 3.59e-03
Y-92 6.45e-03 6.45e-03 6.45e-03 6.45e-03 6.45e-03 6.45e-03 7.67e-03 6.45e-03
Y-93 6.56e-03 6.56e-03 6.56e-03 6.56e-03 6.56e-03 6.56e-03 9.00e-03 6.56e-03
ZR-95 8.73e+00 8.73e+00 8.73e+00 8.73e+00 8.73e+00 8.73e+00 1.01le+01 8.73e+00
ZR-97 . 1.06e-01 1.06e-01 1.06e-01 1.06e-01 1.06e-01 1.06e-01 1.23e-01 1.06e-01
NB-95 4.89e+00 4.89e+00 4.89e+00 4.89%e+00 4.89e+00 4.89e+00 5.75e+00 4.89e+00
MO-99 1.43e-01 1.43e-01 1.43e-01 1.43e-01 1.43e-01 1.43e-01 1.65e-01 1.43e-01
TC-99M 6.59e-03 6.59e-03 6.59e-03 6.59e-03 6.59e-03 6.59e-03 7.53e-03 6.59e-03
TC-101 7.27e-04 7.27e-04 7.27e-04 7.27e-04 7.;7e—04 7.27e-04 8.07e-04 7.27e-04
RU-103 3.87e+00 3.87e+00 3.87e+00 3.87e+00 3.87e+00 3.87e+00 4.52e+00 3.87e+00
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DOSE COMMITMENT FACTORS '
FOR THE SHORELINE PATHWAY
(Ref. 3.15)
Release Type: .Ligquid
Units: ({mrem/hr)/(uCi/ml)) -
Age Group: ADULT
Pathway: Shoreline Sediment (SHDp)
"Nuclide Bone Liver Thyroid Kidney Lung GI-L1i Skin - TB
'RU-105 2.28e-02 2.28e-02 2.28e-02 2.28e-02 2.28e-02 2.28e-02 2.58e-02 2.28e-02
RU-106 1.51e+01 1.51e+01 1.51e+01 1.51e+01 1.51e+01 1.51le+01 1.8le+01 1.51e+01
AG-110M 1.23e+02 1.23e+02 1.23e+02 1.23e+02 1.23e+02 1.23e+02 1.43e+02 1.23e+02
TE-125M 5.55e-02 5.55e~02 5.55e-02 5.55e-02 5.55e-02 5.55e-02 7.60e-02 5.55e-02
TE-127 1.07e-04 1.07e-04 1.07e-04 1.07e-04 1.07e-04 1.07e-04 1.17e-04 1.07e-04
TE-127M  3.28e-03 3.28e-~03 3.28e-03 3.28e-03 3.28e-03 3.28e-03 3.87e-03 3.28e-03
TE-129 9.40e-04 9.40e-04 9.40e-04 9.40e-04 9.40e-04 9.40e-04 1.11e-03 9.40e-04
TE-129M 7.07e-01 7.07e-01 7.07e-01 7.07e~-01 7.07e-01 7.07e-01 8.27e-01 7.07e-01
TE-131 1.05e-03 1.05e-03 1.05e-03 1.05e-03 1.05e-03 1.05e-03 1.23e+00 1.05e-03
TE-131M 2.87e-01 2.87e-01 2.87e-01 2.87e-01 2.87e-01 2.87e-01 3.39e-01 2.87e-01"
TE-132 -~ 1.51e-01 1.51e-01 1.51le~-01 1.51e-01 1.5le-01 1.51e-01 1.78e-01 1.51le-01
I-130 1.97e-01 .1.97e-01 1.97e-01 1.97e-01 1.97e-01 1.97e-01 2.39e-01 1.97e-01
I-131 6.16e-01 6.16e-01 6.16e-01 6.16e-01 6.16e-01 6.16e—01:7.47e;01 6.16e-01
I-132 4.45e-02 4.45e-02.4.45e~02 4.45e-02 4.45e-02 4.45e-02. 5.24e-02 4.45e-02
I-133 8.80e~02 8.80e-02 8.80e-02 8.80e-02 8.80e-02 8.80e-02 1.07e-01 8.80e-02
I-134 1.60e-02-1.60e-02 1.60e-02 1.60e-02 1.60e-02 1.60e~02 1.90e-02 1.60e-02
I-135 9.07e-02 9.07e-02 9.07e-02 9.07e-02 9.07e-02 9.07e-02 1-.05e-01 9.07e-02
Cs-134 2.45e+02 2.45e402 2.45e+02 2.45e+02 2.45e+02 2.45e+02 2.87e+02 2.45e+02
Cs-136 5.40e+00 5.40e+00 5.40e+00 5.40e+00 5.40e+00 5.40e+00 6.12e+00 5.40e+00
Cs-137 3.68e+02 3.68e+02 3.68e+02 3.68e+02 3.68e+02 3.68e+02 4.29%9e+02 3.68e+02
CsS-138 1.29%9e-02 1.29e-02 1.29e-02 1.29e-02 1.29e-02 1.29e-02 1.47e-02 1.29%e-02
BA-139 3.79e-03 3.79e-03 3.79e-03 3.79e-03 3.79e-03 3.79e-03 4.26e-03 3.79e-03
BA-140 7.33e-01 7.33e-01"7.33e-01 7.33e-01 7.33e-01 7.33e-01 8.40e-01 7.33e-01
BAa-141 1.49e-03 1.49e-03 1.49e-03 1.49e-03 1.49e-03 1.49e-03 1.70e-03 1.49e-03
Ba-142 1.61e-03 1.61e-03 1.61e-03 1.61e-03 1.61e-03 1.61e-03 1.83e-03 1.61e-03
LAa-140 6.87e-01 6.87e-01 6.87e-01 6.87e-01 6.87e-01 6.87e-01 7.80e-01 6.87e-01
LA-142 2.72e-02 2.72e-02 2.72e-02 2.72e-02 2.72e-02 2.72e-02 3.26e-02 2.72e-02
CE-141 4.8%e-01 4.8%9e-01 4.8%e-01 4.89e-01 4.89%9e-01 4.89e-01 5.51e-01 4.8%e-01
CE-143 8.27e-02 8.27e-02 8.27e-02 B.27e-02 8.27e-02 8.27e-02 9.40e-02 8.27e-02 -
CE-144 2.49e+00 2.49e+00 2.49e+00 2.49e+00 2.49e+00 2.49e+00 2.88e+00 2.49e+00
PR-143 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
PR-144 6.57e-05 6.57e-05 6.57e-05 6.57e~-05 6.57e-05 6.57e-05 7.53e-05 6.57e-05
ND-147 3.0le-01 3.0le-01 3.0le-01 3.01le-01 3.0le-01 3.01le-01 3.61le-01 3.0le-01
W-187 8.40e-02 8.40e-02 8.40e-02 8.40e-02 8.40e-02 8.40e-02 9.80e-02 8.40e-02
NP-239 6.12e-02 6.12e-02 6.12e-02 6.12e-02 6.12e-02 6.12e-02 7.07e-02 6.12e-02
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DOSE COMMITMENT FACTORS

FOR THE SHORELINE PATHWAY

(Ref. 3.15)
Release Type: Liguid . :
Units: ({mrem/hx) / (pCi/ml})) -
Age Group:  TEEN
Pathway: Shoreline Sediment (SHDp)
Nuclide Bone Liver Thyroid Kidney Lung GI-L1li Skin TB
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 2.39e+00 2.39e+00 2.39e+00 2.39e+00 2.39%e+00 2.39%e+00 2.77e+00 2.39e+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 9.33e-01 9.33e-01 9.33e-01 9.33e-01 9.33e-01.9.33e-01 1.10e+00 9.33e-01
MN-54 2.77e+02 2.77e+02 2.77e+02 2.77e+02 2.77e+02 2.77e+02 3.25e+02 2.77e+02
MN-56 1.80e-01 1.80e-01 1.80e-01 1.80e-01 1.80e-01 1.80e-01 2.13e-01 1.80e-01
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 5.45e+01 5.45e+01 5.45e+01 5.45e+01 5.45e+01 5.45e+01 6.41e+01 5.45e+01
CO-58 7.60e+01 7.60e+01 7.60e+01 7.60e+01 7.60e+01 7.60e+01 8.87e+01 7.60e+01
CO-60 4.29e+03 4.29e+03 4.29e+03 4.29e+03 4.29e+03 4.29e+03 5.05e+03 4.29e+03
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 5.93e-02 5.93e-02 5.93e-02 5.93e-02 5.93e-02 5.93e-02.6.87e-02 5.93e-02
CU-64 1.21e-01 1.21e-01 1.21e-01 1.21e-01 1.21e-01 1.21e-01 1.37e-01 1.21e-01
ZN-65 1.49e+02 1.49e+02 1.49e+02 1.49e+02 1.49e+02 1.49e+02 1.72e+02 1.49e+02
ZN-69 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.60e+00 0.00e+00 0.00e+00
BR-83 9.73e-04 9.73e}04 9.73e-04 9.73e-04 9.73e-04 9.73e-04 1.4Te-03 9.73e-04
BR-84 4.05e-02 4.05e-02 4.05e-02 4.05e-02 4.05e-02 4.05e-02 4.72e-02 4.05e-02
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 1.79e+00 1.79e+00 1.79e+00 1.79e+00 1.79e+00 1.79e+00 2.05e+00 1.79e+00
RB-88 . 6.61e-03 6.61e-03 6.61e-03 6.61e-03 6.61le-03 6.61le-03 7.53e-03 6.61le-03
RB-89 - 2.45e-02 2.45e-02 2.45e-02 2.45e-02 2.45e-02 2.45e-02 2.95e-02 2.45e-02
SR-89 4.33e-03 4.33e-03 4.33e-03 4.33e-03 4.33e-03 4.33e-03 5.02e-03 4.33e-03.
SR-90 0.00e+00 0.00e+00 0.00e+400 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
SR-91 4.29e-01 4.29%9e-01 4.29e-01 4.29%9e-01 4.29e-01 4.29e-01 5.02e-01 4.2%e-01
SR-92 1.55e-01 1.55e-01 1.55e-01 1.55e-01 1.55e-01 1.55e-01 1.73e-01 1.55e-01
Y-90 9.00e-04 9.00e-04 9.00e-04 9.00e-04 9.00e-04 9.00e-04 1.06e-03 9.00e-04
Y~-91 2.15e-01 2.15e-01 2.15e-01 2.15e-01 2.15e-01 2.15e-01 2.41e-01 2.15e-01
Y-91M 2.0le-02 2.01e-02 2.01e-02 2.01le-02 2.01le-02 2.01le-02 2.32e-02 2.01le-02
Y-92 3.61e-02 3.61e-02 3.61le-02 3.61le-02 3.61e-02 3.61e-02 4.28e-02 3.61e-02
Y-93 3.67e-02 3.67e-02 3.67e-02 3.67e-02 3.67e-02 3.67e-02 5.0le-02 3.67e-02
ZR-95 4.89e+01 4.8%e+01 4.8%e+01 4.89e+01 4.8%e+01 4.8%e+01 5.67e+01 4.89%e+01
ZR-97 5.91e-01 5.91e-01 5.91e-01 5.91e-01 5.91e-01 5.91e-01 6.87e-01 5.91le-01
NB-95 2.73e+01 2.73e+01 2.73e+01 2.73e+01 2.73e+01 2.73e+01 3.21e+01 2.73e+01
MO-99 8.00e-01 8.00e-01 8.00e-01 8.00e-01 8.00e-01 8.00e-01 9.27e-01 8.00e-01
TC-99M 3.68e-02 3.68e-02 3.68e-02 3.68e-02 3.68e-02 3.68e-02 4.21e-02 3.68e-02
TC-101 4.07e-03 4.07e-03 4.07e-03 4.07e-03 4.07e-03 4.07e-03 4.52e-03 4.07e-03
RU-103 2.17e+01 2.17e+01 2.17e+01 2.17e+01 2.17e+01 2.17e+01 2.53e+01 2.17e+01
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Release Type: Ligquid

Units: ((mrem/hr)/ (uCi/ml}))
Age Group: TEEN

Pathway: Shoreline Sediment
Nuclide Bone Liver Thyroid
RU-105 1.27e-01 1.27e-01 1.27e-01
RU-106 8.47e+01 8.47e+01 8.47e+01
AG-110M 6.87e+02 6.87e+02 6.87e+02
TE-125M- 3.10e-01 3.10e-01 3.10e-01
TE-127 5.95e-04 5.95e-04 5.95e-04
TE-127M. 1.83e-02 1.83e-02 1.83e-02
TE-129 5.24e-03 5.24e-03 5.24e-03
TE-129M 3.95e+00 3.95e+00 3.95e+00
TE-131 5.83e-03 5.83e-03 5.83e-03
TE-131M 1.61e+00 1.61e+00 1.61e+00
TE-132 8.47e-01 8.47e-01 8.47e-01
I-130 1.10e+00 1.10e+00 1.10e+00
I-131 3.44e+00 3.44e+00 3.44e+00
1-132 2.49e-01 2.49e-01 2.49%e-01
I-133 4.90e-01 4.90e-01 4.90e-01
I-134 8.93e-02 8.93e-02 B8.93e-02
' I-135 5.05e-01 5.05e}01 5.05e-01
Cs-134 1.37e+03 1.37e+03 1.37e+03
Cs=+136 3.0le+01 3.0le+01 3.01le+01
Cs-137 2.05e+03 2.05e+03 2.05e+03
CS-138 7.20e-02 7.20e-02 7.20e-02
BA-139 2.11e-02 2.11e-02 2.11le-02
BA-140 4.10e+00 4.10e+00 4.10e+400
BAa-141 8.33e-03 8.33e-03 8.33e-03
BA-142 8.93e-03 8.93e-03 8.93e-03
LA-140 3.84e+00 3.84e+00 3.84e+00
LA-142 1.52e-01 1.52e-01 1.52e-01
CE-141 2.73e+00 2.73e+00 2.73e+00
CE-143 4.62e-01 4.62e-01 4.62e-01
CE-144 1.39e+01 1.39e+01 1.39%e+01
PR-143 0.00e+00 0.00e+00 0.00e+00
PR-144 3.67e-04 3.67e-04 3.67e-04
ND-147 1.68e+00 1.68e+00 1.68e+00
wW-187 4.70e-01 4.70e-01 4.70e-01
NP-239° 3.42e-01 3.42e-01 3.42e-01

Wb P WORBNVNRWODOBNCIYNWERERUUGDOBNDNWREORUUIWUIRELEOVWONOORK

.27e-01
.47e+01
.87e+02
.10e-01
.95e-04
.83e-02
.24e-03
.95e+00
.83e-03
.61e+00.
.47e-01
.10e+00
.44e+00
.49e-01
.90e-01
.93e-02
.05e-01
.37e+03
.0le+01
.05e+03
.20e-02
.11le-02
.10e+00
.33e-03
.93e-03
.84e+00
.52e-01
.73e+00
.62e-01
.3%e+01
.00e+00
.67e-04
.68e+00
.70e-01
.42e-01

WHhPWORBNPRPWNOOBRNINWPRPUDODBRNWEROROUWOEREUWVWON DR

.27e-01
.47e+01
.87e+02
.10e-01
.95e-04
.83e-02
.24e-03
.95e+00
.83e-03
.61le+00
.47e-01
.10e+00
.44e+00
.49e-01
.90e-01
.93e-02
.05e-01
.37e+03
.01le+01
.05e+03
.20e-02
.1le-02
.10e+00
.33e-03
.93e-03
.84e+00
.52e-01
.73e+00
.62e-01
.39%9e+01
.00e+00
.67e-04
.68e+00
.70e-01
.42e-01

Wi RFRPWORBNRPRWOOBNINWERUOORRNWREREOORPROGIWUMVIEUIWO O

.27e-01
.47e+01
.87e+02
.10e-01
.95e-04
.83e-02
.24e-03
.95e+00
.83e-03
.61le+00
.47e-01
.10e+00
.44e+00.
.49%e-01.
.90e-01
.93e-02
.05e-01
.37e+03
.0le+01
.05e+03
.20e-02
.1le-02
.10e+00
.33e-03
.93e-03
.84e+00
.52e-01
.73e+00
.62e-01
.39e+01
.00e+00
.67e-04
.68e+00
.70e-01
.42e-01

.44e-01
.0le+02
.00e+02
.25e-01
.55e-04
.17e-02
.20e-03
.62e+00
.87e+00

89e+00

.93e-01
.34e+00
.17e+00
.93e-01
.95e-01
.06e-01

~.89%e-01
.60e+03

.42e+01
.3%e+03
.20e-02
.38e-02
.69e+00
.47e-03
.02e-02
.35e+00
.82e-01
.08e+00
.25e-01
.6le+01
.00e+00
.21le-04
.01le+00
.46e-01
.95e-01

Wi P WORPBNPWOORNMNMNINWEROMDOPRNMWROIFOVDWUIREROWOONO®OERE

.27e-01
.47e+01
.87e+02
.10e-01
.95e-04
.83e-02
.24e-03
.95e+00
.83e-03
.61e+00
.47e-01
.10e+00
.44e+00
.49e-01
.90e-01
.93e-02
.05e-01
.37e+03
.01le+01
.05e+03
.20e-02
.11le-02
.10e+00
.33e-03
.93e-03
.84e+00
.52e-01
.73e+00
.62e-01
.39%e+01
.00e+00
.67e-04 -
.68e+00
.70e-01
.42e-01
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FOR THE SHORELINE PATHWAY
(Ref. 3.15)
Release Type: Ligquid
' Units: ((mrem/hr) / (nCi/ml))
Age Group: CHILD
Pathway: Shoreline Sediment (SHDp)
Nuclide Bone Liver Thyroid Kidney  Lung GI-L1li Skin TB
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
Cc-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 4.99e-01 4.99e-01 4.99%e-01 4.99%9e-01 4.9%99e-01 4.9%e-01 5.79%e-01 4.99e-01
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 1.95e-01 1.95e-01 1.95e-01 1.95e-01 1.95e-01 1.95e-01 2.30e-01 1.95e-01
MN-54 5.79e+01 5.79e+01 5.79e+01 5.79e+01 5.79%e+01 5.79e+01 6.80e+01 5.79e+01
MN-56 3.77e-02 3.77e-02 3.77e-02 3.77e-02 3.77e-02 3.77e-02 4.45e-02 3.77e-02
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 1.14e+01 1.14e+01 1.14e+01 1.14e+01 1.14e+01 1.14e+01 1.34e+01 1.14e+01
CO-58 1.58e+01 1.58e+01 1.58e+01 1.58e+01 1.58e+01 1.58e+01 1.85e+01 1.58e+01
C0-60 9.00e+02 9.00e+02 9.00e+02 9.00e+02 9.00e+02 9.00e+02 1.05e+03 9.00e+02
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 1.24e-02 1.24e-02 1.24e-02 1.24e-02 1.24e-02 1.24e-02 1.44e-02 1.24e-02
CU-64 2.53e-02 2.53e-02 2.53e-02 2.53e-02 2.53e-02 2.53e-02 2.87e-02 2.53e-02
ZN-65 3.12e+01 3.12e+01 3.12e+01 3.12e+01 3.12e+01 3.12e+01 3.59e+01 3.12e+01
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
BR-83 2.03e-04 2.03e-04 2.03e-04 2.03e-04 2.03e-04 2.03e-04 2.95e-04 2.03e-04
BR-84 8.47e-03 8.47e-03 8.47e-03 B.47e-03 8.47e-03 8.47e-03 9.87e-03 8.47e-03
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 3.75e~01 3.75e-01 3.75e-01 3.75e-01 3.75e~-01 3.75e-01 4.2%e-01 3.75e-01
RB-88 1.38e-03 1.38e-03 1.38e-03 1.38e-03 1.38e-03 1.38e-03 1.58e-03 1.38e-03
RB-89 5.13e-03 5.13e-03 5.13e-03 5.13e-03 5.13e-03 5.13e-03 6.16e-03 5.13e-03
SR-89 9.07e-04 9.07e~-04 9.07e-04 9.07e-04 9.07e-04 9.07e-04 1.05e-03 9.07e-04
SR-90 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-91 9.00e-02 9.00e-02 9.00e-02 9.00e-02 92.00e-02 9.00e-02 1.05e-01 9.00e-02
SR-92 3.24e-02 3.24e-02 3.24e-02 3.24e-02 3.24e-02 3.24e-02 3.61le-02 3.24e-02
Y-90 1.87e-04 1.87e-04 1.87e-04 1.87e-04 1.87e-04 1.87e-04 2.21e-04 1.87e-04
Y-91 4.48e-02 4.48e-02 4.48e-02 4.48Be-02 4.48e-02 4.48e-02 5.04e-02 4.48e-02
Y-91M = 4.19e-03 4.19e-03 4.19e-03 4.19e-03 4.19e-03 4.19e-03 4.85e-03 4.19e-03
Y-92 7.53e-03 7.53e~03 7.53e-03 7.53e-03 7.53e-03 7.53e-03 8.93e-03 7.53e-03
Y-93 7.67e-03 7.67e-03 7.67e~03 7.67e-03 7.67e-03 7.67e-03 1.05e-02 7.67e~03
ZR-95 1.02e+01 1.02e+01 1.02e+01 1.02e+01 1.02e+01 1.02e+01 1.19%e+01 1.02e+01
ZR-97 1.23e-01 1.23e-01 1.23e-01 1.23e-01 1.23e-01 1.23e-01 1.44e-01 1.23e-01
NB-95 5.71e+00 5.71e+00 5.71e+00 5.71e+00 5.71e+00 5.71e+00 6.73e+00 5.71e+00
MO-99 1.67e-01 1.67e-01 1.67e-01 1.67e-01 1.67e-01 1.67e-01 1.93e-01 1.67e-01
TC-99M 7.67e-03 7.67e-03 7.67e-03 7.67e-03 7.67e-03 7.67e-03 8.80e-03 7.67e-03
TC-101 8.47e-04 8.47e-04 8.47e-04 8.47e-04 8.47e-04 8.47e~04 9.47e-04 8.47e-04
RU-103 4.52e+00 4.52e+00 4.52e+00 4.52e+00 4.52e+00 4.52e+00 5.27e+00 4.52e+00
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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 Lung GI-L1li Skin TB
RU-105 2.66e-02 2.66e-02 2.66e-02 2.66e-02 2.66e-02 2.66e-02 3.0le~02 2.66e-02
RU-106 1.76e+01 1.76e+01 1.76e+01 1.76e+01 1.76e+01 1.76e+01 2.11le+01 1.76e+01
AG-110M 1.43e+02 1.43e+02 1.43e+02 1.43e+02 1.43e+02 1.43e+02 1.67e+02 1.43e+02
TE-125M 6.48e-02 6.48e-02 6.48e-02 6.48e-02 6.48e-02 6.48e-02 8.87e-02 6.48e-02
TE-127 1.24e-04 1.24e-04 1.24e-04 1.24e-04 1.24e-04 1.24e-04 1.37e-04 1.24e-04
TE-127M - 3.83e-03 3.83e-03 3.83e-03 3.83e-03 3.83e-03 3.83e-03 4.52e-03 3.83e-03
TE-129 1.09e-03 1.0%e-03 1.0%e-03 1.09e-03 1.09e-03 1.09e-03 1.2%e-03 1.0%e-03
TE-129M 8.27e-01 8.27e-01 8.27e-01 8.27e-01 B8.27e-01 8.27e-01 9.67e-01 8.27e-01
TE-131 1.22e-03 1.22e-03 1.22e-03 1.22e-03 1.22e~-03 1.22e-03 1.44e+00 1.22e-03
TE-131M 3.35e-01 3.35e-01 3.35e-01 3.35e-01 3.35e-01 3.35e-01 3.95e-01 3.35e-01
TE-132 1.77e-01 1.77e-01 1.77e-01 1.77e-01 1.77e-01 1.77e-01 2.08e-01 1.77e-01
I-130 2.30e-01 2.30e-01 2.30e-01 2.30e-01 2.30e-01 2.30e-01 2.79e-01 2.30e-01
I-131 7.20e-01 7.20e-01 7.20e-01 7.20e-01 7.20e-01 7.20e—01\8.73e;01 7.20e-01
I-132 5.20e-02 5.20e-02 5.20e-02 5.20e-02 5.20e-02 5.20e-02. 6.12e-02 5.20e-02
I-133 1.03e-01 1.03e-01 1.03e501 1.03e-01 1.03e-01 1.03e-01 1.25e-01 1.03e-01
I-134 1.87e-02 1.87e-02 '1.87e-02 1.87e-02-1.87e-02 1.87e-02 2.21e-02 1.87e-02
I-135 1.05e-01 1.05e}0l 1.05e-01 1.05e-01 1.05e-01 1.05e-01 1.23e-01 1.05e-01
CS-134 2.87e+02 2.87e+02 2.87e+02 2.87e+02 2.87e+02 2.87e+02 3.34e+02 2.87e+02
Ccs-136 6.30e+00 6.30e+00 6.30e+00 6.30e+00 6.30e+00 6.30e+00 7.13e+00 6.30e+00
Ccs-137 4.29e+02 4.29e+02 4.29%9e+02 4.29e+02 4.29e+02 4.29%9e+02 5.01e+02 4.29%e+02
CS-138 1.50e~02 1.50e-02 1.50e-02 1.50e-02 1.50e-02 1.50e-02 1.71le-02 1.50e-02
BA-139 4.42e-03 4.42e-03 4.42e-03 4.42e-03 4.42e-03 4.42e-03 4.97e-03 4.42e-03
BA-140  8.60e-01 8.60e-01 8.60e—01 8.60e-01 8.60e-01 8.60e-01 9.80e-01 8.60e-01
BAa-141 1.74e-03 1.74e-03 1.74e-03 1.74e~-03 1.74e-03 1.74e-03 1.99e-03 1.74e-03
BA-142 1.87e-03 1.87e-03 1.87e-03 1.87e-03 1.87e-03 1.87e-03 2.13e-03 1.87e-03
LA-140 8.00e-01 8.00e-01 8.00e-01 8.00e-01 8.00e-01 8.00e-01 9.07e-01 8.00e-01
LA-142 3.17e-02 3.17e-02 3.17e-02 3.17e-02 3.17e-02 3.17e-02 3.81le-02 3.17e-02
CE-141 5.71e-01 5.71e-01 5.71e-01 5.71e-01 5.71e-01 5.71le-01 6.43e-01 5.71le-01
CE-143  9.67e-02 9.67e-02 9.67e-02 9.67e-02 9.67e-02 9.67e-02 1.10e-01 9.67e-02
CE-144 2.90e+00 2.90e+00 2.90e+00 2.90e+00 2.90e+00 2.90e+00 3.36e+00 2.90e+00
PR-143  0.00e+00 0.00e+00 0.00e+00 0.00e+00 .-0.00e+00 0.00e+00 0.00e+00 0.00e+00
PR-144 7.67e-05 7.67e-05 7.67e-05 7.67e-05 7.67e-05 7.67e-05 8.80e-05 7.67e-05
ND-147 3.51e-01 3.51e-01 3.51le-01 3.51e-01 3.51le-01 3.51le-01 4.21e-01 3.51le-01
W-187 9.80e-02 9.80e-02 9.80e-02 9.80e-02 9.80e-02 9.80e-02 1.14e-01 9.80e-02
NP-239 7.13e-02 7.13e-02 7.13e-02 7.13e-02 7 7.13e-02 8.27e-02 7.13e-02
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DOSE COMMITMENT FACTORS
FOR THE SHORELINE PATHWAY
(Ref. 3.15)
Release Type: Liquid
Units: ({(mrem/hr)/ (nCi/ml})
Age Group: INFANT
Pathway:  Shoreline Sediment (SHDp)
Nuclide Bone Liver Thyroid Kidney Lung GI-Lli Skin TB
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 0.00e+00 0.00e+00 0.00e+00
MN-54 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 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
C0-58 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 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-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_0.00é+00 0.00e+00
CU-64 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-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
BR-83 0.00e+00 0.00§+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-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-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-90 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-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-90 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-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
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 0.00e+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-99 0.00e+00 0.00e+00 0.00Q0e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
TC-99M 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 0.00e+00
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DOSE COMMITMENT FACTORS
FOR THE SHORELINE PATHWAY
(Ref. 3.15)
Release Type: Ligquid
Units: ((mrem/hr)/ (pCi/ml))
Age Group: INFANT
Pathway: Shoreline Sediment (SHDp)
Nuclide Bone Liver Thyroid Kidney  Lung " GI-Lli - Skin TB
RU-105 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+D00 0.00e+00 0.00e+00
RU-106 0.00e+00 0.00e+00 0.00e+00 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 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 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 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 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 0.00e+00 0.00e+00 0.00e+00
TE~129M 0.00e+00 0.00e+00 0.00e+00 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 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 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 0.00e+00 0.00e+00 0.00e+00
1-130 0.00e+00 0.00e+00 0.00e+00 0.00e+00 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 0.00e+00 0.00e+00 ,_0.00'e5+00 0.00e+00
I-132 0.00e+00 0.00e+00 0.00e+00 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 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 0.00e+00 0.00e+00 0.00e+00
I-135 0.00e+00'0.00ei00=0.00e+00 0.00e+00 0.00e+00 0.00e+00. 0:002+00 0.00e+00
CS-134- 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e¥00v0.00e+00
CS-136 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
C5-137 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cs-138 0.00e+00 0.00e+00 0.00e+00 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 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 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 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 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 0.00e+00 0.00e+00 0.00e+00
LA-142 0.00e+00 0.00e+00 0.00e+00 0.00e+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 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 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 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 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 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 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 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 0.00e+00 0.00e+00 0.00e+00

Page 8 of 8



Attachment D

- ODCM-QA-005
Revision 3
: - Page 36 of 49
RADIOACTIVE DECAY CONSTANTS
(Ref. 3.13)
Isotope Half-life " Period. Decay Isotope Half-life Period Decay
- (S.M.H.D.Y) | Constant (S.M.H.D.Y) | Constant
(Hr-1) - (Hr-1)

1jH-3 12.28 Y . 6.44E-06{ 38|Ru-103 39.35 D 7.34E-04

2]Cc-14 5730 Y 1.38E-08] 39/Ru-105 4.44 H 1.56E-01

3[Na-24 15 H 4.62E-02|  40|Ru-106 368.2 D 7.84E-06

41p-32 14.29 D 2.02E-03| 41}lag-110m 249.85 D 1.16E-04

5|Cr-51 27.704 D 1.04E-03| 42|Te-125m " 58 D 4.98E-04

6|Mn-54 312.7 D 9.24E-05| 43|Te-127m 109 D 2.65E-04

7Mn-56 2.5785 H 2.69E~01] 44|Te-127 - 9.35 H 7.41E-02

8|Fe-55 2.7 Y 2.93E-05| 45|Te-~-129m 33.6 D 8.60E-04

9|Fe~59 44.63 D 6.47E-04} 46|Te-129 69.6 M 5.98E-01
10{Co-58 70.8 D 4.08E-04] 47|Te-131m 30 H 2.31E-02
11jCo-60 5.271 Y 1.50E-05] 48|Te-131 25 M 1.66E+00
12|Ni-63 100.1 Y 7.90E-07} 492|Te-132 78.2 H 8.86E-03
13|Ni-65 2.52 H 2.75E-01] 50}r-130 12.36 H 5.61E-02
1l4|Cu-64 12.701 H 5.46E-02] 51|1-131 8.04 D 3.59E-03
15|Zn-65 . 244.4 D 1.18E-04} 52|1-132 2.3 H 3.01E-01
16}Z2n-69 55.6 M 7.47E-01) 53]1-133 20.8 H 3.33E-02
17|Br-83 2.39 H 2.90E-01] 54{1-134 52.6 M- 7.89E-01
18{Br-84 31.8 M 1.31E+00} s55{1-135 6.61 H 1.05E-01
19|Br-85 172 . S " 1.45E+01} 56|Cs-134 2.062 Y - 3.84E-05
20|Rb-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] 58|cs-137 30.17 Y - 2.62E-06
22|Rb-89 15.44 "M *2.69E+00| 59|Cs-138 32.2 M 1.29E+00
23|sr-89 50.55% D 5.71E-04| 60|Ba~139 83.1 M 4.99E-01
24|Sx-90 28.6 Y 2.77E-06] 61|Ba-140 12.789 D 2.26E-03
25|sr-91 9.5 H 7.30E-02| 62|Ba-141 18.27 M 2,27E+00
26fsr-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
30jy-92 3.54 H 1.96E-01] 67|Ce-143 33 H 2.10E-02
31|y-93 N 10.1 H 6.86E-02| 68|Ce-144 284.3 D 1.02E-04
32)zr-95 I 64.02 D 4.51E-04| 69|Pr-143 - 13.56 D 2.13E-03
33|Zx-97 16.9 H 4.10E-02| 70|Pr-144 17.28 M 2.40E+00
34|Nb~-95 35.06 D 8.24E-04} 71|Nd-147 10.98 D 2.63E-03
35[Mo~99 66.02 H 1.05E-02| 72|w-187 23.83 H 2.91E-02
36{Tc~99m 6.02 H 1.158-01] 73|Np-239 2.355 D 1.23E-02
37|Tc-101 14.2 M 2.92E+00
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DILUTION FACTORS AND TRANSIT TIMES S
FOR SSES EFFLUENTS TO DA_NVILI._.QPA
(Ref. 3.14 Appendix E-17, E-18)
RIVER DEPTH RIVER DEPTH RIVER LEADING
MEAS. AT ENV. LAB MEAS. AT MCR DISCHARGE EDGE DILUTION
(FEET) (INCHES) ~(CFs) (HOURS) FACTOR
1.5 144 500 68.7 136.4
1.6 T 145 530 67.8 140.1
1.8 ' . 148 600 66.3 147.3
2 ‘ . 150 670 . 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 58.8 195.7
3 162 1000 57.2 208.3
3.2 : 164 1200 52.7 250.6
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 1 39.0 250.6
4 _ 174 2000 35.5 250.6
4.2 S -~ 176 2280 35.2 254.5
4.4 179 2560 34.7. 259.1
‘4.5% 7 1180* 2730* 34.5% 261.4% -
4.6 i 181 © 2900 34.2 263.9
-~ 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
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DILUTION FACTORS AND TRANSIT TIMES
FOR SSES EFFLUENTS TO DANVILLE, PA
" (Ref. 3.14 Appendix E-17, E-18)
RIVER DEPTH RIVER DEPTH RIVER LEADING
MEAS. AT ENV. LAB MEAS. AT MCR DISCHARGE EDGE DILUTION
(FEET) {INCHES) (CFS) (HOURS) FACTOR
6.8 208 9360 24.7 413.2
7 210 10400 23.0 456.6
7.5 216 12500 20.0 588.2
8 222 14900 16.5 869.6
8.5 228 17500 15.3 980.4
9 234 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 59430 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 4081.6
16.5%* 324* 84580* g9.8* 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* 127830% 9.4% | 7604.6*
22 390 155030 9.3 8000.0

*Interpolated value
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SITE SPECIFIC INFORMATION

Minimum Cooling Tower Blowdown Flow: 5000 gpm (Ref. 3.14)

Shorewidth Factor:
Sediment exposure time:

0.2 (Ref. 3.8 Table A-2)
131,400 hour (Ref. 3.8, Equation A-4)

USAGE FACTORS

Attachment F
- ODCM-QA-005
Revision 3
. Page 39 of 49

(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 B Qutfall 15.9
Potable Water - - Danville 388"
Shoreline ‘Qutfall 15.9

*For estimating purposes (interpolated value from Ref. 3.12 Appendix E-17). Actual dilution factors at
Danville, Pa., for various river levels located in Attachment E.

TRANSIT TIMES (Tp)

(Ref. 3.10)
PATHWAY LOCATION Tp (hr)
Fish Ouffail 25 **
Potable Water Danville 25.8*
Shoreline QOutfall 1

*For éstimating purposes. Actual river transit times at Danville, Pa., for various river levels
located in Attachment E.

**Includes one hour transit from outfall plus 24 hours to consumption.
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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 during a specified
time period via the potable water, fish and shoreline pathways is determined by the following:

DCFappi * Q; * e**»

il = * 1 hour/3600 sec
Hai DF,F
Where:
Raipj = Dose to organ j of individuals of age group a from nuclide i in the pathway -
p. (mrem)
‘ DCF.pp = Dose Commitment Factor for organ j of individuals of age group a from
nuclide i in the pathway p. (mrem*ml/uCl*hr) -
*Dose Commitment Factors listed in Attachments A (Potable Water
Pathway) B (Fish Pathway) and C (Shorelune Pathway) (Ref 3.15).
Q; - = Ac’nvnty Released of nuclide | (uCi)
A = Radioactive decay constant of nuclide i (Attachment D) (hr)
to S = Total time elapsed between release of the nuclides and ingestion of food
or water (Attachment F) (hr). ’
DFp = Dilution Factor (default values in Attacﬁment F, actual values based on
- current river depth at Main Control Room taken from Attachment E).
F ' = Flow rate in the liquid effluent (cooling tower blowdown flow in ml/sec)

The dilution factor, DFp, has been substituted for the mixing ratio, 1/Mp, in the above equation.
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Pathway Dose Commitment Factor Derivation

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

is as follows:
- Potable water DCF,, =1.14e5*U_, *D,;
Fish " DCF,,; =1.14e5*U,, * B, * D,
| Shoreline DCFM;j =1.14e5*100 * Dgipj *W U, *T[1-e™")

Where: 1.14e5 = unit conversion (pCi*mL*yr)/(uCi*L*hr)

DCF i, = (mrem*mL)/(uCi*hr)

Bi, = Equilibrium bioaccumulation factor for nuclide i in pathway p, expressed as the
ratio of the concentration in biota (pCi’kg) to the radionuclide concentration in
. water (pCilliter), i.e., liter/kg (Ref. 3.8 Table A-1) -

Dagg = Dose factor specific to a given age group a, 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) (mremV/pCi ingested or mrem/hr per pCi/m?)

