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SUBMITTAL OF THE OFFSITE DOSE
CALCULATION MANUAL
PLA-5247

Docket Nos. 50-387
and 50-388

The purpose of this letter is to submit a complete updated Offsite Dose Calculation Manual
(ODCM) pursuant to Technical Specification section 5.5. 1.C.3 (Offsite Dose Calculation
Manual). Prior to this submittal, revisions to the ODCM were submitted annually as an
attachment to the Radioactive Effluent Release Report (Technical Specification section
5.6.3); however, the complete ODCM was not submitted with the report. The requirement
to submit a complete ODCM, versus only revisions to it, on an annual basis is being
addressed in our corrective action program.

The only change made to the ODCM in 1999 was a revision to procedure ODCM-QA-008
(Radiological Environmental Monitoring Program). The revisions to this procedure are
clearly identified on the procedure's "revision summary" page.

Please contact Mr. R. D. Kichline at 610-774-7705, if there are questions concerning this
submittal.

Sincerely,

Attachment

cc: Copy: Regional Administrator - Region I
Mr. S. L. Hansell, NRC Sr. Resident Inspector
Mr. R. G. Schaaf, NRC Sr. Project Manager
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PROCEDURE REVISION SUMMARY

TITLE: ODCM INTRODUCTION

1. Initial Issue in procedural format.

2. Section 1 of ODCM Revision 7 is reorganized in the format established by
NDAP-QA-0002. No revision bars are used since the change was to the
entire section.

3. Cover sheet, Revision Summary, and Table of Contents are added.

4. Description of all ODCM sections is provided.

5. Table I of ODCM Revision 7 is deleted because there are no requirements to
present this information in the ODCM.

.. ------
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6. Section 3 of ODCM Revision 7 is deleted. It essentially duplicates Technical
Specification 3.11.1.1 and there are no requirements to present this
information in the ODCM.

7. Incorporated Radiological Effluent and Environmental responsibilities
appropriate to the ODCM from NEPM-QA-1010 in Section 4. Changed
responsibilities formerly assigned to Manager - Nuclear Engineering to
Manager - Nuclear Modifications.

'IRON MIA
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1.0 PURPOSE

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

2.0 POLICY/DISCUSSION

The SSES Offsite Dose Calculation Manual (ODCM) is a licensing basis document
required by Technical Specifications. It provides the methodology and parameters to
be used in calculating offsite doses and effluent monitor setpoints for the Susquehanna
Steam Electric Station, Units 1 and 2. Methods are included 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 Specifications. Methods
are included for performing dose calculations to ensure compliance with the waterborne
and airborne treatment system operability sections of the Technical Specifications.
This manual includes the methods used for determining quarterly individual doses for
inclusion in Annual Effluent and Waste Disposal Reports.

Approval MWS
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3.0 REFERENCES

3.1 TS 6.14, Offsite Dose Calculation Manual (O0CM)
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3.4 NDAP-QA-0152, Quality Assurance for Radiological Environmental Monitoring,
Radioactive Effluents, Meteorology, The Environmental Protection Plan, and
The Offsite Dose Calculation Manual

Approval MWS
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3.10 NDAP-00-1203, Modification Identification and Scoping Process

4.0 RESPONSIBILITIES

4.1 GeneraI Manager - SSES

4.1.1 Ensures that the ODCM is used in performance of the surveillance
requirements and for compliance with the limiting conditions of operation
stated in the Technical Specifications relative to radioactive effluent.

4.1.2 Approves revisions to the UDUM.

4.2 Manager - Nuclear Modifications

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

4.3 Manager - Nuclear Technology

4.3.1 Manages the programs for the assessment of the radiological
environmental impact of SSES.

4.4 Manager - Nuclear Assessment Services

4.4.1 Periodically assesses the SSES effluent and environmental programs
(including meteorological data) for compliance with the requirements of
the Technical Specifications and the ODCM.

4.5 Supervisor - Operations Technology

4.5.1 Ensures the adequacy and correctness of methodologies described in
the ODCM.

4.5.2 Is responsible for reviewing revisions to the ODCM.

Approval MWS
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4.5.3 Approves both the Annual Effluent and Waste Disposal and the Annual
Radiological Environmental Operating Reports submitted to the NRC.

4.6 Supervisor - Nuclear Licensing

4.6.1 Submits the required radiological effluent and environmental reports to
the NRC.

4.6.2 Notifies the appropriate groups of NRC licensing requirements.

4.7 Environmental Services - Health Physicist (Effluent)

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

4.7.2 Performs dose calculations necessary for fulfillment of SSES Technical
Specification Surveillance Requirements.

M...,.. ............ M'.Co

4.7.3 Prepares and submits the Annual Effluent and Waste Disposal Report to
Nuclear Licensing for submittal to the NRC.

4.8 Environmental Services - Health Physicist (REMP)

4.8.1 Prepares and submits the Annual Radiological Environmental Operating
Report to Nuclear Licensing for submittal to the NRC.

5.0 DEFINITIONS

~~.1 ECL -~~~~~ ........... ......... n~t ~ AIO~ ~n~ ~.. .... .. .. .. . ........ .. ........ ...

5.2. Site Boundary - Is that line beyond which the land is not owned, leased or
otherwise controlled by the licensee. (PPL Drawing C243786, SH1, Rev. 1,
"U-1&2 Site Facilities and Boundary Map."

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

Approval MWS
Date see page 1



ODCM-QA-001
Revision 0

Page 9 of 11

6.0 PROCEDURE

6.1 Organization

Environmental Services shall develop and maintain a set of procedures as
described in the following sub-sections.

6.1.1 ODCM-QA-001 - ODCM Introduction

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

6.1.2 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.

6.1.3 ODCM-QA-003 - Effluent Monitor Setpoints

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

6.1.4 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
Specifications.

This p caildig. ......... ....

6.1.5 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 Specifications.

Approval MWS
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6.1.6 ODCM-QA-006 - Total Dose Calculations

This procedure 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.

6.1.7 ODCM-QA-007 - Radioactive Waste Treatment Systems

This procedure defines the operability requirements of the radioactive
waste treatment systems.

T.~

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.

7.0 RECORDS

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

ODCM-QA-C01 (26)

Approval MWS
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PROCEDURE REVISION SUMMARY

TITLE: ODCM REVIEW AND REVISION CONTROL

1. initial Issue in procedure format.

2. Section 11 of 00CM Revision 7 is reorganized in the format established by
NDAP-QA-0002. No revision bars are used since the change was to the entire
section.

3. Cover sheet, Revision Summary, and Table of Contents are added.

4. NEPM-QA-1011, Attachment H is relocated to this procedure.

5. Form ODCM-QA-002-1 is created.
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8. Added the General Manager - SSES as the approval authority for ODCM
revisions.

Approval MWS
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1.0 PURPOSE

The purpose of this procedure is to describe the initiation, review, and processing of
revisions to the ODCM and to establish responsibility for the ODCM.

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

2.0 POLICYIDISCUSSION

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

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

2.2.1 ODCM procedures shall be numbered as follows: ODCM-CA-nnn,
where nnn is a sequential number starting with 001.

2.2.2 0DCM procedures shall be reviewed and accepted by the Manager-
Nuclear Technology prior to PORC review.

2.2.3 ODCM procedures shall be approved by the General Manager - SSES.

2.2.4 Changes to the procedures comprising the ODCM require PORC review
prior to approval. Changes which are solely administrative corrections or
an expedited review revision are excepted. PORC review will be
indicated by recording the.PORC meeting number on the Procedure
Change Process Form (NDAP-QA-0002-8).

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

2.2.6 All pages shall be page controlled and provided with an approval and
date box.

|Approval MWS l

Date see page 1
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3.0 REFERENCES

3.1 TS 6.14, Offsite Dose Calculation Manual (ODCM)

3.2 NDAP-OA-0002, Nuclear Department Procedure Program

3.3 NDAP-QA-0101, Document Review

3.4 NDAP-QA-0152, Quality Assurance for Radiological Environmental Monitoring,
Radioactive Effluents, Meteorology, The Environmental Protection Plan, and
The Offsite Dose Calculation Manual
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4.3.2 Is responsible for reviewing revisions to the ODCM.