Up = 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, /yr or hr/yr)

Ai = Radioactive decay constant of nuclide i (Attaéhment D) (hr-1)

w = . shoreline width factor (Attachment F) (dimensionless)

ty = Period of time shoreline is exposed to contaminated water (Attachment F) (hr)
T, =  Radioactive half-life of nuclide i (days).
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Composite Dose Factors:
Dose Factor Units:

MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS

Attachment H

- ODCM-QA-005
Revision 3

Page 42 of 49

(Ref. 3.16)

Maximum Hypothetical Adult (Page 1 of 2)
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) = 15.9
Dilution (1/Mp:FISH) = 15.9 Dilution (1/Mp:WATER) = 321
Transit time (tf) hrs. = 25 Transit time (tw) hrs. = 258
Transit time (tp) hrs. = 1 Transit time (tb) hrs. = 131400
Isotope Bone Liver T. Body Thyroid Kidney Lung GI~-LLI Skin
-3 0.00E+00| 3.59E-05| 3.59E-05] 3.59E-05| 3.59E-05] 3.59E-05] 3.59E-05| 0.00E+00
2jc-12 1.70E+00| 3.41E-01] 3.41E-01] 3.41E-01| 3.41E-01] 3.41E-01| 3.41E-01] 0.00E+00
3|wa—_24 7.09E-03| 7.09E-03| 7.12E-03] 7.09E-03| 7.09E-03| 7.09E-03] 7.09E-03| 2.58E-05
4|P-32 - 7.18E+01 4.46E+00 2.77E+00 0.00E+00 0.00E+00}. O0.00E+0OO 8.07E+00 0.00E+00
5iCx-51 0.00E+00| 0.00E+00| 7.72E-05| 4.07E-05| 1.50BE-05| 9.04E-05] 1.71E-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
7m-56 0.00E+00| 7.25E-06] 2.63E-06] ©0.00E+00| 9.21E-06] 0.00E+00| 2.31E-04] 1.59E-06
8|Fe-55 3.64E-02| 2.52E-02] 5.87E-03] 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] 0.00E+00] 0.00E+00| 3.72E-02}] 4.43E-01| 6.24E-04
10{Co-58 0.00E+00] 4.97E-03] 1.19E-02] 0.00E+00| 0.00E+00] 0.00E+00| 1.01E-01]| 8.64E-04
11|Co-60 0.00E+00| 1.44E-02] 7.37E-02[ 0.00E+00| 0.00E+00| 0,00E+00| 2.71E-01] 4.93E-02|
12|Ni-63 1.72E+00] 1.19E-01] 5.78E-02] 0.00E+00| 0.00E+00] 0.00E+00|. 2.49E-02] 0.00E+00
13|Ni-65 7.20E-06] 9.35E-07| 8.66E-07] 0.00E+00| 0.00E+00| 0.00E+00| 2.37E-05| 5.11E-07
14|Cu-64 0.00E+00| 1.43E-04| 6.84E-05| 0.00E+00| 3.61E-04] 0.00E+00] 1.22E-02| 1.27E-06
15|2n-65 1.26E+00] 4.00E+00] 1.B81E+0D| 0.00E+00| 2.68E+00| 0.00E+00| 2.52E+00| 1.67E-03
16[2n-69 2.11E-11] 4.03E-11] 2.80E-12] 0.00E+00| 2.62E-11] 0.00E+00] 6.06E-12] 0.00E+00
17|Br-83 0.00E+00] 0.00E+00| 1.57E-06] 0.00E+00| 0.00E+00| 0.00E+00| 2.26E-06] 1.03E-08
18|Br-84 0.00E+00] 0.00E+00| 1.07E-07| 0.00E+00| 0.00E+00| O0.00E+00| 1.51E-22| 1.25E-07
19|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
20|Rb-86 0.00E+00| 5.29E+00| 2.47E+00| 0.00E+00] 0.00E+00| 0.00E+00| 1.04E+00| 2.00E-05
21|Rb-88 0.00E+00| 0.00E+00| 6.27E-09] 0.00E+00| 0.00E+00| 0.00E+00| 0.00E+00| 7.17E-09
22|Rb-89 - 0.00E+00] 0.00E+00] 1.63E-08] 0.00E+00[ 0.00E+00] 0.00E+00] 0.00E+00] 1.96E-08
23]|sr-89 1.25E+00| 0.00E+00] 3.60E-02| 0.00E+00] 0.00E+00| 0.00E+00| 2.01E-01] 4.89E-08
24[sr-90 3.13E+01] 0.00E+00] 7.69E+00] 0.00E+00] 0.00E+00] 0.00E+00[ 9.05E-01| 0.00E+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.S55E-06
26|Sr-92 1.47E-05| 0.00E+00| 1.81E-06] 0.00E+00| 0.00E+00| 0.00E+00| 2.91E-04] 1.30E-06
27|¥-90 2.55E-05| 0.00E+00| 6.94E-07| 0.00E+00| 0.00E+00] 0.00E+00] 2.71E-01] 1.02E-08
28[Y-91m 2.64E-16] 0.00E+00| 8.49E-08] 0.00E+00| 0.00E+00| 0.00E+00| 7.74E-16| 9.83E-08
29[v-91 4.85E-04| 0.00E+00] 1.51E-05] 0.00E+00| 0.00E+00| 0.00E+00|] 2.67E-01] 2.35E-06
30[Y-92 2.18E-08] 0.00E+00] 2.90E-07| 0.00E+00| 0.00E+00| 0.00E+00] 3.82E-04] 3.43E-07
31]v-93 1.67E-06| 0.00E+00| 3.80E-07| 0.00E+00] 0.00E+00] 0.00E+00| 5.30E-02| 4.56E-07
32|2r-95 1.97E-05| 6.31E-06| 4.81E-04] 0.00E+00| 9.90E-06] 0.00E+00] 2.00E-02| 5.53E-04
33[2r-97 3.90E-07| 7.87E-08] 5.57E-06] 0.00E+00] 1.19E-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| 0.00E+00] 8.04E+01| 3.13E-04
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Composite Dose Factors:

MAXIMUM HYPOT

Dose Factor Units:

Maximum Hypothetical Adult (Page 2 of 2)
mrem/Ci Released

(Ref. 3.16)
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HETICAL COMPOSITE DOSE FACTORS

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] O.OO0E+00}] 1.29E-06] 4.15E-08] 5.01E-05] 3.66E-07
37|Tec-101 0.00E+00| O0.00OE+00| 2.14E-09] 0.00E+00| O0.0CE+00; O0.00E+00| O0.00E+00| 2.37E-09
38|Ru-103 2.77E-04] O0.00E+00| 3.30E-04| O0.00E+00] 1.06E-03} O0.00E+00| 3.24E-02f§ 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 4.19E-03 0.00E+00 1.35E-03 0.00E+00 8.09E-03 0.00E+00 2.71E-01| 9.87E-04
41{Ag-110m 8.36E~-05] 7.73E-05| 6.74E-03] O0.00E+00| 1.52E-04{ 0.00E+00] 3.16E-02] 7.81E-03
42|Te-125m 1.39E-01 5.02E-02 1.86E-02 4.17E-02 5.63E-01 0.00E+00 5.53E-01 4.14E-06
- 43|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| O0.00E+00| 7.12E-02| 5.93E-09
45|Te-125m 5.89E-01 2.20E-01 9.33E-02 2.02E-01 2.46E+00 0.00E+00 2.97E400 4.50E-05
46|Te-129 1.61E-03 6.05E-04 4.27E-04 1.23E-03 6.76E-03 0.00E+00 1.21E-03 4.20E-05
47|Te-131m 5.08E-02 2.49E-02 2.07E-02 3.94E-02 2.52E-01 0.00E+00 2.47E+00 1.80E-05
48|Te-131 9.69E-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 7.55E-02 6.58E-01] O.O00E+00} 3.23E+00 9.62E-06
50)I-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
51jI1-131 8.28E-03 1.18E-02 6.82E-03 3.88E+00 2.03E-02 0.00E+00 3.13E-03 4.06E-05
52|1-132 2.31E-07] 6.18E-07| 2.01E-06] -2.16E-05| 9.85E-07| O0.-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
5411-134 5.95E-13| 1.62E-12 3.96E-07 2.80E-11] 2.57E-12 0.00E+00 1.41E-15 4.70E-~-07
55(1-135 6.96E-05 1.82E-04 7.17E-05 1.20E-02 2.92E~04 0.00E+00 2.06E-04 5.17E-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| 1.56E-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
59|Cs-138 1.46E-16 2.87E-16 1.93E-07 0.00E+00 2.11g-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 1.64E-13 9.94E-14 4.36E-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+0Q0 8.39E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.57E-09
63|Ba-142 ""0.00E+00 0.00E+00 1.81E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.06E-09
64|La-140 5.65E-06f 2.85E-06| 3.75E-05| O0.00E+00| O.00E+00f O0.00E+00f 2.0%9E-01| 4.17E-05
65|La-142 8.26E-12 3.76E-12 9.60E-07 0.00E+00 0.00E+00 0.00E+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 8.39E-03 3.00E-05
67(Ce-143 3.42E-07} 2.53E-04| 4.44E-06| 0.00E+00] 1.11E-07| O0.00E+00| 9.46E-03| 5.01E-06
68|Ce-144 1.73E-04} 7.22E-05| 1.45E-04| O0.00E+00| 4.28E-05} 0.00E+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]{ O0.00E+00| 1.33E-01] 0.00E+00
70|Pr-144 0.00E+00 0.00E+00 3.24E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.73E-10
71|Nd-147 2.05E-05| 2.37E-05] 1.77E-05| O0.00E+00| 1.39E-05} 0.00E+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 0.00E+00 2.69E-02 3.81E-06
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Location: Danville (Water Ing.)/Outfall (Fish and Shorehne)/FIXED DILUTION
Usage (Uap) (kg/yr: FISH) = 16 Usage (Uap) (kg/yr: WATER) = 510
Usage (Uap) (hr/yr: SHORE) = 67 Dilution (1/Mp:SHORE) = 15.9
Dilution (1/Mp:FISH) = 15.9 Dilution (1/Mp:WATER) = 321
Transit time (if) 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] 2.61E-05| 2.61E-05| 2.61E-05| 2.61E-05| 2.61E-05| 2.61E-05| 0.00E+00
2[c-14 1.85E+00] 3.71E-01] 3.71E-01] 3.71E-01| 3.71E-01] 3.71E-01] 3.71E-01] 0.00E+00
3|Na-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| 0.00E+00| 6.57E+00] 0.00E+00
5[Cr-51 0.00E+00| 0.00E+00| 1.21E-04] 3.90E-05| 1.54E-05| 1.00E-04] 1.18E-02| 5.98E-05
6|Mn-54 0.00E+00| 2.35E-01| 6.16E-02] 0.00E+0D0| 7.00E-02] 0.00E+D0] 4.81E-01] 1.77E-02
7|Mn-56 0.00E+00] 7.59E-06] 8.86E-06] 0.00E+00] 9.61E-06] 0.00E+00| 5.00E-04] 8.88E-06
8|Fe-55 3.81E-02| 2.70E-02] 6.30E-03] 0.00E+00| 0.00E+00| 1.7L1E-02] L1.17E-02| 0.00E+00
9|Fe-59 5.82E-02| 1.36E-01| 5.55E-02] 0.00E+00| 0.00E+00| 4.29E-02| 3.21E-01] 3.49E-03
10|Co-58 0.00E+00] 4.93E-03| 1.55E-02] 0.00E+00| 0.00E+00[ 0.00E+00| 6.79E-02| 4.82E-03
11[Co-60 0.00E+00| 1.44E-02| 2.67E-01] 0.00E+00| 0.00E+00] 0.00E+00|] 1.87E-01] 2.75E-01
12|Ni-63 1.78E+00| 1.26E-01] 6.05E-02] 0.00E+00| 0.00E+00| 0.00E+D0| 2:01E-02| 0.00E+00
13|Ni-65 7.77E-06] 9.93E-07|  2.91E-06] 0.00E+00| 0.00E+00| 0.00E+00| 5.38E-05| 2.85E-06
14|Cu-64 0.00E+00| - 1.50E-04| 7.69E-05] 0.00E+00| 3.80E-04] 0.00E+00[ 1.17E-02| 7.08E-06
15|zn-65 1.14E+00| 3.96E+00| 1.86E+00| 0.00E+00| 2.54E+00] 0.00E+00] 1.68E+00] 9.35E-03
16{Zn-69 2.29E-11| 4.37E-11| 3.06E-12| 0.00E+00| 2.858-11] 0.00E+00| 8.0SE-11| 0.00E+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] 5.76E-08
18|Br-84 0.00E+00| 0.00E+00] 5.99E-07) 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| 6.98E-07
19[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
20|Rb-86 0.00E+00| 5.70E+00| 2.68E+00[ 0.00E+00] 0.00E+00] 0.00E+00| 8.43E-01| 1.12E-04
21|Rb-88 0.00E+00| 0.00E+00] 3.50E-08] 0.00E+00| 0.00E+00| 0.00E+00[ 0.00E+00| 4.00E-08
22|Rb-89 _0.00E+00| 0.00E+00| 9.11E-08] 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00| 1.09E-07
23|5r-89 1.36E+00] 0.00E+00| 3.89E-02| O0.00E+00| 0.00E+00| 0.00E+0D0| 1.62E-01|] 2.73E-07
24[sr-90 2.60E+01| 0.00E+00| 6.43E+00] 0.00E+00] 0.00E+00| 0.00E+00] 7.30E-01] 0.00E+00
25|8r-91 4.07E-03| 0.00E+00] 1.84E-04] 0.00E+00| 0.00E+00| 0.00E+00] 1.85E-02| 2.54E-05
26|S5r-92 1.58E-05| 0.00E+00] 7.22E-06] 0.00E+00] 0.00E+00| 0.00E+00[ 4.03E-04] 7.27E-06
27|¥-90 2.76E-05| 0.00E+00| 7.91E-07| 0.00E+00| 0.00E+00| 0.00E+00] 2.27E-01] 5.71E-08
28|Y-91m 2.84E-16] 0.00E+00] 4.74E-07] 0.00E+00| 0.00E+00] 0.00E+00| 1.34E-14] 5.49E-07
29]y-91 5.24E-04] 0.00E+00] 2.57E-05] 0.00E+00| 0.00E+00| 0.00E+00] 2.15E-01] 1.31E-05
30]v-92 2.37E-08] 0.00E+00] 1.61E-06] 0.00E+00] 0.00E+00] 0.00E+00| 6.50E-04] 1.92E-06
31[¥-93 1.81E-06| 0.00E+00| 1.91E-06] 0.00E+00| 0.00E+00| 0.00E+00] 5.53E-02] 2.55E-06
32|zz-95 1.97E-05| 6.23E-06] 2.66E-03] 0.00E+00| 9.15E-06] 0.00E+00] 1.44E-02] 3.09E-03
33|2r-97 4.07E-07] 8.06E-08] 3.09E-05] ©0.00E+00| 1.22E-07] 0.00E+00] 2.18E-02] 3.60E-05
34|Nb-95 2.40E-02] 1.33E-02] 8.81E-03] 0.00E+00| 1.29E-02| 0.00E+00] 5.69E+01] 1.75E-03
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Composite Dose Factors:
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CAL COMPOSITE DOSE FACTORS

Maximum Hypothetical Teen (Page 2 of 2)
mrem/Ci Released

Location: . Danville (Water ing.)/Qutfall (Fish and Shoreline)/FIXED DILUTION
Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI SKIN
35|Mo-99 0.00E+00{ 5.33E-03] 1.06E-03] O0.00E+00| 1.22E-02] O0.00E+00| 9.54E-03] 4.98E-05
36|Tc-99m 3.05E-~08 8.50E-08 2.89E-06 0.00E+00 1.27E-06 4.72E-08 5.58E-05 2.04E-06
37|Tc-101 0.00E+00 0.00BE+00 1.19E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.33E-08
38|Ru-103 2.88E-04| O0.00E+00} 1.30E-03| O0.00E+00] 1.01E-03] O0.00E+00| 2.40E-02| 1.37E-03
39|Ru-105 4.98E-07 0.00E+00 6.11E-06 0.00E+00 6.28E-06 0.00E+00] 4¢.02E-04 6.71E-06
40{Ru~-106 4.50E-03 0.00E+00 5.16E~-03 0.00E+00 8.67E-03 0.00E+00 2.16E-01 5.51E-03
41lAg-110m 7.87E-05 7.45E-05 3.74E-02 0.00E+00 1.42E-04 0.00E+00 2.09E-02 4.36E-02
42|Te-125m 1.51E-01| 5.43E-02{ 2.02E-02; 4.21E-02| O.00E+00{ @.00E+00| 4.45E-01} 2.31E-05
43{Te-127m 3.83E-01 1.36E-01 4.55E-02 9.11E-02 1.55E+00 0.00E+00 9.54E-01 1.18E-06
44|Te-127 9.87E-04 3.50E-04 2.12E-04 6.81E-04 4.00E-03 0.00E+00 7.62E-02 3.31E-08
45{Te-129m 6.36E-01] 2.36E-01 1.01E-01 2.05E-01 2.66E+00 0.00E+00 2.39E+00 2.51E-04
46|Te-129 1.75E-03 6.52E-04 6.23E-04 1.25E-03 7.34E-03 0.00E+00 9.56E-03 2.34E-04
47|Te-131m 5.46E-02 2.62E-02 2.19E-02 3.94E-02 2.73E-01]| 0.00E+00 2.10E+00 1.01E-04
48|Te-131 1.05E-21 4.31E-22 6.05E-08 8.05E-22 4.57E-21 0.00E+00 8.58E-23 7.15E-05
49|Te-132 1.11E-01 7.06E-02 6.65E-02 7.44E-02 6.77E-01 0.00E+00]. 2.24E+00 5.37E-05
50|1-130 4.15E-04 1.20E-03 5.37E-04 9.80E-02 1.85E-03 0.00E+00 9.24E-04 6.88E-05
51{I-131 8.80E-03 1.23E-02 6.80E-03 3.59E+00 2.12E-02 0.00E+00 2.44E-03 2.26E-04
52]1-132 2.40E-07 6.29E-07 1.02E-05 2.12E-05 9.91E-07 0.00E+00{ - 2..74E-07 1.18E-05
53|I-133 1.43E-03 2.43E-03 7.68E-04 3.40E-01| .4:27E-03 0.00E+00} - 1.84E-03 3.14E-05
54|1-134 6.22E-13 1.65E-12 2.21E-06 2.75E-11 2.60E-12 0.00E+00 2.178-14 2.63E-06
55|I-135 7 .24E-05 1.86E-0D4 9.3BE-05 1.20E-02 2.94E-04 0.00E+00 2.07E-04 2.89E-05
56|Cs-134 1.66E+01] 3.91E+01 1.82E+01 0.00E+00 1.24E+01 4.74E+00 4.86E-01 8.70E-02
57|Cs-136 1.62E+00 6.36E+00 4.27E+00 0.00E+00 3.46E+00 5.45E-01 5.12E-01 1.86E-03
58|Cs-137 2.23E+01 2.96E+01 1.04E+01 0.00E+00 1.01E+01] 3.91E+00 4.21E-01 1.31E-01
59|Cs-138 1.56E-16 2.99E-16 1.08E-06 0.00E+00 2.21E-16} 2.57E-17 1.36E-19 1.23E-06
60|Ba-139 2.64E-10 1.85E-13 7.00E-07 0.00E+00 1.75E-13 1.288-13 2.35E-09 7.88E-07
61{Ba-140 1.49E-02f 1.82E-05| 1.18E-03] O0.00E+00f| 6.17E-06| 1.22E-05| 2.29E-02| 2.55E-04
62|Ba-141 0.00E+00 0.00E+00 4.69E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.34E-08
63|Ba-142 ""0.00E+00 0.00E+00 1.01E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.15E-08
64|La-140 5.96E-06 2.93E-06 2.06E-04 0.00E+00 0.00E+00 0.00E+00 1.68E-01 2.33E-04
65|La-142 8.77E-12 3.89E-12 5.36E-06 0.00E+00 0.00E+00 0.00E+00 1.18E-07 6.43E-06)
66|Ce-141 3.33E-06 2.22E-06 1.49E-04 0.00E+00 1.05E-06 0.00E+00 6.36E-03 1.67E-04
67|Ce-143 . 3.52E-07 2.56E~04] 2.47E-05 0.00E+00 1.15E-07 0.00E+0Q0 7.70E-03 2.80E-05
68|Ce-144 1.78E-04 7.35E-05 7.66E-04 0.00E+00 4.39E-05 0.00E+00 4.47E-02 8.74E-04
69|Pr-143 3.28E-05 1.31E-05 1.63E-06 0.00E+00 7.60E-06 0.00E+00 1.08E-01 0.00E+00
70{Pr-144 0.00E+00| O0.00E+00{ 1.81E-09{ 0.00E+0G| O0.00E+00{ O0.QO0E+Q0| O0.00E+00} 2.08E-09
71iNd-147 2.32E-05 2.52E-05 9.26E-05 0.00E+00 1.48E-05 0.00E+00 9.09E-02 1.09E-04
72|w-187 8.42E-03 6.86E-03 2.43E-03 0.00E+00 0.00E+00 0.00E+00 1.86E+00 2.89E-05
73|Np-239 1.49E-06| 1.40E-07| 1.85E-05| O0.00E+00| 4.40E-07} O0.00E+00| 2.26E-02| 2.13E-05
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Composite Dose Factors:

MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS

Attachment H
- ODCM-QA-005

Revision 3

. Page 46.of 49

Dose Factor Units: -

Maximum Hypothetical Child (Page 1 of 2)

!Ref 3.16)

mrem/Ci Released

Location: Danville (Water Ing.)/Qutfall (Fish and Shoreline)/FIXED DILUTION
Usage (Uap) (kg/yr: FISH) = 6.9 -~ Usage (Uap) (kg/yr: WATER) = 510
Usage (Uap) (hr/yr: SHORE)= 14 Dilution (1/Mp:SHORE) = 15.9
Dilution (1/Mp:FISH) = 15.9 Dilution (1/Mp:WATER) = 321
Transit time (if) hrs. = 25 Transit time (iw) 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] 3.96E-05] 3.96E-05| 3.96E-05] 3.96E-05| 3.96E-05|. 3.96E-05| 0.00E+00
2|c-14 2.38E+00| 4.77E-01] 4.77E-01| 4.77E-01] 4.77E-01] 4.77E-01] 4.77E-01] 0.00E+00
3|Na-24 8.10E-03) 8.10E-03] 8.12E-03| B8.10E-03] 8.10E-03] B8.10E-03] 8.10E-03| 3.01E-05
4|p-32 1.01E+02| 4.72E+00| 3.89E+00| 0.00E+00| 0.00E+00| 0.00E+00| 2.79E+00| 0.00E+00
5|cr-51 0.00E+00| 0.00E+00| 8.62E-05| 4.20E-05| 1.15E-05| 7.66E-05| 4.01E-03] 1.25E-05
6[Mn-54 0.00E+00] 1.B84E-01| 5.23E-02| 0.00E+00] 5.17E-02] 0.00E+00] 1.55E-01] 3.69E-03
7Pm-56 0.00E+00| 6.95E-06| 3.14E-06] 0.00E+00| 8.41E-06| 0.00E+00|[ 1.01E-03| 1.85E-06
8|Fe—55 5.10E-02| 2.71E-02| 8.38E-03| 0.00E+00] 0.00E+00] 1.53E-02[ 5.01E-03] 0.00E+00
9{Fe-59 7.21E-02| 1.17E-01] 5.87E-02] 0.00E+00| 0.00E+00] 3.38E-02{ 1.21E-01| 7.28E-04
10[co-58 0.00E+00| 4.09E-03| 1.34E-02| 0.00E+00| 0.00E+00| 0.00E+00[. 2.39E-02] 1.01E-03
11[Co-60 0.00E+00] 1.21E-02| 8.47E-02| 0.00E+00] 0.00E+00] 0.00E+00] 6.73E-02] 5.75E-02
12|Ni-63 2.39E+00] 1.28E-01] 8.12E-02] 0.00E+00| 0.00E+00] 0.00E+00| 8:61E-03| 0.00E+00
13[Ni-65 1.01E-05| 9.50E-07| 1.07E-06] 0.00E+00| 0.00E+00] 0.00E+00] 1.16E-04] 5.96E-07
14jCu-64 0.00E+00| - 1.43E-04| 8.79E-05| 0.00E+00| 3.47E-04] 0.00E+00|] 6.73E-03| 1.48E-06
15|zn-65 1.17E+00| 3.12E+00] 1.94E+00] 0.00E+00| 1.97E+00| 0.00E+00| 5.48E-01] 1.95E-03
16|zn-69 2.95E-11| 4.26E-11| 3.94E-12| 0.00E+00| 2.58E-11] 0.00E+00] 2.68E-09] 0.00E+00
17|Br-83 0.00E+00| 0.00E+00| 2.21E-06| 0.00E+00| 0.00E+00| 0.00E+00[ 0.00E+00| 1.20E-08
18|Br-84 0.00E+00] 0.00E+00] 1.25E-07| 0.00E+00| 0.00E+00|] 0.00E+00] 0.00E+00| 1.46E-07
19|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
20|Rb-86 0.00E+00] 5.53E+00] 3.40E+00| 0.00E+00| 0.00E+00] 0.00E+00] 3.56E-01|] 2.33E-05
21|Rb-88 0.00E+00| 0.00E+00| 7.31E-09| 0.00E+00| 0.00E+00] 0.00E+00] 0.00E+00| 8.36E-09
22|Rb-89 ~0.00E+00| 0.00E+00| 1.90E-08] 0.00E+00| 0.00E+00| 0.00E+00] 0.00E+00|] 2.28E-08
23(Sr-89 1.88E+00| 0.00E+00| 5.36E-02] 0.00E+00| 0.00E+00] 0.00E+00f 7.26E-02] 5.71E-08
24[sr-90 2.45E+01] 0.00E+00] 6.21E+00| 0.00E+00| 0.00E+00] 0.00E+00[ 3.30E-01] 0.00E+00
25[Sr-91 5.55E-03] 0.00E+00| 2.14E-04] 0.00E+00] 0.00E+00|] 0.00E+00] 1.22E-02] 5.31E-06
26|Sr-92 2.13E-05| 0.00E+00] 2.22E-06] 0.00E+00| 0.00E+00| 0.00E+00f 4.03E-04] 1.52E-06
27[¥-90 3.84E-05] 0.00E+00| 1.04E-06] 0.00E+00] 0.00E+00| 0.00E+00[ 1.09E-01] 1.19E-08
28[Y-91m 3.78E-16] 0.00E+00| 9.91E-08| 0.00E+00] 0.00E+00| 0.00E+00] 7.40E-13] 1.15E-07
29|y-91 7.30E-04| 0.00E+00| 2.20E-05] 0.00E+00| 0.00E+00] 0.00E+00| 9.72E-02| 2.74E-06
30[¥-92 3.24E-08| 0.00E+00] 3.38E-07| 0.00E+00| 0.00E+00] 0.00E+00] 9.37E-04] 4.00E-07
31[v-93 2.50E-06] 0.00E+00| 4.58E-07| 0.00E+00| 0.00E+00| 0.00E+00] 3.73E-02] 5.32E-07
32|zr-95 3.42E-05| 7.51E-06] 5.63E-04| 0.00E+00| 1.08E-05| 0.00E+00| 7.84E-03| 6.45E-04
33|2r-97 . 7.34E-07| 1.06E-07] 6.52E-06] 0.00E+00| 1.52E-07| 0.00E+00] 1.61E-02] 7.51E-06
34|Nb-95 2.83E-02| 1.10E-02] 8.19E-03| 0.00E+00| 1.04E-02] 0.00E+00] 2.04E+01] 3.65E-04
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Attachment H

- ODCM-QA-005

Revision 3

. Page 47 of 49

MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS

Composite Dose Factors:
Dose Factor Units:

Maximum Hypothetical Child (Page 2 of 2)
mrem/Ci Released

(Ref. 3.16)

Location: Danville (Water Ing.)/Outfall (Fish and Shoreline)/FIXED DILUTION
Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI SKIN
35iM0-99 0.00E+00] 5.97E-03] 1.49e-03] 0.00E+00] 1.27E-02] 0.00E+00] 4.94E-03] 1.04E-05
36|Tc-99m 4.07E-08| 7.99E-08] 1.70E-06] 0.00E+00| 1.16E-06] 4.06E-08] 4.55E-05| 4.27E-07
37|Tc-101 0.00E+00| 0.00E+00[ 2.49E-09] 0.00E+00| 0.00E+00] 0.00E+00|" 0.00E+00| 2.77E-09
38[Ru-103 4.20E-04| 0.00E+00] 4.07E-04] 0.00E+00| 1.06E-03] 0.00E+00| 1.09E-02] 2.87E-04
39[Ru-105 7.37E-07] 0.00E+00[ 1.50E-06] 0.00E+00| 6.48E-06] 0.00E+00| 4.81E-04| 1.40E-06
40|Ru-106 6.83E-03] 0.00E+00] 1.81E-03] 0.00E+00| 9.22E-03] 0.00E+00] 1.06E-01f 1.15E-03
41[Ag-110m 1.37E-04] 9.26E-05] 7.89E-03] 0.00E+00] 1.73E-04] 0.00E+00] 1.10E-02] 9.11E-03
42|Te-125m 1.95E-01] 5.27E-02] 2.59E-02] 5.46E-02| 0.00E+00] 0.00E+00] 1.88E-01| 4.83E-06
43]|Te-127m 4.96E-01| 1.34E-01] 5.89E-02] 1.19E-01| 1.41E+00] 0.00E+00] 4.02E-01] 2.46E-07
44]Te-127 1.27E-03] 3.44E-04] 2.73E-04] 8.82E-04] 3.63E-03] 0.00E+00] 4.98E-02| 6.91E-09
45[/Te-129m 8.24E-01] 2.30E-01] 1.28E-01] 2.66E-01| 2.42E+00[ 0.00E+00] 1.00E+00| 5.25E-05
46|Te-129 2.27E-03| 6.33E-04] 5.79E-04] 1.62E-03| 6.63E-03] 0.00E+00] 1.41E-01| 4.90E-05
47|Te-131m 6.98E-02] 2.41E-02] 2.57E-02] 4.97E-02| 2.34E-01] 0.00E+00[ 9.79E-01] 2.10E-05
48|Te-131 1.34E-21| 4.09E-22{ 1.26E-08| 1.03E-21| 4.06E-21| 0.00E+00| 7.05E-21] 1.43E-05
49]Te-132 1.40E-01| 6.19E-02| 7.48E-02] 9.01E-02] 5.75E-01f 0.00E+00| 6.23E-01| 1.12E-05
50|I-130 S.69E-04] 1.15E-03] 6.04E-04] 1.27E-01| 1.72E-03] 0.00E+00] 5.38E-04| 1.24E-05
51[1-131 1.26E-02| 1.26E-02| 7.21E-03| 4.18E+00] 2.07E-02| 0.00E+00| 1.12E-03| 4.73E-05
"52|1-132 3.27E-07| 6.01E-07| 2.37E-06] 2.79E-05| 9.20E-07| 0:00E+00| 7.08E-07| 2.46E-06
53[1-133 2.05E-03] 2.53E-03] 9.62E-04] 4.70E-01| 4.22E-03] 0.00E+00][ 1.02E-03] 6.55E-06
54f1-134 8.23E-13| 1.53E-12] 4.62E-07| 3.52E-11] 2.34E-12| 0.00E+00] 1.01E-12| 5.49E-07
55/1-135 1.00E-04] 1.80E-04] 9.03E-05| 1.59E-02| 2.76E-04] 0.00E+00] 1.37E-04] 6.03E-06
56|Cs-134 2.01E+01]. 3.29E+01] 6.96E+00] 0.00E+00] 1.02E+01] 3.66E+00| 1.77E-01] 1.82E-02
57|Cs-136 1.91E+00| 5.25E+00| 3.39E+00] 0.00E+00] 2.79E+00| 4.17E-01] 1.84E-01| 3.88E-04
58lCs-137 2.80E+01] 2.68E+01] 3.99E+00] 0.00E+00[ 8.75E+00] 3.15E+00] 1.68E-01] 2.73E-02
59]cs-138 1.98E-16] 2.75E-16] 2.25E-07] 0.00E+00] 1.93E-16] 2.08E-17| 1.26E-16] 2.57E-07
60[Ba-139 4.32E-10] 2.31E-13| 1.46E-07] 0.00E+00] 2.01E-13| 1.36E-13| 2.49E-08| 1.65E-07
61|Ba-140 2.57E-02| 2.25E-05] 1.55E-03] 0.00E+00| 7.34E-06] 1.34E-05] 1.30E-02| 5.32E-05
62|Ba-141 0.00E+00] 0.00E+00] 9.79E-09] 0.00E+00| 0.00E+00| O0.00E+00] 0.00E+00| 1.12E-08
63|Ba-142 | 0.00E+00| O0.00E+00| 2.11E-09] 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| 2.41E-09
64|La-140 8.04E-06] 2.81E-06|] 4.39E-05| 0.00E+00| 0.00E+00| 0.00E+00| 7.83E-02| 4.86E-05
65|La-142 1.178-11| 3.73E-12| 1.12E-06] 0.00E+00| 0.00E+00] 0.00E+00] 7.38BE-07] 1.34E-06
66[ce-141 7.74E-06| 3.86E-06] 3.16E-05] 0.00E+00| 1.69E-06] 0.00E+00| 4.82E-03| 3.50E-05
67|Ce-143 8.14E-07| 4.41E-04] 5.21E-06] 0.00E+00| 1.85E-07| 0.00E+00] 6.47E-03] 5.85E-06
68|ce-144 4.14E-04| 1.30E-04] 1.80E-04| 0.00E+00| 7.19E-05] 0.00E+00] 3.38E-02| 1.83E-04|
69|Pr-143 4.57E-05| 1.37E-05| 2.27E-06] 0.00E+0D0| 7.43E-06] 0.00E+00] 4.93E-02] 0.00E+00
70|Pr-144 0.00E+00| 0.00E+00] 3.78E-10] 0.00E+00{ 0.00E+00] 0.00E+00[ 0.00E+00[ 4.35E-10
71|Nd-147 3.20E-05| 2.60E-05] 2.10E-05] 0.00E+00] 1.42E-05| 0.00E+00] 4.11E-02] 2.28E-05
72|w-187 1.07E-02| 6.33E-03] 2.84E-03] 0.00E+00[ 0.00E+00] 0.00E+00] 8.89E-01] 6.03E-06
73|Np-239 2.25E-06] 1.62E-07| 3.95E-06] 0.00E+00| 4.68E-07] 0.00E+00} 1.20E-02] 4.45E-06
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Attachment |

- ODCM-QA-005-
Revision 3 _
. Page 48 of 49
MAXIMUM HYPOTHETICAL WATER INGESTION
DOSE FACTORS - INFANT
(Ref. 3.16)
Water Ingestion Dose Factors: Maximum Hypothetical Infant (Page 1 of 2)
Dose Factor Units: mrem/Ci Released :
Location: ’ Danville Receiver/FIXED DILUTION
Usage (Uap) (kg/yr: WATER) = 330
Transit time (WATER) hrs. = 25.8
Dilution (1/Mp:WATER) = 321
Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI
1lH-3 0.00E+00} 3.12E-05] 3.12E-05] 3.12E-05] 3.12E-05] 3.12E-05}] 3.12E-0S
2|Cc-14 2.40E-03 5.13E-04 5.13E-04 5.13E-04 5.13E-04] 5.13E-04| 5.13E-04
3|Na-24 3.11E-04} 3.11E-04f 3.11E-04} 3.11E-04] 3.11E-04] 3.11E-04] 3.11E-04
4|P-32 1.64E-01{ 9.63E-03 6.34E-03 0.00E+00 0.00E+00{ O0.00E+00| 2.21E-03
5|Cr-51 0.00E+00 0.00E+00 1.39E-06f 9.08E-07 1.98E-07 1.77E-06| 4.06E-05
6|Mn-54 0.00E+00{ 2.01E-03 4.56E-04 0.00E+00| 4.46E-04{ O.0Q0E+00| 7.40E-04
7|Mn-56 '0.00E+00| 8.07E-08] 1.39E-08] 0.00E+00] 6.93E-08] 0.00E+00| 7.33E-06
8|Fe-55 1.41E-03] 9.10E-04| 2.43E-04| 0.00E+00| 0.00E+00| 4.45E-04] 1.16E-04
9|Fe-59 3.07E-03| 5.37E-03| 2.11E-03| 0.00E+00| 0.00E+00] 1.59E-03] -2.56E-03
10[Co-58 0.00E+00| 3.61E-04| 9.01E-04] 0.00E+00| 0.00E+00] 0.00E+00| 9.00E-04
11|Co-60 0.00E+00| 1.09E-03] 2.59E-03 0.00E+00 0.00E+00 0.00E+00f 2.61E-03
12INi-63 6.43E-02| 3.98E-03 2.23E-03 0.00E+00 0.00E+00| O0.00E+00} 1.98E-04
13|Ni-65 3.95E-07|- 4.47E-08|. 2.03E-08 0.00E+00 0.00E+00 0.00E+00f .3.40E-06
14|Cu-64 0.00E+00}- 1.51E-05 7.00E-06 0.00E+0Q0| 2.56E-QS 0.00E+00] -3.10E-04
15|Zn-65 1.86E-03 6.38E-03 2.94E-03 0.00E+00} 3.08E-03 0.00E+00| S5.39E-03
16}zn-69 4.09E-14] 7.36E-14] 5.48E-15 0.00E+00| 3.06E-14] O0.00E+00] 6.00E-12
17|Bx-83 0.00E+00] 0.00E+00] 2.07E-08 0.00E+00 0.00E+00] O0.00E+00 0.00E+00
18|Br-84 0.00E+00| 0.00E+00| 9.19E-20] 0.00E+00] O.0OE+00| 0.00E+00| 0.00E+00
"19|Br-85 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| 0.00E+00
20|Rb-86 0.00E+00| 1.66E-02 8.19E-03 0.00E+00 0.00E+00 0.00E+00] 4.24E-04
21|Rb-88 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
22|Rb-89 0.00E+00| 0.00E+00] 0.00E+00| 0.00E+00| O0.00E+00] 0.00E+00] 0.00E+00
23|Sr-89. 2.51E-01] O0.00E+0Q0| 7.20E-03 0.00E+00 0.00E+00 0.00E+00 5.16E-03
24]|Sr-90 1.88E+00 0.00E+00| 4.78E-01 0.00E+00 0.00E+00 0.00E+00| 2.34E-02
25[sr-91 7.72E-04| 0.00E+00] 2.79E-05| 0.00E+00| 0.00E+00| 0.00E+00| 9.14E-04
26|Sr-92 2.65E-06] 0.00E+00|] 9.85E-08] 0.00E+00] 0.00E+00] 0.00E+00| 2.86E-05
271Y-90 6.67E-06 0.00E+00| 1.79E-07 0.00E+00 0.00E+00| O0.00E+00| 9.21E-03
28|Y-91m 3.62E-17 0.00E+00| 1.23E-18 0.00E+00 0.00E+00f{ O0.00E+00] 1.21E-13
291¥-91 1.13E-04| 0.00E+00| 3.01E-06 0.00E+00 0.00E+00] O0.0Q0E+00{ 8.11E-03
v 30|y-92 4.96E-09 0.00E+00| 1.40E-10 0.00E+00 0.00E+00 0.00E+00{ '9.47E-05
31|y-93 4.20E-07] 0.00E+00| 1.14E-08| 0.00E+00| 0.00E+00] 0.00E+00| 3.31E-03
32|zx-95 2.07E-05] 5.03E-06] 3.57E-06] 0.00E+00] 5.42E-06| 0.00E+00] 2.51E-03
33)j2x-97 5.21E-07 8.94E-08] 4.08E-08 0.00E+00] 9.01E-08] O.00E+00] 5.70E-03
34|Nb-95 4.17E-06 1.72BE-06] 9.93E-07 0.00E+00} 1.23E-06 0.00E+00|] 1.45E-03
35[M0-99 0.00E+00| 2.63E-03 5.13E-04 0.00E+00f] 3.93E-03 0.00E+00] 8.66E-04
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Dose Factor Units:

Attachment |

- ODCM-QA-005

Revision 3

. Page 49 of 49

MAXIMUM HYPOTHETICAL WATER INGESTION

DOSE FACTORS - INFANT

(Ref. 3.16)

Water Ingestion Dose Factors: Maximum Hypothetical infant (Page 2 of 2) ~
mrem/Ci Released

Location: Danville Receiver/FIXED DILUTION
Isotope Bone Liver T. Body Thyroid Ridney Lung GI-LLI

36)Tc-99m 9.98E-09] 2.06E-08] 2.65E-07 0.00E+00] 2.22E-07 1.08E-08 5.98E-06
37[Tec-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
38]Ru-103 1.47E-04 0.00E+00 4.93E-05 0.00E+00] 3.07E-04 0.00E+00 1.79E-03
39{Ru-105 2.46E-07 0.00E+00 8.27E~08 0.00E+00 1.81E-06 0.00E+00 9.77E-05|
40]Ru-106 2.44E-03 0.00E+00] 3.05E-04 0.00E+00] 2.88E-03 0.00E+00 1.85E-02
41{Ag-110m 1.01E-04 7.35E-05 4.86E-05 0.00E+00 1.05E-04 0.00E+00 3.81E-03

42]Te-125m 2.33E-03 7.80E-04 3.15E-04} 7.85E-04 0.00E+00 0.00E+00 1.11E-03
43|Te-127m 5.89E-03 1.95E-03 7.13E-04 1.70E-03 1.45E-02 0.00E+00 2.38E-03
44|Te-127 1.50E-05 5.02E-06 3.22E-06 1.22E-05 3.65E-05 0.00E+00 3.15E-04
45|Te-129m 9.92E-03 3.40E-03 1.53E-03 3.81E-03 2.48E-02 0.00E+00 5.92E-03
46|Te-129 2.82E-05 9.71E-06}] 6.58BE-06 2.36E-05 7.01E-05 0.00E+00 2.25E-03
47|Te-131m 8.49E-04 3.42E-04 2.82E-04 6.93E-04 2.35E-03 0.00E+00 5.76E-03
48|Te-131 4.46E-24] 1.65E-24] 1.25E-24} 3.98E-24} 1.14E-23 0.00E+00] .1.80E-22
49|Te-132 1.68E-03|- 8.31E-04| 7.75E-04] 1.23E-03 5.20E-03 0.00E+00{ 3.07E-03
50}1-130 1.43E-04 3.15E-04 1.26E-04 3.53E-02 3.46E-04 0.00E+0Q0 6.75E-05
51|1-131 3.32E-03 3.91E-03 1.72E-03 1.28E+00] 4.57E-03 0.00E+00 1.40E-04
52|I-132 . 7.07E-08 . 1.44E-07 5.11E-08 6.73E~06 1.60E-07| -0.00E+00 1.16E-07
53]1-133 5.37E-04{ = 7.81E-04| 2.29E-04| 1.42E-01] 9.19E-04 0.00E+00 1.32E-04
54}1-134 1.27E-13 2.60E-13 9.25E-14 6.06E-12 2.91E-13 0.00E+00Q 2_.69E-13
55{I-135 '2.47E-05 4.91E-05 1.79E-05 4.40E-03 5.47E-05 0.00E+00 1.78E-05
56|Cs-134 3.82E-02] 7.12E-02] 7.19E-03] 0.00E+00] 1.83E-02] 7.52E-03 1.94E-04
57|{Cs-136 4.40E-03 1.2%E-02 4.83E-03 0.00E+00 5.16E-03 1.05E-03 1.96E-04
58|Cs-137 5.29E-02 6.20E-02 4.3%E-03 0.00E+00 1.66E-02 6.73E-03 1.94E-04
59|Cs-138 1.76E-18 2.86E-19 1.39E-19 0.00E+00 1.43E-19 2.23E-20 4.57E-19
60{Ba-139 2.26E-10}] 1.50E-13| 6.55E-12 0.00E+00] ©9.02E-14] 9.09E-14] 1.43E-08
61|Ba-140 1.64E-02| 1.64E-05 8.43E-04 0.00E+00 3.88E-06 1.00E~05 4.02E-03
62{Ba-141 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0] -0.00E+QQ 0.00E+00
63|Ba-142 0.00E+00 0.00E+00 0.00E+00| 0.00E+00 0.00E+00 0.00E+00 0.00E+00
641La-~140 1.37E~-06 5.41E-07 1.3%E-07 0.00E+00 0.00E+00 0.00E+00] 6.35E-03
65|La~142 1.49E-12 5.47E-13 1.31E-13 0.00E+00 0.00E+00 0.00E+00] 9.28E-08
66|Ce-141 7.80E-06 4.76E-06 5.60E-07 0.00E+00 1.47E-06 0.00E+00 2.46E-03
67|Ce-143 8.73E-07 5.79E-04| 6.61E-08 0.00E+00| 1.69E-07 0.00E+00] 3.38E-03
68|Ce-144 3.01E-04} 1.23E-04] 1.68E-05] O0.00E+00] 4.99E-05 0.00E+00] 1.73E-02
69|Pr-143 7.80E-06 2.92E-06 3.87E-07 0.00E+00 1.08E-06 0.00E+00 4.12E-03
70|Px-144 0.00E+00 0.00E+00 C.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
71|Nd-147 5.24E-06 5.38E-06 3.30E-07 0.00E+00 2.08E-06 0.00E+00 3.41E-03
72iw-187 4.32E-05 3.01E-05 1.04E-05]- 0.00E+00 0.00E+00 0.00E+00 1.77E-03
73|Np-239 8.20E-07 7.34E-08 4.15E-08 0.00E+00 1.46E-07 0.00E+00 2.12E-03
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PROCEDURE REVISION SUMMARY

TOTAL 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 |.
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)  Incorporate PCAF No. 2003-1237.
2)  Update title of Chemistry Supervisor-SSES to Manager-Plant Chemistry.