4.4 Environmental Services - Health Physicist (Effluent

4.4.1 Maintains the ODCM.

4.4.2 Processes revisions to the ODCMV.

4.5 All Personnel

4.5.1 Submit comments on ODCM contents and proposed revisions to the
Environmental Services- Health Physicist (Effluent).

5.0 DEFINITIONS

None.

6.0 PROCEDURE

6.1 Personnel shall submit proposed ODCM revisions on the SSES Offsite Dose
Calculation Manual Change Request Form ODCM-QA-002-1. The submitter
shall complete Sections 1 through 5 according to the directions on the form,
including sufficient detail of the revision and technical basis of the change to
support the rationale for the change and to enable the Environmental Services-
Health Physicist (Effluent) 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 NAS and interested
parties, and approval of the ODCM revision.

6.2 The Environmental Services Health Physicist 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. The Environmental Services - Health Physicist (Effluent) may
contact the form submitter to discuss the details of the revision.

6.3 The Environmental Services Health Physicist or designee prepares 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 accuracy
or reliability of dose calculations or setpoint determinations.

?63_1K@ThW i

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

Approval MWS
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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.

6.4 The Environmental Services Health Physicist follows the process described in
NDAP-QA-0002, Section 7.0, for non-plant procedures.

.~ ornpw ws&M m _

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

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

6.5 The Environmental Services Health Physicist schedules the proposed ODCM
revision for PORC review in accordance with PORC procedures.

6.6 The Environmental Services Health Physicist presents the ODCM revision to
PORC, along with originating information (Form(s) ODCM-QA-002-1), review
documentation (Form NDAP-QA-0101-1), 50.59 Determination (Form NDAP-
QA-0726-3), Safety Evaluation (if required, Forms NDAP-QA-0726-1, -2, 4) and
any technical material (calculations, studies, etc.) necessary to support the
ODCM revision.

0x19RQ IJTr w'trgntn n na),ltkisl6jODMO~O

6.7 Any changes to the ODCM shall be submitted with the Monthly Operating
Report in accordance with TS 6.9.1.b and with the Annual Effluent and Waste
Disposal Report in accordance with TS 6.14.2.

Approval MWS
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7.0 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.

odcn-qa-002(26)

Approval MWS
Date see page 1
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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. Describe proposed revisions to the SSES ODCOM below. Include references to sections,
figures, tables, parameters, and equations with sufficient detail to convey complete and
correct information. If necessary, use additional pages. If proposed revision can be more
cleariy 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?
Number of additional pages

No D Yes D

5. Requested date for implementation of revision:

Requested by: Cost Area: Date

To be completed by Environmental Services

Received by: _ Date:

Approval MWS
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PROCEDURE REVISION SUMMARY

TITLE: EFFLUENT MONITOR SETPOINTS

1. Section 2 of ODCM Revision 7 is reorganized in the format established by
NDAP-QA-0002. No revision bars are used since the change was to the entire
section.

2. Cover sheet, Revision Summary, and Table of Contents are added.

Approval MWS
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3. Policy statement regarding noble gas activity monitor setpoints in Section 4.1 of
ODCM Revision 7 is relocated to §2 of this procedure.

4. Policy statements provided in Section 10 of ODCM Revision 7 pertaining to
setpoints are relocated to §2 (§10.5, and §10.8) and §6.4 (§10.7) of this
procedure.

5. Sample calculations from Appendix A of ODCM Revision 7 for determining
setpoints for waterborne and airborne effluent monitors are deleted. The
description of the methodology has been clarified, eliminating the need for
sample calculations.

6. Added parameters used for determination of airborne effluent monitor setpoints
as Attachment A.

7. Procedural step addressing post-release evaluations for liquid releases has
been added.

8. SDHR Service Water radiation monitor added to §6.1.4.

15. Added policy stating lent monitor setpoints are

Approval MWS
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1.0 PURPOSE

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

e eh

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

2.0 POLICY/DISCUSSION

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.