3) Add applicable Adherence Level to procedure cover sheet.
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PURPOSE

The purpose of this procedure is to provide the methodology and parameters to
determine the total dose to a member of the public from the fuel cycle in the vicinity of
the SSES site as required by 40CFR190.

It also ensures that radioactive effluents which result in calculated doses exceeding
twice the objectives of 10CFR50, Appendix |, are identified, evaluated and reported.

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

POLICY/DISCUSSION

2.1 The cumulative dose to any member of the public due to radioactive.releases
from the SSES site is determined by summing the calculated doses to critical
organs from airborne and liquid effluent sources.

2.2 For all dose calculations from airborne effluents, the deposition rate used in the
analysis should be at the receiver location of the individual being evaluated, not
the highest calculated annual average relative concentration or relative
deposition rate for any area at or beyond the site boundary as given in
Attachment B of ODCM-QA-004.

2.3  The direct radiation to any member of the public due to operations at SSES
should be determined from the environmental monitoring program results.

2.4 The total dose to mémbers of the public shall include any dose received from
' activities occurring within the site boundary. Use of realistic occupancy factors
for determlnatlon of this dose is allowed.

REFERENCES

3.1 TR 3.11.3, Total Dose.

3.2 10CFR50 Appendix I, Numerical Guides for Design Objectives and Limiting
Conditions for Operation to Meet the Criterion “As Low as is Reasonably
Achievable” for Radioactive Material in Light-water Cooled Nuclear Power
Reactor Effluents.

3.3  40CFR190, Environmental radiation protection standards for nuclear power
" operations.

34  ODCM-QA-004, Airborne Effluent Dose Calculations.

3.5 ODCM-QA-005, Waterborne Effluent Dose Calculations.
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3.6 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 .

4. RESPONSIBILITIES

4.1  Manager-Plant Chemistry

4.1.1 ' Ensures adequacy and correctness of methodology to be used to
determine the total dose to a member of the public from the fuel
cycle. :

41.2 Ensures dose calculations necessary for fulfillment of SSES
Technical Requirements Surveillances are performed.

4.1.3 Ensures methodology and parameters to be used to determine the
total dose to a member of the public from the fuel cycle are
developed.

5. DEFINITIONS

51 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.

6. PROCEDURE

6.1 Waterborne Effluent

The annual dose to critical organs of a maXimaIly exposed individual for the liquid
effluents shall be determined by using the methodology outlined in Section 6.1 of -

ODCM-QA-005.. . o . -
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6.2 Airborne Effluent

6.2.1

6.2.2

6.3 Total Dose

6.3.1

6.3.2

RECORDS

None

‘The annual dose to critical organs of a real individual for the noble

gases released in the gaseous effluents shall be determined by
using Equation 3 of ODCM-QA-004 modified by replacing M; with
K; for the whole-body dose and using Equation 4 modified by.
replacing N; by [L; + (1.11 M))(Sg)] for the skin dose. Values of K|,
L;, and M; are obtained from Attachment A of ODCM-QA-004.

_ - — SR
Dg—3.17x10 %Ki(X/Q)v(in)(SF) (Eq. 1)

D, :3.l7x10—82 [L+(1.1IM )(S ;:UX/Q) ;) (Eq.2)

The annual dose to critical organs of a real individual for the
radionuclides other than noble gases released in the gaseous
effluents shall be determined by using Equation 6 of
ODCM-QA-004. ‘

\

The total dose to a member of the public shall be calculated by
summing the direct dose determined by the environmental
monitoring program, the airborne dose contribution at the point of
interest determined per §6.2, and the total dose from liquid
effluent determined per §6.1.

_If the results of the calculated dose exceed twice the objectives of

10CFR50, Appendix |, it shall be determined whether the limits of
40CFR90 have been exceeded. If the 40CFR190 limits have
been exceeded, a special report shall be prepared and submitted

to the NRC within 30 days addressing the actions of TR 3.11.3.
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- PROCEDURE REVISION SUMMARY

RADIOACTIVE WASTE TREATMENT SYSTEMS

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 |.
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)
2)
3)

4)

5)

Incorporate PCAF Nds. 2003-1304 and 2003-1236.

‘Update the title Chemistry Supervisor-SSES to Manager-Plant Chemistry.

Add applicable Adherence Level to procedure cover sheet.

Update Attachment C to correspond with changes made via PCAF No.
2003-1304. .

Revised Annual Effluent and Waste Disposal Report title to Radioactive
Effluent Release Report to coincide with LDCN Nos. 3727 and 3728 (Unit 1
and 2 TRM change). '
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- PURPOSE

The purpose of this procedure is to define the operability requirements of the radioactive
waste treatment and effluent monitoring systems to keep effluent releases as low as is
reasonably achievable. It also includes reporting requirements when changes are made
to systems or when operability is not maintained in accordance with the Technlcal
Requirements Manual (TRM).

This procedure constitutes part of the SSES Offsite Dose Calculation Manual (ODCM)

o WhICh is a licensing basis document.

POLICY/DISCUSSION

2.1 ’ Liguid Waste Treatment '

2.1.1 - The SSES Liquid Waste Management System consists of three
processing sub-systems, liquid, chemical and laundry. Redundant
and backup equipment, alternate process routes, interconnections
and spare volumes are designed into the system to provide for
operational and unanticipated surge waste volumes due to
refueling, abnormal leakage rates, decontamination activities and
equipment downtime, maintenance and repair. The system has
piping connections to allow the installation of vendor-supplied
equipment to provide specific treatment of off-normal wastes or to
enhance the normal treatment capabilities as necessary. '
Appropriate vendor-supplied equipment may also be used in place
of installed equipment to allow for repair or replacement of
components.

2.1.2 Low conductivity liquid wastes are processed in the Liquid
Radwaste Treatment Sub-system (LRW). Liquid is collected in
- three pairs of LRW Coliection tanks. Each pair of tanks has an
approximate capacity of 28,000 gallons. Surge capacity is
maintained with two pairs of LRW Surge Tanks also with a
28,000-gallon/pair capacity.

Liquids from these tanks are normally processed through two
vertical centrifugal discharge precoat filters with 300 i filter area
at a 100 gpm normal flow rate. Liquid from the filters is then sent
to a mixed bed demineralizer with a volume of 140 ft*> and normal
flow rate of 100 gpm. The demineralizer effluent is collected in
three pairs of LRW Sample Tanks. Each pair of tanks has an
approximate capacity of 28,100 gallons. The water is isolated in
these tanks for analysis prior to recycle, reuse in the plant, or
discharge to the Susquehanna River. Off-specification liquids can
be recycled back to the Liquid Waste Management System for
additional processing.
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High conductivity wastes are collected in the Chemical Drain Tank
and’in specific sumps located in the Turbine and Radwaste
Buildings. Liquid from these sources is collected in a Chemical
Waste Tank of approximately 12,000 gallons capacity. This liquid
can then be sent to any one of two pairs of Chemical Waste
Neutralizing Tanks. Each pair has a capacity of 31,000 gallons.
The liquid is then sent to a vendor-supplied Chemical Waste
Processing Sub-system for radionuclide removal. The effluent
from the Chemical Waste Processing Sub-system is routed to the
Evaporator Distillate Sample Tank where it can be isolated for
analysis prior to discharge. The capability exists to recycle the
liquid for additional processing if necessary.

The Laundry Waste Sub-system collects water from washdown,
laundry and decontamination facilities in one of two Laundry Drain
Tanks. Each tank has a capacity of approximately 820 gallons
and has an independent mechanical filter system. One tank is
normally valved to receive waste while the other is valved for
processing. Effluent from these tanks is routed to the Laundry
Drain Sample Tank where it can be isolated for analysis prior to
discharge. Off-specification liquid can be returned to the
Chemical Waste Processing Sub-system.

A flow diagram of the Liquid Waste Management System is shown
in Attachment B.

Definition of "Appropriate Treatment" for Liquid Wastes

2.21

222

TR 3.11.1.3 requires that the appropriate portions of the liquid
waste treatment system be operable and be used to reduce
radioactivity in liquid wastes prior to their release when projected
doses from each reactor unit to unrestricted areas would exceed
0.06 mrem to the total body or 0.2 mrem to any organ in a 31-day
period.

Normal treatment, which is considered appropriate for each
subsystem, is as follows: _

a. Filtration is considered appropriate treatment for the Liquid
Radwaste Laundry Processing Subsystem, which consists
of high conductivity liquid wastes, such as those from
equipment washdown and personnel decontamination
facilities, or laundry.
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The Mobile Liquid Processing System (a vendor-supplied
system which is directed to the Distillate Sample Tank)
comprises the Liquid Radwaste Chemical Processing
‘Subsystem. Appropriate treatment options provided by
this system consist of filtration and demineralization.

Demineralization and filtration are considered appropriate
treatment for low conductivity/low organic contaminant

~ liquid wastes entering the Liquid Radwaste Processing
Subsystem (LRW collection tanks).

Release with filtration alone is considered appropriate
treatment for low conductivity/low organic contaminant
liquid waste for batches which yield projected doses prior
to treatment of less than or equal to 6.45E-04 mrem to the
total body and 2.15E-03 mrem to any organ. .

For batches of liquid radwaste which have no identified
gamma activity above the Technical Requirements Manual
Liquid Effluent LLD level (TR 3.11.1.1 Table 3.11.1.1-1),
release without treatment is considered appropriate.

Projected dose threshold values used are derived by
dividing the “per-unit’ maximum projected doses without
treatment (0.06 and 0.2 mrem) by 31 days and by 6, the
maximum possible number of batches released per day.
The “per-unit” threshold values are doubled (due to SSES
is a two-unit site) to yield per-batch dose action levels. The
two levels of “appropriate” treatment are in place so as not
to require application of demineralization for treating low
activity, high conductivity water (e.g., from Circulating or -
Service Water leakage). This would increase the overall
efficiency of the solid radwaste program while ensuring
calculated doses remain at a suitable fraction of 10CFR50
Appendix | design objectives and TR 3.11.1.2 limit
(PLI-70360 and PLI-70612).

If liquid waste was discharged without treatment at levels
exceeding TR 3.11.1.3, a special report shall be prepared
and submitted to the NRC within 30 days which addresses
the actions of TR 3.11.1.3.
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2.3  Liguid Effluent Monitoring instrumentation
2.3.1 Liquid radwasfe monitoring instrumentation shall be maintained as

specified in TR 3.11.1.4 and liquid process monitoring
instrumentation shall be maintained as specified in TR 3.11.1.5.
When monitoring instrumentation is not operable in accordance
with the TRM, the required action of the TRM shall be '
implemented as stated. If the inoperable condition was not
corrected within the specified time frame, a report of the

- uncorrected condition shall be made in the Radioactive Effluent
Release Report.

2.4 Gaéeous Waste Treatment

241 The SSES Off Gas Treatment System operates with four steam jet
air ejectors maintaining condenser vacuum. Noncondensible
gases are passed through one of three recombiners (one for each
reactor unit plus a common recombiner), reducing the amount of -
gases to be filtered and released. Gases pass through a two to
nine minute holdup pipe before entering the Off Gas Treatment
System, which consists of one 100 percent capacity system per
reactor unit.” Each system consists of precoolers, chillers,
reheaters, guard beds, and five charcoal absorbers and an outlet
HEPA filter. Filtered air then exits to the Turbine Building vent.

2.4.2 The gaseous radwaste treatment system must be in operation
whenever the main condenser air ejector system:is in operation.
- This is the appropriate level of gaseous waste treatment.

24.3 TRO 3:11.2.5 applies to the Ventilation Exhaust Tfeatment
Systems listed in Attachment A.

244 Filtered exhaust systems serve selected areas of Zone |, If, and Ill -
of the SSES Reactor Building. The Zone | and Zone Il equipment
compartment and Zone Il filtered exhaust systems each consist of
two 100% capacity redundant fans and two 55% capacity filter
trains. Each filter train has, in the direction of air flow, roughing
filters, upstream HEPA filters, a charcoal filter bed, and o
downstream HEPA filters. Exhaust fan discharge is then routed to
the atmosphere via the Reactor Building vents, where effluents
are continuously sampled and monitored.

2.4.5 The containment drywell is vented and purged via the Standby
Gas Treatment System (SGTS) to ensure releases from the
drywell are maintained as low as is reasonably achievable. This
provides the appropriate level of treatment.
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246 The Turbine Building Filtered Exhaust System draws air from
' those areas of the building that are most likely to become
contaminated. Two 100% capacity fans serve each system, which
' contains two 50% capacity filter housings made up of a particulate
prefilter, an upstream HEPA filter and a charcoal filter.
Discharged air is released via the Turbine Building vents, which
are continuously sampled and monitored.

247 - The Radwaste Building Filtered Exhaust System draws potentiaily
' contaminated air from selected areas of the Radwaste Building.
The system contains two 100% capacity fans and two 50%
capacity filter housings, each containing a particulate filter bank
and a HEPA filter. Filtered air is discharged via the Unit 1 Turbine
Building vent. J

248 Ventilation exhaust systems must be drawing air through the
"HEPA and charcoal filters (where available) as the apprOprlate
level of waste treatment.

249 In order to minimize-the quantities of radioactivity in airborne
' effluents from the station, the ventilation exhaust treatment
(filtered exhaust) systems are normally kept in service at SSES. A
flow diagram of the Gaseous Waste Management System is
shown in Attachment C.

24.10 As the need arises, these systems are periodically rendered
inoperable for maintenance or testing activities. If the most recent
31-day dose projection indicates that dose may exceed 0.3 mrem
to any organ when averaged over the projected 31-day period,
treatment systems rendered inoperable will be restoredto =~
operable status as quickly as is practicable.

2.4.11 When the Standby Gas Treatment System (SGTS) is.not being
used, a small amount of flow from the SGTS vent remains. This
residual flow originates in the battery rooms and SGTS Equipment
Room in the control structure. Because there are no identifiable
sources of radioactivity in these rooms, auxiliary particulate and
iodine sample and noble gas grab sample at 4-hour intervals are
not required from the SGTS vent when the SGTS continuous vent
monitor is out of service, provided that

a. the Standby Gas Treatment System is not being used,
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b. - there are proper administrative controls in place to ensure
that the required sampling will begin within 4 hours if the
treatment system is operated.

24.12 - If inoperable gaseous radwaste treatment systems are not
returned to operation as required by TR 3.11.2.4.A, then a special
report shall be prepared and submitted to the NRC within 30 days.

2.4.13 If gaseous effluents are discharged in excess of the limits of TRO
3.11.2.5 without appropriate treatment, then a special report shall
be prepared and submitted to the NRC within 30 days.

 Gaseous Effluent Monitoring Instrumentation

 Gaseous effluents shall be monitored as specified in TR 3.11.2.6. When

monitoring instrumentation is not operable in accordance with the TRM, the
required action of the TRM shall be implemented as stated. If the inoperable
condition is not corrected in the specified time frame, a report of the uncorrected -
condition shall be made in the Radioactive Effluent Release Report. :

Solid Waste Treatment Including the Process Control Program (PCP)

2.6.1 The SSES Solid Radwaste System collects all wet wastes
: produced from the operation of other plant systems: A
vendor-supplied system processes and packages the wastes into
a waste form that meets all applicable federal, state, and local
requirements for transportation, storage, and disposal. The Solid
Radwaste Process Control Program (NDAP-QA-0646) contains
the administrative controls for waste sampling, waste analysis,
formulation for solidification or dewatering instructions, verification
~ of solidification or dewatering, and reporting of process failures to

ensure liquid waste is properly processed for disposal. In.
addition, the Process Control Program provides requirements for
classifying waste in accordance with 10CFR61.

2.6.2 Changes in radioactive solid waste processing and operational
: changes shall be controlled, reviewed, and approved in
accordance with NDAP-QA-0646.

2.6.3 Any changes to the Solid Radioaétive Waste Process Cdntrol
Program shall be provided in the Radioactive Effluent Release
Report.
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RESPONSIBILITIES

4.1 Vice President-Nuclear Operations
4.1.1 : Ensures that radioactive waste treatment systems are operated in
compliance with the TROs stated in the Technical Requirements
Manual and in accordance with this procedure.

4.2 General Manager—Nuclear Engineering

421 - Provides modification engineering and support in accordance with
NDAP-00-1203 for equipment and systems involved with the
treatment or monitoring of radioactive effluents.

4.3 Manager-Plant Chemistry

4.3.1 Ensures adequacy and correctness of operability requirements of

: the radioactive waste treatment systems presented in this
procedure.

4.3.2 Ensures adequacy and correctness of pre-release liquid effluent

dose assessments.
DEFINITIONS |
5.1 LRW - Liquid Radwaste
5.2 RCA - Radiologically Controlled Area
' PROCEDURE |

6.1 Liquid Waste Treatment

6.1.1 Chemistry shall perform a dose assessment using the ,
methodology of ODCM-QA-005 prior to release in cases when a
batch of liquid waste must be released with treatment less than
that specified in Section 2.2, to ensure that the limits of TR
3.11.1.2 are not exceeded.

6.2 Gaseous Waste Treatment

6.2.1 - Dose projections shall be performed at least once per 31 days
based on the most recently available effluent data. If it is known -
prior to performing the dose projection that a treatment system will

- be out of service, and if data exists which indicates how the lack of
treatment will impact effluents, these factors will be considered
when performing the dose projection.
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- 6.3 Evaluating the Dose Impact of Changes to Waste Treatment Systems

6.3.1

The Radioactive Effluent Release Report shall include a
discussion of any major changes to radwaste systems (liquid,
gaseous and solid). Such discussion shall include the foliowing:

a.

a summary of the evaluation that led to the determination
that the change could be made in accordance with
10CFR50.59,

sufficiently detailed information to fully support the change
without supplemental information,

detailed descriptions of the equipment, components and
processes involved and interfaces with other plant
systems, '

- an evaluation which shows how the predicted releases of

radioactive materials in liquid and gaseous effluents and/or
quantity of solid waste differ from those previously
predicted in the license application or subsequent
amendments,

an evaluation of the change which shows the expected
maximum exposures to an individual in the unrestricted

‘area and to the general population that differ from those

previously estimated in the license application or
subsequent amendments,

a comparison of predicted releases of radioactive materials
in liquid and gaseous effluents and in solid waste to the
actual releases for the period prior to when the changes

~are to be made, ‘

an estimate of exposure to plant operating personnel as a -
result of the change, and documentation that the change
was reviewed and approved by PORC.
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If a modification to the liquid waste system resuits in positioning a
radioactive liquid storage tank outside which is not surrounded by
a liner, dike, or a wall capable of holding the contents of the tank
and the tank does not have an overflow or surrounding area
drains connected to the Liquid Radwaste Treatment System, then
the tank contents shall be limited to less than 10 Curies (not
including tritium and dissolved gas). Chemistry will sample the
tank per the TRM to ensure the contents are limited to 10 Curies.
This is to ensure that a.tank failure will not result in radioactivity in
the nearest drinking water source in concentrations which exceed
10CFR20, Appendix B, Table 2, Col. 2.
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TRM 3.11.2.5 VENTILATION EXHAUST TREATMENT SYSTEMS

UPSTREAM

0F716

DOWNSTREAM
HEPA HEPA
FILTER SYSTEM LOCATION DESIGNATION CHARCOAL | DESIGNATION
Unit 1 Turbine Building 1F157A/B 1F158A/B N/A
Unit 2 Turbine Building 2F157A/B 2F158A/B N/A
Unit 1 Zone 1 Reactor Building 1F255A/B 1F257A/B 1F258A/B -
Unit 1 Zone 3 Reédtor Buildiﬁg - 1F216A/B 1.F‘21 7A/B 1F218A/B
Unit 2 Zone 2 Reactor éunding 2F255A/8 2F257A/B 2F258A/B
Unit 2 Zone 3 Reactor Building 2F216A/B 2F217A/B 2F218A/B
Radwaste Buildiﬁg Exhaust - 0F355A/B N/A N/A
. Radwaste Tank Vent 6F358 ‘0F359 N/A
| Control Structure Sample Room OF134 "OF135 N/A
Control Structure Rad Chem Lab OF137 OF138 N/A
Control Structure Rad Chem Lab OF14O OF141 N/A
Control Structure Decon Area 0F143 0F144 N/A
S&A Building N/A N/A

Page 1 of 1
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REACTOR WELL SEAL LEAK DRAIN

FROM EVAPORATOR HEATING |
STEAM CONDENSATE RETURN TANK

REACTOR BUILDING DRAINS l
I FROM PHASE SEPARATORS R
(DECANT) DRYWELL DRAINS ] I SSES LIG UID EFFLUENT RELEA SE FLO WPA TH o J
FROM RHR SYSTEM ]
I (SUPPRESSION POOL TRANSFERS) TURBINE BUILDING DRAINS l [M-161, M-162, M-163 AND M-184}
| rabwaste suioing orains RADWASTE BUILDING DRAINS —l

LIQUID RADWASTE RECYCLE ﬂ

r

LIQUID RADWASTE
COLLECTION AND
SURGE TANKS
0T-302A THRU F
0T-304A THRU D

—x Y

LIQuUID LIQUID LIQUID
RADWASTE RADWASTE ) RADWASTE
FILTERS DEMINERALIZER SAMPLE TANKS
OF- 2A & . .
LIQUID RADWASTE F-302A & 8 0-301 H 0T-303A THRU F
- CONDENSATE

COLLECTION TANK PUMPS
0P-301A, B & C

' STORAGE
TANKS

0T-522A & B

To
WASTE MIXING TANKS
(SWMS)

TO
SPENT RESIN TANKS
(SWMS)

LIQUID RADWASTE
SAMPLE TANK PUMPS

’\ 0P-522A, 8 & € ‘ \ .

RADWASTE BUILDING FUEL POOL CLEANUP
SAMPLE STATION SYSTEM CHEMICAL DECON
RWCU CHEMICAL DECON. ’ CHEMICAL DECON LAB & DECON DRAINS l
AUX. BOILER BLOWDOWNS CHEMICAL ODRAIN TANK ] .

CHEMICAL WASTE

F"'-‘!_ﬂ

TANK D_T-314 . RADWASTE DISTILLATE
EVAPORATORS SAMPLE TANK
CHEMICAL WASTE TANK : OE-302A, B 07-321
PUMPS 0P-326A, B
<
A 4
(2) CONDENSATE DEMIN :
r RESIN REGEN. TANKS EVAPORATOR
( CONCENTRATE :
STORAGE TANK DISTILLATE
CHEMICAL WASTE . 07-322 SAMPLE TANK
NEUTRALIZING . N PUMPS
TANKS 0P-327A, B
1T-130A, 8
27-130A, B

CHEMICAL WASTE
NEUTRALIZING TANK PUMPS
1P-130A, B AND 2P-130A, B

CONDENSATE STORAGE TANK
DISCHARGE PUMP 0P-328

’ MOBILE ‘
PROCESSING

SYSTEM

PERSONNEL DECONTAMINATION ~
(DETERGENTS)
I FLDOR DECON (SOITUTIONS) CASK CLEANING DRAINS (3) ]
L REGULATED SHOP DRAINS LAUNDRY DRAINS ]

LAUNDRY DRAIN LAUNDRY DRAIN LAUNDRY DRAIN
TANKS FILTERS SAMPLE TANKS
aT-31114, 8 0F-313A1-A3 aT-312
0F313B1-83 ¥

¢

LAUNDRY DRAIN
TANK PUMPS
0P-3184, B

LAUNDRY DRAIN
SAMPLE TANK PUMPS
0P-319A, 8

L J ~
(1) RADWASTE EVAPORATORS (2) COND DEMIN RESINS CURRENTLY (3) CONTAMINATED CLOTHING CURRENTLY
ARE NOT USED NOT REGENERATED NOT LAUNDERED ONSITE

COOLING TOWER BLOWDOWN LINE

DIFFUSER

SUSQUEHANNA RIVER
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SSES GASEQUS EFFLUENT RELEASE FLOWPRATH

- l Page 1 of 2

RADWASTE BUILDING (M-179)

UNIT 1 REACTOR BUILDING
(M-175, M-176) )

ZONE III FILTERED EXHAUST

. i it
A FILTER v i B FILTER
_ I . ,
B FILTER L——] TANK VENT FILTER EXHAUST

]

 ——— UNIT 1 OFFGAS SYSTEM (M-171) |

|

ZONE III _UNFILTERED EXHAUST l

| STEAM PACKING EXHAUSTER (M-107)
UNIT 1 MECHANICAL VACUUM PUMP (M-107)
' CONTROL STRUCTURE (M-178)

FILTERED
—FI LTER

*

SMOKE REMOVAL (2)
CONTROL FILTER UNIT (2)
CONTROL ROOM KITCHEN

CONTROL ROOM TOILET
" ACCESS CONTROL AREA
TOILET
ACCESS AREA GENERAL

EXHAUST
FANS

FILTER .

ZONE I EQ. COMP.
FILTERED EXHAUST SYSTEM

FILTER

+ B FILTER
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SSES GASEOUS EFFLUENT RELEASE FLOWPATH

T o R
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i Aj@rﬂu“x 2 ; R, 2 2 1‘ m‘: Y TEh ‘ SN _\ ,'“. s ‘:‘“ g A

ZONE 111 FILTERED EXHAUST é%

a2 DX UNIT
A — FREON

A FILTER RELIEF

ROOMS R
B FILTER =

D A A A A A G R L
Z I UN ERED A

1L

FAN

ROOMS

,’@;‘ﬂ' oA REAEE

n

. SBGT .-
EXHAUST VENT

5 al \ v
e e R B R

] ZONE II EQ. COMP. E
' FILTERED EXHAUS E

A FILTER
B FILTER

R e T o
Z I

Lt
,

-

5
i

ROOMS

R
FILTERED i

FAN
ROOMS

Page 2 of 2

UNIT 2 OFFGAS SYSTEM ]

STEAM PACKING EXHAUSTER 1

UNIT 2 MECHANICAL VACUUM PUMP ]

e

SR

HA
- B
} y ?’ﬂv'}?!

.

s

SUPP.POOL
&R

e



PROCEDURE COVER SHEET

PPL SUSQUEHANNA, LLC PROCEDURE

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ODCM-QA-008
. : _ : Revision 11
Page 1 of 86

ADHERENCE LEVEL: INFORMATION USE

QUALITY CLASSIFICATION: APPROVAL CLASSIFICATION:
(X) QAProgram () Non-QAProgram | (X) Plant ’ () Non-Plant
- ( ) Instruction - '

EFFECTIVE DATE: é/ 7 ]Q&O 7

PERIODIC REVIEW FREQUENCY: N/A.
PERIODIC REVIEW DUE DATE: - N/A
RECOMMENDED REVIEWS: o L

‘Nuclear Emergency Planning -

Procedure Owner: C Francis J. Hickey

Responsible Supervisor: Chemistry Support Supervisor
Responsible FUM: | Manager-Plant Chemistry
Responsible Approver: Vice President-Nuclear Operations

FORM NDAP-QA-0002-1, Rev. 4, Page 1 of 1 (Electronic Form)




TITLE:

ODCM-QA-008
Revision 11
Page 2 of 86

PROCEDURE REVISION SUMMARY

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

1) Update/Revuse Attachment G to delete milk sampling location 10D1 and
add milk sampling locations; 10D3, 12B2 and 16E1.

2) Update Attachment Eto correspond with the changes made to
Attachment G.

3) Revise Attachments D, E and F to add locations listed in Attachment G
which were not previously identified on the attachments.

The changes to ODCM-QA-008 above have been determined to not decrease
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.
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The purpose of this procedure is to provide 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 Program (REMP), which includes the Annual Land Use
Census Survey and Interlaboratory Comparison Program. '

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

POLICY/DISCUSSION

2.1 Monitoring Program

211

212

213

The results of the Radiological Environmental Monitoring Program
are intended to supplement the results of the radiological effluent .
monitoring by verifying that the measurable concentrations of
radioactive materials and levels of radiation are not higher than
expected on the basis of the effluent measurements and modeling
of the environmental exposure pathways. Thus, the specified
environmental monitoring program provides measurements of
radiation and of radioactive materials in those exposure pathways
and for those radionuclides which lead to the highest potential -
radiation exposures of individuals resulting from station operation.

Environmental samples shall be collected and analyzed according
to Attachment G at locations shown in Attachments'A through F.
Comparisons to the Reporting Levels of TR Table 3.11.4.1-2 are

~ conducted in accordance with procedure SC-099-003. Analytical

techniques used shall ensure that the detection capabilities in TR
Table 3.11.4.1-3 are achieved. Potential milk (dairy farms) or '
garden sampling locations shall be evaluated for monitoring based
on the most recent relative deposition (D/Q) meterological data. If
elevated levels of gamma emitting radionuclides (which are the
resuit of station operations) are identified in environmental
samples, then consideration should be givén to analyze for “hard
to detect’ radionuclides (e.g. Ni-63, Fe-55, Sr-90, transuranics) as
applicable. L

Sampling specified in Attachment G shall be performed with a
maximum allowable extension not to exceed 25 percent of the
specified interval. More restrictive tolerances may be imposed by
implementing procedures. '



2.1.4

215
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Program changes may be proposed based on operational
experience. Deviations are permitted from the required sampling
schedule if specimens are unobtainable due to hazardous
conditions, seasonal unavailability, malfunction of automatic
sampling equipment, and other legitimate reasons. If specimens
are unobtainable due to sampling equipment malfunction, an effort
shall be made to complete corrective action prior to the end of the
next sampling period. All program changes and deviations from .
the sampling schedule shall be documented in the next Annual
Radiological Environmental Operating Report.

An Annual Radiological Environmental Operating Report shall be
prepared and submitted to the NRC prior to May 15 of each year
in accordance with Technical Specification 5.6.2. The report shall
include summaries, interpretations and analyses of trends of the
results of the Radiological Environmental Monitoring Program
(including any monitoring not conducted in accordance with TR
Table 3.11.4.1-1) for the reporting period. A comparison, as
appropriate, of sample analysis results with pre-operational
studies, operational controls and results reported in previous
reports shall be included. An assessment of environmental
impacts of plant operation shall be made. The material provided
shall be consistent with the objectives contained in the ODCM and
10CFR50, Appendlx I, Sections IV.B. 2 IV.B.3 and IV.C-

The Annual Radiological Enwronmental Operatlng Report shall
include the results of analyses of all radiological environmental
samples and of all environmental radiation measurements taken
during the period at the locations specified in'the ODCM as well
as the summary and tabulation of results presented in the format
of the table in the Radiological Assessment Branch Technical
Position, Rev. 1, November 1979. The resuits of the Land Use
Census and the Interlaboratory Comparison Program are included
as well as corrective actions for analyses with results which are
outside the control limits specified in the Interlaboratory
Comparison Program. Detected radionuclides which are not the
result of plant effluents must be included in the report.

At least two maps, including one near the Site Boundary, showing
monitoring/sampling locations that are keyed to table(s) providing
distances and directions from the plant centerline shall also be
included.
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In the event that some individual results are not available for
inclusion with the report, the report shall note and explain the
reasons for the missing results. The missing data shall be
submitted in a supplementary report as soon as possible.

Special Reports shall be preparéd and submitted to the NRC in
accordance with the TROs of the specific sections of the
Technical Requirements Manual.

When performing dose calculations in support of REMP sample
results, consideration should be given to the fact that some
monitoring locations may represent multiple exposure pathways
(e.g., ground water feeds into the Peach Stand Pond and Lake
Took-A-While).

Census Program

2.2.1

.2.2.2

223

- Broad leaf vegetation sampling of at least three different kinds of

vegetation may be performed at the site boundary in each of two
direction sectors with the highest predicted D/Q's in lieu of the
garden census. Specifications for broad leaf vegetation sampling
in TR Table 3.11.4.1-1, item 4C shall be followed, including
analysis of control samples.

If a land use census identifies a location(s) with a higher average

annual deposition rate (D/Q) than a current indicator location, the
following shall apply: -

a. If the D/Q is at least 20 percent greater than a previously
high D/Q, the new location shall be added to the program
within 30 days of documented identification of sampling

-feasibility. The indicator location having the lowest D/Q
may be dropped from the program after October 31 of the
year in which the land use census was conducted.

b. If the D/Q is not 20 percent greater than the previously
highest D/Q, direction, distance, and D/Q will be
.considered in deciding whether to replace one of the
existing sample locations. If applicable, replacement shall
be within 30 days of documented decision making.

Any evaluations of possible location replacement should include
the past history of the location, availability of sample, milk
production history, and other applicable environmental conditions.
New locations for dose calculations or environmental monitoring
shall be reported in the Radioactive Effluent Release Report.
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224 A land use census will be conducted at least once per calendar
-year by a door-to-door or aerial survey, by consulting local
agricultural authorities, or by any combination of these methods.

Interlaboratory Comparison Program
2.3.1 ” The laboratories providing radioanalytical services for the station’s
- Radiological Environmental Monitoring Program (REMP) shall
participate in an Interlaboratory Comparison Program (ICP) which
is traceable to NIST and should cover media sampled by the
REMP.
2.3.2 Analysis results which are obtained as part of an ICP, that are not
- within acceptance limits established by the ICP, shall be
investigated by the laboratory responsible for the analysis.’
Corrective action appropriate for the findings of the investigation
shall be taken. Investigation findings and corrective actions taken
shall be described in the Annual Radiological Enwronmental
Operatlng Report
2.4 Dose Computations
241 When doses to members of the public are to be determined from
‘ REMP sample analysis results reported above LLD, doses should
be added across sampling media for the same exposure pathways
(airborne or waterborne), if available, to maximize the result for a
particular age group and organ.
REFERENCES o
3.1 Reguilatory 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 10CFR50, Appendix I.
3.2 TR Table 3.11.4.1-1, Radiological Environmental Monitoring Program
3.3 TR Table 3.11.4:1-2, Reporting Levels for Radioactivity Concentrations in
Environmental Samples
3.4 TR Table 3.11.4.1-3, Detection Capabilities for Environmental Sample Analysis
35 TS 5.6.‘2, Annual Radiological Environmental Operating Report. -
3.6 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 Light-Water-Cooled Nuclear Power
Reactor Effluents



3.7

3.8

39

3.10
3.11
3.12
3.13
3.14

3.15
3.16

3.17

3.18

3.19

3.20

"Dames & Moore Report: Assessment of Hydrogeologic Conditions,
Susquehanna Steam Electric Station, January 1986
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40CFR141, National Primary Drinking Water Reguiations

Regulatory Guide 4.8, December 1975- Environmental Technical Specifications
for Nuclear Power Plants

Branch Technical Position to NRC Reg. Guide 4.8, Rev. 1, November 1979
ORP/SID 72-2, Environmental Radioactivity Surveillance Guide |
CH-RM-Q‘01, Conduct of Radiological Environmental Monitoring Progranﬂ
SC-699-003, REMP Quarterly Surveillance

SC-099-004, Perforfnance' of REMP Annual TS/TRM Surveillances
SC-699f005, REMP Land Use Census Surveillance

CH-TP-101, Radioactive Effluent Tracking and Dose Assessment Software
(RETDAS) User Guide

PPL Calculation EC-ENVR-1027, SSES REMP Dose Factor Calculations:
C.R.96-1310 -

PLI-92573, 2003-Envir9nmental TLD Reduction Evaluation )

AR No. 823249

USNRC Information Notice 2006-13, Ground-Water Contamination Due to '-
Undetected Leakage of Radioactive Water, July 10, 2006 '

RESPONSIBILITIES

4.1

4.2

Chemistry Support Supervisor

411 Is responsible for appointing and supervising Chemistry Support
Personnel.

Chemistry Support Personnel

4241 Have the primary responsibility for developing the REMP and
ensuring proper conduct of the REMP.
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DEFINITIONS | ' ‘

5.1  LLD - Lower Limit of Detection, the smallest concentration of radioactive material
in a sample that will yield a net count (above system background) that will be
detected with 95 percent probability with only a 5 percent probability of falsely
concluding that a blank observation represents a "real" signal.