2.2 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 the MPC limits of 10 CFR 20, Appendix B,
Table II, Column 2 at the release point to the unrestricted area.

Apr....ol W P

Approval MWS|
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2.3 Airborne Effluent Monitors

2.3.1 Noble gas activity monitors, iodine samplers and monitors, and
particulate samplers and monitors 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.

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

2.3.3 Setpoints are conservatively established for each effluent monitor so that
the instantaneous dose rates from all sources corresponding to annual
dose limits in 10 CFR 20.105 for unrestricted areas will not be exceeded.

Ip N'. 'N

2.3.4 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 effluents.
The vent release rate can then be converted to vent concentrations for
input as setpoints for the applicable detectors. Since the vent monitors
are programmed to calculate concentrations of iodine and particulate
being released based on the rate of accumulation of activity on the
filters, setpoints can be established for the iodine and particulate
channels.

2.3.5 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 3.11.2.7 noble gas release rate
limit of 330 millicuries/second or less at the motive steam jet condenser
discharge.

| Approval MWScl
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2.3.6 Noble gas activity monitor setpoints are established at release rates
which permit some margin for corrective action to be taken before
exceeding offsite dose rates corresponding to the 10 CFR 20 annual
dose limits as described herein.

2.4 Selection of Data for Determination of Dose Rate Compliance

2.4.1 Airborne effluent monitor setpoints are maintained in accordance with
Section 2.3, to alarm before the dose rate limits of Technical
Specification 3.11.2.1 are exceeded. Station alarm response
procedures contain instructions for investigation and verification of
monitor alarms. Because setpoint calculations must include
assumptions about the composition of the monitored effluent, a monitor
high alarm does not necessarily indicate that a dose rate limit has been
exceeded.

2.4.2 Valid 10-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 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
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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.

2.5 Offgas Hydrogen Analyzers

The main condenser offgas treatment system explosive monitoring system
(offgas hydrogen analyzers) have setpoints to alarm at 1% and 2% hydrogen
with automatic isolation occurring at 2%.

3.0 REFERENCES

3.1 TS 3.11.2.7, [Radioactive Effluents] Main Condenser

3.2 TS 3.11.1.1, [Radioactive Effluents] Liquid Effluents Concentration

$,2 i14 ':R. 2 .'i ::hi i f gfoavEfunt1UudE I VaW O' 4 S

3.3 TS 3.3.7.10, Radioactive Liquid Effluent Monitoring Instrumentation

3.5 TS 3.11.2.1, [Radioactive Effluents] Gaseous Effluents Dose Rate

54$, " .~ 'id Ait2n "a i#mest&& I Etfl&&{4PbR

3.6 TS 3.3.7.11, Radioactive Gaseous Effluent Monitoring Instrumentation

Ad~~~~~~ Wi ii i h 44. iX t:.

3.7 10 CFR 20.105, Permissible Levels of Radiation in Unrestricted Areas

3.8 10 CFR 20 Appendix B, Concentrations in Air and Water Above Natural
Background

(W AC)Q. W iMnKATO I c M x~ua;:~
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3.9 40CFR190, Environmental radiation protection standards for nuclear power
operations

3.10 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

3.11 NUREG-0564, Final Environmental Statement related to the operation of SSES,
Units 1 and 2

iwim
3.12 EC-EN yR-i 040, Evaluation of Setpoint Methodology for Airborne Iodine and

Particulate Monitors

3.13 TS 3.11.2.6, [Radioactive Effluents] Explosive Mixture

3.14 1982 SSES Meteorology Report

......... ... ... ...... * ..* ..

.S A 4 b ed ~ .... . ; l..

4.0 RESPONSIBILITIES

4.1 Supervisor - Chemistry

4.1.1 Is responsible for calibrating, functionally testing, and providing alarm

responses for radiological effluent monitoring equipment.

4.2 Supervisor - Operations Technology

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

4.3 Environmental Services - Health Physicist

4.3.1 Is responsible for development of methodology and calculations used to

establish setpoints.

5.0 DEFINITlONS

5.1 Actual Tank Activity - The sum of the products of tank concentrations and
volume for each isotope.

' Approval MWS
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5.2 Cs-137 Equivalent - Concentration equivalent of 2.OOE-05 LCi/ml MPC for
Cs-137.

5.3 MPC - Maximum Permissible Concentration as defined in 10CFR20,
Appendix B.

. ......... h:f... 01

6.0 PROCEDURE

6.1 Liquid Effluent Monitoring

Chemistry shall 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 concentration being released, as
follows:

C7 = X *IC,~, (Eq. 6.1-1)
n

where:

Cy = The setpoint concentration at which the discharge would be
terminated (1tCi/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.

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

The setpoint concentration is based on the activity of the isotopes to
which the monitor responds, i.e., gamma-emitting isotopes only. It is
used to establish the radiation monitor setpoint (count rate) in units of
cpm or cps.
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6.1.2 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 pCi/ml is
determined by dividing the setpoint concentration by the calibration
factor (pCi/ml/cpm).

Chemistry shall determine the radiation monitor setpoint as follows:

Cy
S = K + B (Eq. 6.1-2)

where:

S = the radiation monitor setpoint (cpm)

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

K = the radiation monitor calibration factor (>tCi/ml/cpm)

B = the background radiation level for the radiation monitor (cpm)

The alarm setpoint may be established at a suitable fraction of the
setpoint for discharge termination.

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 compliance with the
limits of TS 3.11.1.1.

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

f F (Eq. 6.1-3)

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.
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Y = a unitless number greater than X used in §6.1.1 that is
chosen to ensure that the dilution flow is 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, P-32, Fe-55, Sr-89, and Sr-90
(11Ci/ml).

MPCn = the maximum permissible concentration for isotope n per
IOCFR20, Appendix B, Table II, column 2 for
radionuclides other than noble gases and the values in TS
Table 3.11.1.1-1 for dissolved and entrained noble gases.

Approval MWS
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~2~\ ,b L4 NN

N NO

Selecting values of X and Y is a matter of experience and the expected
margin needed between the activity concentration and the maximumn
permissible concentration.

N ~

_Renrap 1 INNOM 2\N. NO N

6.1.4 Post-Release Evaluation

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

6.1.5 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 shutdown. 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 2E-5 jLCi/ml Cs-137 equivalent.
Considering the gamma emitting radionuclides predominant in SSES
liquid effluents. e.g., Zn-65, Co-58, Co-60, Fe-59, Mn-54 and Cr-51, use
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of a setpoint based on the Cs-137 MPC is conservative based on the
following parameters:

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

2) magnitude of applicable MPC (2E-5 gCi/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 2E-5 pCi/ml Cs-137 equivalent.

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 the Service Water, SDHR Service Water, and RHR Service
Water monitors are determined as follows:

a. When monitor background < (2E-5)/Cal. Factor:

Hi RAD Setpoint = 0.5 Background + (2E-5)/Cal. Factor

DOWNSCALE or LOW RAD Setpoint = 0.5 Background
a.i ; Whera Godbgr

b. When monitor background>(2E-5)/Cal. Factor:
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Hi RAD Setpoint = Background + 0.5 (2E-5)/Cal. Factor

DOWNSCALE or LOW RAD Setpoint = Background - 0.5 (2E-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

(2E-5)

Cal. Factor

= monitor background at most recent background
determination (cps for Service Water and SDHR
Service Water, cpm for RHR Service Water)

- Cs-137 Maximum Permissible Concentration
(iLCi/ml)

= monitor response factor per unit Cs-137
concentration determined during most recent
calibration (,uCi/ml per cps for Service Water and
SDHR Service Water, ptCi/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).
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6.2 Airborne Effluent Monitoring - Noble Gas

Environmental Services shall prepare calculations implementing the following
requirements for Airborne Effluent Monitoring of Noble Gas.