5.2 REMP - Radiological Environmental Monitoring Program.

5.3 MEMBER(S) OF THE PUBLIC - Shall include all persons who are hot
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.

54  Weekly (W) - at least once per 7 days +/- 1.75 days

55 Bi-Weekly (BW) - at least once per 14 days +/- 3.5 days

56  Monthly (M) - at least once per 31 days +/- 7.75 days

5.7  Quarterly (Q) - at least once per 92 days +/- 23 days

‘5.8 _Semi-annually (SA) - at leastonce per 184 days +/- 46 dayé .

59  Annually (A) - at least once per 365 days +/-91.25 days

5.10 Special Interest Area - an area monitored for direct radiation such as population
centers, nearby residences, schools or hospitals
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PROCEDURE

6.1 Dose CommpUtationsv

6.1.1 Annual Doses to Members of the Public from Ingestion of
Radioactive Material

a. The RETDAS Computer Program may be used (as
applicable) to determine annual doses to members of the
public from ingestion of radioactive material for various
pathways, age groups and organs per CH-TP-101.

b. Alternatively, Chemistry Support Personnel shall determine
annual doses to members of the public from ingestion of
radioactive material for various pathways, age groups and
organs according to the methodology developed in
EC-ENVR-1027:

Drempine =DFcacine * RESqewp * Foame (Eq. 1)
where:
Dremeing = Annual dose from ingestion, as determined from REMP

sample result (mrem/year). Refer to Attachment M for
the regulatory basis of the calculation of Dremeing- -

Dose rate factor for ingestion pathway;
mrem-liter/pCi-yr for liquid samples; mrem-kg/pCi-yr for
solid samples (Attachments H through K).

- DFcacine

-REM.P sample result: pCifliter for water or milk
samples; pCi/kg for vegetable, fruit, meat or fish
samples.

RESgremr

Correction factor for the fraction of year represented by -
the sampling period (for cases where only periodic or
seasonal sampling is conducted).

FSAMP
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Chemistry Support Personnel shall determine annual dosesto
members of the public from inhalation of radioactive material for
various pathways, age groups and organs according to the
methodology developed in EC-ENVR-1027:

Dgremping =DFcacciny *RESpemp “Fsame (Eq. 2)
‘where:
Drevernt = Annual dose to orgéns or total body from inhalation, as

determined from REMP sample result (mrem/yr). Refer
to Attachment M for the regulatory basis of the
calculation of Dremeann-

DFCALC/INH = Dose rate factor for inhalation pathway
- (mrem-m®/pCi-yr) (Attachments H through K).
RESgemr = REMP sample result: pCi/m3 for air samples corrected

for absorption efficiency of filter media.

Chemistry Support Personnel shall determine annual doses to
members of the public from exposure to contaminated sediment
~ for total body and skin dose, for various age groups according to.
- the methodology developed in EC-ENVR-1027: )

Dremp/1e = DF CALC/TB * RESggmp- 'FéAMP

(Eq. 3)
Drempiskin = DFcarciskin “RESgemp *Fsame ~ (Eq. 4)
where:

Drevpis = Annual total body dose, as determined from REMP

- sample result (mrem/yr). Refer to Attachment M for the
regulatory basis of the calculation of Dgemprra-

Drempisin = Annual skin dose, as determined from REMP
sample result (mrem/yr). Refer to Attachment M for
the regulatory basis of the calculation of Dgewp/skin-

RESgeme = REMP sample result: pCi’kg sediment.

DFcaLcrrs = Total body dose rate factor from sediment

(mrem—kg/pCi-yr) (Attachment L).
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_ DFCALC/SK{N =  Skin dose rate factor from sedimént '
(mrem-kg/pCi-yr) (Attachment L).
stp .= Correction factor for the fraction of y'ear

represented by the sampling period (for cases
where only periodic or seasonal sampling is
conducted).

7. RECORDS

None
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OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure
Pathways
and/or
Sample

Airborne

Radioiodine

-and

Particulates™

Direct
Radiation

Page 1 of 4

Number of Samples

and Locations*

1281
12E1

- 382

13S6

6G1
8Gl1

1D5

182
282
283
2F1
3E1

3G4

382
3S3
483
4E2

4G1
456
5E2
587
554

654
6A4
6E1
659
756
7E1

7G1
787

8A3

882
8B2

0.4mi
4.7 mi
0.5 mi
0.4 mi

13.5 mi

12.2 mi.

4.0 mi

0.2 mi
0.9 mi
0.2 mi
5.9 mi
4.7 mi

0.5 mi-
0.9 mi
02 mi
4.7 mi

14 mi
0.7 mi
4.5 mi
0.3 mi

08mi

0.2 mi
0.6 mi
4.7 mi
0.2 mi
0.2 mi
4.2 mi

14 mi
04 mi
0.9 mi

0.2 mi
14 mi

" WSW West Building Laborétory

WSW Berwick Hospital

NE  SSES Backup Met. Tower

w Former Laydown Area,
West of Confer’s Lane

ESE Freeland Substation®

SSE PPL System Facilities
Center, Humboldt

Industrial Park
N ' Mocanaqua Sewage
Treatment Plant®
"N Perimeter Fence®

NNE ° Thomas Road

_NNE : Perimeter Fence®

NNE - St..Adalberts Cemetery®
NE  Webb Residence- Lilly
Lake*

" NE Wilkes Barre Service

Center ©¢ ,
NE  SSES Backup Met. Tower
NE ANSP Riverlands Garden

ENE West of SSES APF

ENE Ruckles Hill & Pond Hill
Roads Intersection®

Sampling and

Type and
Frequency of Analysis

Collection Frequency

Continual sampler

.operation with sample

collection weekly.

Quarterly

ENE Crestwood Industrial Park®*® .

ENE Riverlands :

E Bloss Farm®

E Perimeter Fence®

E West of Environmental
. Laboratory

ESE Perimeter Fence’
ESE Restaurant®

ESE St. James Church®
ESE Perimeter Fence®

SE  Perimeter Fence®

SE  Harwood Transmission
Line Pole #2°

SE  PPL Hazleton Complex”®

SE .End of Kline’s Road

SSE PPL Wetlands Sign (U.S.
Route 11)

SSE Perimeter Fence®

SSE LaWall Residence®

Quarterly

Radioiodine Canistér:
analyze weekly for I-131.°

Particulate Sample:
" Analyze for gross beta
radioactivity following .
~ filter change. Perform
isotopic analysis on
composite sample (by
location) quarterly.”

Gamma Dose: Quarterly.

Gamma Dose: Quarterly.
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OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAN

Exposure

Pathways _ ‘
and/or Number of Samples Sampling and ‘ Type and
Sample and Locations* . . Collection Frequency Frequency of Analysis .

8D3 - 40mi SSE Mowery Residence®
9Bl " 13mi S Transmission Line — east of
Route 11
982 02mi S Security Fence®
9D4 3.6mi S Country Folk Store®
10B3 1.7mi SSW Castek Inc.*
10S1 04 mi SSW Post South of Switching
. Station
10S2 02mi SSW Security Fence®
10D1 30mi SSW R&C Ryman Farm®
11E1 47mi SW Thomas Residence®
11S7 04mi SW  SSES Access Road Gate
: : #50
12D2 3.7mi WSW Dagostin Residence
1283 0.5mi  WSW Confers Lane (east side) at
“12 WSW” white sign®
: 12E1 47mi WSW Berwick Hospi_i:als ¢
. 12G1 15mi WSW PPL Bloomsburg Service
Center °°
12G4 10mi WSW Naus Residence
12S1 04 mi WSW SSES West Building
1287 1.1 mi WSW Former Kisner Property
1352 04mi W Perimeter Fence™
13§85 04mi W ‘Perimeter Fence
1356 04mi W  Former Laydown Area- To-
: ' . west of Confer’s Lane
13E4 4.1mi - W - Kessler Farm® :
14D1 3.6mi WNW Moore’s Hill/Mingle Inn
: . Road Intersection
14S5 0.5mi WNW Beach Grove Rd. &
Confer’s Lane Intersection®
15A3 09mi NW Hosler Residence’
15F1 54mi NW Zawatski Farm®
1585 0.4mi NW Perimeter Fence®
16A2. 0.8 mi NNW Benkinney Residence®
1651 03 mi NNW Perimeter Fence
16S2 03 mi NNW Perimeter Fence*
16F1 7.8 NNW Hidlay Residence®

Page 2 of 4
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OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure
Pathways
and/or
Sample

Waterborne
Surface

Drinking

Ground
Water

Sedirﬁent '
from
Shoreline

Ingestion
Milk**

Fish and
Invertebrates

- Page 3 of 4

Number of Samples
and L ocations* .

287  Cooling Tower Blowdown discharge line
(restricted area) )

589 Environmental Lab boat ramp®®

6S6  River Water Intake Line®

6S5  Susquehanna River below discharge line

LTAW Lake Took-a-While

487 04 mi ENE Peach Stand Pond

12H2 Danville Water Company (Approximately
30 miles downstream) :

" 09mi NNE

282
454 05mi ENE - SSES Learning Ctr.
6S10 04mi ESE Sewage Treatment Plt.
11S2 04mi SW = Towers Club _
12F3 52mi WSW  Berwick Water Co.°
2B 1.6mi NNE Gould Island®
7B ‘1.2mi - SE Bell Bend
12F 69 mi - WSW Old Berwick Test Track
S5E2 45mi E W. Bloss Farm
6E3 4.2 mi. ESE F.R.Rinehimer Farm
10D2 3.1 mi. SSW RayRyman Farm
10D3 3.5mi. SSW C.K. Drasher Farm
13E3 50mi. W J. Dent Farm
10G1 14.0mi. SSW Davis Farm®
12B2 1.7 mi. WSW T&M Berger Farm
16E1° 4.2 mi. NNW H. Shoemaker Farm
IND Outfall area
2H Falls, Pa°

(Approximately 30 mi NNE)

SSES Energy Inf. Ctr.

Sampling and
Collection Frequency

Monthiy composite

Weekly grab sample for
Monthly composite

Quarterly grab sample

Monthly composite®

Quarterly

Semi-annually

Semi-monthly when
animals are on pasture,
monthly otherwise

Semi-annually. One
sample’ from each of two
recreationally important
species from any of the
following families:
bullhead catfish, sunfish,
pikes, or perches.

Type and
Frequency of Analysis

Gamma isotopic analysis.
Composite tritium analysis
at least quarterly.

Gamma isotopic analysis.
Composite tritium analysis
at least quarterly.

Gamma isotopic and
trittum analysis

Gross beta and gamma
isotopic analyses monthly.
Composite for tritium
analysis at least quarterly.
Gamma isotopic and
triium analysis of each
sample.

- ‘Gamma isotopic analysis

semi-annually.

Gamma isotopic and I-131
analysis of each sample.

Gamma isotopic on edible
portions.
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PERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure
Pathways .
and/or Number of Samples _ Sampling and Type and
‘Sample and Locations® . Collection Frequency Frequency of Analysis
Food 11D1 33 mi SW Zehner Farm (vegetable) At time of harvest Gamma isotopic on edible
Products 11D2 35mi SW Lupini Field (vegetable) o portions.
11IF2 55mi SW Chapin (Drake) Field
: (vegetable)
12F7 83mi WSW Lupini Farm
(vegetable)
5810 0.7mi E PPL Riverlands
‘ Parcel 30° (vegetable)
5811 l.lmi E PPL East Side Parcel 25°
' (vegetable)

*  The location of samples and equipment were designed using the guidance in the Branch Technical Position to NRC Reg. Guide 4.8, Rev. 1,
Nov. 1979, Reg. Guide 4.8 1975 and ORP/SID 72-2 Environmental Radioactivity Surveillance Guide. Therefore, the airborne sampler
locations were based upon X/Q and/or D/Q.

** Al available dairy farms are listed. Samples from 3 indicator locations (dairy farms within 5 miles) are collected based on highest dose
potential. If a milk sample is unavailable for more than two sampling periods from one or more of the locations, a vegetation sample shall
be substituted until a suitable milk location is evaluated. Such an occurrence will be documented in the REMP annual report.

high quality of radioiodine capture. A certificate from the manufacturer is supplied and retained with each batch of cartridges certifying the

. N The charcoal sampler cartridges used in the airborne radioiodine sampling program are designed and tested by the manufacturer to assure a
percent reduction of radioiodine versus air ﬂow rate through the cartridge.

. Gross beta activity calculations will be per[ormed in accordance with the procedures of the designated REMP analysis laboratory.

Control sample location.

Two-week composite if calculated doses due to consumption of water exceed one millirem per year. In these cases, 1-131 analyses wxll be
performed.

¢ Emergency Plan TLD located at this location in addmon to REMP TLD
The sample collector will determine the species based upon availability, which may vary seasonally and yearly.
& Alternate sample location for 636 to be collected and analyzed according to the required ffequencies.

Special Interest Area sample location

Page 4 of 4
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REMP DOSE FACTORS FOR ADULT AGE GROUP: MILK SAMPLE (Page 1of2)
mrem-liter/pCi-yr

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG Gi-LLI
H-3 0.00E+00 3.25E-05 3.25E-05 3.25E-05 3.25E-05 3.25E-05 3.25E-05
C-14 8.80E-04 1.76E-04 1.76E-04 1.76E-04 1.76E-04 1.76E-04 1.76E-04
Na-24 0.00E+00 .| 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 '0.00E+00
P-32 5.43E-02 3.38E-03 2.10E-03 0.00E+00 0.00E+00 0.00E+00 6.11E-03 -
Cr-51. 0.00E+00 .| 0.00E+00 7.84E-07 4 .69E-07 1.73E-07 1.04E-06 - 1.97E-04
Mn-54 0.00E+00 1.41E-03 2.69E-04 0.00E+00 4.20E-04 0.00E+00 4.32E-03
Mn-56 0.00E+00 0.00E+00 | O0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-55 8.51E-04 5.88E-04 1.37E-04 0.00E+00 0.00E+00 3.28E-04 3:37E-04
Fe-59 1.30E-03 3.07E-03 1.18E-03 0.00E+00 0.00E+00 8.56E-04 1.02E-02
Co-58 0.00E+00 2.26E-04 5.08E-04 0.00E+00 0.00E+00 0.00E+00 4.59E-03
Co-60 0.00E+00 ".6.63E-04 1.46E-03 0.00E+00 0.00E+00 0.00E+00 1.25E-02
Ni-63 4.03E-02 2.79E-03 1.35E-03 0.00E+00 0.00E+00 0.00E+00 5.83E-04
Ni-65 . 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 | O0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 . 0.00E+00
Zn-65 1.49E-03 4.75E-03 2.15E-03 0.00E+00 3.17E-03 0.00E+00 2.99E-03
Zn-69 0.00E+00 0.00E+00 | 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 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 -
Br-85 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 6.07E-03 2.83E-03 0.00E+00 0.00E+00. | "0.00E+00 1.20E-03
Rb-88 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 9.29E-02 0.00E+00 2.67E-03 0.00E+00 0.00E+00 0.00E+00 1.49E-02
Sr-90 2.35E+00 0.00E+00 5.77E-01 0.00E+00 0.00E+00 0.00E+00 6.79E-02 -
Sr-91 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
Y-90 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
Y-91 4.27E-05 0.00E+00 1.14E-06 0.00E+00 0.00E+00 0.00E+00 2.35E-02
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 9.22E-06 2.96E-06 2.00E-06 0.00E+00 4.64E-06 . 0.00E+00 9.37E-03
Zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 -0.00E+00- 0.00E+00 0.00E+00
Nb-95 1.85E-06 1.03E-06 5.54E-07 0.00E+00 1.02E-06 0.00E+00 6.26E-03
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc-99m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Page 1 of 16
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REMP DOSE FACTORS FOR ADULT AGE GRCUP: MILK SAMPLE (Page 2 of 2)

mrem-liter/pCi-yr

KIDNEY

NUCLIDE BONE LIVER . T.BODY THYROID - LUNG GI-LLI
Te-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 '0.00E+00 0.00E+00 0.00E+00
Ru-103 5.54E-05 0.00E+00 2.39E-05 0.00E+00 2.11E-04 0.00E+00 6.46E-03
Ru-105 - | 0.00E+00° 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
~ Ru-106 8.49E-04 0.00E+00 1.07E-04 0.00E+00 1.64E-03 0.00E+00- | 5.50E-02
Ag-110m 4.93E-05 4 56E-05 2.71E-05 0.00E+00 8.97E-05 0.00E+00 1.86E-02
Te-125m 8.11E-04 2.94E-04 1.09E-04 2.44E-04 3.30E-03 0.00E+00 3.24E-03
Te-127m 2.07E-03 - 7.41E-04 2.53E-04 5.30E-04 8.42E-03 0.00E+00 - 6.95E-03
Te-127 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-129m 3.42E-03 1.28E-03 5.41E-04 1.18E-03 1.43E-02 0.00E+00 1.72E-02
Te-129 9.34E-06 3.51E-06 2.28E-06 7.17E-06 3.93E-05 0.00E+00 | 7.05E:-06
Te-131m 0.00E+00 0.00E+00 '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 | = 0.00E+00 0.00E+00
Te-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 |- 0.00E+00 0.00E+00 0.00E+00
1-131 1.09E-03 1.55E-03 8.90E-04 5.09E-01 2.66E-03 0.00E+00 - 4.10E-04
I-132 0.00E+00 0.00E+00 . | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-133 . 0.00E+00 0.00E+00 0.00E+00 0:00E+00 0.00E+00 0.00E+00 0.00E+00
" 1-134 0.00E+00 0.0DE+00 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 | 0.00E+00 0.00E+00
Cs-134 " 1.92E-02 4.58E-02 '3.74E-02 0.00E+00 1.48E-02. | “4.92E-03 | 8.01E-04
Cs-136 1.82E-03 7.17E-03 5.16E-03 0.00E+00 3.99E-03 5.47E-04 8.15E-04
Cs-137 2.47E-02 | 3.38E-02 2.21E-02 0.00E+00 1.15E-02 3.81E-03 6.54E-04
Cs-138 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 5.65E-03 7.09E-06 3.70E-04 0.00E+00 2.41E-06 4.06E-06 1.16E-02
 Ba-141 0.00E+00 - | 0.00E+00 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 0.00E+00 0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00
Ce-141 2.78E-06 1.88E-06 2.13E-07 0.00E+00 8.73E-07 0.00E+00 '7.19E-03
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 '0.00E+00
Ce-144 1.51E-04 6.29E-05 - 8.08BE-06 0.00E+00 3.73E-05 0.00E+00 5.09E-02
Pr-143 2.57E-06 1.03E-06 1.28E-07 0.00E+00 5.96E-07 0.00E+00 1.13E-02
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 1.72E-06 1.99E-06 1.19E-07 0.00E+00 1.16E-06 0.00E+00 9.54E-03
W-187 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
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REMP DOSE FACTORS FOR ADULT AGE GROUP: LEAFY VEG. SAMPLE (Page 1 of 2)
mrem-kg/pCi-yr

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H-3 0.00E+00 6.72E-06 6.72E-06 6.72E-06 6.72E-06 6.72E-06 6.72E-06
C-14 1.82E-04 3.64E-05 3.64E-05 3.64E-05 3.64E-05 3.64E-05 3.64E-05
Na-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
p-32 1.18E-02 7.32E-04 4.55E-04 0.00E+00 0.00E+00 0.00E+00 1.32E-03
Cr-51 0.00E+00 0.00E+00 .| 1.66E-07 9.92E-08 . | 3.66E-08 2.20E-07 4.18E-05
Mn-54 0.00E+00 2.92E-04 5.57E-05 0.00E+00 8.68E-05 0.00E+00 | 8.94E-04
Mn-56 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-55 1.76E-04 1.22E-04 2.83E-05 0.00E+00 0.00E+00 6.78E-05 6.97E-05
Fe-59 2.73E-04 6.43E-04 2.46E-04 0.00E+00 0.00E+00 1.80E-04 2.14E-03
Co-58 0.00E+00 4.72E-05 1.06E-04 0.00E+00 0.00E+00 0.00E+00 9.57E-04
Co-60 0.00E+00 1.37E-04 3.02E-04 0.00E+00 0.00E+00 0.00E+00 2.57E-03
Ni-63 8.32E-03 5.77E-04 2.79E-04 0.00E+00 | 0.00E+00 0.00E+00 1.20E-04
Ni-65 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 | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
Zn-65 3.09E-04 9.83E-04 4.44E-04 ‘0.00E+00 6.57E-04 0.00E+00 6.19E-04
Zn-69 0.00E+00 0.00E+00 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 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
Br-85 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 1.30E-03 6.06E-04 0.00E+00 0.00E+00 .| O0.00E+00 | 2.57E-04
Rb-88 0.00E+00 0.00E+00 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+0D 0.00E+00 0.00E+00 0.00E+00
Sr-89 1.94E-02 0.00E+00 5.58E-04 0.00E+00 0.00E+00 :0.00E+00 3.12E-03
Sr-90 © 4.85E-01 0.00E+00 1.19E-01 0.00E+00 0.00E+00 0.00E+00 1.40E-02
Sr-91 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
Y-90 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
Y-91 8.92E-06 0.00E+00 2.38E-07 0.00E+00 0.00E+00 0.00E+00 4.91E-03
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 1.92E-06 6.17E-07 4.18E-07 0.00E+00 9.69E-07 0.00E+00 1.96E-03
Zr-97 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 3.90E-07 2.17E-07 1.17E-07 0.00E+00 2.15E-07 0.00E+00 1.32E-03
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc-99m 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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REMP DOSE FACTORS FOR ADULT AGE GROUP: LEAFY VEG. SAMPLE (Page 2 of 2)
mrem-kg/pCi-yr ' ’

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG Gl-LLI
Te-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-103 1.16E-05 0.00E+00 5.01E-06 0.00E+00 4.44E-05 0.00E+00 1.36E-03
Ru-105 0.00E+00 0.00E+00 0.00E+00 0.00E+00 '0.00E+00 0.00E+00 0.00E+00
Ru-106 1.76E-04 0.00E+00 2.22E-05 0.00E+00 | 3.39E-04 0.00E+00 1.14E-02
Ag-110m 1.02E-05 9.45E-06 5.61E-06 0.00E+00 1.86E-05 0.00E+00 3.85E-03
Te-125m 1.69E-04 6.14E-05 2.27E-05 '5.10E-05 6.89E-04 0.00E+00 6.77E-04
Te-127m 4.31E-04 1.54E-04 5.25E-05 1.10E-04 1.75E-03 0.00E+00 1.44E-03
Te-127 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-129m 7.21E-04 2.69E-04 1.14E-04 2.48E-04 3.01E-03 0.00E+00 3.63E-03
Te-129 1.97E:06 7.40E-07 4.80E-07 1.561E-06 8.28E-06 0.00E+00 1.49E-06
Te-131m 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Te-132 0.00E+00 -0.00E+00 | - 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
1-130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 '0.00E+00
I-131 2.44E-04 3.49E-04 2.00E-04 1.14E-01 5.99E-04 0.00E+00 9.22E-05
1-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-133 0.00E+00 0.00E+00 0.00E+00 0:00E+00 0.00E+00 0.00E+00 0.00E+00
1134 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
1-135 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cs-134 3.98E-03 9.46E-03. ' 7.74E-03 0.00E+00 3.06E-03. . | 1.02E-03 1.66E-04
Cs-136 3.95E-04 1.56E-03. 1.12E-03 0.00E+00 8.68E-04 1.19E-04 1.77E-04
Cs-137 5.10E-03 6.98E-03 4.57E-03 0.00E+00 2.37E-03 7.87E-04 1.35E-04
Cs-138 0.00E+00 |. 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 . 1.23E-03 1.55E-06 8.06E-05 0.00E+00 5.26E-07 8.85E-07 2.53E-03
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00
Ce-141 5.86E-07 3.97E-07 4.50E-08 0.00E+00 1.84E-07 0.00E+00 1.562E-03
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 3.12E-05 1.30E-05 1.67E-06 0.00E+00 7.73E-06 0.00E+00 .| 1.05E-02
Pr-143 5.59E-07 2.24E-07 2.77E-08 0.00E+00 1.30E-07 0.00E+00 2.45E-03
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 3.78E-07 4.37E-07 2.61E-08 0.00E+00 2.55E-07 0.00E+00 2.10E-03
W-187 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
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Action Item Base Information

avp

o DSS Home DSS Quick Navigation Search Again
Action Item Fact Sheet . '

L ™

Source Item AR 929814 Workflow = DISPO

Item Number 947113
. . ' - Status : .
Type/Sub/SubCat CRA N/A . Due Date 04/30/2008 Action . 340GL-RED-CHEM
x _ - Group LEAD
Identified By DOEBLER*RAYMOND E Priority 3 Resp Org Chemistry
Identified On 12/28/2007 Commit Date Assigned To MILLER*DANIEL W

Set up and hold meeting to discuss Praxair HWC Tank Farm maintenance relative to HuP enhancements. Send
proposed agenda items to personnel attending the meeting. The meeting is tentatively being scheduled for January
2008. A list of actions and implementation dates will be issued to address items and enhancements identified at the
meeting. ‘ . :

Sub Status L3 EVAL ' " Work Period ' Cost

Summary

Status Update / Resolution
Date Action Taken By . Action
NA NA ' . . NA
Affected Objects

Category o ID/Name .

NA . NA

Related Work ' ‘

Down
ORRECT - AR 929814 ‘% AP WORKING 340GL-RED- MILLER*DANIEL W
CONDITION : o CHEM LEAD ‘
While PRAXAIR was adjusting pressure at the hydrogen farm, received AR-121-001, C02, HWC PANEL 1C198
TROUBLE. NPO reported from the field that HWC isolated on High H2 Flow. Indicated pressure at the H2 farm was
744 PSIG. Pressure prior to any adjustments being made was 681 PSIG. Chemistry and HP were notified. More
information is provided in action taken. ’

Schedule / Sub Status

Ption Type =~ Type 1D Drill Up /' Status Action Group - Responsible Individual
C

P3# Schedule Start Date Finish Date
NO DATA AVAILABLE .

Comments :

Comment Type ' Added By ‘ Added Date
NA NA NA

Trend Data ) , /

Trend Code : Name . Comments

NO DATA AVAILABLE

Workflow

Status Step Name Date Work Assignment Person

PLAN APPRV APLAN APPRV 12/28/2007 340GL-RED-CHEM LEAD . DOEBLER*RAYMOND E
no comment provided : v

N APPRV APLAN APPRV 12/28_/2007 340GL-RED-CHEM LEAD DOEBLER*RAYMOND E
mment provided ’
Reassigned ASSIGN 12/28/2007 340RC-CHEMISTRY FUM ' DOEBLER*RAYMOND E

http://rp7410-d.papl.com:7780/dss/plsql/pkg_dss_fact_sheet.switchboardfstype=&leg_num=&wm_num... 1/18/2008



CRA - 9471 13. Action Item Fact Sheet

no comment provided
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'ssigned ASSIGN

no comment provided

12/28/2007

340GL-RED-CHEM LEAD

DOEBLER*RAYMOND E

ASSIGN ASSIGN
no comment provided

12/28/2007

* 340GL-RED-CHEM LEAD

DOEBLER*RAYMOND E

Attached Media

Attached Document
NA

Type Description
NA : NA

Comm_ént :
NA

Associated Groups

Name Description
NA ' NA

Comment
NA

Add On Data

Name _
NO DATA AVAILABLE

Type

Description

Active

http://rp7410-d.papl.com:77 80/dss/plsql/pkg_dss_fact_sheet.switchboard?fstvpe=&leg_num=&wm_num. .. 1/18/2008



Attachment H
ODCM-QA-008
Revision 11
Page 28 of 86

REMP DOSE FACTORS FOR ADULT AGE GROUP: FRUIT SAMPLE (Page 1 of 2)
mrem-kg/pCi-yr

Page 5 of 16

NUCLIDE . BONE LIVER T.BODY THYROID KIDNEY LUNG Gi-LLI
H3 0.00E+00 5.41E-05 5.41E-05 5.41E-05 5.41E-05 - | 5.41E-05 5.41E-05
C-14 1.48E-03 2.95E-04 2.95E-04 2.95E-04 2.95E-04 2.95E-04 2.95E-04
Na-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 5.47E-03 3.40E-04 | 2.11E-04 0.00E+00 0.00E+00 0.00E+00 6.14E-04
Cr-51 0.00E+00 0.00E+00 -| 3.08E-07 1.84E-07 6.79E-08 4.09E-07 7.75E-05
Mn-54 0.00E+00 2.08E-03 3.97E-04 0.00E+00 6.19E-04 0.00E+00 6.37E-03
‘Mn-56 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | - 0.00E+00
Fe-55 1.37E-03 9.47E-04 2.21E-04 0.00E+00 0.00E+00 5.28E-04 5.43E-04
Fe-59 8.89E-04 2.09E-03 8.01E-04 0.00E+00 0.00E+00 5.84E-04 6.96E-03
Co-58 0.00E+00 2.15E-04 4.83E-04 0.00E+00 0.00E+00 0.00E+00 4.36E-03
Co-60 . 0.00E+00 1.09E-03 2.40E-03 0.00E+00 0.00E+00 0.00E+00 2.05E-02
Ni-63 6.75E-02 4.68E-03 2.26E-03 0.00E+00 0.00E+00 0.00E+00 9.76E-04
~ Ni-65 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 .| 0.00E+00 0.00E+00 |- 0.00E+00 0.00E+00
Zn-65 2.12E-03 6.75E-03 3.05E-03 0.00E+00 4.52E-03 0.00E+00 4.25E-03
Zn-69 0.00E+00 0.00E+00 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 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
Br-85 . 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 1.18E-03 5.50E-04 0.00E+00 0.00E+00 - | 0.00E+00 2.33E-04 .
Rb-88 0.00E+00 | 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 7.03E-02 0.00E+00 2.02E-03 - 0.00E+00 0.00E+00 0.00E+00 1.13E-02
Sr-90 3.93E+00 0.00E+00 9.63E-01 | 0.00E+00 0.00E+00 | - 0.00E+00 1.13E-01
Sr-91 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
Y-90 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
Y-91 3.60E-05 0.00E+00 9.63E-07 0.00E+00 0.00E+00 0.00E+00 1.98E-02
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 8.26E-06 2.65E-06 1.79E-06 0.00E+00 4.15E-06 0.00E+00 8.39E-03
Zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 9.88E-07 5.49E-07 2.95E-07 0.00E+00 5.43E-07 0.00E-+00 3.33E-03
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc-99m 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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REMP DOSE FACTORS FOR ADULT AGE GROUP: FRUIT SAMPLE (Page 2 of 2)
mrem-kg/pCi-yr '

NUCLIDE -BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
Tc-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-103 3.34E-05 | 0.00E+00 1.44E-05 0.00E+00 1.28E-04 0.00E+00 3.90E-03
Ru-105 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 1.28E-03 0.00E+00 1.62E-04 0.00E+00 2.47E-03 0.00E+00 8.27E-02
Ag-110m 7.04E-05 6.52E-05 ~| 3.87E-05 0.00E+00 1.28E-04 0.00E+00 2.66E-02
Te-125m 6.80E-04 2.46E-04 9.11E-05 | 2.05E-04 2.77E-03 0.00E+00 2.72E-03
Te-127m 2.40E-03 8.59E-04 2.93E-04 6.14E-04 9.76E-03 0.00E+00 8.06E-03
Te-127 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-129m 1.73E-03 6.47E-04 2.74E-04 5.96E-04 7.24E-03 0.00E+00 8.73E-03
Te-129 4.74E-06 1.78E-06 1.15E-06 3.63E-06 - | 1.99E-05 0.00E+00 3.57E-06
Te-131m 0.00E+00 0.00E+00 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 0.00E+00 | 0.00E+00
Te-132 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | . 0.00E+00.
1131 1.23E-05 1.75E-05 1.01E-05 5.75E-03 3.01E-05 0.00E+00 4.63E-06
1132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1133 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
1134 0.00E+00 0.00E+00 0.00E+00 - | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1135 . 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 | -0.00E+0D 0.00E+00__| 0.00E+00
Cs-134 3.06E-02 7.28E-02 5.95E-02° | 0.00E+00 2.36E-02 | 7.82E-03 1.27E-03
Cs-136 1.44E-04 | 567E-04 4.08E-04 0.00E+00° 3.15E-04 4.32E-05 6.44E-05
Cs-137 4.13E-02 5.65E-02 3.70E-02 0.00E+00 1.92E-02 6.37E-03 1.09E-03
Cs-138 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 - | 4.09E-04 5.13E-07 2.68E-05 0.00E+00 1.74E-07 2.94E-07 | B8.41E-04
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00
Ce-141 1.35E-08 9.16E-07 1.04E-07 0.00E+00 4.25E-07 0.00E+00 3.50E-03
Ce-143 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 2.19E-04 9.16E-05 1.18E-05 0.00E+00 5.44E-05 0.00E+00 7.41E-02
Pr-143 2.23E-07 8.93E-08 1.10E-08 0.00E+00 5.16E-08 | 0.00E+00 9.76E-04
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 7.41E-08 8.56E-08 5.12E-09 0.00E+00 5.01E-08 0.00E+00 4.11E-04
W-187 0.00E+00 0.00E+00 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 0.00E+00
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R._EMP DOSE FACTORS FOR ADULT AGE GROUP: MEAT SAMPLE (Page 10f2) -

: ” mrem-kg/pCi-yr : '

NUCLIDE BONE . LIVER - T.BODY THYROID KIDNEY LUNG Gi-LLI
H-3 0.00E+00 1.15E-05 1.15E-05 1.15E-05 1.15E-05 -| 1.15E-05 1.15E-05
C-14 3.12E-04 6.25E-05 6.25E-05 6.25E-05 6.25E-05 6.25E-05 6.25E-05
Na-24 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 8.05E-03 | 5.00E-04 | - 3.11E-04 0.00E+00 0.00E+00 0.00E+00 . 9.05E-04
Cr-51 | 0.00E+00 0.00E+00 | - 1.77E-07 1.06E-07 | 3.91E-08 2.35E-07 4.46E-05
Mn-54 | * 0.00E+00 4.81E-04 9.18E-05 0.00E+00 1.43E-04 0.00E+00 1.47E-03
Mn-56 | 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 * 0.00E+00
Fe-55 2.98E-04 |  2.06E-04 4.80E-05 0.00E+00 0.00E+00 1.15E-04 1.18E-04 -
Fe-59 3.50E-04 | -8.22E-04 3.15E-04 0,00E+00 0.00E+00 2.30E-04 2.74E-03
Co-58 0.00E+00 6.74E-05 1.51E-04 . | 0.00E+00 0.00E+00 0.00E+00 1.37E-03
Co-60 0.00E+00 2.34E-04 5.15E-04 0.00E+00 0.00E+00 | 0.00E+00 °| 4.39E-03
Ni-63 1.43E-02 9.91E-04 .| 4.79E-04 0.00E+00 0.00E+00 0.00E+00 2.07E-04
Ni-65 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 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 |. 5.03E-04 1.60E-03 7.23E-04 | 0.00E+00 1.07E-03 0.00E+00 | . 1.01E-03
. Zn-89 0.00E+00 0.00E+00 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 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
Br-85 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 1.10E-03 5.14E-04 | 0.00E+00 0.00E+00 | 0.00E+00. 2.18E-04
Rb-88 0.00E+00 | O0.00E+00 | 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 0.00E+00 | = 0.00E+00
Sr-89 | 258E-02 0.00E+00 7.39E-04 0.00E+00 0.00E+00 | 0.00E+00 4.13E-03
Sr-90 8.33E-01 - | 0.00E+00 2.04E-01 | 0.00E+00 0.00E+00 0.00E+00 2.41E-02
Sr-91 | 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
Y-90 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
Y-91 ©1.22E-05 0.00E+00 | 327E-07 | 0.00E+00 0.00E+00 0.00E+00 |  6.74E-03
Y-92 0.00E+00 0.00E+00 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 0.00E+00 . 0.00E+00
Zr-95 2.69E-06 8.64E-07 5.85E-07 0.00E+00 1.36E-06 0.00E+00° 2.74E-03
Zr-97 0.00E+00 0.00E+00 0.00E+00 - | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
Nb-95 4.61E-07 2.56E-07 1.38E-07 0.00E+00 2.53E-07 - 0.00E+00 1.56E-03
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

. Tc-99m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Page 7 of 16



Attachment H
ODCM-QA-008
Revision 11
Page 31 of 86

REMP DOSE FACTORS FOR ADULT AGE GROUP: MEAT SAMPLE (Page 2 of 2)
' mrem-kg/pCi-yr ‘

- GI-LL

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG
Te-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 -0.00E+00 0.00E+00 0.00E+00
Ru-103 1.43E-05 0.00E+00 6.16E-06 0.00E+00 5.46E-05 0.00E+00 1.67E-03
Ru-105 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 2.91E-04 0.00E+00 3.69E-05 0.00E+00 5.63E-04. | 0.00E+00 1.89E-02
Ag-110m 1.67E-05 1.54E-05 9.15E-06 0.00E+00 3.03E-05 0.00E+00 6.29E-03
Te-125m 2.32E-04 8.41E-05 3.11E-05 6.98E-05 9.44E-04 0.00E+00 9.27E-04
Te-127m 6.56E-04. 2.34E-04 7.99E-05 1.68E-04 2.66E-03 0.00E+00 2.20E-03
Te-127 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-129m 8.37E-04 3.12E-04 1.33E-04 2.88E-04 3.50E-03 0.00E+00 .| 4.22E-03
Te-129 2.29E-06 8.59E-07 5.57E-07 1.75E-06 9.61E-06 0.00E+00 1.73E-06
Te-131m 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Te-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00. | 0.00E+00
1-130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1131 8.16E-05 1.17E-04 6.69E-05 3.82E-02 2.00E-04 0.00E+00 3.08E-05
1-132 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-133 0.00E+00 0.00E+00 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 {0.00E+00 0.00E+00
1-135 _ 0.00E+00 | 0.00E+00 | 0.00E+00. 0.00E+00 0.00E+00 | _0.00E+00 | 0.00E+00 -
-Cs-134 6.72E-03 1.60E-02 1.31E-02 0.00E+00 517E-03 - | 1.72E-03 2.80E-04
Cs-136 2.50E-04 | 9.86E-04 7.10E-04 0.00E+00 5.49E-04 7.52E-05 1.12E-04
Cs-137 8.76E-03 1.20E-02 . | 7.84E-03 0.00E+00 4.06E-03 1.35E-03 2.32E-04
Cs-138 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 7.55E-04 9.49E-07 4.95E-05 0.00E+00 3.23E-07 5.43E-07 1.56E-03
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 | - 0.00E+00
Ce-141 6.72E-07 4.55E-07 5.16E-08 0.00E+00 2.11E-07 '0.00E+00 1.74E-03
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 5.11E-05 2.14E-05 2.74E-06 0.00E+00 1.27E-05 0.00E+00 1.73E-02
Pr-143 3.64E-07 1.46E-07- | 1.80E-08 0.00E+00 8.43E-08 0.00E+00 1.59E-03
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 1.96E-07 2.26E-07 1.35E-08 0.00E+00 1.32E-07 0.00E+00 1.09E-03
W-187 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00

Page 8 of 16




Attachment H

- ODCM-QA-008
Revision 11
Page 32 of 86

REMP DOSE FACTORS FOR ADULT AGE GROUP: FISH SAMPLE (Page 10f 2)
mrem-kg/pCi-yr

1 NUCLIDE

BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H-3 0.00E+00 2.20E-06 2.20E-06 2.20E-06 2.20E-06 2.20E-06 2.20E-06 .
C-14 5.96E-05 1.19E-05 1.19E-05 1.19E-05 1.19E-05 1.19E-05 1.19E-05
Na-24 1.18E-05 1.18E-05 1.18E-05 1.18E-05 1.18E-05 1.18E-05 1.18E-05
P-32 3.86E-03 2.40E-04 1.49E-04 0.00E+00 0.00E+00 0.00E+00 4.34E-04
Cr-51 0.00E+00 0.00E+00 5.45E-08 3.26E-08 | 1.20E-08 7.23E-08 1.37E-05
Mn-54 0.00E+00 9.58E-05 1.83E-05 0.00E+00 2.85E-05 0.00E+00 2.93E-04
Mn-56 0.00E+00 3.81E-09 6.76E-10 0.00E+00 4.84E-09 0.00E+00 1.22E-07
Fe-55 5.77E-05 3.99E-05 9.30E-06 0.00E+00 0.00E+00 2.22E-05 2.29E-05
Fe-59 8.97E-05 2.11E-04 8.08E-05 0.00E+00 0.00E+00 5.89E-05 7.03E-04
Co-58 0.00E+00 1.55E-05 3.47E-05 0.00E+00 0.00E+00 0.00E+00 3.14E-04
Co-60 0.00E+00 4.49E-05 9.91E-05 0.00E+00 0.00E+00 0.00E+00 8.44E-04
Ni-63 2.73E-03 1.89E-04 9.16E-05 0.00E+00 * | 0.00E+00 0.00E+00 3.95E-05
Ni-65 1.51E-08 1.96E-09 8.93E-10 0.00E+00 0.00E+00 0.00E+00 4.96E-08
Cu-64 0.00E+00 4.72E-07 2.22E-07 0.00E+00 1.19E-06 - 0.00E+00 -4.02E-05
Zn-65 1.01E-04 3.22E-04 1.46E-04 0.00E+00 2.16E-04 '0.00E+00 2.03E-04
Zn-69 3.58E-15 6.85E-15 4.76E-16 0.00E+00 4.45E-15 0.00E+00 1.03E-15
~ Br-83 0.00E+00 0.00E+00 8.01E-10 0.00E+00 0.00E+00 0.00E+00 1.15E-09
Br-84 0.00E+00 0.00E+00 2.72E-20 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
Rb-86 0.00E+00 4.27E-04 1.99E-04 0.00E+00 0.00E+00" - { 0.00E+Q0 8.42E-05
Rb-88 0.00E+00 | 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 6.38E-03 |- 0.00E+00 1.83E-04 0.00E+00 0.00E+00 0.00E+00 1.02E-03
Sr-90 1.59E-01 0.00E+00 3.91E-02 0.00E+00 0.00E+00 0.00E+00 4.60E-03
Sr-91 2.07E-05 0.00E+00 8.35E-07 0.00E+00 0.00E+00 0.00E+00 9.84E-05
Sr-92 9.74E-08 0.00E+00 4.21E-09 0.00E+00 0.00E+00 0.00E+00 1.93E-06
Y-90 1.56E-07 0.00E+00 4.18E-09 0.00E+00 . | 0.00E+00 0.00E+00 1.65E-03
Y-91m 3.78E-18 0.00E+00 1.47E-19 0.00E+00 0.00E+00 0.00E+00 1.11E-17
Y-91 2.93E-06 0.00E+00 7.82E-08 0.00E+00 0.00E+00 0.00E+00 1.61E-03
Y-92 1.62E-10 0.00E+00 4.72E-12 0.00E+00 0.00E+00 0.00E+00 2.83E-06
Y-93 1.08E-08 0.00E+00 2.99E-10 0.00E+00 0.00E+00 0.00E+00 3.44E-04
Zr-95 6.32E-07 2.03E-07 1.37E-07 0.00E+00 3.18E-07 0.00E+00 6.42E-04
Zr-97 1.32E-08 2.66E-09 1.22E-09 0.00E+00 4.02E-09 0.00E+00 8.24E-04
Nb-95 1.28E-07 7.12E-08 3.83E-08 0.00E+00 7.04E-08 0.00E+00 4.32E-04
Mo-99 0.00E+00 7.04E-05 1.34E-05 0.00E+00 1.59E-04 0.00E+00 1.63E-04
Tc-99m 3.27E-10 9.25E-10 1.18E-08 0.00E+00 1.40E-08 4.53E-10 5.47E-07
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RENMP DOSE FACTORS FOR ADULT AGE GROUP: FISH SAMPLE (Page 2 of 2)
mrem-kg/pCi-yr '

BONE

NUCLIDE LIVER T.BODY" THYROID KIDNEY 'LUNG GI-LLI
Tc-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-103 3.82E-06 0.00E+00 1.64E-06 0.00E+00 1.46E-05 0.00E+00 4.48E-04
Ru-105 7.63E-09 0.00E+00 3.01E-09 0.00E+00 9.86E-08 0.00E+00 4.67E-06
Ru-106 5.76E-05 0.00E+00 7.29E-06 0.00E+00 1.11E-04 0.00E+00 3.73E-03 .
Ag-110m 3.35E-06 3.10E-06 1.84E-06 0.00E+00 6.09E-06 0.00E+00 1.26E-03
Te-125m 5.56E-05 2.01E-05 7.45E-06 1.67E-05 2.26E-04 0.00E+00 2.22E-04
Te-127m 1.41E-04 5.05E-05 1.72E-05 3.61E-05 5.74E-04 0.00E+00 4.74E-04
Te-127 3.90E-07 1.40E-07 8.44E-08 2.89E-07 1.59E-06 0.00E+00 3.08E-05
Te-129m 2.37E-04 8.83E-05 3.74E-05 8.13E-05 9.87E-04 0.00E+00 1.19E-03
Te-129 6.46E-07 2.43E-07 1.57E-07 4.96E-07 2.72E-06 0.00E+00 4.88E-07
Te-131m 2.09E-05 1.02E-05 8.50E-06 1.62E-05 1.03E-04 0.00E+00 1.01E-03
Te-131 2.05E-24 0.00E+00 0.00E+00 1.69E-24 8.98E-24 0.00E+00 0.00E+00
Te-132 4.28E-05 '2.77E-05 2.60E-05 3.06E-05 | - 2.67E-04 0.00E+00 1.31E-03
I-130 4.13E-08 1.22E-05 4.81E-06 1.03E-03 1.90E-05 0.00E+00 1.05E-05
1-131 '8.01E-05 1.15E-04 6.57E-05 3.76E-02 1.97E-04 0.00E+00 3.02E-05 .
132 3.08E-09 | 8.24E-08 2.88E-09 2.88E-07 1.31E-08 0.00E+00 1.55E-09
1-133 1.34E-05 | 2.33E-05 7.11E-06 3.43E-03 4.07E-05 0.00E+00 2.10E-05
1134 1.33E-14 3.61E-14 1.29E-14 .| 6.25E-13 5.73E-14 0.00E+00 |- 3.14E-17
1-135 . 7.51E-07 1.97E-06 | 7.26E-07 1.30E-04 3.15E-06. | 0.00E+00_ | 2.22E-06
Cs-134 1.30E-03 3.11E-03 2.54E-03 | - 0.00E+00 1.00E-03° | 3.34E-04 5.43E-05
Cs-136 1.30E-04 5.12E-04 3.69E-04 0.00E+00 2.85E-04 3.90E-05 5.82E-05
Cs-137 1.67E-03 2.29E-03 1.50E-03 0.00E+00 7.77E-04 2.58E-04 4.43E-05
Cs-138 4.25E-20 8.40E-20 4.16E-20 0.00E+00 6.17E-20 6.10E-21 0.00E+00
Ba-139 1.27E-11 9.03E-15 8.71E-13 . | 0.00E+00 8.44E-15 5.12E-15 2.25E-11
Ba-140 4.04E-04 5.07E-07 2.65E-05 0.00E+00 1.72E-07 2.90E-07 8.31E-04
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 3.47E-08 1.75E-08 4.62E-09 0.00E+00 0.00E+00 0.00E+00 1.28E-03
La-142 7.85E-14 3.57E-14 8.89E-15 0.00E+00 0.00E+00 0.00E+00 2.61E-10
Ce-141 1.92E-07 1.30E-07 1.48E-08 0.00E+00 6.04E-08 0.00E+00 4.97E-04
Ce-143 2.09E-08 1.55E-05 1.71E-09 0.00E+00 6.81E-09 0.00E+00 5.78E-04
Ce-144 1.02E-05 4.27E-06 5.49E-07 0.00E+00 2.53E-06 0.00E+00 | 3.46E-03
Pr-143 1.84E-07 7.36E-08 9.10E-09 0.00E+00 4.25E-08 0.00E+00 8.04E-04
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 1.24E-07 1.43E-07 8.58E-09 0.00E+00 8.38E-08 0.00E+00 6.88E-04
W-187 1.08E-06 9.00E-07 3.14E-07 “0.00E+00 0.00E+00 0.00E+00 2.95E-04
Np-239 1.86E-08 1.83E-09 1.01E-09 0.00E+00 5.71E-09 0.00E+00 3.75E-04
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REMP DOSE FACTORS FOR ADULT AGE GROUP: DRINKING WATER'(Page 10of2)
' ' mrem-liter/pCi-yr

Page 11 of 16

NUCLIDE | = BONE - LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H-3 -0.00E+00 7.66E-05 7.66E-05 7.66E-05 7.66E-05 7.66E-05 7.66E-05
C-14 2.07E-03 4.15E-04 4.15E-04 4.15E-04 4.15E-04 ' 4.15E-04 4.15E-04
Na-24. 7.13E-04 |  7.13E-04’ 7.13E-04 7.13E-04 7.13E-04 7.13E-04 7.13E-04
. P32 1.38E-01 8.55E-03 5.32E-03 | " 0.00E+00 0.00E+00 0.00E+00 1.55E-02
Cr-51 0.00E+00 ~ | 0.00E+00 1.92E-06 1.15E-06 4.22E-07 2.54E-06 ' 4.82E-04
‘Mn-54 0.00E+00 | 3.33E-03 6.36E-04 |. 0.00E+00 9.92E-04 0.00E+00 1.02E-02
Mn-56 0.00E+00 3.33E-06 5.92E-07 0.00E+00 4.23E-06 0.00E+00 1.06E-04
Fe-55 2.01E-03 1.39E-03 3.23E-04 0.00E+00 0.00E+00 7.74E-04 7.95E-04
Fe-59 3.14E-03 7.39E-03 2.83E-03 0.00E+00 0.00E+00 2.06E-03 2.46E-02
Co-58 0.00E+00 5.41E-04 1.21E-03 0.00E+00 0.00E+00 0.00E+00 1.10E-02
Co-60 0.00E+00 '1.56E-03 3.44E-03 0.00E+00 0.00E+00 0.00E+00 2.93E-02
Ni-63 9.49E-02 - 6.58E-03 3.18E-03 0.00E+00 0.00E+00 0.00E+00 1.37E-03
Ni-65 1.42E-05 1.85E-06 8.42E-07 | 0.00E+00 0.00E+00 0.00E+00 4.68E-05
Cu-64 0.00E+00 3.16E-05 1.48E-05 0.00E+00 7.96E-05 | 0.00E+00 2.69E-03
Zn-65 3.53E-03 1.12E-02 5.07E-03 0.00E+00 7.51E-03 0.00E+00 7.07E-03
Zn-69 9.68E-10 1.85E-09 1.29E-10 0.00E+00 1.20E-09 0.00E+00 2.78E-10
~ Br-83 0.00E+00 0.00E+00 9.04E-07 0.00E+00 . | 0.00E+00 0.00E+00 1.30E-06
Br-84 ~ 0.00E+00 0.00E+00 6.00E-12 0.00E+00 0.00E+00 0.00E+00 4.71E17
Br-85 _-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 1.561E-02 7.04E-03 0.00E+00 0.00E+00 -} 0.00E+00 '| 2.98E-03
Rb-88 0.00E+00 | 3.11E-17 1.65E-17 - | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rb-89 0.00E+00 2.86E-19 2.01E-19 '0.00E+00 0.00E+00 0.00E+00 0.00E+00 -
Sr-89 . 2.23E-01 |- 0.00E+00 6.41E-03 0.00E+00 0.00E+00 0.00E+00 3.58E-02 -
Sr-90 5.53E+00 0.00E+00 1.36E+00 0.00E+00 0.00E+00 0.00E+00 1.60E-01
Sr-91 1.72E-03 0.00E+00 6.96E-05 0.00E+00 0.00E+00 0.00E+00 8.21E-03
Sr-92 7.29E-05 ' 0.00E+00 3.15E-06 0.00E+00 0.00E+00 0.00E+00 1.44E-03
Y-90 6.17E-06 0.00E+00 1.65E-07 0.00E+00 |- 0.00E+00 0.00E+00 6.54E-02
Y-91m 2.95E-12 0.00E+00 1.14E-13 0.00E+00 0.00E+00 0.00E+00 8.68E-12
Y-91 1.02E-04 0.00E+00 2.74E-06 0.00E+00 0.00E+00 0.00E+00 5.63E-02
Y-92 5.88E-08 0.00E+00 1.72E-09 0.00E+00 0.00E+00 0.00E+00 1.03E-03
Y-93 8.59E-07 0.00E+00 2.37E-08 0.00E+00 0.00E+00 0.00E+00 2.72E-02
Zr-95 2.21E-05 7.08E-06 4.79E-06 0.00E+00 1.11E-05 0.00E+00 2.24E-02
Zr-97 7.50E-07 1.51E-07 6.92E-08 0.00E+00 2.28E-07 0.00E+00 4.69E-02
Nb-95 4.50E-06 2 50E-06 1.34E-06 0.00E+00 2.47E-06 0.00E+00 1.52E-02
Mo-99 0.00E+00 - 2.77E-03 5.28E-04 0.00E+00 6.28E-03 0.00E+00 6.43E-03
Tc-99m 4.53E-08 1.28E-07 1.63E-06 0.00E+00 1.94E-06 6.27E-08 7.57E-05
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REMP DOSE FACTORS FOR ADULT AGE GROUP: DRINKING WATER (Page 2 of 2)
' ' mrem-liter/pCi-yr »

NUCLIDE BONE LIVER T.BODY THYROID _KIDNEY LUNG - GILLI
Te-101 1.08E-22 1.56E-22 1.53E-21 | 0.00E+00 | - 2.81E-21 7.98E-23 0.00E+00
Ru-103 1.34E-04 0.00E+00 5.77E-05 0.00E+00 5.11E-04 0.00E+00 1.56E-02
Ru-105 1.73E-06 0.00E+00 6.82E-07 0.00E+00 2.23E-05 -0.00E+00 1.06E-03
Ru-106 2.01E-03 0.00E+00 2.54E-04 0.00E+00 3.87E-03 0.00E+00 1.30E-01
Ag-110m 1.17E-04 1.08E-04 | 6.41E-05 0.00E+00 2.12E-04 0.00E+00 4.40E-02
Te-125m 1.94E-03 7.05E-04 2.61E-04 5.85E-04 7.91E-03 0.00E+00 7.76E-03
Te-127m 4.93E-03 1.76E-03 6.00E-04 1.26E-03 2.00E-02 0.00E+00 1.65E-02
Te-127 3.30E-05 1.18E-05 | 7.14E-06 2.44E-05 1.34E-04 0.00E+00 '2.60E-03
Te-129m 8.31E-03 3.10E-03 1.31E-03 2.85E-03 3.47E-02 0.00E+00 4.18E-02
Te-129 2.27E-05 8.53E-06 5.53E-06 1.74E-05 9.54E-05 0.00E+00 - 1.71E-05
Te-131m 9.57E-04 4.68E-04 3.90E-04 7.41E-04 4.74E-03 0.00E+00 4.65E-02
Te-131 3.20E-14 1.34E-14 1.01E-14 2.63E-14 1.40E-13 0.00E+00 4.53E-15
Te-132 1.65E-03 1.07E-03 1.00E-03 | 1.18E-03 1.03E-02 0.00E+00 | 5.06E-02 -
1-130 2.82E-04 8.31E-04 3.28E-04 7.04E-02 1.30E-03 0.00E+00 7.15E-04
1-131 2.91E-03 4.16E-03 2.38E-03 1.36E+00 7.13E-03 0.00E+00 1.10E-03
1-132 3.98E-06 1.07E-05 3.73E-06 3.73E-04 1.70E-05 0.00E+00 2.00E-06
" 1-133 6.95E-04 1.21E-03 3.69E-04 1.78E-01 2.11E-03 0.00E+00 1.09E-03
1-134 5.97E-09 1.62E:08 5.81E-09 2.81E-07 2.58E-08 | . 0.00E+00 1.41E-11
I-135 . 9.19E-05 2.41E-04 8188E-05 | 1.59E-02 . 3.86E-04 0.00E+00 | 2.72E-04-
Cs-134 4.54E-02 1.08E-01 8.83E-02 0.00E+00 3.50E-02 1.16E-02 1.89E-03
Cs-136 463E-03 | 1.83E-02 1.32E-02 0.00E+00 1.02E-02 1.39E-03 2.08E-03
Cs-137 5.82E-02 7.96E-02 5.21E-02 0.00E+00 2.70E-02 8.98E-03 | 1.54E-03
Cs-138 7.72E-12 1.52E-11 7.55E-12 0.00E+00 1.12E-11 1.11E-12 * | 6.50E-17
Ba-139 1.77E-07 1.26E-10 5.17E-09 0.00E+00 1.18E-10 7.14E-11 3.13E-07
Ba-140 1.44E-02 1.81E-05 9.45E-04 0.00E+00 6.16E-06 1.04E-05 2.97E-02
Ba-141 4.97E-17 3.76E-20 1.68E-18 0.00E+00 3.50E-20 2.13E-20 |  0.00E+00
Ba-142 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
La-140 1.48E-06 7.48E-07 1.98E-07 0.00E+00 0.00E+00 0.00E+00 5.49E-02
La-142 5.05E-10 2.30E-10 5.72E-11 0.00E+00 0.00E+00 0.00E+00 |. 1.68E-06
Ce-141 6.76E-06 4.57E-06 5.19E-07 0.00E+00 2.12E-06 | O0.00E+00 | 1.75E-02
Ce-143 9.36E-07 6.92E-04 7.66E-08 0.00E+00 3.05E-07 0.00E+00 2.59E-02
Ce-144 3.56E-04 1.49E-04 1.91E-05 0.00E+00 8.82E-05 0.00E+00 1.20E-01
Pr-143 6.55E-06 2.63E-06 3.24E-07 | 0.00E+00 1.52E-06 0.00E+00 2.87E-02
Pr-144 6.67E-21 2.77E-21 3.39E-22 0.00E+00 1.56E-21 0.00E+00 0.00E+00
Nd-147 4.45E-06 5.14E-06 3.08E-07 0.00E+00 3.01E-06 0.00E+00 2.47E-02
W-187 5.30E-05 4.43E-05 1.55E-05 0.00E+00 0.00E+00 0.00E+00 1.45E-02
Np-239 7.50E-07 7.37E-08 4.06E-08 0.00E+00 2.30E-07 0.00E+00 1.51E-02

Page 12 of 16




AttachmentH
‘ODCM-QA-008
Revision 11
Page 36 of 86

REMP D‘OSE'FACTORS FOE ADULT AGE GROUP: lNHALATION - QUARTERLY SAMPLING (Page 1 of 2)
mrem-mslpCi-yr

NUCLIDE | BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H-3 0.00E+00 1.27E-03 1.27E-03 1.27E-03 1.27E-03 1.27E-03 1.27E-03
C-14 ~ 1.82E-02 3.41E-03 3.41E-03 .| 3.41E-03 3.41E-03 341E-03 3.41E-03
Na-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 1.21E+01 7.05E-01 4.58E-01 0.00E+00 0.00E-+00 0.00E+00 7.90E-01
Cr-51 0.00E+00 0.00E+00 3.13E-04 1.86E-04 7.14E-05 451E-02 | 1.04E-02
Mn-54 0.00E+00 4.38E-02 6.97E-03 0.00E+00 1.09E-02 1.55E+00 8.56E-02
Mn-56 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | .0.00E+00
Fe-55 2 54E-02 1.75E-02 4.07E-03 0.00E+00 0.00E+00 7.44E-02 6.23E-03
Fe-59 2.39E-02 5.64E-02 2.14E-02 0.00E+00 0.00E+00 2.06E+00 3.82E-01
Co-58 0.00E+00 2.48E-03 3.24E-03 0.00E+00 0.00E+00 1.45E+00 1.66E-01
Co-60 0.00E+00 1.17E-02 1.50E-02 0.00E+00 0.00E+00 6.07E+00 2 90E-01
Ni-63 4.32E-01 3.15E-02 1.45E-02 0.00E+00 0.00E+00 - | 1.79E-01 1.34E-02
Ni-65 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 0.00E+00 0.00E+00 | . 0.00E+00 0.00E+00
Zn-65 3.69E-02 1.17E-01 5.30E-02 0.00E+00 7.85E-02 9.83E-01 6.08E-02
Zn-69 0.00E+00 0.00E+00 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 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

' Br-85 _ 0.00E+00 0.00E+00 | ©0.00E+00 0.00E+00 | O0.00E+0Q | _0.00E+00_ | 0.00E+00
Rb-86 0.00E+00 7.36E-01 3.21E-01 0.00E+00 0.00E+00 - | 0.00E+00 9.06E-02
Rb-88 0.00E+00 | 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 5.68E-01 0.00E+00 1.63E-02 0.00E+00 0.00E+00 2.62E+00 6.54E-01
Sr-90 9.95E+01 0.00E+00 6.11E+00 0.00E+00 | 0.00E+00 9.63E+00 7.24E-01
Sr-91 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
Y-90 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
Y-91 7.94E-01 0.00E+00 2.13E-02 0.00E+00 0.00E+00 2.93E+00 6.61E-01
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 1.76E-01 5.64E-02 3.82E-02 0.00E+00 8.88E-02 2.90E+00 2 46E-01
Zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 3.47E-02 1.93E-02 1.04E-02 0.00E+00 1.91E-02 1.24E+00 2.56E-01
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Tc-99m 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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REMP DOSE FACTORS FOR ADULT AGE GROUP: INHALATION - QUARTERLY SAMPLING (Page 2 of 2)
mrem-m*/pCi-yr

NUCLIDE BONE LIVER T.BODY THYROID | KIDNEY 'LUNG GI-LLI
Tc-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-103 3.41E-03 - | . 0.00E+00 1.47E-03 0.00E+00 1.30E-02 1.13E+00 2.47E-01
Ru-105 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 7.53E-02 0.00E+00 9.50E-03 0.00E+00 1.46E-01 1.02E+01 9.94E-01
Ag-110m 1.23E-02 1.13E-02 6.75E-03 0.00E+00 2.23E-02 5.26E+00 3.43E-01
Te-125m 5.89E-03 2.73E-03 8.06E-04 1.81E-03 2.14E-02 5.41E-01 1.22E-01
Te-127m 1.69E-02 7.71E-03 2.10E-03 4.39E-03 6.12E-02 1.28E+00 2.00E-01
Te-127 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-129m 2.50E-02 1.20E-02 4.06E-03 8.82E-03 9.37E-02 2.97E+00 9.82E-01
Te-129 1.28E-07 6.13E-08 3.18E-08 9.99E-08 4.80E-07 4.96E-03 4.02E-04
Te-131m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-131 0.00E+00 0.00E+00 0.00E3+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 0.00E+00 0.00E+00
1130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
I-131 1.29E+00 1.83E+00 1.05E+00 6.09E+02 3.13E+00 0.00E+00 3.21E-01 .
132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
14133 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-134. 0.00E+00 0.00E+00 0.00E+00 . | 0.00E+00 0.00E+00 0.00E+00 |- 0.00E+00
1135 _ 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 | -0.00E+00_ | 0.00E+00
Cs-134 3.89E-01 8.84E-01 7.59E-01 | 0.00E+00 3.00E-01 - | 1.02E-01 1.08E-02
Cs-136 4.32E-01 1.62E+00 1.22E+00 0.00E+00 9.47E-01 1.33E-01 1.29E-01
Cs-137 4.80E-01 6.23E-01 4.29E-01 0.00E+00 2.23E-01 7.54E-02 8.42E-03
Cs-138 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 4.63E-01 5.81E-04 3.04E-02 0.00E+00 1.98E-04 1.51E+401 2 59E+00
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00
Ce-141 5.27E-02 3.58E-02 4.04E-03 0.00E+00 1.66E-02 9.57E-01 3.18E-01
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 3.84E+00 1.60E+00 2.06E-01 0.00E+00 9.48E-01 8.69E+00 -| 9.12E-01
Pr-143 9.64E-02 3.86E-02 4.78E-03 0.00E+00 2.226-02 2.89E+00 2.06E+00
Pr-144 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 9.39E-02 1.09E-01 6.50E-03 0.00E+00 6.34E-02 3.93E+00 3.08E+00
W-187 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0 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 0.00E+00 0.00E+00
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: Attachmeht H |
ODCM-QA-008

. _ | - | o Revision 11
_ : : : . Page 38 0f 86
REMP DOSE FACTORS FOR ADULT AGE GROUP: INHALATION - WEEKLY SAMPLING (Page 1 of 2)
mrem-m lpCl-yr

NUCLIDE | - BONE LIVER © T.BODY THYROID KIDNEY .| LUNG Gi-LUI
H-3 0.00E+00 1.26E-03 1.26E-03 | 1.26E-03 1.26E-03 1.26E-03 1.26E-03
C-14 1.82E-02 3.41E-03 3.41E-03 3.41E-03 3.41E-03 3.41E-03 3.41E-03
Na-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 | 1.56E+00 9.14E-02 5.93E-02 0.00E+00 0.00E+00 0.00E+00 1.02E-01
Cr-51. 0.00E+00 .| O0.00E+00 -| 1.09E-04 6.50E-05 | 2.49E-05 1.57E-02 '3.62E-03
Mn-54 0.00E+00 3.99E-02 6.35E-03 | ' 0.00E+00 9.92E-03 1.41E+00 7.80E-02
Mn-56 0.00E+00 0.00E+00 0.00E+00 |- 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-55 2.46E-02 1.70E-02 3.95E-03 0.00E+00 0.00E+00 7.23E-02 6.05E-03
Fe-59 1.24E-02 2.93E-02 1.11E-02 0.00E+00 0.00E+00 | 1.07E+00 1.99E-01
Co-58 0.00E+00 | 1.64E-03 2.14E-03 0.00E+00 0.00E+00 9.60E-01 | 1.10E-01 -
Co-60 0.00E+00 | 1.15E-02 1.48E-02 | 0.00E+00 0.00E+00 | 5.98E+00 2.85E-01
Ni-63 4.32E-01 3.14E-02 1.456-02 | 0.00E+00 0.00E+00 1.78E-01 1.34E-02
Ni-65 | 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 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 3.27E-02 1.04E-01 4.70E-02 0.00E+00 6.96E-02 8.73E-01 5.40E-02

. : Zn-69 0.00E+00 0.00E+00 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 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
Br-85 | 0.00E+00 | 0.00E+00° | 0.06E+00 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00
Rb-86 0.00E+00 -| 1.54E-01 6.71E-02 0.00E+00 0.00E+00 - | 0.00E+00 1.90E-02
Rb-88 | 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 3.19E-01 |- 0.00E+00 9.15E-03 0.00E+00 0.00E+00 1.47E+00 3.67E-01
Sr-90 9.92E+01 0.00E+00 6.10E+00 0.00E+00 0.00E+00 9.60E+00 7.22E-01
Sr-91 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
Y-90 0.00E+00 0.00E+00 0.00E+00 | O0.00E+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
Y-91 | - 4.82E-01 0.00E+00 1.28E-02 0.00E+00 0.00E+00 1.78E+00 4.01E-01
Y-92 0.00E+00 0.00E+00 * | ©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 0.00E+00 0.00E+00
Zr-95 1.11E-01 3.57E-02 2.42E-02 0.00E+00 5.63E-02 | . 1.84E+00 1.56E-01
zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 1.51E-02 8.38E-03 4.51E-03 '0.00E+00 8.29E-03 | 5.41E-01 1.11E-01
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

. Tc-99m 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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"REMP DOSE FACTORS FOR ADULT AGE GROUP: INHALATION - W
mrem-m>/pCi-yr

Attachment H

ODCM-QA-008

Revision 11
‘Page 39 of 86

EEKLY SAMPLING (Page 2 of 2)

NUCLIDE BONE LIVER T.BODY THYROID | _ KIDNEY LUNG - GHLLI
Tc-101 0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00
Ru-103 1.63E-03 0.00E+00 7.00E-04 0.00E+00 6.20E-03 5.37E-01 1.17E-01
Ru-105 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.0E+00 | 0.00E+00
Ru-106 6.96E-02 | 0.00E+00 8.78E-03 0.00E+00 1.34E-01 | 9.42E+00 | 9.18E-01
Ag-110m° | 1.09E-02 101E-02 -| 6.00E-03 0.00E+00 | 1.99E-02 | 468E+00 | 3.05E-01
Te-125m 3.56E-03 | 1.65E-03 | 4.87E-04 1.09E-03 1.29E-02 3.27E-01 7.37E-02
Te-127m 1.29E-02 5.90E-03 1.60E-03 3.36E-03 4.68E-02 9.82E-01° | 1.53E-01
Te-127 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00
Te-129m 1.05E-02 5.02E-03 1.70E-03 3.70E-03 3.93E-02 1.25E400 | 4.12E-01
Te-129 5.35E-08 2.57E-08 1.33E-08 4.19E-08 2.01E-07 2.08E-03 | 1.69E-04
Te-131m 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00
Te-131 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 [ 0.00E+00 | 0.00E+00
Te-132 0.00E+00 | O0.0DE+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00
1-130 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
I-131 2.52E-02 3.58E-02 2.05E-02 1.19E+01 6.13E-02 | 0.00E+00 | 6.28E-03
-132 0.00E+00 | O0.0E+00- | O0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00
-133 0.00E+00 | 0.00E+00 | O0.00E+00 | O.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
-134 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
1135 | 0.00E+00 | 0.00E+00° | 0.00E+00 | 0.00E+00 | O0.0E+00 | 0.00E+00 | 0.00E+00
Cs-134 3.74E-01 8.51E-01 7.30E-01 0.00E+00 | 2.88E-01 | 9.79E-02 1.04E-02
Cs-136 469E-02 | 1.76E-01 1.33E-01 0.00E+00 1.03E-01 1.44E-02 1.40E-02
Cs-137 4.79E-01 6.21E-01 4.28E-01 0.00E+00 | 2.22E-01 7.52E-02 | 8.40E-03
Cs-138 0.00E+00 | 0.00E+00 | O0.00E+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 | 0.00E+00 | 0.00E+00
Ba-140 4.72E-02 5.93E-05 3.10E-03 | O0.00E+00 | 2.02E-05 1.54E+00 | 2.64E-01
Ba-141 0.00E+00 | O0.00E+00 | O.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00
Ba-142 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
La-140 0.00E+00 | O0.00E+00 | O0.00E+00 | O.00E+00° | O.00E+0D | O.0DE+00 | 0.00E+0D
La-142 0.00E+00 | 0.0E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 |  0.00E+00
Ce-141 2.15E-02 1.46E-02 1.65E-03 0.00E+00 6.75E-03 | .3.90E-01 1.29E-01
Ce-143 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Ce-144 3.46E+00 | 1.44E+00 1.86E-01 0.00E+00 | 8.55E-01 | 7.84E+00 | 8.23E-01
Pr-143 1.12E-02 4.49E-03 | 5.55E-04 0.00E+00 | 2.58E-03 3.36E-01 2.39E-01
Pr-144 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00
Nd-147 6.58E-03 7.60E-03 455E-04 | O0.00E+00 | 4.44E-03 2.75E-01 2.16E-01
W-187 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Np-239 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00
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. 'REMP DOSE FACTORS FOR TEEN AGE GROUP: MILK (Pége 10f2)

mrem-liter/pCi-yr

Attachment | _
ODCM-QA-008
Revision 11
Page 40 of 86

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG Gl-LLI
' H-3 0.00E+00 4.24E-05 4.24E-05 4.24E-05 4.24E-05 4.24E-05 4.24E-05
C-14 1.62E-03 3.25E-04 3.25E-04 3.25E-04 3.25E-04 3.25E-04 3.25E-04
Na-24 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 1.00E-01 6.21E-03 3.88E-03 0.00E+00 0.00E+00 0.00E+00 8.42E-03
Cr-51 0.00E+00 0.00E+00 -| 1.37E-06 7.61E-07 3.00E-07 1.96E-06 ~ 2.30E-04
Mn-54 0.00E+00 2.35E-03 4.66E-04 0.00E+00 7.01E-04 0.00E+00 4.82E-03
Mn-56 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - 0.00E+00
Fe-55 1.51E-03 1.07E-03 2.50E-04 0.00E+00 0.00E+00 6.79E-04 4.63E-04
Fe-59 2.28E-03 5.31E-03 2.05E-03 0.00E+00 0.00E+00 1.68E-03 1.26E-02
Co-58 0.00E+00 3.81E-04 8.79E-04 0.00E+00 0.00E+00 0.00E+00 5.26E-03
Co-60 0.00E+00 1.12E-03 | 2.53E-03 0.00E+00 0.00E+00 0.00E+00 1.46E-02
Ni-63 7.08E-02 5.00E-03 2.40E-03 0.00E+00 0.00E+00 0.00E+00 7.96E-04
Ni-65 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 0.00E+00 0.00E+00 | - 0.00E+00 0.00E+00
Zn-65 2.29E-03 7.95E-03 3.71E-03 0.00E+00 5.09E-03 0.00E+00 3.37E-03
Zn-69 0.00E+00 0.00E+00 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 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
Br-85 _ 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 1.11E-02 5.20E-03 0.00E+00 0.00E+00 ' -| 0.00E+00 1.64E-03
Rb-88 0.00E+00 | 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 1.71E-01 0.00E+00 4.90E-03 0.00E+00 0.00E+00 '0.00E+00 2.04E-02
Sr-90 3.32E+00 0.00E+00 8.20E-01 0.00E+00 0.00E+00 0.00E+00 9.32E-02
Sr-91 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
Y-90 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
Y-91 7.85E-05 0.00E+00 2.11E-06 0.00E+00 0.00E+00 0.00E+00 3.22E-02
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 1.61E-05 5.09E-06 3.50E-06 0.00E+00 7.48E-06 0.00E+00 1.17E-02
Zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 3.16E-06 1.75E-06 9.65E-07 0.00E+00 1.70E-06 0.00E+00 7.50E-03
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc-99m 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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REMP DOSE FACTORS FOR TEEN AGE GROUP: MILK (Page 2 of 2)

mrem-liter/pCi-yr

Attachment |
ODCM-QA-008 -
Revision 11

Page 41 of 86

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY . LUNG GI-LLI
Te-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-103 9.85E-05 0.00E+00 4.21E-05 0.00E+00 3.47E-04 0.00E+00 8.23E-03
Ru-105 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 1.56E-03 0.00E+00 1.97E-04 0.00E+00 |- 3.01E-03 0.00E+00 7.49E-02
Ag-110m 8.15E-05 7.72E-05 - 4.69E-05 0.00E+00 1.47E-04 0.00E+00 2.17E-02
Te-125m 1.50E-03 5.39E-04 - 2.00E-04 4.18E-04 0.00E+00 0.00E+00 4.41E-03
Te-127m 3.82E-03 1.35E-03 ' | 4.54E-04 9.08E-04 1.55E-02 0.00E+00 9.52E-03
Te-127 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-129m 6.26E-03 2.32E-03 9.90E-04 2.02E-03 2.62E-02 0.00E+00 2.35E-02
Te-129 1.72E-05 6.41E-06 4.18E-06 1.23E-05 7.22E-05 0.00E+00 9.40E-05
Te-131m 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Te-132 0.00E+00 | - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-131 '1.97E-03 2.76E-03 1.48E-03 8.05E-01 4.75E-03 0.00E+00 5.45E-04
-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-133 0.00E+00 0.00E+00 '0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-134 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-135 . 0.00E+00 0.00E+00 0.00E+00 0.00E+00 .0.00E+00 | _0.00E+00_ | O0.00E+00
Cs-134 3.34E-02 7.87E-02 3.65E-02 0.00E+00 2.50E-02 | 9.54E-03 9.78E-04
Cs-136 '3.09E-03 | 1.22E-02 8.17E-03 0.00E+00 6.62E-03 1.04E-03 9.79E-04
Cs-137 4.48E-02 5.96E-02 2.08E-02 0.00E+00 2.03E-02 7.88E-03 8.48E-04
Cs-138 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 - 1.02E-02 1.25E-06 6.57E-04 0.00E+00 4.24E-06 8.40E-06 1.57E-02
Ba-141 0.00E+00 0.00E+00 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 | 0.00E+00 0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00
Ce-141 5.10E-06 3.40E-08 3.91E-07 0.00E+00 1.60E-06 0.00E+00 9.74E-03
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 2.77E-04 .| 1.15E-04 1.49E-05 0.00E+00 6.85E-05 0.00E+00 6.97E-02
Pr-143 4.73E-06 1.89E-06 2.35E-07 0.00E+00 1.10E-06 0.00E+00 1.56E-02
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 3.31E-06 3.60E-06 2.15E-07 0.00E+00 2.11E-06 0.00E+00 1.30E-02
W-187 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
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REMP DOSE FACTORS FOR TEEN AGE GROUP: LEAFY VEG. SAMPLES (Page 1 of 2)
' mrem-kg/pCi-yr

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY CLUNG | GiLLI
H-3 '0.00E+00 4.45E-06 4.45E-06 4.45E-06 4.45E-06 4.45E-06 | 4.45E-06
C-14 1.71E-04 3.41E-05 | B3.41E-05 3.41E-05 3.41E-05 3.41E-05 | 3.41E-05
Na-24 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00
P32 1.10E-02 6.84E-04 4.28E-04 0.00E+00 | O0.00E+00 | 0.00E+00 | 9.28E-04
Cr-51 0.00E+00 | O0.00E+00 | 1.47E-07 | 8.19E-08 3.23E-08 2.11E-07 | 2.48E-05
Mn-54 0.00E+00 247E-04. | 4.90E-05 0.00E+00 7.38E-05 0.00E+00 | 5.07E-04
Mn-56 0.00E+00 | O0.00E+00 | O.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00
Fe-55 1.59E-04 1.12E-04 | 2.62E-05 0.00E+00 | 0.00E+00 7.13E-05 | 4.87E-05
Fe-59 2.43E-04 5.67E-04 2.19E-04 0.00E+00 | 0.00E+00 1.796-04 | 1.34E-03
Co-58 0.00E+00 4.04E-05 9.32E-05 0.00E+00 | O0.00E+00 | 0.00E+00 | 5.57E-04
- Co-60 0.00E+00 . | 1.18E-04 2.66E-04 | O0.00E+00 | 0.00E+00 | O0.00E+00 | 1.54E-03
Ni-63 7.43E-03 5.25E-04 2.52E-04 0.00E+00 | O0.00E+00 | 0.00E+00 | 8.36E-05
Ni-65 0.00E+00 | O0.00E+00 | O0.00E+00 | O.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00
Cu-64 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00
. Zn-65 241E-04 .| 8.38E-04 3.91E-04 0.00E+00 5.36E-04 0.00E+00 | 3.55E-04 .
Zn-69 0.00E+00 | O0.00E+00 | 0.00E+00 | O:00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00
: " Br-83 0.00E+00 | O0.0DE+00 | 0.00E+00 | O.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00
Br-84 0.00E+00 | O0.00E+00- | O0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00
Br-85 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00. | 0.00E+00 | 0.00E+00
Rb-86 0.00E+00 1.21E-03 | 5.67E-04 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 1.78E-04
Rb-88 0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00
Rb-89 0.00E+00 | 0.00E+00 | O.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 .
Sr-89 1.82E-02 0.00E+00 5.22E-04 0.00E+00 | 0.00E+00 0.00E+00 | 2.17E-03
Sr-90 3.49E-01 0.00E+00 8.61E-02 0.00E+00 | O0.00E+00 | 0.00E+00 | 9.79E-03
Sr-91 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O.00E+00 | 0.00E+00 | 0.00E+00
Sr-92 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00
Y-90 0.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00
Y-91m 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00
Y-91 8.34E-06 0.00E+00 2.24E-07 0.00E+00 | O0.00E+00 | O0.00E+00 | 3.42E-03
Y-92 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00
Y-93 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00
Zr-95 1.71E-06 5.40E-07 3.71E-07 0.00E+00 | 7.94E-07 0.00E+00 | 1.25E-03
Zr-97 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Nb-95 3.38E-07 1.88E-07 1.03E-07 0.00E+00 1.82E-07 0.00E+00 | 8.03E-04
. Mo-99 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00
Tc-99m 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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G. SAMPLES (Page 2 of 2)

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG ~Gl-L.LI
Te-101 0.00E+00 0.00E+00 - | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-103 1.05E-05 0.00E+00 '4.50E-06 0.00E+00 3.71E-05 0.00E+00 .8.79E-04
Ru-105 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | . 0.00E+00 0.00E+00
Ru-106 1.64E-04 0.00E+00 2.07E-05 0.00E+00 3.17E-04. 0.00E+00 7.88E-03

Ag-110m 8.59E-06 8.13E-06 4.94E-06 0.00E+00 1.55E-05 0.00E+00 | 2.28E-03

Te-125m 1.59E-04 - 5.73E-05 2.12E-05 4.44E-05 0.00E+00 0.00E+00 4.69E-04

Te-127m 4.04E-04. 1.43E-04 4.80E-05 9.60E-05 | ~1.64E-03 | 0.00E+00 1.01E-03
Te-127 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00

Te-129m 6.71E-04 2.49E-04 1.06E-04 2.16E-04 2.81E-03 0.00E+00 2.52E-03
Te-129 1.84E-06 6.87E-07 4.48E-07 1.32E-06 |- 7.73E-06 .| 0.00E+00 1.01E-05

Te-131m 0.00E+00 0.00E+00 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 | - 0.00E+00 0.00E+00
Te-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 . | 0.00E+00
1-130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
1-131 2.25E-04 3.16E-04 | 1.70E-04 9.21E-02 5.43E-04 0.00E+00 6.24E-05
1-132 0.00E+00 0.00E+00 * | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

1133 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

1-134 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 |- 0.00E+00
1-135 . 0.00E+00 0.00E+00 | ©0.00E+00 0.00E+00 0.00E+00. | O0.00E+00_ | 0.00E+00 -
Cs-134 3.51E-03 8.27E-03 3.84E-03 0.00E+00 2.63E-03° - | . 1.00E-03 1.03E-04
Cs-136 3.42E-04 1.35E-03 9.04E-04 0.00E+00 7.33E-04 1.16E-04 1.08E-04
Cs-137 4.70E-03 6.26E-03 2.18E-03 0.00E+00 2.13E-03 8.27E-04 | 8.90E-05
Cs-138 0.00E+00 |- 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 1.13E-03 1.38E-07 7.28E-05 0.00E+00 4.89E-07 9.31E-07 1.74E-03
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 * | 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00
Ce-141 5.47E-07 3.65E-07 4.19E-08 0.00E+00 1.72E-07 0.00E+00 1.04E-03
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | . 0.00E+00 0.00E+00
Ce-144 2.92E-05 1.21E-05 1.57E-06 0.00E+00 7.21E-06 0.00E+00 7.33E-03
Pr-143 5.23E-07 2.09E-07 2.60E-08 . | 0.00E+00 1.21E-07 0.00E+00 1.72E-03
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 3.70E-07 4.02E-07 2.41E-08 0.00E+00 2.36E-07 0.00E+00 1.45E-03
w-187 0.00E+00 0.00E+00 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+Q0 0.00E+Q0 0.00E+00 0.00E+00
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REMP DOSE FACTORS FOR TEEN AGE GROUP: FRUIT SAMPLES (Page 1 of 2)
mrem-kg/pCi-yr

NUCLIDE BONE 'LIVER T.BODY THYROID KIDNEY LUNG Gl-LLI
H-3 0.00E+00 6.62E-05 6.62E-05 6.62E-05 6.62E-05 6.62E-05 6.62E-05
C-14 2.56E-03 5.12E-04 5.12E-04 5.12E-04 5.12E-04 5.12E-04 5.12E-04
Na-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 9.47E-03 5.87E-04 3.67E-04 0.00E+00 0.00E+00 0.00E+00 7.96E-04
Cr-51 0.00E+00 0.00E+00 | 5.05E-07 2.81E-07 1.11E-07 7.22E-07 ' 8.49E-05
Mn-54 0.00E+00 3.25E-03 6.45E-04 0.00E+00 8.71E-04 0.00E+00 6.67E-03
Mn-56 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-55 2.28E-03 1.62E-03 3.77E-04 0.00E+00 0.00E+00 1.03E-03 7.01E-04
Fe-59 1.46E-03 3.40E-03 1.31E-03 0.00E+00 0.00E+00 1.07E-03 8.04E-03
Co-58 0.00E+00 3.40E-04 7.84E-04 0.00E+00 0.00E+00 0.00E+00 4.69E-03
Co-60 0.00E+00 1.73E-03 3.90E-03 0.00E+00 0.00E+00 0.00E+00 2.26E-02
Ni-63 1.11E-01 7.87E-03 3.78E-03 0.00E+00 0.00E+00 0.00E+00 1.25E-03
Ni-65 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 0.00E+00 0.00E+00 | - 0.00E+00 0.00E+00
Zn-65 3.06E-03 1.06E-02 4.96E-03 0.00E+00 6.80E-03 0.00E+00 4.50E-03

" Zn-69 0.00E+00 0.00E+00 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 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
Br-85 _ 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 2.02E-03 9.50E-04 0.00E+00 0.00E+00" - | 0.00E+00 2.99E-04
Rb-88 0.00E+00 | 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 1.22E-01 0.00E+00 3.49E-03 0.00E+00 | 0.00E+00 0.00E+00 1.45E-02
Sr-90 5.21E+00 0.00E+00 1.29E+00 0.00E+00 0.00E+00 0.00E+00 1.46E-01
Sr-91 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
Y-90 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
Y-91 6.22E-05 0.00E+00 1.67E-06 0.00E+00 0.00E+00 0.00E+00 .2.55E-02
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 1.36E-05 4.28E-06 2.94E-06 0.00E+00 6.28E-06 0.00E+00 9.87E-03
Zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

' Nb-95 1.58E-06 8.77E-07 4.83E-07 0.00E+00 8.50E-07 0.00E+00 3.75E-03
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc-99m 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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REMP DOSE FACTORS FOR TEEN AGE GROUP: FRUIT SAMPLES (Page 2 of 2)
mrem-kg/pCi-yr '

KIDNEY

NUCLIDE BONE LIVER T.BODY THYROID LUNG GI-LLI
Tc-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-103 5.58E-05 | - 0.00E+00 2.39E-05 0.00E+00 1.97E-04 0.00E+00 4.66E-03
Ru-105 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 2.21E-03 0.00E+00 2.78E-04 0.00E+00 4.25E-03 0.00E+00 1.06E-01
Ag-110m 1.09E-04 1,03E-04 6.29E-05 0.00E+00 1.97E-04 0.00E+00 2.91E-02
Te-125m 1.18E-03 4.24E-04 1.57E-04 3.29E-04 0.00E+00 0.00E+00 3.48E-03
Te-127m 4.16E-03 1.48E-03 ' 4.95E-04 9.89E-04 1.69E-02 0.00E+00 1.04E-02
Te-127 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-129m 2.98E-03 1.11E-03 4.71E-04 9.61E-04 1.25E-02 0.00E+00 1.12E-02
Te-129 8.19E-06 3.05E-06 1.99E-06 5.85E-06 3.44E-05 0.00E+00 4.48E-05
Te-131m 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Te-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | . 0.00E+00 0.00E+00 0.00E+00
130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-131 2.09E-05 2.93E-05 1.57E-05 8.54E-03 5.04E-05 0.00E+00 5.79E-06
1-132 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
I-134 0.00E+00 0.00E+00 0.00E+00 . | 0.00E+00 0.00E+00 0.00E+00 |- 0.00E+00
1-135 . 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 .0.00E+00. | _0.00E+00_ | 0.00E+00
 Cs-134 4.99E-02 1.17E-01 5.45E-02 0.00E+00 3.73E-02 - | 1.42E-02 1.46E-03
Cs-136 " 2.30E-04 | 9.03E-04 6.07E-04 0.00E+00 4.92E-04 7.75E-05 7.27E-05
Cs-137 7.03E-02 9.35E-02 3.26E-02 0.00E+00 3.18E-02 1.24E-02 1.33E-03
Cs-138 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 6.92E-04 8.48E-08 4.46E-05 0.00E+00 2.88E-07 5.71E-07 1.07E-03
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00
Ce-141 2.33E-06 1.56E-06 1.79E-07 0.00E+00 7.32E-07 0.00E+00 4.45E-03
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 3.79E-04 1.57E-04 2.04E-05 0.00E+00 9.36E-05 0.00E+00 9.52E-02
Pr-143 3.84E-07 1.53E-07 1.91E-08 0.00E+00 8.92E-08 0.00E+00 1.26E-03
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 1.34E-07 1.46E-07 8.72E-09 0.00E+00 8.55E-08 0.00E+00 5.25E-04
W-187 0.00E+00 0.00E+00 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 0.00E+00
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REMP DOSE FACTORS FOR TEEN AGE GROUP: MEAT SAMPLES (Page 1 of 2)
' mrem-kg/pCi-yr

. LUNG

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY - GI-LLI
H-3 0.00E+00 6.87E-06 6.87E-06 6.87E-06 6.87E-06 6.87E-06 6.87E-06
C-14 - 2.64E-04 5.28E-05 5.28E-05 5.28E-05 5.28E-05 5.28E-05 5.28E-05
Na-24 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 6.80E-03 4.21E-04 2.64E-04 0.00E+00 0.00E+00 0.00E+00 5.72E-04
Cr-51 0.00E+00 0.00E+00 | 1.42E-07 7.88E-08 3.11E-08 2.03E-07 ' 2.38E-05
Mn-54 0.00E+00 3.67E-04 7.28E-05 0.00E+00 1.09E-04 0.00E+00 7.52E-04
Mn-56 0.00E+00 0.00E+00- 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-55 2.42E-04 1.72E-04 4.01E-05 0.00E+00 0.00E+00 1.09E-04 7.43E-05
Fe-59 2.80E-04 6.53E-04 2.52E-04 0.00E+00 0.00E+00 2.06E-04 1.54E-03
Co-58 0.00E+00 5.19E-05 1.20E-04 0.00E+00 | = 0.00E+00 0.00E+00 7.16E-04
Co-60 0.00E+00 1.81E-04 4.08E-04 - | 0.00E+00 0.00E+00 | 0.00E+00 2.36E-03
Ni-63 '1.15E-02 8.12E-04 3.90E-04 0.00E+00 0.00E+00 0.00E+00 1.29E-04
Ni-65 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 0.00E+00 0.00E+00 | ' 0.00E+00 0.00E+00
Zn-65 3.54E-04 1.23E-03 5.73E-04 0.00E+00 7.86E-04 0.00E+00 5.20E-04
Zn-69 0.00E+00 "0.0DE+00 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 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
Br-85 _ 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 9.21E-04 4.33E-04 0.00E+00 0.00E+00 * | 0.00E+00 1.36E-04
Rb-88 0.00E+00 | 0.00E+00 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 0.00E+00 | 0.00E+00
Sr-89 2.17E-02 0.00E+00 6.23E-04 0.00E+00 0.00E+00 0.00E+00 2.59E-03 -
Sr-90 5.39E-01 0.00E+00 1.33E-01 '0.00E+00 0.00E+00 0.00E+00 1.51E-02
Sr-91 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
Y-90 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
Y-91 " 1.03E-05 0.00E+00 2.76E-07 0.00E+00 0.00E+00 0.00E+00 4.23E-03
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 2.16E-06 6.80E-07 4.68E-07 0.00E+00 1.00E-06 0.00E+00 1.57E-03
Zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | "0.00E+00 0.00E+00 0.00E+00
Nb-95 3.60E-07 2.00E-07 1.10E-07 0.00E+00 1.93E-07 0.00E+00 8.54E-04
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc-99m 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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Attachment |
ODCM-QA-008
Revision 11
Page 47 of 86

REMP DOSE FACTORS FOR TEEN AGE'GROUP: MEAT SAMPLES (Page 2 of 2)
mrem-kg/pCi-yr '

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG - Gl-LL-
Tc-101 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-103 1.17E-05 0.00E+00 4.98E-06 0.00E+00 4.11E-05 0.00E+00 9.73E-04
Ru-105 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 _0.00E+00 0.00E+00 0.00E+00
Ru-106 2.45E-04 0.00E+00 3.09E-05 0.00E+00 4.73E-04 | 0.00E+00 1.18E-02
Ag-110m 1.26E-05 1.19E-05 -| 7.26E-06 0.00E+00 2.28E-05 0.00E+00 | 3.35E-03
Te-125m 1.96E-04- 7.06E-05 2.62E-05 5.48E-05 0.00E+00 0.00E+00 5.78E-04
Te-127m 5.53E-04 1.96E-04 6.58E-05 1.32E-04 2.24E-03 0.00E+00 1.38E-03
Te-127 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00, 0.00E+00 -

. Te-129m 7.01E-04 2.60E-04 1.11E-04 2.26E-04 2.93E-03 0.00E+00 2.63E-03
Te-129 1.93E-06 7.19E-07 4.69E-07 1.38E-06 8.09E-06 0.00E+00 1.05E-05
Te-131m 0.00E+00 0.00E+00 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 0.00E+00 | - 0.00E+00
Te-132 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00

1-130 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-131 6.78E-05 9.49E-05 5.10E-05 2.77E-02 1.63E-04 0.00E+00 1.88E-05
1-132 0.00E+00 0.00E+00° | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-133 0.00E+00 0.00E+00 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 .| 0.00E+00 0.00E+00
1-135 _ 0.00E+00 0.00E+00 | -0.00E+00 0.00E+00 -0.00E+0Q0 | _0.00E+00_ | 0.00E+00 -
Cs-134 5.34E-03 1.26E-02 5.83E-03 0.00E+00 3.99E-03 - 1.53E-03 1.56E-04
Cs-136 1.95E-04 | 7.66E-04 5.15E-04 0.00E+00 417E-04 | 6.57E-05 6.17E-05
Cs-137 7.27E-03 9.67E-03 3.37E-03 0.00E+00 | 3.29E-03 1.28E-03 1.38E-04
'Cs-138 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 6.24E-04 7.65E-08 4.02E-05 0.00E+00 2.59E-07 5.14E-07 9.63E-04
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 | . 0.00E+00°
Ce-141 5.64E-07 3.77E-07 4.33E-08 0.00E+00 1.77E-07 0.00E+00 1.08E-03
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 4.31E-05 1.78E-05 2.32E-06 0.00E+00 1.06E-05 '0.00E+00 1.08E-02
Pr-143 3.06E-07 1.22E-07 | 1.52E-08 0.00E+00 7.11E-08 0.00E+00 1.01E-03
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 © 1.73E-07 1.88E-07 1.12E-08 | 0.00E+00 1.10E-07 0.00E+00 6.77E-04
W-187 0.00E+00 0.00E+00, 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 - | 0.00E+00 0.00E+00
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Attachment|
- ODCM-QA-008

‘Revision 11

Page 48 of 86

REMP DOSE FACTORS FOR TEEN AGE GROUP: FISH SAMPLES (Page 1 of 2)
mrem-kg/pCi-yr

NUCLIDE

BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H-3 0.00E+00 1.70E-06 1.70E-06 1.70E-06 1.70E-06 1.70E-06 - 1.70E-06.
C-14 6.50E-05 1.30E-05 1.30E-05 1.30E-05 1.30E-05 1.30E-05 1.30E-05
Na-24 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05 1.21E-05
P-32 4.21E-03 2.61E-04 1.63E-04 0.00E+00 0.00E+00 0.00E+00 3.54E-04
Cr-51 0.00E+00 0.00E+00 1| 5.62E-08 3.12E-08 1.23E-08 8.02E-08 | 9.44E-06
Mn-54 0.00E+00 9.42E-05 1.87E-05 0.00E+00 2.81E-05 0.00E+00 1.93E-04
Mn-56 0.00E+00 3.99E-09 7.09E-10 0.00E+00 5.05E-09 0.00E+00 2.63E-07
Fe-55 6.04E-05 4.28E-05 9.99E-06 0.00E+00 0.00E+00 2.72E-05 1.85E-05
Fe-59 9.25E-05 2.16E-04 8.33E-05 0.00E+00 0.00E+00 6.81E-05 5.10E-04
Co-58 0.00E+00 1.54E-05 3.55E-05 0.00E+00 0.00E+00 0.00E+00 2.12E-04
Co-60 0.00E+00 4.49E-05 1.01E-04 0.00E+00 0.00E+00 0.00E+00 5.85E-04
Ni-63 -2.83E-03 2.00E-04 9.60E-05 0.00E+00 0.00E+00 | 0.00E+00 3.18E-05
Ni-65 1.63E-08 2.08E-09 9.48E-10 0.00E+00 0.00E+00 0.00E+00 1.13E-07 -
Cu-64 0.00E+00 4.97E-07 2.34E-07 0.00E+00 126E-06 |. 0.00E+00 3.85E-05
: Zn-65 9.19E-05 3.19E-04 1.49E-04 ' 0.00E+00 2.04E-04 0.00E+00 1.35E-04
. Zn-69 3.90E-15 7.42E-15 5.19E-16 * | 0.00E+00 4.85E-15 0.00E+00 1.37E-14
, _ Br-83 0.00E+00 0.00E+00 8.71E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Br-84 0.00E+00 0.00E+00 2.87E-20 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Br-85 . 0.00E+00 . | O0.00E+00 | -0.00E+00 0.00E+00 -0.00E+00 0.00E+00_ | 0.00E+00
Rb-86 0.00E+00 4.59E-04 2.16E-04 0.00E+00 0.00E+00° | 0.00E+00 6.80E-05
Rb-88 0.00E+00 | 0.00E+00 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 0.00E+00 0.00E+00 _
Sr-89 6.94E-03 0.00E+00 1.99E-04 0.00E+00 0.00E+00 0.00E+00 8.27E-04
Sr-90 1.33E-01 0.00E+00 3.28E-02 0.00E+00 - | 0.00E+00 0.00E+00 3.73E-03
Sr-91 2.24E-05 0.00E+00 8.92E-07 0.00E+00 0.00E+00 0.00E+00 1.02E-04
Sr-92 1.05E-07 0.00E+00 4.49E-09 0.00E+00 0.00E+00 0.00E+00 2.68E+04
Y-90 1.69E-07 0.00E+00 4.55E-09 0.00E+00 0.00E+00 0.00E+00 1.39E-03
Y-91m 4.09E-18 0.00E+00 1.56E-19 0.00E+00 0.00E+00 0.00E+00 1.93E-16
Y-91 3.18E-06 0.00E+00 8.52E-08 0.00E+00 0.00E+00 0.00E+00 1.30E-03
Y-92 1.76E-10 0.00E+00 5.10E-12 0.00E+00 0.00E+00 0.00E+00 4.83E-06
. Y-93 1.18E-08 0.00E+00 3.24E-10 0.00E+00 0.00E+00 0.00E+00 ' 3.61E-04
Zr-95 6.52E-07 2.06E-07 1.41E-07 0.00E+00 3.02E-07 | 0.00E+00 4.75E-04
2r-97 1.42E-08 2.80E-09 1.29E-09 0.00E+00 4.25E-09 0.00E+00 7.59E-04
Nb-95 1.29E-07 7.15E-08 3.94E-08 0.00E+00 | . 6.93E-08 0.00E+00 3.06E-04
Mo-99. 0.00E+00 7.50E-05 1.43E-05 0.00E+00 1.72E-04 0.00E+00 1.34E-04
3.35E-10 9.35E-10 1.21E-08 0.00E+00 1.39E-08 5.19E-10 6.14E-07

. . Tc-99m
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Attachment I

ODCM-QA-008

Revision 11
Page 49 of 86

REMP DOSE FACTORS FOR TEEN AGE GROUP: FISH SAMPLES (Page 2 of 2)

mrem-kg/pCi-yr

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY - - LUNG GI-LLI
Te-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 -
Ru-103 4.01E-06 0.00E+00 1.71E-06 " 0.00E+00 1.41E-05 0.00E+00 3.35E-04
Ru-105 8.23E-09 0.00E+00 3.19E-09 0.00E+00 1.04E-07 0.00E+00 6.64E-06
Ru-106 6.26E-05 0.00E+00. 7.89E-06 0.00E+00 1.21E-04 0.00E+00 3.00E-03

Ag-110m 3.27E-06 3.10E-06 1.88E-06 0.00E+00 5.90E-06 0.00E+00 8.70E-04

Te-125m 6.06E-05 2.18E-05 8.09E-06 " 1.69E-05 0.00E+00 0.00E+00 1.79E-04

Te-127m 1.54E-04 5.45E-05 1.83E-05 3.66E-05 6.23E-04 0.00E+00 3.83E-04
Te-127 4.27E-07 1.51E-07 9.18E-08 2.94E-07 1.73E-06 0.00E+00 3.29E-05

Te-129m 2.55E-04 9.48E-05 4.04E-05 8.24E-05 1.07E-03 0.00E+00 9.59E-04
Te-129  7.02E-07 2.62E-07 1.71E-07 5.02E-07 2.95E-06 0.00E+00 3.84E-06

Te-131m 2.24E-05 1.08E-05 8.97E-06 1.62E-05 1.12E-04 0.00E+00 8.63E-04
Te-131 2.21E-24 0.00E+00 0.00E+00 1.71E-24 9.68E-24 0.00E+00 0.00E+00
Te-132 4.51E-05 . 2.86E-05 2.69E-05 3.01E-05 2.74E-04 0.00E+00 9.05E-04

-130 4.29E-06 1.24E-05 4.96E-06 1.01E£-03 191E-05 0.00E+00 9.54E-06
-131 8.59E-05 1.20E-04 6.46E-05 3.51E-02 2.07E-04 0.00E+00 2.38E-05
1132 3.23E-09 8.44E-09 3.03E-09 2.84E-07 1.33E-08 0.00E+00 3.68E-09
1-133 1.45E-05 2.45E-05 7.48E-06 3.42E-03 4.30E-05 0.00E+00 1.86E-05
1-134 1.39E-14 3.69E-14 1.33E-14 6.15E-13 5.82E-14 0.00E+00 4.86E-16
I-135 _ 7.88E-07 2.03E-06 ~ 7.52E-07 1.30E-04 .3.20E-06 | 0.00E+00 2.25E-06
Cs-134 1.34E-03 3.15E-03 1.46E-03 0.00E+00 1.00E-03- - 3.82E-04 3.92E-05
Cs-136 1.30E-04 5.13E-04 3.45E-04 0.00E+00 2.79E-04 4.40E-05 4.13E-05
Cs-137 1.79E-03 2.38E-03 8.30E-04 0.00E+00 8.11E-04 3.15E-04 3.39E-05
Cs-138 4.56E-20 8.75E-20 4.37E-20 0.00E+00 6.46E-20 7.52E-21 3.97E-23
Ba-139 1.38E-11 9.74E-15 4.03E-13 0.00E+00 9.18E-15 6.71E-15 1.23E-10
Ba-140 4.30E-04 5.27E-08 2.77E-05 0.00E+00 1.79E-07 3.55E-07 6.64E-04
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 3.68E-08 1.81E-08 4.81E-09 0.00E+00 0.00E+00 0.00E+00 1.04E-03
La-142 8.36E-14 3.71E-14 9.25E-15 0.00E+00 0.00E+00 0.00E+00 1.13E-09
Ce-141 2.08E-07 1.39E-07 1.60E-08 0.00E+00 6.55E-08 0.00E+00 3.98E-04
Ce-143 2.27E-08 1.65E-05 1.85E-09 0.00E+00 7.41E-09 0.00E+00 4.97E-04
Ce-144 1.11E-05 4.60E-06 ' 5.97E-07 0.00E+00 2.75E-06 0.00E+00 2.79E-03
Pr-143 1.99E-07 7.95E-08 9.91E-09 0.00E+00 4.62E-08 0.00E+00 6.55E-04
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 1.41E-07 1.53E-07 9.18E-09 0.00E+00 9.00E-08 0.00E+00 5.53E-04
W-187 1.16E-06 9.47E-07 3.32E-07 0.00E+00 0.00E+00 0.00E+00 2.56E-04
.Np-238 2.10E-08 1.98E-09 1.10E-09 0.00E+00 6.21E-09 0.00E+00 '3.18E-04 .
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Attachment |

ODCM-QA-008
Revision 11
Page 50 of 86"
REMP DOSE FACTORS FOR TEEN AGE GROUP: DRINKING WATER (Page 1 of 2)
_ ' - mrem-liter/pCi-yr . :
NUCLIDE BONE . LIVER " T.BODY THYROID KIDNEY ~ LUNG GI-LLI
H-3 0.00E+00 5.41E-05 5.41E-05 5.41E-05 5.41E-05 541E-05 | 5.41E-05
C-14 2.07E-03 4.14E-04 4.14E-04 4 14E-04 4.14E-04 414E-04 4.14E-04
Na-24 6.74E-04 6.74E-04 6.74E-04 6.74E-04 6.74E-04 6.74E-04 6.74E-04
P-32 1.37E-01 8.51E-03 5.33E-03 0.00E+00 0.00E+00 0.00E+00 1.15E-02
Cr-51 0.00E+00 0.00E+00 -| 1.81E-06 1.01E-06 3.97E-07 2.59E-06 3.05E-04
Mn-54 0.00E+00 3.01E-03 5.96E-04 0.00E+00 8.97E-04 0.00E+00 6.16E-03
Mn-56 0.00E+00 3.20E-06 5.69E-07 0.00E+00 4.05E-06 0.00E+00 2.11E-04
Fe-55 1.93E-03 1.37E-03 3.19E-04 0.00E+00 0.00E+00 8.67E-04 5.91E-04
Fe-59 2.97E-03 6.93E-03 2.68E-03 0.00E+00 0.00E+00 2.19E-03 1.64E-02
Co-58 0.00E+00 4.93E-04 1.14E-03 0.00E+00 0.00E+00 0.00E+00 6.80E-03
‘Co-60 0.00E+00 1.43E-03 3.23E-03 0.00E+00 0.00E+00 0.00E+00 1.87E-02
Ni-63 9.03E-02 6.37E-03 3.06E-03 0.00E+00 0.00E+00 0.00E+00 1.01E-03
Ni-65 1.41E-05 1.80E-06 8.20E-07 0.00E+00 0.00E+00 0.00E+00 9.76E-05
Cu-64 .0.00E+00 3.05E-05 1.43E-05 0.00E+00 | 7.71E-05 0.00E+00 2.36E-03
Zn-65 2.93E-03 1.02E-02 4.75E-03 0.00E+00 6.52E-03 0.00E+00 4.31E-03
Zn-69 9.65E-10 1.84E-09 1.29E-10 0.00E+00 | 1.20E-09 0.00E+00 3.39E-09°
Br-83 0.00E+00 0.00E+00 9.02E-07 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
Br-84 0.00E+00 0.00E+00 5.81E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Br-85 _ 0.00E+00 | O0.00E+00 | -0.00E+00 | 0.00E+00 .0.00E+00 | _0.00E+00 | 0.00E+00
Rb-86 0.00E+00 1.49E-02 7.01E-03 " D.00E+00 0.00E+00 | 0.00E+00 2.21E-03
Rb-88 0.00E+00 | 3.06E-17 1.63E-17 . | 0.00E+00 0.00E+00 0.00E+00 2.62E-24
Rb-89 0.00E+00 2.74E-19 | 1.94E-19 0.00E+00 0.00E+00 - | 0.00E+00 0.00E+00
Sr-89 2.23E-01 0.00E+00 6.38E-03 0.00E+00 0.00E+00 0.00E+00 2.65E-02 -
Sr-90 4.23E+00 0.00E+00 1.05E+00 0.00E+00 0.00E+00 0.00E+00 | * 1.19E-01
Sr-91 1.71E-03 0.00E+00 6.82E-05 0.00E+00 0.00E+00 0.00E+00 7.78E-03
Sr-92 7.23E-05 0.00E+00 3.08E-06 0.00E+00 0.00E+00 0.00E+00 1.84E-03
Y-90 6.14E-06 0.00E+00 1.65E-07 0.00E+00 0.00E+00 0.00E+00 5.06E-02
Y-91m 2.93E-12 0.00E+00 1.12E-13 | 0.00E+00 0.00E+00 0.00E+00 1.38E-10 -
Y-91 1.02E-04 0.00E+00 - 2.73E-06 0.00E+00 0.00E+00 0.00E+00 4.18E-02
Y-92 5.89E-08 0.00E+00 1.70E-09 0.00E+00 0.00E+00 0.00E+00 1.62E-03
Y-93 8.57E-07 0.00E+00 2.35E-08 0.00E+00 0.00E+00 0.00E+00 2.62E-02
Zr-95 2.09E-05 6.59E-06 4.53E-06 0.00E+00 9.69E-06 0.00E+00 1.52E-02
Zr-97 7.39E-07 1.46E-07 6.73E-08 0.00E+00 2.22E-07 0.00E+00 3.96E-02
Nb-95 4.15E-06 2.30E-06 1.27E-06 0.00E+00 2.23E-06 0.00E+00 9.85E-03
Mo-99 0.00E+00 2.71E-03 - 5.17E-04 0.00E+00 6.20E-03 0.00E+00 4.86E-03
Tc-99m 4.25E-08 1.19E-07 | * 1.54E-06 0.00E+00 1.77E-06 6.58E-08 7.79E-05
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Attachment |
ODCM-QA-008 -
Revision 11

Page 51 of 86

REMP DOSE FACTORS FOR TEEN AGE GROUP: DRINKING WATER (Page 2 of 2)
: mrem-liter/pCi-yr

NUCLIDE BONE LIVER T.BODY THYROID _KIDNEY LUNG - Gl-LLI
Tc-101 1.07E-22 1,53E-22 1.50E-21 0.00E+00 2.76E-21 9.30E-23 0.00E+00
Ru-103 1.29E-04 0.00E+00 5.51E-05 0.00E+00 4.54E-04 0.00E+00 1.08E-02
Ru-105 1.71E-06 0.00E+00 6.63E-07 0.00E+00 2.15E-05 0.00E+00 1.38E-03

~ Ru-106 2.00E-03 0.00E+00 2.52E-04 0.00E+00 3.85E-03 0.00E+00 9.58E-02

‘Ag-110m 1.04E-04 9.88E-05 6.01E-05 0.00E+00 1.88E-04 0.00E+00 | 2.78E-02

Te-125m 1.94E-03 7.00E-04 2.60E-04 5.42E-04 0.00E+00 0.00E+00 5.73E-03

Te-127m 4.92E-03 1.74E-03 5.85E-04 1.17E-03 1:.99E-02 0.00E+00 1.23E-02
Te-127 3.31E-05 1.17E-05 7.12E-06 2.28E-05 1.34E-04 0.00E+00 2.56E-03

Te-129m 8.23E-03 3.05E-03 1.30E-03 2.66E-03 3.44E-02 0.00E+00 3.09E-02
Te-129 2.26E-05 8.43E-06 5.50E-06 1.62E-05 9.49E-05 0.00E+00 | 1.24E-04

Te-131m 9.43E-04 4.52E-04 3.77E-04 6.80E-04 4.72E-03 0.00E+00 3.63E-02
Te-131 3.17E-14 1.31E-14 9.90E-15 2.44E-14 1.39E-13 0.00E+00 2.60E-15
Te-132 1.60E-03 1.01E-03 9.54E-04 1.07E-03 9.72E-03 0.00E+00 | 3.21E-02

1-130 2.68E-04 7.75E-04 3.10E-04 6.32E-02 1.19E-03 0.00E+00 | 5.96E-04
I-131 2.86E-03 4.00E-03 2.15E-03 1.17E+00 6.89E-03 -0.00E+00 7.91E-04
1-132 3.82E-06 1.00E-05 | 3.59E-06 3.37E-04 1.58E-05 0.00E+00 4.36E-06
11133 6.87E-04 1.17E-03 3.56E-04 1.63E-01 2.04E-03 0.00E+00 8.82E-04 |
1-134 5.75E-09 1.52E-08 5.47E-09 2.54E-07 2.40E-08 0.00E+00 |- 2.01E-10
1-135 . 8.84E-05 227E-04 | 8.43E-05 1.46E-02 3.59E-04 | _O.00E+00_ | 2.52E-04 .
Cs-134 4.27E-02 1.00E-01 4.66E-02 0.00E+00 3.19E-02" - | 1.22E-Q2 1.25E-03
Cs-136 427E-03 | 1.68E-02 1.13E-02 0.00E+00 9.14E-03 1.44E-03 1.35E-03
Cs-137 5.71E-02 7.60E-02 2.65E-02 0.00E+00 2.59E-02 1.00E-02 | 1.08E-03
‘Cs-138 7.58E-12 1.46E-11 7.28E-12 0.00E+00 1.07E-11 | . 1.25E-12 6.60E-15
Ba-139 1.77E-07 1.24E-10 5.15E-09 0.00E+00 1.17E-10 8.57E-11 1.58E-06
Ba-140 - 1.41E-02 1.73E-06 9.08E-04 | O0.00E+00 | 5.86E-06 1.16E-05 2.17E-02
Ba-141 4.95E-17 3.70E-20 1.65E-18 0.00E+00 3.43E-20 2.53E-20 -1.06E-22
Ba-142 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
La-140 1.44E-06 7.09E-07 1.89E-07 0.00E+00 0.00E+00 0.00E+00 4.07E-02
La-142 4.93E-10 2.19E-10 5.46E-11 0.00E+00 0.00E+00 0.00E+00 | 6.67E-06
Ce-141 6.71E-06 4.48E-06 '5.15E-07 0.00E+00 2.11E-06 0.00E+00 1.28E-02
Ce-143 9.31E-07 6.78E-04 7.57E-08 0.00E+00 3.04E-07 0.00E+00 2.04E-02
Ce-144 3.55E-04 1.47E-04 1.91E-05 0.00E+00 8.76E-05 ‘0.00E+00 8.91E-02
Pr-143 6.51E-06 2.60E-06 3.24E-07 0.00E+00 1.51E-06 0.00E+00 2.14E-02
Pr-144 6.66E-21 2.72E-21 3.37E-22 0.00E+00 1.56E-21 0.00E+00 7.34E-24
Nd-147 4.64E-06 5.04E-06 3.02E-07 0.00E+00 2.96E-06 0.00E+00 1.82E-02
w-187 5.25E-05 4.28E-05 1.50E-05 0.00E+00 0.00E+00 0.00E+00 1.16E-02
Np-239 7.75€E-07 7.31E-08 4.06E-08 0.00E+00 2.29E-07 0.00E+00 1.18E-02
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Attachment .
ODCM-QA-008
Revision 11
Page 52 of 86

REMP DOSE FACTORS FOR TEEN AGE GROUP: INHALATION - QUARTERLY SAMPLING (Page 1 of 2)
S mrem-m*/pCi-yr :

NUCLIDE

GI-LLI

BONE LIVER T.BODY THYROID KIDNEY LUNG

H-3 0.00E+00 1.28E-03 1.28E-03 1.28E-03 1.28E-03 1.28E-03 1.28E-03
C-14 2.60E-02 4.87E-03 4.87E-03 4.87E-03 4.87E-03 4.87E-03 4.87E-03
Na-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 1.73E+01 1.00E+00 6.55E-01 0.00E+00 0.00E+00 0.00E+00 8.49E-01
Cr-51 0.00E+00 | 0.00E+00 "} 4.23E-04 2.35E-04 9.62E-05 6.56E-02 9.39E-03
Mn-54 0.00E+00 5.66E-02 9.29E-03 0.00E+00 1.41E-02 2.20E+00 7.39E-02
Mn-56 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
Fe-55 3.45E-02 2.46E-02 5.72E-03 0.00E+00 0.00E+00 1.28E-01 6.60E-03
Fe-59 3.23E-02 7.51E-02 2.91E-02 0.00E+00 0.00E+00 3.10E+00 3.62E-01
Co-58 0.00E+00 3.24E-03 4.34E-03 0.00E+00 0.00E+00 2.10E+00 1.49E-01
Co-60 0.00E+00 1.54E-02 2.02E-02 0.00E+00 0.00E+00 8.86E+00 2.63E-01
Ni-63 5.81E-01 4.35E-02 1.98E-02 0.00E+00 0.00E+00 3.07E-01 1.42E-02
Ni-65 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 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 4.39E-02 1.52E-01 7.10E-02 0.00E+00 9.83E-02 | 1.41E+00 5.31E-02
Zn-69 - 0.00E+00 0.00E+00 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 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
Br-85 _ 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 1.04E+00 4.57E-01 0.00E+00 0.00E+00 0.00E+00 | - 9.63E-02
Rb-88 0.00E+00 | 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 8.12E-01 0.00E+00 2.33E-02 0.00E+00 0.00E+00 4.52E+00 6.94E-01
Sr-90 " 1.08E+02 0.00E+00 | 6.70E+00 0.00E+00 0.00E+00 1.65E+01 7.67E-01
Sr-91 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
Y-90 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
Y-91 1.13E+00 0.00E+00 3.04E-02 0.00E+00 0.00E+00 5.04E+00 7.02E-01
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 2.39E-01 7.51E-02 5.17E-02 0.00E+00 1.10E-01 4.41E+00 2.44E-01
- Zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 4.57E-02 2.54E-02 1.40E-02 0.00E+00 2.46E-02 1.85E+00 2.39E-01
Mo-99. 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc-99m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Page 13 0f 16

-




Attachment |
ODCM-QA-008
Revision 11
Page 53 of 86

REMP DOSE FACTORS FOR TEEN AGE GROUP: INHALATION - QUARTERLY SAMPLING (Page 2 of 2)
mrem-m*/pCi-yr

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
Tc-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-103 4.70E-03 0.00E+00 2.00E-03 0.00E+00 1.66E-02 1.75E+00 2.43E-01
Ru-105 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 1.07E-01 0.00E+00 1.35E-02 0.00E+00 2.07E-01 1.75E+01 1.05E+00
Ag-110m 1.57E-02 1.49E-02 9.07E-03 0.00E+00 2.84E-02 7.66E+00 3.10E-01
Te-125m 8.42E-03 3.86E-03 1.15E-03 2.42E-03 0.00E+00 9.25E-01 1.29E-01
Te-127m 2.41E-02 1.09E-02 2.92E-03 5.86E-03 8.74E-02 2.21E+00 2.13E-01
Te-127 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-129m 3.57E-02 1.69E-02 5.76E-03 1.17E-02 1.33E-01 5.06E+00 1.04E+00
Te-129 1.82E-07 8.65E-08 4.51E-08 1.33E-07 6.81E-07 8.45E-03 4.14E-03
Te-131m 0.00E+00 - | 0.00E+00 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 0.00E+00 0.00E+00
Te-132 0.00E+00 | - 0.00E+00 0.00E+00 0.00E+00 | . 0.00E+00 0.00E+00 0.00E+00
1-130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1131 1.81E+00 2.51E+00 1.35E+00 7.48E+02 4.29E+00 0.00E+00 3.31E-01.
1-132 0.00E+00 0.00E+00 0.00E+00 '0.00E+00 0.00E+00 | .0.00E+00 0.00E+00
11133 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-134 0.00E+00 0.00E+00 0.00E+00 . | 0.00E+00 0.00E+00 0.00E+00 |- 0.00E+00
11135 . 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 .0.00E+00 | _0.00E+00_ | 0.00E+00
Cs-134 5.24E-01 1.18E+00 5.72E-01 0.00E+00 3.91E-01 | 1.53E-01 1.02E-02
Cs-136 570E-01 | 2.14E+00 1.51E+00 0.00E+00 1.22E+00 1.96E-01 1.20E-01
Cs-137 6.72E-01 8.50E-01 3.12E-01 0.00E+00 3.05E-01 1.21E-01 8.50E-03
Cs-138 0.00E+00 |- 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 . | 6.49E-01 7.95E-04 | 4.17E-02 0.00E+00 2.70E-04 2.41E+01 2.71E+00
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00
Ce-141 7.51E-02 5.02E-02 5.74E-03 0.00E+00 2.35E-02 1.62E+00 3.34E-01
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 5.46E+00 2.26E+00 2.93E-01 0.00E+00 1.35E+00 1.49E+01 - |  9.66E-01
Pr-143 1.38E-01 5.47E-02 6.82E-03 0.00E+00 3.18E-02 4.98E+00 2 20E+00
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 1.40E-01 1.53E-01 9.14E-03 0.00E+00 8.95E-02 6.63E+00 3.25E+00
W-187 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
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REMP DOSE FACTORS FOR TEEN AGE GROUP: INHALATION - WEEKLY SAMPLING (Page 1 of 2)

mrem-m*/pCi-yr

- Attachment |
‘ODCM-QA-008
Revision 11
Page 54 of 86 .

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H-3 0.00E+00 1.27E-03 1.27E-03 1.27E-03 1.27E-03 1.27E-03 1.27E-03
C-14 260E-02 - | 4.87E-03 4.87E-03 4.87E-03 4.87E-03 4.87E-03 4.87E€-03
Na-24 ' 0.00E+00 - | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 2.24E+00 1.30E-01 8.48E-02 0.00E+00 0.00E+00 0.00E+00 1.10E-01
Cr-51 0.00E+00 0.00E+00 1.48E-04 '8.18E-05 3.35E-05 2.29E-02 ' 3.27E-03
Mn-54 0.00E+00 5.15E-02 8.47E-03 0.00E+00 1.28E-02 2.00E+00 6.73E-02
Mn-56 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00. 0.00E+00 0.00E+00
Fe-55 3.35E-02° 2.39E-02 5.56E-03 0.00E+00 0.00E+00 1.24E-01 6.41E-03
Fe-59 1.68E-02 3.90E-02 1.51E-02 0.00E+00 0.00E+00. 1.61E+00 1.88E-01
Co-58 " 0.00E+00 2.14E-03 2.87E-03 ‘0.00E+00 0.00E+00 1.39E+00 9.85E-02
Co-60 0.00E+00 1.51E-02 1.99E-02 0.00E+00 0.00E+00 .| 8.73E+00 2.60E-01
Ni-63 5.80E-01 |  4.34E-02 1.98E-02 0.00E+00 0.00E+00 3.07E-01 1.42E-02
Ni-65 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 |{. 0.00E+00 0.00E+00 0.00E+00 - 0.00E+00
Zn-65 3.89E-02 1.35E-01 6.30E-02 0.00E+00 8.73E-02 1.25E+00 4.71E-02
Zn-69 0.00E+00 0.00E+00 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 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
Br-85 _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 2.17E-01 9.57E-02 0.00E+00 0.00E+00 - | 0.00E+00 2.01E-02
Rb-88 0.00E+00 | 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 4.56E-01 0.00E+00 1.31E-02 0.00E+00 0.00E+00 2.53E+00 3.89E-01
Sr-90 1.08E+02 0.00E+00 6.68E+00 0.00E-+00 0.00E+00 1.65E+01 7.65E-01
Sr-91 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
Y-90 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
Y-91 6.89E-01 0.00E+00 1.84E-02 0.00E+00 0.00E+00 3.06E+00 4.26E-01
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 1.51E-01 4.76E-02 3.27E-02 0.00E+00 7.00E-02 2.79E+00 1.55E-01
Zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
Nb-95 1.99E-02 1.11E-02 6.07E-03 0.00E+00 1.07E-02 8.05E-01 1.04E-01
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc-99m 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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REMP DOSE FACTORS FOR TEEN AGE GROUP: INHALATION - WEEKLY SAMPLING (Page 2 of 2)

mrem-m /pCl-yr

* Attachment |

ODCM-QA-008

Revision 11
Page 55 of 86

~ GI-LL

NUCLIDE  BONE LIVER T.BODY THYROID KIDNEY LUNG
Te-101 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | - 0.00E+00 0.00E+00 0.00E+00
Ru-103 2.24E-03 0.00E+00 9.53E-04 0.00E+00 7.90E-03 8.33E-01 1.16E-01
Ru-105 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 |- 0.00E+00 0.00E+00
Ru-106 9.91E-02 0.00E+00 1.25E-02 0.00E+00 1.92E-01- 1.62E+01 9.66E-01
Ag-110m 1.40E-02 1.32E-02 -| 8.07E-03 0.00E+00 2.53E-02 6.82E+00 2.75E-01
Te-125m 5.09E-03 2.34E-03 6.96E-04 1.46E-03 0.00E+00 | 5.59E-01 7.82E-02
Te-127m 1.84E-02 8.34E-03 2.23E-03 4.48E-03 6.68E-02 1.69E+00 1.63E-01
Te-127 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
~Te-129m 1.50E-02 7.08E-03 2.42E-03 4.92E-03 5.58E-02 2.12E+00 4.35E:01
Te-129 7.63E-08 3.63E-08 1.89E-08 5.57E-08 2.85E-07 3.54E-03 1.74E-03
Te-131m 0.00E+00 0.00E+00 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 0.00E+00 | = 0.00E+00
Te-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00. | .0.00E+00
130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | ©0.00E+00 0.00E+00 0.00E+00
1-131 3.54E-02 4.91E-02 2.64E-02 1.46E+01 8.40E-02 '0.00E+00 6.49E-03
I-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-133 0.00E+00 0.00E+00 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 0.00E+00 |- 0.00E+00
I-135 . 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 | -0.00E+00 | _0.00E+00__] 0.00E+00 -
Cs-134 5.04E-01 1.13E+00 5.51E-01 0.00E+00 3.76E-01 - | 1.47E-01 9.79E-03
Cs-136 6.19E-02 | 2.33E-01 1.64E-01 0.00E+00 1.33E-01 2.14E-02 1.31E-02
Cs-137 6.71E-01 8.48E-01 3.11E-01 0.00E+00 | 3.04E-0t 1.21E-01 8.48E-03
Cs-138 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 6.61E-02 8.10E-05 4.26E-03 0.00E+00 2.76E-05 2.46E+00 | - 2.77E-0%
Ba-141 0.00E+00 0.00E+00 | 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 0.00E+00 0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 | - 0.00E+00
Ce-141 3.06E-02 2.04E-02 2.34E-03 0.00E+00 9.57E-03 | - 6.61E-01 1.36E-01
Ce-143 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 4.93E+00 2.04E+00 2.65E-01 0.00E+00 1.22E+00 1.35E+01 8.71E-01
Pr-143 1.60E-02 6.35E-03 7.92E-04 0.00E+00 3.69E-03 5.78E-01 2.55E-01
Pr-144 0.00E+00 0.00E+00. | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 9.81E-03 1.07E-02 6.40E-04 0.00E+00 6.27E-03 4.64E-01 2.28E-01
‘W-187 0.00E+00 0.00E+00 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 |  0.00E+00 | 0.00E+00
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Attachment J
ODCM-QA-008 .
. Revision 11 '

. ' - ~ Page 56 of 86
“ .  REMP DOSE FACTORS FOR CHILD AGE GROUP: MILK (Page 1 of 2)
: mrem-liter/pCi-yr

NUCLIDE BONE LIVER . T.BODY THYROID KIDNEY LUNG GI-LLI
H-3 . | 0.00E+00 6.70E-05 6.70E-05 6.70E-05 6.70E-05 ~'| . 6.70E-05 6.70E-05
C-14 3.99E-03 7.99E-04 7.99E-04 7.99E-04 7.99E-04 7.99E-04 7.99E-04
Na-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 2.47E-01 1.16E-02 9.52E-03 0.00E+00 .0.00E+00 0.00E+00 6.83E-03
Cr-51 0.00E+00 0.00E+00 -2.79E-06 1.55E-06 4.24E-07 2.83E-06 1.48€-04
Mn-54 0.00E+00 3.52E-03 -| 9.36E-04 0.00E+00 9.86E-04 0.00E+00 - 2.95E-03
Mn-56 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-55 3.79E-03 2.01E-03 6.23E-04 0.00E+00 0.00E+00 1.14E-03 . 3.72E-04
Fe-59 5.28E-03 8.54E-03 4.25E-03 0.00E+00 0.00E+00 2.48E-03 - 8.89E-03
Co-58 0.00E+00 5.82E-04 1.78E-03 0.00E+00 0.00E+00 0.00E+00 3.40E-03
Co-60 0.00E+00 1.74E-03 | 5.14E-03 0.00E+00 0.00E+00 0.00E+00 9.66E-03
Ni-63 | 1.78E-01 9.50E-03 6.04E-03 0.00E+00 0.00E+00 0.00E+00 6.40E-04
Ni-65 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 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 4.50E-03 1.20E-02 7.45E-03 0.00E+00 7.55E-03 . 0.00E+00 2.10E-03
Zn-69 0.00E+00 0.00E+00 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 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
) " Br-85 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 2.05E-02" . 1.26E-02 0.00E+00 _0.00E+00 0.00E+00 | 1.32E-08
Rb-88 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 4.24E-01 0.00E+00 1.21E-02 0.00E+00 0.00E+00 0.00E+00 1.64E-02
Sr-90 5.61E+00 | 0.00E+00 1.42E+00 0.00E+00 0.00E+00 0.00E+00 7.56E-02
Sr-91 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
Y-90 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Y8im 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Y-91 1.94E-04 0.00E+00 5.19E-06 0.00E+00 0.00E+00 0.00E+00 2.58E-02
¥-92 . 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 3.75E-05 8.23E-06 7.33E-06 0.00E+00 1.18E-05 0.00E+00 8.59E-03
Zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 7.14E-06 2.78E-06 1.99E-06 0.00E+00 2.61E-06 0.00E+00 5.14E-03
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 |. 0.00E+00 0.00E+00
Tc-99m 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

/'.
i
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REMP DOSE FACTORS FOR CHILD AGE GROUP: MILK (Page 2 of 2)

mrem-liter/pCi-yr

Attachment J
ODCM-QA-008
Revision 11

Page 57 of 86 -

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
Tc-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
Ru-103 2.33E-04 0.00E+00 8.95E-05 0.00E+00 5.86E-04 0.00E-+00 6.02E-03 -
Ru-105 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 .
Ru-106 3.85E-03 0.00E+00 4.80E-04 0.00E+00 5.19E-03 0.00E+00 5.98E-02
Ag-110m 177E-04 | 1.19E-04 9.55E-05 0.00E+00 2.23E-04 0.00E+00 1.42E-02
Te-125m -3.67E-03 9.96E-04 4.90E-04 1.03E-03 0.00E+00 0.00E+00 3.54E-03
Te-127m 9.42E-03 '2.53E-03 1.12E-03 " 2.25E-03 2.68E-02 0.00E+00 7.62E-03
Te-127 0.00E+00 0.00E+00. 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-129m 1.54E-02 4.31E-03 2.39E-03 4.97E-03 4.53E-02 0.00E+00 1.88E-02
Te-129 4.24E-05 1.18E-05 1.01E-05 3.03E-05 1.24E-04 0.00E+00 2.64E-03
Te-131m 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Te-132 0.00E+00 0.00E+00 0.00E+00 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 - | 0.00E+00 0.00E+00 | 0.00E+00
1-131 4.78E-03 4.80E-03 2.73E-03 1.59E+00 7.89E-03 | 0.00E+00 4.28E-04
1132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

. 1133 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
{-‘ 1-134 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
' 1135 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cs-134 7.71E-02 1.26E-01" | . 2.67E-02 0.00E+00 | 3:92E-02 1.41E-02 6.82E-04

Cs-136 6.98E-03 1.92E-02 1.24E-02 0.00E+00 1.02E-02 . 1.52E-03 6.74E-04

Cs-137 1.08E-01 1.03€E-01 1.52E-02 0.00E+00 3.37E-02 1.21E-02 6.47E-04

Cs-138 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00

Ba-140 2.46E-02 2.16E-05 '1.44E-03 0.00E+00 7.02E-06 1.29E-05 1.25E-02

Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00

La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00

Ce-141 1.26E-05 6.26E-06 9.30E-07 0.00E+00 2.74E-06 0.00E+00 7.81E-03

Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Ce-144 6.83E-04 2.14E-04 3.65E-05 0.00E+00 1.19E-04 0.00E+00 5.58E-02

Pr-143 1.17E-05 352E-06 | 5.81E-07 0.00E+00 1.90E-06 0.00E+00 1.26E-02

Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Nd-147 8.11E-06 6.57E-06 5.09E-07 0.00E+00 3.61E-06 0.00E+00 1.04E-02

W-187 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00

. Np-239
( . .
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 Attachment J
ODCM-QA-008
Revision 11
Page 58 of 86

REMP DOSE FACTORS FOR CHILD AGE GROUP: LEAFY VEG. (Page 1 of 2)
mrem-kg/pCi-yr

-THYROID

LUNG

" NUCLIDE BONE LIVER T.BODY KIDNEY GI-LLI
H-3 0.00E+00 5.28E-06 5.28E-06 5.28E-06 5.28E-06 '5.28E-06 5.28E-06
C-14 315E-04 | 6.20E-05 | 6.29E-05 6.29E-05 6.29E-05 6.29E-05 |  6.29E-05
Na-24 0.00E+00 0.00E+00 | 0.00E+0D 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 |2.04E-02 9.56E-04 7.88E-04 0.00E+00 0.00E+00 0.00E+00 5.65E-04
Cr-51 0.00E+00 0.00E+00 2.26E-07 . 1.25E-07 3.42E-08 2.29E-07 1.20E-05
Mn-54 0.00E+00 2.78E-04 7.39E-05 0.00E+00 7.78E-05 0.00E+00 2.33E-04
Mn-56 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
Fe-55 2.99E-04 1.58E-04 | 4.91E-05 0.00E+00 0.00E+00 ' 8.96E-05 2.94E-05
Fe-59 4.22E-04 6.84E-04 3.40E-04 0.00E+00 0.00E+00 1.98E-04 7.12E-04-
Co-58 0.00E+00 4.63E-05 1.42E-04 0.00E+00 0.00E+00 0.00E+00 2.70E-04
Co-60 0.00E+00 1.37E-04 4.05E-04 0.00E+00 0.00E+00 0.00E+00 7.62E-04
Ni-63 1.40E-02 ' 7.49E-04 4.76E-04 0.00E+00 0.00E+00 0.00E+Q0 5.04E-05

- Ni-65 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 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 3.55E-04 9.46E-04 5.89E-04 0.00E+00 5.96E-04 0.00E+00 1.66E-04
Zn-69 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Br-84 0.00E+00 | 0.00E+00 0.00E+00 0DOE+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
Rb-86 0.00E+00 | ~ 1.68E-03 " | 1.03E-03 0.00E+00 0.00E+00 0.00E+00 1.08E-04
Rb-88 " 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 3.39E-02 0.00E+00 | .9.67E-04 0.00E+00 0.00E+00 0.00E+00 1.31E-03
Sr-90 4.42E-01 |. 0.00E+00 1.12E-01 0.00E+00 0.00E+00 0.00E+00 5.95E-03 -
Sr-g1 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
Y-90 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
Y-91 1.55E-05 0.00E+00 4.14E-07 | 0.00E+00 0.00E+00 0.00E+00 2.06E-03
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 2.98E-06 6.56E-07 5.84E-07 0.00E+00 9.39E-07 0.00E+00 6.84E-04
Zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 5.74E-07 2.23E-07 1.60E-07 0.00E+00 2.10E-07 - | 0.00E+00 4.13E-04
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc-99m 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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mrem-kg/pCi-yr

AttachmentJ
ODCM-QA-008
Revision 11
Page 59 of 86

REMP DOSE FACTORS FOR CHILD AGE GROUP: LEAFY VEG. (Page 2 of 2)

NUCLIDE BONE LIVER T.BODY THYROID- KIDNEY LUNG GI-LLI
Te-101 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | ~0.00E+00
Ru-103 1.87E-05 0.00E+00 7.18E-06 0.00E+00 4.70E-05 0.00E+00 4.83E-04
Ru-105 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 3.04E-04 0.00E+00 © 3.79E-05 0.00E+00 4.10E-04 0.00E+00 4.72E-03
Ag-110m 1.40E-05 9.44E-06 7.55E-06 0.00E+00 1.76E-05 0.00E+00 1.12E-03
Te-125m . 2.93E-04 7.94E-05 3.91E-05 8.22E-05 0.00E+00 0.00E+00 2.83E-04
Te-127m 7.47E-04 2.01E-04 8.86E-05 '1.79E-04 2.13E-03 0.00E+00 6.05E-04
Te-127 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-129m 1.24E-03 3.46E-04 1.93E-04 4.00E-04 3.64E-03 0.00E+00 1.51E-03
Te-129 3.41E-06 9.53E-07 8.10E-07 2.43E-08 9.98E-06 0.00E+00 2.12E-04
Te-131m 0.00E+00 0.00E+00 | 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 0.00E+00 0.00E+00
Te-132 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
11131 4.10E-04 4.13E-04 2.34E-04 1.36E-01 6.77E-04 0.00E+00 3.67E-05
, ' 1-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 -
. 1-133 0.00E+00 0.00E+00 . 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
B - 1-134 0.00E+00 | 0.00E+00 0.00E+00 0:00E+00 0.00E+00 0.00E+00 0.00E+00
- ' 1135 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 |. 0.00E+00
Cs-134 6.08E-03 9.97E-03 " 2.10E-03 0.00E+00 . 3'09E:0:3.. 1.11E-03 5.38E-05 .
Cs-136 5.80E-04 1.59E-03 1.03E-03 0.00E+00 8.49E-04- . | 1.27E-04 5.60E-05
Cs-137 8.50E-03 8.14E-03 1.20E-03 0.00E+00 2.65E-03 9.54E-04 5.10E-05
Cs-138 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 2.05E-03 1.79E-06 1.19E-04 0.00E+00 5.84E-07 1.07E-06 1.04E-03
Ba-141 0.00E+00 0.00E+00 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 - 0.00E+00 .0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00
- Ce-141 1.01E-06 5.04E-07 7.48E£-08 0.00E+00 2.21E-07 0.00E+00 6.29E-04
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 5.39E-05 1.69E-05 2.88E-06 0.00E+00 9.36E-06 0.00E+00 4.41E-03
Pr-143 9.71E-07 2.92E-07 4.82E-08 0.00E+00 1.58E-07 "0.00E+00 1.05E-03
Pr-144 . 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 6.81E-07 5.52E-07 4.27E-08 0.00E+00 3.03E-07 0.00E+00 8.74E-04
W-187 0.00E+00 0.00E+00. 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

) . Np-239
|
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Page 60 of 86 B

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LL
H-3 0.00E+00 1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.05E-04
C-14 6.29E-03 1.26E-03 1.26E-03 1.26E-03 1.26E-03 1.26E-03 1.26E-03

Na-24 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
P-32 2.34E-02 1.09E-03 9.00E-04 0.00E+00 | 0.00E+00 0.00E+00 6.46E-04
Cr-51 0.00E+00 0.00E+00 1.03E-06 5.72E-07 1.56E-07 1.05E-06 5.47E-05
Mn-54 0.00E+00 4.87E-03 -| 1.30E-03 0.00E+00 1.37E-03 0.00E+00 4.09E-03
Mn-56 - 0.00E+00 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
Fe-55 5.73E-03 3.04E-03 9.42E-04 0.00E+00 | 0.00E+00 1.72E-03 5.63E-04
Fe-59 3.38E-03 5.47E-03 2.72E-03 0.00E+00 | 0.00E+00 1.59E-03 5.69E-03
Co-58 0.00E+00 5.20E-04 1.59E-03 0.00E+00 | 0.00E+00 0.00E+00 3.03E-03
Co-60 0.00E+00 2.69E-03 7.94E-03° | 0.00E+00 | 0.00E+00 0.00E+00 | 1.49E-02
Ni-63 2,79E-01 1.50E-02 9.51E-03 0.00E+00 | 0.00E+00 0.00E+00 1.01E-03
Ni-65 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 | O0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00
Zn-65 6.01E-03 1.60E-02 9.96E-03 0.00E+00 1.01E-02 0.00E+00 2.81E-03
Zn-69 _0.00E+00 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00
Br-83 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00
Br-84 0.00E+00 | O0.00E+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 | O0.00E+00 | 0.00E+00 0.00E+00 |. 0.00E+00
Rb-86 | 0.00E+00 3.75E-03" |  2.31E-03 0.00E+00 | _0.DOE+00 0.00E+00 2.41E-04
Rb-88 0.00E+00 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+0G. | 0.00E+00 0.00E+00
Rb-89 0.00E+00 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00
Sr-89 3.01E-01 0.00E+00 8.61E-03 0.00E+00 | 0.00E+00 | 0.00E+00 1.17E-02
Sr-90 8.80E+00 0.00E+00 | 2.23E+00. | O0.00E+00 | O0.00E+00 | ' 0.00E+00 1.19E-01
Sr-91 0.00E+00 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00
Sr-92 0.00E+00 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00
Y-90 0.00E+00 0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00
Y-91m 0.00E+00 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Y-91 1.54E-04 0.00E+00 4.11E-06 0.00E+00 | 0.00E+00 | 0.00E+00 2.05E-02
Y-92 0.00E+00 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Y-93 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 0.00E+00
Zr-95 3.15E-05 6.92E-06 6.16E-06 0.00E+00 9.91E-06 0.00E+00 7.22E-03
2r-97 0.00E+00 0.00E+00 | 0.00E+00 | O0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00
Nb-95 3.57E-06 1.39E-06 9.94E-07 0.00E+00 1.31E-06 0.00E+00 2.57E-03
Mo-99 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Tc-99m 0.00E+00 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00
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NUCLIDE BONE LIVER T.BODY THYROID KIDNEY - LUNG GI-LL1
Te-101 " 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-103 1.32E-04 0.00E+00 5.08E-05 0.00E+00 . 3.33E-04 0.00E+00 3.42E-03
Ru-105 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 5.43E-03 0.00E+00 6.78E-04 0.00E+00 7.34E-03 0.00E+00 8.45E-02

Ag-110m 2.37E-04 1.60E-04 1.28E-04 0.00E+00 2.98E-04 0.00E+00 1.91E-02

Te-1256m 2.89E-03 7.84E-04 3.86E-04 8.12E-04 0.00E+00 0.00E+00 2.79E-03

Te-127m 1.03E-02 2.76E-03 1.22E-03 2.45E-03 2.93E-02 0.00E+00 8.31E-03
Te-127 0.00E+00 0.00E+00, 0.00E+00 0.00E+00 0.00E+00 - 0.00E+00 0.00E+00

Te-129m 7.34E-03 2.05E-03 - 1.14E-03 2.37E-03 2.16E-02 ~ 0.00E+00 8.96E-03
Te-129 2.02E-05 5.64E-06 4.80E-06 1.44E-05 5.91E-05 0.00E+00 1.26E-03

Te-131m 0.00E+00 0.00E+00 0.00E+0D 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 0.00E+00 0.00E+00
Te-132 0.00E+Q0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

1-130 0.00E+00 . 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

I-131 5.07E-05 5.10E-05 2.90E-05 1.69E-02 8.37E-05 0.00E+00 4.54E-06

1-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

1-133 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

-134 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

1-135 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 |. 0.00E+00
Cs-134 1.15E-01 1.89E-01" 3.99E-02 0.00E+00 5.86E-02 2.10E-02 1.02E-03
Cs-136 5.18E-04 1.42E-03 9.22E-04 0.00E+00 7.59E-04- . 1.13E-04 ~ 5.01E-05
Cs-137 1.69E-01 1.62E-01 2.39E-02 0.00E+00 5.28E-02 1.90E-02 1.02E-03
Cs-138 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 1.67E-03 1.47E-06 9.76E-05 0.00E+00 4.77E-07 8.73E-07 8.47E-04
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00
Ce-141 5.74E-06 2.86E-06 4.25E-07 0.00E+00 1.26E-06 0.00E+00 3.57E-03
Ce-143 0.00E+00 0.00E+00 ‘0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 9.34E-04 2.93E-04 4.99E-05 0.00E+00 1.62E-04 0.00E+00 7.64E-02
Pr-143 9.51E-07 2.86E-07 '4.72E-08 0.00E+00 1.55E-07 0.00E+00 1.03E-03
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 3.28E-07 2.66E-07 2.06E-08 0.00E+00 1.46E-07 0.00E+00 4.22E-04
W-187 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
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'REMP DOSE FACTORS FOR CHILD AGE GROUP: MEAT (Page 1 of 2) .
mrem-kg/pCi-yr

LUNG

NUCLIDE BONE LIVER T.BODY - THYROID KIDNEY _ GI-LLI
H-3 0.00E+00 8.30E-06 8.30E-06 8.30E-06 8.30E-06. | 8.30E-06 8.30E-06
C-14 4.96E-04 9.92E-05 9.92E-05 9.92E-05 9.92E-05 9.92E-05 9.92E-05
Na-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 . 1.28E-02. 6.00E-04 4.94E-04 0.00E+00 0.00E-+00 0.00E+00 3.54E-04
Cr-51 0.00E+00 | 0.00E+00 - 2.21E-07 1.23E-07 3.36E-08 2.24E-07 1.17E-05
Mn-54 0.00E+00. 420E-04 .| 1.12E-04 0.00E+00 1.18E-04 0.00E+00 3.52E-04
Mn-56 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-55 4.65E-04 2.47E-04 7.64E-05 0.00E+00 0.00E+00 1.39E-04 4.57E-05
Fe-59 4.96E-04 8.02E-04 4.00E-04 0.00E+00 0.00E+00 2.33E-04 8.35E-04
Co-58 0.00E+00 6.07E-05 1.86E-04 0.00E+00 0.00E+00 0.00E+00 3.54E-04
Co-60 0.00E+00 2.15E-04 6.35E-04 0.00E+00 0.00E+00 0.00E+00 1.19E-03
Ni-63 2.20E-02 - 1.18E-03 7.50E-04 0.00E+00 0.00E+00 0.00E+00 7.95E-05
Ni-65 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 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 5.31E-04 1:41E-03 8.79E-04 0.00E+00 8.91E-04° 0.00E+00 2.48E-04
_Zn-69 0.00E+00 0.00E+00 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 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
Br-85 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 1.31E-03" 8.04E-04 - | 0.00E+00 0.00E+00 0.00E+00 8.41E-05
'Rb-88 0.00E+00 0.00E+00 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 0.00E+00 0.Q0E+00
Sr-89 4.11E-02 0.00E+00 - 1.17E-03 0.00E+00 0.00E+00 0.00E+00 1.59E-03
Sr-90 6.96E-01 0.00E+00 1.76E-01 0.00E+00 0.00E+00 0.00E+00 9.38E-03
Sr-91 0.00E+00 0.00E+00 0.00E+00 0.00E+Q0 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
Y-90 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
Y-91 1.95E-05 0.00E+00 5.21E-07 0.00E+00 0.00E+00 0.00E+00 2.59E-03
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 3.83E-06 8.42E-07 7.49E-07 . 0.00E+00 1.21E-06 0.00E+00 8.78E-04
2r-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 6.21E-07 2.42E-07 1.73E-07 0.00E+00 2.27E-07 0.00E+00 4.47E-04
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc-99m 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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\

mrem-kg/pCi-yr

AttachmentJ

. ODCM-QA-008
Revision 11
Page 63 of 86

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
Te-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | .0.00E+00
Ru-103 2.11E-05 0.00E+00 8.10E-06 0.00E+00 5.30E-05 0.00E+00 5.45E-04
Ru-105 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 4.62E-04 0.00E+00 5.76E-05 | 0.00E+00 6.24E-04 0.00E+00 7.19E-03
Ag-110m 2.09E-05 1.41E-05 1.13E-05 0.00E+00 2.63E-05 0.00E+00 1.68E-03 .
Te-125m 3.68E-04 9.98E-05 -| 4.91E-05 1.03E-04 0.00E+00 | - 0.00E+00 3.55E-04
Te-127m 1.04E-03 2.81E-04 1.24E-04 2.49E-04 2.97E-03 0.00E+00 | ~8.45E-04
Te-127 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-129m 1.32E-03 3.69E-04 2.05E-04 -4.26E-04 3.88E-03 0.00E+00 1.61E-03
Te-129 3.64E-06 1.02E-06 8.63E-07 259E-06 | 1.06E-05 0.00E+00 2.26E-04
Te-131m 0.00E+00 0.00E+00 | 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 0.00E+00 0.00E+00
Te-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-130 0.00E+00 0.00E+00 0.00E+00 - | 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1131 1.26E-04 1.26E-04 7.19E-05 4.18E-02 2.08E-04 0.00E+00 | 1.13E-05
o 132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
. 1133 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1134 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
) '  1-135 0.00E+00 - | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cs-134 | 9.42E-03 1.55E-02° |  3.26E-03 0.00E+00 | 4.79E-03 1.72E-03 8.33E-05
Cs-136 3.36E-04 9.24E-04 5.98E-04 0.00E+00 492E-04 .| 7.34E-05 3.25E-05
Cs-137 1.34E-02 1.28E-02 1.89E-03 0.00E+00 4.18E-03 | 1.50E-03 8.03E-05
Cs-138 0.00E+00 0.00E+00 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 0.00E+00 | 0.00E+00
Ba-140 1.15E-03 1.01E-08 6.73E-05 0.00E+00 3.29E-07 6.02E-07 5.84E-04
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 '0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00
Ce-141 1.06E-06 5.30E-07 7.87E-08 0.00E+00 2.32E-07 0.00E+00 6.61E-04
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 '0.00E+00
Ce-144 8.12E-05 2.55E-05 4.33E-06 0.00E+00 1.41E-05 0.00E+00 | ~6.64E-03
Pr-143 5.80E-07 1.74E-07 2.88E-08 | 0.00E+00 9.43E-08 0.00E+00 6.25E-04
Pr-144 '0.00E+00 0.00E+00 | . 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 3.24E-07 2.62E-07 2.03E-08 0.00E+00 1.44E-07 0.00E+00 4.15E-04
W-187 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 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 ==
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NUCLIDE BONE LIVER "T.BODY THYROID KIDNEY LUNG GI-LLI
. H-3 0.00E+00 1.40E-06 - 1.40E-06 1.40E-06 1.40E-06 1.40E-06 1.40E-06
C-14 8.35E-05 1.67E-05 1.67€-05 1.67E-05 1.67E-05 1.67E-05 1.867E-05 -
Na-24 1.32E-05 1.32E-05 1.32E-05 1.32E-05 1.32E-05 1.32E-05 1.32E-05
P-32 5.42E-03 2.54E-04 2.09E-04 0.00E+00 0.00E+00 0.00E+00 1.50E-04
Cr-51 0.00E+00 0.00E+00 5.99E-08 3.32E-08 9.08E-09 6.07E-08 3.18E-06
Mn-54 0.00E+00 7.37E-05 -| 1.96E-05 0.00E+00 2.07E-05 '0.00E+00 6.18E-05
Mn-56 0.00E+00 3.64E-09 - 8.21E-10 0.00E+00 4.40E-09 0.00E+00 5.27E-07
Fe-55 7.93E-05 4.21E-05 1.30E-05 0.00E+00 0.00E+00 2.3BE-05 7.79E-06
Fe-59 1.12E-04 1.81E-04 9.04E-05 0.00E+00 0.00E+00 5.26E-05 1.89E-04
Co-58 0.00E+00 1.23E-05 3.76E-05 0.00E+00 0.00E+00 0.00E+00 7.17E-05
Co-60 0.00E+00 3.65E-05 1.08E-04 0.00E+00 0.00E+00 0.00E+00 2.02E-04
Ni-63 3.71E-03 1.99E-04 1.26E-04 0.00E+00 0.00E+00 0.00E+00 1.34E-05
Ni-65 2.08E-08 1.96E-09 1.14E-09 0.00E+00 0.00E+00 0.00E+00 2.40E-07
Cu-64 0.00E+00 4.56E-07 2.76E-07 0.00E+00 1.10E-06 0.00E+00 2.14E-05
Zn-65 9.43E-05 2.51E-04 1.56E-04 0.00E+00 1.58E-04 0.00E+00 4.41E-05
Zn-69 ' 5.01E-15 7.23E-15 6.69E-16 - 0.00E+00 4.39E-15 0.00E+00 4.56E-13
Br-83 0.00E+00 0.00E+00 1.12E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Br-84 0.00E+00 0.00E+00 3.40E-20 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
Rb-86 0.00E+00 4.45E-04 " . 2.74E-04 0.00E+00 _0.00E+00 0.00E+00 2.87E-05
Rb-88 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 8.98E-03 0.00E+00 2.57E-04 0.00E+00 0.00E+00 0.00E+00 3.48E-04
Sr-90 1.17E-01 0.00E+00 2.97E-02 0.00E+00 0.00E+00 0.00E+00 1.58E-03
Sr-91 2.87E-05 0.00E+00 1.09E-06 0.00E+00 0.00E+00 . 0.00E+00 6.35E-05
Sr-92 1.34E-07 0.00E+00 5.39E-09 0.00E+00 0.00E+00 0.00E+00 2.55E-06
Y-90 2.19E-07 0.00E+00 5.86E-09 0.00E+00 0.00E+00 0.00E+00 6.23E-04
Y-91m 5.22E-18 0.00E+00 1.90E-19 0.00E+00 0.00E+00 0.00E+00 .1.02E-14
Y-91 4.10E-06 0.00E+00 1.10E-07 0.00E+00 0.00E+00 0.00E+00 5.47E-04
- Y-92 2.26E-10 0.00E+00 6.47E-12" 0.00E+00 0.00E+00 0.00E+00 6.53E-06
Y-93 1.52€-08 0.00E+00 4.16E-10 0.00E+00 0.00E+00 0.00E+00 2.26E-04
Zr-95 7.92E-07 1.74E-07 1.55E-07 0.00E+00 2.49E-07 0.00E+00 1.82E-04
Zr-97 1.80E-08 2.60E-09 1.54E-09 0.00E+00 3.74E-09 0.00E+00 3.94E-04
Nb-95 1.52E-07 5.93E-08 4.23E-08 0.00E+00 5.57E-08 0.00E+00 1.10E-04
Mo-99 0.00E+00 7.13E-05 1.76E-05 0.00E+00 1.52E-04 0.00E+00 5.90E-05
Tc-99m - 4.02E-10 7.88E-10 1.31E-08 0.00E+00 1.14E-08 4.00E-10 4.48E-07
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NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
Tc-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 0.00E+00
Ru-103 4.96E-06 0.00E+00 1.91E-06. 0.00E+00 1.25E-05 0.00E+00 1.28E-04 -
Ru-105 1.05E-08 0.00E+00 3.81E-09 0.00E+00 9.23E-08 0.00E+00 6.85E-06
Ru-106 8.06E-05 0.00E+00 1.01E-05 0.00E+00 1.09E-04 0.00E+00 1.25E-03
Ag-110m 3.71E-06 | 2.50E-06 2.00E-06 0.00E+00 4.67E-06 0.00E+00 2.98E-04
Te-125m 7.77E-05 2.11E-05 1.04E-05 2.18E-05 0.00E+00 0.00E+00 7.50E-05
Te-127m 1.98E-04 5.33E-05 2.35E-05 | 4.74E-05 5.65E-04 0.00E+00 1.60E-04
Te-127 5.48E-07 1.48E-07 1.18E-07 3.80E-07 1.56E-06 0.00E+00 2.14E-05
Te-129m 3.29E-04 9.19E-05 5.11E-05 1.06E-04 9.67E-04 0.00E+00 4.01E-04
Te-129 9.06E-07 2.53E-07 2.15E-07 6.46E-07 2.65E-06 0.00E+00 5.64E-05
Te-131m |  2.85E-05 9.87E-06 1.05E-05 2.03E-05 9.55E-05 0.00E+00 4.00E-04
- Te-131 2.84E-24 0.00E+00 0.00E+00 2.17E-24 8.59E-24 0.00E+00 1.49E-23
Te-132 5.63E-05 2.49E-05 3.01E-05 3.63E-05 2.31E-04 0.00E+00 2.51E-04
1130 5.24E-06 1.06E-05 5.46E-06 1.17E-03 1.58E-05 0.00E+00 4.96E-06
131 1.09E-04 1.10E-04 6.22E-05 3.62E-02 1.80E-04 0.00E+00 9.75E-06
_ : 1132 3.99E-09 7.33E-09 3.37E-09 3.40E-07 1.12E-08 0.00E+00 8.62E-09
. 1133 1.84E-05 2.27E-05 8.59E-06 4.22E-03 3.78E-05 0.00E+00 9.15E-06
( . I-134 1.72E-14 320E-14 | - 1.47E-14 7.36E-13 4.89E-14 0.00E+00 2.12E-14
' 11135 ~ 9.75E-07 1.75E-06 8.30E-07 1.55E-04 2.69E-06 0.00E+00 1.34E-06
Cs-134 1.61E-03 2.65E-03" 5.58E-04 0.00E+00 | . 8:20E-04 2.94E-04 1.43E-05
Cs-136 1.54E-04 4.23E-04 2.74E-04 0.00E+00 2.25E-04 . | 3.36E-05 1.49E-05
Cs-137 2.26E-03 2.16E-03 3.19E-04 0.00E+00 7.04E-04 2 53E-04 1.35E-05
Cs-138 5.77E-20 8.03E-20 5.09E-20 0.00E+00 | = 5.65E-20 6.08E-21 3.70E-20
Ba-139 1.78E-11 9.49E-15 5.15E-13 0.00E+00 8.29E-15 5.58E-15 1.03E-09
Ba-140 5.43E-04 4.76E-07 3.17E-05 0.00E+00 1.55E-07 2.84E-07 2.75E-04
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 4.61E-08 1.61E-08 5.43E-09 0.00E+00 0.00E+00 0.00E+00 4.49E-04
La-142 1.06E-13 3.36E-14 1.05E-14 0.00E+00 0.00E+00 0.00E+00 6.67E-09
Ce-141 2.68E-07 1.34E-07 1.99E-08 0.00E+00 5.86E-08 0.00E+00 1.67E-04
Ce-143 2.91E-08 1.58E-05 2.29E-09 0.00E+00 6.63E-09 0.00E+00 2.31E-04
Ce-144 1.43E-05 4.49E-06 7.64E-07 0.00E+00 2.48E-06 0.00E+00 1.17E-03
Pr-143 2.58E-07 7.74E-08 | 1.28E-08 0.00E+00 4.19E-08 0.00E+00 2.78E-04
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
Nd-147 1.81E-07 1.46E-07 1.13E-08 0.00E+00 8.03E-08 0.00E+00 2.32E-04
W-187 1.47E-06 8.72E-07 3.91E-07 0.00E+00 0.00E+00 0.00E+00 1.23E-04
2.70E-08 1.94E-09 1.36E-09 0.00E+00 5.60E-09 0.00E+00 1.43E-04
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NUCLIDE BONE' LIVER T.BODY | THYROID | KIDNEY LUNG GI-LLI
H-3 0.00E+00 1.04E-04 | 1.04E-04 1.04E-04 | 1.04E-04 1.04E-04 1.04E-04
C-14 6.17E-03 1.23E-03 | 1.23E-03 1.23E-03 | 1.23E-03 1.23E-03 1.23E-03
Na-24 1.70E-03 1.70E-03 | 1.70E-03 1.70E-03 | 1.70E-03 1.70E-03 1.70E-03
P-32 4.11E-01 1.926-02 | 1.58E-02 0.00E+00 | 0.00E+00 0.00E+00 1.13E-02
Cr-51 0.00E+00 0.00E+00 | 4.48E-06 2.49E-06 6.80E-07 4 54E-06 2.38E-04
Mn-54 0.00E+00 5.45E-03- | 1.45E-03 0.00E+00 | 1.53E-03 0.00E+00 4.57E-03
Mn-56 0.00E+00 6.77E-06 | 1.53E-06 | 0.00E+00 | 8.18E-06 '0.00E+00 9.81E-04
Fe-55 5.86E-03 3.11E-03 | 9.64E-04 0.00E+00 | 0.00E+00 1.76E-03 5.76E-04
Fe-59 8.35E-03 "1.35E-02 | 6.73E-03 0.00E+00 | 0.00E+00 3.92E-03 1.41E-02
Co-58 0.00E+00 | 9.14E-04 | 2.80E-03 0.00E+00 | 0.00E+00 0.00E+00 5.33E-03
Co-60 0.00E+00 270E-03 | 7.95E-03 | 0.00E+00 | 0.00E+00 0.00E+00 1.49E-02
Ni-63 2.74E-01 1.47E-02 | 9.33E-03 0.00E+00 | 0.00E+00 | 0.00E+00 9.89E-04
© Ni-65 4.17E-05 3.93E-06 | 2.29E-06 0.00E+00 | 0.00E+00 0.00E+00 4.81E-04
Cu-64 0.00E+00 6.49E-05 | 3.92E-05 0.00E+00 | 1.57E-04 0.00E+00 3.05E-03
Zn-65 6.98E-03 1.86E-02 | 1.16E-02 0.00E+00 | 1.17E-02 0.00E+00 3.26E-03
Zn-69 287E-09 | 4.15E-09 | 3.84E-10 0.00E+00 | 2.52E-09 0.00E+00 2.62E-07
Br-83 0.00E+00 0.00E+00 | 2.69E-06 0.00E+00 | 0.00E+00 | 0.00E+00 0.00E+00
Br-84 0.00E+00 0.00E+00 | 1.59E-11 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
Rb-86 0.00E+00 3.35E-02 | 2.06E-02. | 0.00E+00 |  0.00E+00 0.00E+00 | 2.16E-03
Rb-88 0.00E+00 6.83E-17 | 4.74E:17 | 0.00E+00 | 0.00E+00 .| 0.00E+00 3.35E-18
Rb-89 0.00E+00 - | 5.84E-19 | 5.19E-19 | 0.00E+00 | 0.00E+00 0.00E+00 5.09E-21
Sr-89 6.69E-01 0.00E+00 | 1.91E-02 | 0.00E+00 | 0.00E+00 0.00E+00 2.59E-02
Sr-90 8.67E+00 . | 0.00E+00 | "2.20E+00 | 0.00E+00 | 0.00E+00 0.00E+00 1.17E-01
Sr-91 5.10E-03 0.00E+00 | 1.93E-04 0.00E+00 | 0.00E+00 0.00E+00 1.13E-02
Sr-92 2.14E-04 0.00E+00 | 8.58E-06 0.00E+00 [ 0.00E+00 0.00E+00 4.05E-03
Y-90 1.84E-05 0.00E+00 | 4.93E-07 | 0.00E+00 | 0.00E+00 0.00E+00 5.24E-02
Y-91m 8.67E-12 0.00E+00 | 3.16E-13 0.00E+00 | 0.00E+00 0.00E+00 1.70E-08
Y91 3.05E-04 0.00E+00 | 8.16E-08 0.00E+00 | 0.00E+00 0.00E+00 4.07E-02
Y-92 1.75E-07 0.00E+00 | 5.01E-09 0.00E+00 | 0.00E+00. | C.00E+00 5.06E-03
Y-93 2.55E-06 0.00E+00 | 7.01E-08 | 0.00E+00 | 0.00E+00 0.00E+00 3.81E-02
Zr-95 5.88E-05 1.29E-05 | 1.15E-05 0.00E+00 | 1.85E-05 0.00E+00 1.35E-02
Zr-97 2.18E-06 3.15E-07 | 1.86E-07 0.00E+00 | 4.52E-07 0.00E+00 4.77E-02
Nb-95 1.14E-05 4.42E-06 | 3.16E-06 0.00E+00 | -4.16E-06 |  0.00E+00 8.18E-03
Mo-99 0.00E+00 5.98E-03 | 1.48E-03 0.00E+00 | 1.28E-02 0.00E+00 4.95E-03
Tc-99m 1.18E-07 2.32E-07 | B3.84E-06 | O.00E+00 | 3.37E-06 1.18E-07 1.32E-04
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NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG - GI-LLI

Tc-101 3.19E-22 3.34E-22 4.23E-21 0.00E+00 5.70E-21 1.77€-22. | .1.06E-21

Ru-103 3.70E-04 | 0.00E+00 ‘1.42E-04 - | 0.00E+00 - 9.30E-04 0.00E+00 9.55E-03

Ru-105 5.05E-06 0.00E+00 1.83E-06 0.00E+00 4.44E-05 0.00E+00 3.30E-03

Ru-106 5.96E-03 0.00E+00 | = 7.44E-04 0.00E+00 8.05E-03 | 0.00E+00 9.27E-02

Ag-110m 2.75E-04 1.85E-04 1.48E-04 0.00E+00 3.45E-04 0.00E+00 2.21E-02

Te-125m 5.78E-03 1.57E-03 7.71E-04 1.62E-03 0.00E+00 0.00E+00 5.58E-03

Te-127m 1.47E-02 3.96E-03 1.74E-03 3.51E-03 4.19E-02 0.00E+00 1.19E-02

Te-127 9.87E-05 2.66E-05 2.12E-05 6.83E-05 2.81E-04 0.00E+00- 3.86E-03

Te-129m 2.46E-02 . 6.86E-03 3.82E-03 7.92E-03 7.22E-02 0.00E+00 3.00E-02

Te-129 6.76E-05 1.89E-05 1.61E-05 4.83E-05 1.98E-04 0.00E+00 421E-03

Te-13tm 2.78E-03 9.62E-04 1.02E-03 1.98E-03 9.31E-03 0.00E+00 3.90E-02

Te-131 9.43E-14. 2.87E-14 2.80E-14 7.21E-14 2.85E-13 0.00E+00 4.95E-13

Te-132 4.63E-03 2.05E-03 2.48E-03 2.99E-03 1.90E-02 |. 0.00E+00 2.06E-02

1-130 7.60E-04 1.54E-03 7.91E-04 1.69E-01 2.29E-03 0.00E+00 7.18E-04

1-131 8.40E-03 8.45E-03 4.80E-03 2.79E+00 1.39E-02 0.00E+00 7.52E-04

, 132 1.10E-05 2.02E-05 9.27E-06 | 9.35E-04 3.08E-05 0.00E+00 2.37E-05
. 1-133 2.02E-03 2.50E-03 .| 9.47E-04 4.65E-01 4.17E-03 0.00E+00 1.01E-03
4 - 1-134 1.65E-08 3.06E-08 1.41E-08 7:05E-07 4.69E-08 0.00E+00 2.03E-08
) 11135 2.54E-04 4.56E-04 2.16E-04 4.04E-02 7.00E-04 0.00E+00 | . 3.48E-04
Cs-134 1.19E-01 1.96E-01 " | 4.13E-02 0.00E+00 6.07E-02 2.18E-02 1.06E-03 .

Cs-136 1.17E-02 3.21E-02 2.08E-02 0.00E+00 1.71E-02. .| 2.55E-03 1.13E-03

Cs-137 1.67E-01 . 1.60E-01 2.36E-02 0.00E+00 5.20E-02 | 1.87E-02 1.0DE-03

Cs-138 2.23E-11 3.10E-11 1.96E-11 0.00E+00 2.18E-11 2.34E-12 1.43E-11

Ba-139 5.27E-07 |. 2.81E-10 | T.53E-08 0.00E+00 2.46E-10 1.65E-10 '3.04E-05

Ba-140 4.12E-02 3.61E-05 2.41E-03 0.00E+00 1.18E-05 2.15E-05 2.09E-02

Ba-141 1.48E-16 8.26E-20 4.80E-18" 0.00E+00 7.15E-20 4.86E-19 8.41E-17

Ba-142 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

La-140 4.19E-06 1.46E-06 4.94E-07 0.00E+00 0.00E+00 0.00E+00 4.08E-02

La-142 1.44E-09 4.60E-10° 1.44E-10 0.00E+00 0.00E+00 0.00E+00 9.12E-05

Ce-141 2.00E-05 9.99E-06 1.48E-06 0.00E+00 4.38E-06 0.00E+00 1.25E-02

Ce-143 2.77E-06 . | 1.50E-03 '2.18E-07 0.00E+00 6.30E-07 0.00E+00 2.20E-02

Ce-144 1.06E-03 3.32E-04 5.65E-05 0.00E+00 1.84E-04 0.00E+00 8.66E-02

Pr-143 1.95E-05 5.87E-06 9.69E-07 0.00E+00 3.18E-06 :0.00E+00 2.11E-02

Pr-144 2.00E-20 6.18E-21 1.00E-21 0.00E+00 3.27E-21 0.00E+00 1.33E-17

Nd-147 1.38E-05 1.12E-05 8.65E-07 0.00E+00 6.13E-06 0.00E+00 1.77E-02

W-187 1.54E-04 9.14E-05 4.10E-05 0.00E+00 0.00E+00 0.00E+00 1.28E-02

Np-239 2.31E-06 1.66E-07 1.17E-07 0.00E+00 4.80E-07 0.00E+00 1.23E-02
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. mrem-m /pCl-yr
NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H-3 0.00E+00 1.13E-03 1.13E-03 1.13E-03 1.13E-03. 1.13E-03 1.13E-03
C-14 3.59E-02 6.73E-03 6.73E-03 6.73E-03 6.73E-03 6.73E-03 6.73E-03
Na-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 2.38E+01 1.05E+00 9.03E-01 0.00E+00 0.00E+00 0.00E+00 3.86E-01
Cr-51 0.00E+00 0.00E+00 4.83E-04 2.68E-04 7.61E-05 5.32E-02 3.39E-03
Mn-54 0.00E+00 4.75E-02 1.05E-02 0.00E+00. 1.11E-02 1.74E-02 .2.53E-02
Mn-56 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00
Fe-55 . 4 89F-02 2.60E-02 8.02E-03 0.00E+00 0.00E+00 1.15E-01 2.96E-03
Fe-59 4.20E-02 6.79E-02 3.39E-02 0.00E+00 0.00E+00 2.58E+00 1.44E-01
Co-58 0.00E+00 2.77E-03 4.94E-03 0.00E+00 0.00E+00 1.73E+00 5.37E-02
Co-60 0.00E+00 1.34E-02 2.30E-02 0.00E+00 0.00E+00 7.18E+00 9.78E-02
Ni-63 8.22E-01 4.63E-02 2.80E-02 0.00E+00 0.00E+00 '2.75E-01 6.33E-03
Ni-65 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 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 4.84E-02 1.29E-01 8.00E-02 0.00E+00 8.13E-02 1.13E+00 1.86E-02
Zn-69 0.00E+00 0.00E+00 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 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
" Br-85 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 1.08E+00- | 6.23E-01 0.00E+00 0.60E+00 0.00E+00 4.35E-02
Rb-88 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 1126400 | 0.00E+00 3.22E-02 0.00E+00 0.00E+00 4.03E+00 3.13E-01
Sr-90 1.01E+02 0.00E+00 6.46E+00 0.00E+00 0.00E+00 1.48E+01 3.44E-01
Sr-91 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
Y-90 . 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
Y-91 1.57E+00 0.00E+00 4.19E-02 0.00E+00 0.00E+00 4.51E+00 3.16E-01
Y92 0.00E+00 0.00E+00 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 '0.00E+00 0.00E+00
Zr-95 3.11E-01 6.85E-02 6.06E-02 0.00E+00 9.76E-02 3.66E+00 1.00E-01
Zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 5.79E-02 2.26E-02 1.61E-02 0.00E+00 212E-02 | 1.51E+00 9.12E-02
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc-99m -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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REMP DOSE FACTORS FOR CHILD AGE GROUP: INHALATION - QUARTERLY SAMPLING (Page 2 of 2)

mrem-m*/pCi-yr

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
Te-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - 0.00E+00 0.00E+00
"~ Ru-103 6.24E-03 0.00E+00 2.40E-03 0.00E+00 1.57E-02 1.48E+00 1.00E-01
Ru-105 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 * 0.00E+00
Ru-106 1.48E-01 - 0.00E+00 1.84E-02 0.00E+00 2.00E-01 1.56E+01 4.68E-01
Ag-110m 1.91E-02 1.29€-02 1.04E-02 0.00E+00 2.41E-02 6.21E+00 1.14E-01
Te-125m 1.16E-02 4.01E-03 1.58E-03 3.32E-03 0.00E+00 8.23E-01 5.83E-02
Te-127m 3.32E-02 1.14E-02 4.04E-03 - 8.11E-03 8.51E-02 1.98E+00 9.54E-02
Te-127 0.00E+00 0.00E+00 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-129m 4.92E-02 1.75E-02 7.80E-03 1.62E-02 1.28E-01 4.51E+00 4.66E-01
Te-128 2.50E-07 8.96E-08 6.11E-08 1.83E-07 6.58E-07 7.52E-03 6.53E-02
Te-131m 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Te-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-131 2.46E+00 2.46E+00 1.39E+00 8.30E+02 4.03E+00 0.00E+00 1.45E-01
-132 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
1-134 0.00E+00 0.00E+00 0.00E+00 0:00E+00 0.00E+00 0.00E+00 0.00E+00
{-135 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 |  0.00E+00
Cs-134 6.79E-0%1 1.06E+00 - 2.34E-01 0.00E+00 3.45E-01 1.26E-01 4.01E-03
Cs-136 7.20E-01 1.89E+00 1.28E+00 0.00E+00 1.06E+00 . 161E-01 4.62E-02
Cs-137 9.09E-01 8.27E-01 1.29E-01 0.00E+00 2.83E-01 1.04E-01 3.63E-03
Cs-138 0.00E+00 | ~ 0.00E+00 0.00E+00 0.00E+0D 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 0.00E+00 0.00E+00
Ba-140 8.77E-01 7.68E-04 5.13E-02 0.00E+00 2.50E-04 2.07E+01 1.21E+00
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 -
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00
Ce-141 1.04E-01 5.17E-02 7.67E-03 0.00E+00 2.26E-02 1.44E+00 1.50E-01
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 7.57E+00 2.37E+00 4.04E-01 0.00E+00 1.31E+00 1.34E+01 4.34E-01
Pr-143 1.90E-01 5.72E-02 9.41E-03 0.00E+00 - 3.09E-02 4.46E+00 1.00E+00
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+C0 0.00E+00
Nd-147 1.93E-01 '1.56E-01 1.21E-02 0.00E+00 8.57E-02 5.85E+00 1.46E+00
wW-187 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
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REMP DOSE FACTORS FOR CHILD AGE GROUP: INHALATION - WEEKLY SAMPLING (Page 1of 2)

mrem-m*/pCi-yr

" NUCLIDE BONE LIVER T.BODY 'THYROID KIDNEY LUNG GI-LLI
H-3" 0.00E+00 1.13E-03 1.13E-03 1.13E-03 1.13E-03 1.13E-03 1:13E-03
C-14 3.59E-02 | 6.73E-03 6.73E-03 6.73E-03 6.73E-03 6.73E-03 6.73E-03
Na-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 '3.09E+00 1.35E-01 1.17E-01 0.00E+00 0.00E+00 0.00E+00 5.00E-02
Cr-51 0.00E+00 | 0.00E+00 1.68E-04 9.33E-05 2.65E-05 "1.85E-02 1.18E-03
‘Mn-54 0.00E+00 4.33E-02 9.58E-03 0.00E+00 1.01E-02 1.59E-02 . 2.31E-02
- Mn-56 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-55 4.75E-02 | 2.52E-02° 7.79E-03 0.00E+00 0.00E+00 1.11E-01 2.87E-03
Fe-59 2.18E-02 | 3.53E-02 1.76E-02 0.00E+00 0.00E+00 1.34E+00 7.46E-02
Co-58 0.00E+00 1.83E-03 3.27E-03 0.00E+00 0.00E+00 1.14E+00 3.56E-02
Co-60 0.00E+00 1.32E-02 2.27E-02 0.00E+00 0.00E+00 7.08E+00 9.63E-02
'Ni-63 8.21E-01 4.63E-02 2.80E-02 | 0.00E+00 0.00E+00 2.75E-01 6.33E-03
Ni-65 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 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 4.30E-02 1.14E-01 7.10E-02 0.00E+00 7.21E-02 1.01E+00 1.65E-02
Zn-69 0.00E+00 - 0.00E+00 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 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
" Br-85 " 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 | . 2.26E-01- 1.30E-01 | 0.00E+00 '0.00E+00 0.00E+00 9.10E-03
Rb-88 0.00E+00 | 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 6.29E-01 | O0.00E+00 | 1.81E-02 0.00E+0D 0.00E+00 2.26E+00 1.75E-01
Sr-90 1.01E+02 0.00E+00 6.44E+00 0.00E+00 0.00E+00 1.48E+01 3.43E-01
Sr-91 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
Y-90 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
Y-91 9.53E-01 0.00E+00 2.54E-02 0.00E+00 0.00E+00 2.74E+00 1.92E-01
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
2r-95 1.97E-01 4.34E-02 3.84E-02 0.00E+00 6.19E-02 2.32E+00 6.34E-02
Zr-97 * 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 2.52E-02 9.83E-03 7.02E-03 0.00E+00 9.24E-03 6.58E-01 3.97E-02
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tc-99m 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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(Page 2 of 2)

NUCLIDE BONE LIVER " T.BODY' THYROID KIDNEY LUNG GI-LLI
Te-101 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-103 2.97E-03 0.00E+00 1.14E-03 0.00E+00 7.48E-03 7.04E-01 4.76E-02
Ru-105 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 1.37E-01" 0.00E+00 1.70E-02 0.00E+00 1.85E-01 1.44E+01 ' 4.32E-01
Ag-110m 1.70E-02 1.15E-02 9.23E-03 0.00E+00 '214E-02 | 5.53E+00 1.01E-01
Te-125m 7.02E-03 2.43E-03 9.53E-04 2.01E-03 - 0.00E+00 4.98E-01 3.52E-02
Te-127m 2.54E-02 8.74E-03 3.09E-03 6.20E-03 6.51E-02 1.51E+00 7.30E-02
Te-127 0.00E+00 | . 0.00E+00 0.00E+00 0.00E+00 - | - 0.00E+00 0.00E+00 0.00E+00
Te-129m .| 2.06E-02 7.36E-03 3.27E-03 6.80E-03 5.41E-02 1.89E+00 1.95E-01
Te-129 1.05E-07 3.76E-08 2.56E-08 7.68E-08 2.76E-07 3.15E-03 2.74E-02
Te-131m 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Te-132 0.00E+00 0.00E+00 | - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1-130 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00- 0.00E+00 - | 0.00E+00
131 4.81E-02 4.81E-02 2.73E-02 1.62E+01 7.88E-02 0.00E+00 2.84E-03
1-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1133 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | ' 0.00E+00 0.00E+00 0.00E+00
1-134 0.00E+00 0.00E+00 0.00E+00 0:00E+00 0.00E+00 '0.00E+00 0.00E+00
1-135 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cs-134 6.53E-01 1.02E+00- |  2.25E-01 (0.00E+00 '3.31E:01 1.21E-01 3.86E-03
Cs-136 7.83E-02 2.06E-01 1.40E-01 0.00E+00 1.15E-01. . 1.75E-02 | 5.03E-03
Cs-137 9.07E-01 8.25E-01 1.28E-01 0.00E+00 2.82E-01 1.04E-01 3.62E-03
Cs-138 0.00E+00 | 0.00E+00 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 0.00E+00 | ' 0.00E+00
Ba-140 8.95E-02 7.83E-05 5.23E-03 0.00E+00 2.55E-05 2.11E+00 1.23E-01
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E+00
Ce-141 4.23E-02 2.11E-02 3.12E-03 0.00E+00 9.21E-03 5.86E-01 6.10E-02
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 6.83E+00 2.13E+00 3.65E-01 0.00E+00 1.18E+00 1.21E+01 3.92E-01
Pr-143 2.21E-02 6.64E-03 1.09E-03 0.00E+00 | 3.59E-03 | 5.18E-01 1.16E-01
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 1.35E-02 1.09E-02 8.49E-04 0.00E+00 6.00E-03 4.09E-01 1.02E-01
W-187 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
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Revision 11
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BONE

NUCLIDE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
H-3 - 0.00E+00 1.02E-04 1.02E-04 1.02E-04 1.02E-04 1.02E-04 1.02E-04
C-14 7.82E-03 1.67E-03 1.67E-03 1.67E-03 1.67E-03 1.67E-03 - 1.67E-03
Na-24 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
P-32 5.09E-01 2.99E-02 1.97E-02 0.00E+00 0.00E+00 0.00E+00 6.89E-03
Cr-51 0.00E+0Q0 0.00E+00 4.43E-06 2.89E-06 6.31E-07 5.62E-06 1.29E-04
Mn-54 0.00E+00 6.54E-03 1.48E-03 0.00E+00 1.45E-03 0.00E+00 2.40E-03
Mn-56 0.00E+00 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00 " 0.00E+00
Fe-55 4.58E-03 2.96E-03 7.91E-04 0.00E+00 0.00E+00 1.45E-03 3.76E-04
Fe-59 9.85E-03 1.72E-02 6.78E-03 0.00E+00 0.00E+00 5.09E-03 8.22E-03
Co-58 0.00E+00 1.16E-03 2.91E-03 0.00E+00 0.00E+00 - 0.00E+00 2.90E-03
Co-60 0.00E+00 3.56E-03 8.41E-03 0.00E+00 0.00E+00 0.00E+00 8.47E-03
Ni-63 2.09E-01 1.29E-02 7.26E-03 0.00E+00 0.00E+00 0.00E+00 6.43E-04
Ni-65 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 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 6.04E-03 2.07E-02 9.55E-03 0.00E+00 1.00E-02 0.00E+00 1.75E-02
Zn-69 0.00E+00 0.00E+00 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 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

" Br-85 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 5.21E-02 - 2.57E-02 0.00E+00 0.00E+00 0.00E+00 1.33E-03
Rb-88 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 8.06E-01 0.00E+00 2.31E-02 0.00E+00 0.00E+00 0.00E+00 1.66E-02
Sr-90 6.10E+00 |- 0.00E+00 1.65E+00 0.00E+00 0.00E+00 0.00E+00 7.62E-02
Sr-91 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
Y-90 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
Y-91 3.64E-04 0.00E+00 9.70E-06 0.00E+00 0.00E+00 0.00E+00 2.61E-02
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 6.65E-05 1.62E-05 1.15E-05 0.00E+00 1.75E-05 0.00E+00 8.07E-03
Zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-95 1.33E-05 5.49E-06 3.17E-06 0.00E+00. 3.93E-06 " 0.00E+00 4.63E-03
Mo-99 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Tc-99m 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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. REMP DOSE FACTORS FOR INFANT AGE GROUP: MILK (Page 2 of 2)

mrem-liter/pCi-yr

Attachment K
“ODCM-QA-008
Revision 11
Page 73 of 86

KIDNEY

NUCLIDE BONE LIVER T.BODY THYROID LUNG GI-LLI
Tc-101 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-103 4.71E-04 0.00E+00 1.58E-04 0.00E+00 9.81E-04 0.00E+00 5.73E-03
Ru-105 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ru-106 7.92E-03 - |- 0.00E+00 9.90E-04 0.00E+00 9.37E-03 0.00E+00 6.02E-02
Ag-110m 3.27E-04 2.39E-04 1.58E-04 0.00E+00 3.41E-04 0.00E+00 1.24E-02
Te-125m 7.51E-03 2.51E-03 1.01E-03 2.53E-03 -0.00E+00 0.00E+00 3.58E-03
Te-127m 1.91E-02 6.32E-03 2.31E-03 5.51E-03 4.69E-02 0.00E+00 7.69E-03
Te-127 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 '0.00E+00 0.00E+00
Te-129m 3.17E-02 1.09E-02 4.88E-03 1.22E-02 7.92E-02 0.00E+00 1.89E-02
Te-129 8.99E-05 3.10E-05 2.10E-05 7.54E-05 2.24E-04 0.00E+00 7.19E-03
Te-131m 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
‘Te-132 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 | 0.00E+00 0.00E+00
1-131 9.97E-03 1.17E-02 . 5.17E-03 3.86E+00 "1.37E-02 0.00E+00 4.19E-04
i-132 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - 0.00E+00
1-133 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
-134 0.00E+00 0.00E+00 0.00E+00 0:00E+00 0.00E+00 0.00E+00 0.00E+00
11135 0.00E+00 | 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 - | 0.00E+00
Cs-134 1.24E-01 2.32E-01 " | 2.34E-02 0.00E+00 5.96E-02 2.44E-02 6.29E-04
Cs-136 1.36E-02 4.01E-02 1.50E-02 0.00E+00 | 1.60E-02..| 3.27E-03 6.09E-04
Cs-137 1.72E-01 2.02E-01 1.43E-02 0.00E+00 5.41E-02 2.19E-02 6.30E-04
Cs-138 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Ba-140 5.06E-02 5.06E-05 | 261E-03 0.00E+00 1.20E-05 3.11E-05 1.24E-02
Ba-141 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
La-140 0.00E+00 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00 0.00E-+00
Ce-141 2.49E-05 1.52E-05 .1.79E-06 0.00E+00 4.68E-06 0.00E+00 7.84E-03
Ce-143 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ce-144 9.79E-04 4.01E-04 5.48E-05 0.00E+00 1.62E-04 0.00E+00 5.62E-02
Pr-143 2.42E-05 9.06E-06 1.20E-06 0.00E+00 3.37E-06 0.00E+00 1.28E-02
Pr-144 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nd-147 1.61E-05 1.65E-05 1.01E-06 0.00E+00 6.37E-06 0.00E+00 1.05E-02
W-187 0.00E+00 | 0.00E+00 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 0.00E+00
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REMP DOSE FACTORS FOR INF

Attachment K
. ODCM-QA-008

Revision 11

Page 74 of 86

ANT AGE GROUP: DRINKING WATER (Page 1 of 2)
mrem-liter/pCi-yr

LUNG

- NUCLIDE BONE LIVER T.BODY THYROID KIDNEY GI-LLI
H-3 0.00E+00 1.02E-04 1.02E-04 1.02E-04 1.02E-04 1.02E-04 1.02E-04 -
C-14 7.82E-03 1.67E-03 1.67E-03 1.67E-03 1.67E-03 1.67E-03 1.67E-03
Na-24 1.91E-03 1.91E-03 1.91E-03 1.91E-03 1.91E-03 1.91E-03 1.91E-03
p-32 5.48E-01 3.22E-02 2.12E-02 0.00E+00 0.00E+00 0.00E+00 7.41E-03
Cr-51 0.00E+00 0.00E+00 4.60E-06 3.00E-06 6.55E-07 - | 5.83E-08 1.34E-04
Mn-54 '0.00E+00 ‘6.56E-03 1.49E-03 | 0.00E+00 1.45E-03 0.00E+00 2.41E-03
Mn-56 0.00E+00 1.07E-05 1.85E-06 0.00E+00 9.22E-06 0.00E+00 9.74E-04
Fe-55 4.59E-03 2.96E-03 - 7.92E-04 0.00E+00 0.00E+00 1.45E-03 3.76E-04
Fe-59 1.01E-02 1.76E-02 6.94E-03 0.00E+00 0.00E+00 5.21E-03 8.42E-03
Co-58 0.00E+00 1.18E-03 2.95E-03 0.00E+00 0.00E+00 0.00E+00 2.95E-03
Co-60 0.00E+00 3.56E-03 8.41E-03 0.00E+00 0.00E+00 0.00E+00 8.48E-03
'Ni-63 2.09E-01 1.29E-02 7.26E-03 0.00E+00 0.00E+00 0.00E+00 6.43E-04
Ni-65 5.72E-05 6.47E-06 2.94E-06 0.00E+00 0.00E+00 0.00E+00 4.93E-04
Cu-64 0.00E+00 1.04E-04 4.83E-05 0.00E+00 1.77E-04 0.00E+00 2.14E-03
Zn-65 6.06E-03 2.08E-02 9.59E-03 0.00E+00 1.01E-02 0.00E+00 1.76E-02
Zn-69 3.96E-09 7.13E-09 5.31E-10 0.00E+00 2.96E-09 0.00E+00 5.82E-07
Br-83 0.00E+00 0.00E+00 3.69E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Br-84 0.00E+00 0.00E+00 1.99E-11 0200E+00 0.00E+00 0.00E+00 0.00E+00
" Br85 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 551E-02° | 2.72E-02 0.00E+00 '0.00E+00 0.00E+00 1.41E-03
Rb-88 0.00E+00 1.16E-16 6.35E-17 0.00E+00 0.00E+00 ..| 0.00E+00 1.13E-16
- Rb-89 0.00E+00 9.23E-19 6.36E-19 0.00E+00 0.00E+00 0.00E+00 3.14E-19
Sr-89 8.23E-01 " 0.00E+00 2.36E-02 0.00E+00 0.00E+00 0.00E+00 1.69E-02
Sr-90 6.10E+00 0.00E+00 1.55E+00 0.00E+00 0.00E+00 0.00E+00 - | 7.62E-02
Sr-91 6.87E-03 0.00E+00 2.49E-04 0.00E+00 0.00E+00 0.00E+00 8.14E-03
Sr-92 2.94E-04 0.00E+00 1.09E-05 0.00E+00 0.00E+00 0.00E+00 3.17E-03
Y-90 2.52E-05 - | 0.00E+00 6.75E-07 .0.00E+00 0.00E+00 0.00E+00 3.48E-02
Y-91m 1.19E-11 0.00E+00 4.06E-13 0.00E+00 0.00E+00 0.00E+00 3.97E-08
Y-91 3.71E-04 0.00E+00 9.87E-06 0.00E+00 0.00E+00 0.00E+00 2.66E-02
Y-92 2.41E-07 0.00E+00 6.77E-09 0.00E+00 0.00E+00 0.00E+00 4.60E-03
Y-93 3.52E-06 0.00E+00 9.59E-08 0.00E+00 0.00E+00 0.00E+00 2.78E-02
Zr-95 6.76E-05 1.65E-05 1.17E-05 0.00E+00 1.78E-05 0.00E+00 8.21E-03
Zr-97 2.99E-06 5.12E-07 2.34E-07 0.00E+00 5.16E-07 0.00E+00 3.27E-02
Nb-95 1.37E-05 5.65E-06 3.27E-06 0.00E+00 4.05E-06 0.00E+00 4.77E-03
Mo-99 0.00E+00 9.89E-03 1.93E-03 0.00E+00 1.48E-02 0.00E+00 3.26E-03
Tc-99m 1.59E-07 3.28E-07 4.23E-06 0.00E+00 3.53E-06 - 1.72E-07 9.53E-05
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ODCM-QA-008
Revision 11
Page 750f86 -
. , " REMP DOSE FACTORS FOR INFANT AGE GROUP: DRINKING WATER (Page20f2)
o » . ' mrem-liter/pCi-yr
NUCLIDE BONE LIVER T.BODY | THYROID KIDNEY " LUNG GI-LLI
Tc-101 4.38E-22 . | 5.52E-22 | 5.46E-21 | 0.00E+00 6.56E-21 3.01E-22 9.38E-20
Ru-103 4.84E-04 0.00E+00 | 1.62E-04 | 0.00E+00 1.01E-03 0.00E+00 | ~5.89E-03
- Ru-105 6.89E-06 0.00E+00 ‘| 2.32E-06 | 0.00E+00 5.07E-05 | = 0.00E+00 2.74E-03
Ru-106 7.95E-03 0.00E+00 | 9.92E-04 | 0.00E+00 9.40E-03 0.00E+00 - | ~6.03E-02
~ Ag-110m 3.28E-04 2.40E-04. | 1.59E-04 | 0.00E+00 3.43E-04 | 0.00E+00 1.24E-02
Te-125m 7.64E-03 2.56E-03. | 1.03E-03 | 2.57E-03 0.00E+00 0.00E+00 3.64E-03
Te-127m 1.92E-02 6.38E-03 | 2.33E-03 | 5.56E-03 4.74E-02 0.00E+00 7.76E-03
Te-127 1.36E-04 4.54E-05 | 2.91E-05 | 1.10E-04 3.31E-04 0.00E+00 | 2.85E-03
Te-129m 3.27E-02 1.12E-02 | 5.03E-03 | 1.25E-02 8.17E-02 |  0.00E+00 1.95E-02
Te-129 9.28E-05 3.20E-05 | 217E-05 | 7.77E-05 | 2.31E-04 0.00E+00 7.41E-03
Te-131m 3.80E-03 1.53E-03 | 1.26E-03 | 3.10E-03 1.05E-02 0.00E+00 | 2.58E-02
Te-131 1.29E-13 478E-14 | 363E-14 | 1.15E-13 3.31E-13 0.00E+00 ' 5.22E-12
Te-132 6.17E-03 3.06E-03 | 2.85E-03 | 4.51E-03 1.91E-02 0.00E+00 " 1.13E-02
1130 1.01E-03 222E-03 | 8.92E-04 | 249E-01 | 2.44E-03 " 0.00E+00  A76E-04
1131 1.13E-02 1.34E-02 | 5.88E-03 | 4.39E+00 1.56E-02 0.00E+00 | - 4.77E-04
-132 1.47E-05 2.99E-05 | 1.06E-05 | 1.40E-03 |. 3.34E-05 0.00E+00 - | ~ 2.42E-05
. I-133 2.77E-03 4.03E-03 | 1.18E-03 | 7.32E-01 4.73E-03 0.00E+00 . | 6.81E-04
" 1-134 © 2.21E-08 4.54E-08 | 1.61E-08 | 1.06E-06 5.07E-08- 0.00E+00 4.69E-08
135 '3.41E-04 6.79E-04 | 2.48E-04 | 6.08E-02 7.57E-04 0.00E+00 |  2.46E-04
Cs-134 |  1.24E-01 2.32E-01 | 2.34E-02 | 0.00E+00 | 5.97E-02° 2.45E-02 6.30E-04
Cs-136 1.48E-02 434E-02 | 1.62E-02 | 0.00E+00 1.73E-02 -| 354E-03 | 6.59E-04
Cs-137 |. 1.72E-01 2.02E-01 | 1.43E-02 | 0.00E+00 5.41E-02 | 2.19E-02 6.30E-04
Cs-138 3.04E-11 4.94E-11 | 240E-11 | 0.00E+00 | 247E-11 3.85E-12 7.90E-11
Ba-139 7.25E-07 . | 4.81E-10 | 2.10E-08 | 0.00E+00 | 2.89E-10 2.91E-10 4.59E-05
Ba-140 . 5.49E-02 5.49E-05 | 2.83E-03 | 0.00E+00 1.30E-05 3.37E-05 1.35E-02
Ba-141 2.03E-16 1.39E-19 | 6.40E-18 | 0.00E+00 8.36E-20 8.45E-20 2.48E-15
Ba-142 0.00E+00 . | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 0.00E+00 1.52E-24
La-140 5.66E-06 2.23E-06 | 5.74E-07 | 0.00E+00 | O0.00E+00 0.00E+00 | 2.62E-02
La-142 -/ 1.96E-09- 7.20E-10 | 1.72E-10 | 0.00E+00 | 0.00E+00 0.00E+00 1.22E-04
Ce-141 2.57E-05 ' 1.57E-05 | 1.84E-06 | 0.00E+00 4.83E-06 0.00E+00 ‘| 8.10E-03
Ce-143 3.80E-06 2.52E-03 | 2.87E-07 | 0.00E+00 | 7.34E-07 0.00E+00 ' 1.47E-02
Ce-144 9.82E-04 402E-04 | 550E-05 | 0.00E+00 1.62E-04 0.00E+00 5.64E-02
Pr-143 2.62E-05 9.78E-06 | 1.30E-06 | O0.00E+00 | 3.63E-06 |  0.00E+00 1.38E-02
Pr-144 2.74E-20 1.06E-20 | 1.38E-21 | 0.00E+00 3.85E-21 0.00E+00 4.94E-16
Nd-147 1.77E-05 1.82E-05 | 1.11E-06 | 0.00E+00 | 7.00E-06 0.00E+00 1.15E-02
W-187 2.10E-04 1.46E-04 | 5.05E-05 | 0.00E+00 | 0.00E+00 0.00E+00 8.59E-03
) . Np-239 3.16E-06 2.83E-07 | 1.60E-07 | 0.00E+00 5.64E-07. 0.00E+00 8.17E-03

| Page 4 of 8



REMP DOSE FACTORS FOR INFANT AGE

Attachment K
ODCM-QA-008
Revision 11
Page 76 of 86

GROUP:INHALATION - QUARTERLY SAMPLING (Page 1 of 2

mrem-m%pCi-yr

NUCLIDE BONE LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
"'H-3 0.00E+00 6.51E-04 6.51E-04 6.51E-04 6.51E-04 6.51E-04 6.51E-04
- C-14 2.65E-02 5.31E-03 5.31E-03 5.31E-03 5.31E-03 5.31E-03 5.31E-03
Na-24 -0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
p-32 1.86E+01 1.03E+00 7.08E-01 0.00E+00 0.00E+00 0.00E+00 1.47E-01
Cr-51 0.00E+00 0.00E+00 2.80E-04 1.80E-04 - 4.14E-05 4.02E-02 1.12E-03
Mn-54 0.00E+00 2.80E-02 .| 5.51E-03 0.00E+00 5.51E-03 1.11E+00 7.81E-03
Mn-56 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Fe-55 2.04E-02 1.21E-02 3.44E-03 0.00E+00 0.00E+00 8.98E-02 1.13E-03
Fe-59 2.76E-02 4.78E-02 1.93E-02 0.00E+00 0.00E+00 2.06E+00 5.03E-02
Co-58 0.00E+00 1.91E-03 2.84E-03 0.00E+00 0.00E+00 1.21E+00 1.74E-02
Co-60 0.00E+00 8.15E-03 1.20E-02 0.00E+00 0.00E+00 4.58E+00 3.24E-02
Ni-63 3.39E-01 2.05E-02 1.16E-02 0.00E+00 0.00E+00 2.09E-01 2.42E-03
Ni-65 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 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zn-65 2.20E-02 7.12E-02 3.54E-02 0.00E+00 3.70E-02 7.36E-01 5.85E-02
Zn-69 .0.00E+00 0.00E+00 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 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
Br-85 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 1.04E+00- 4.80E-01 0.00E+00 0.00E+00 0.00E+00 1.65E-02
Rb-88 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Sr-89 7.43E-01 0.00E+00 2.13E-02 0.00E+00 0.00E+00 3.79E+00 1.20E-01
- 8Sr-90 4.10E+01 0.00E+00 2.60E+00 0.00E+00 0.00E+00 1.13E+01 1.31E-01-
Sr-81 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
Y-90 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
Y-91 1.01E+00 0.00E+00 2.69E-02 0.00E+00 0.00E+00 4.21E+00 1.21E-01
Y-92 0.00E+00 0.00E+00 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 0.00E+00 0.00E+00
Zr-95 1.89E-01 4.57E-02 3.33E-02 0.00E+00 5.08E-02 2.87E+00 3.56E-02
Zr-97 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Nb-85 3.86E-02 1.58E-02 9.32E-03 0.00E+00 1.16E-02 1.18E+00 3.12E-02
Mo-98 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Te-99m 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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REMP DOSE FACTORS FOR INFANT AGE GROUP: INHALATION - QUARTERLY SAMPLING (Page 2 of 2)

mrem-m Ian-yr

NUCLIDE BONE 'LIVER T.BODY THYROID KIDNEY LUNG GI-LLI
Tc-101 0.0