6.2.1 Site Limiting Release Rate - Noble Gas

a. Environmental Services shall determine the limiting total body
and skin release rates calculated as follows:

LQNG DRT B *k
LTB D

DTB

QNG * DRS * k
Es= Ds

(Eq. 6.2-1a)

(Eq. 6.2-1b)

where:

LTr = limiting release rate- noble gas total body (kCilmin)

Ls = limiting release rate- noble gas skin (jiCifmin)

QNG = total noble gas source term (Ci)

DRTB = total body dose rate limit for the noble gas effluent
(500 mrem/year) (ref. TS 3.11.2.1.a)

DRs = total skin dose rate limit for the noble gas effluent
(3000 mrem/year) (ref. TS 3.11.2.1.a)

DTB = limiting total body offsite dose resulting from the noble
gas source term QNG (mrem)
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Ds = limiting skin offsite dose resulting from the noble gas
source term QG, (mrem)

k = units conversion factor
(1 E6 4Ci/Ci) * (1 yr/365 days) * (1 day/ 24 hours) * (1
hour/ 60 minutes)

Environmental Services shall determine DTB and Ds in
accordance with ODCM-QA-004 using the noble gas source term
and dispersion parameters provided in Attachment A.

Note, QNG is the sum of the noble gas activities provided in
Attachment A. The ratio of the annual source term to the
corresponding total body and skin dose is used in the above
equations. Thus, either the total annual release per unit or the
total annual release for the site may be used.

6.2.2 Monitor Limiting Concentration - Noble Gas

Environmental Services shall determine the limiting noble gas release
rate for each vent as follows.

Lv = .2 LNG (Eq. 6.2-2)

Where:

Lv = limiting noble gas release rate per vent (pCi/min)

LNG = lesser of LTB and Ls from §6.2.1 (pCi/min)

Environmental Services shall determine the Noble Gas Monitor Limiting
Concentration for each monitor as follows:

CANG-max--V - v
v

(Eq. 6.2-3)

where:

CNG~IX V = limiting noble gas concentration for vent V (gCi/cc)
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= limiting noble gas release rate per vent from Equation
6.2-2 (jtCilmin)

= vent flow high limit for vent V (ccmin)

6.3 Airborne Effluent Monitoring - Iodine and Particulate

Environmental Services shall prepare calculations 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 particulates is evaluated
in EC-ENVR-1040.

6.3.1 Site Limiting Release Rate - Iodine

a. Environmental Services shall determine the limiting 1-131 release
rate as follows:

j* DRIP *k
Lj' = Q]Dsp Ok (Eq. 6.3-1)

where:

L i = provisional limiting release rate- 1-131 (iCi/min)

Q = total 1-131 source term (Ci)

DRp = dose rate limit for 1-131, tritium, and particulate effluent
(1500 mrem/year maximum organ, inhalation) (ref. TS
3.11.2.1.b)
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limiting (maximum) organ dose for all age groups
resulting from the 1-131 source term (mrem)

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

Environmental Services shall determine Dp in accordance with
ODCM-QA-004 using the iodine source term and dispersion
parameters provided in Attachment A.

Note, Q, is the 1-131 activity provided in Attachment A. 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.

;.14: j4t s. hmtttn 2>g R iedsrt foy
p ant , ' ... .:..

:tS~g.>............~

6.3.2 Monitor Limiting Concentration - Iodine

Environmental Services shall determine the limiting 1-131 release rate for
each vent as follows:

LI-V = 0.2L; (Eq. 6.3-2)

where:

Lv = limiting 1-131 release rate per vent (pCi/min)

= limiting 1-131 release rate from §6.3.1 (pCi/min)

Environmental Services shall determine the 1-131 Limiting Concentration
for each monitor as follows:

Date see page 1



ODCM-QA-003
Revision 0

Page 20 of 25

C]-_V = L-V

FV

(Eq. 6.3-3)

where:

CSmxV = limiting 1-131 concentration for vent V (pCi/cc)

L4v = limiting 1-131 release rate per vent from Equation 6.3-2
(gCi/min)

Fv = vent flow high limit for vent V (cc/min)

6.3.3 Site Limiting Release Rate - Particulates

a. Environmental Service shall determine the limiting release rate for
particulates as follows:

i, QP *DRp *k (Eq. 6.3-4)

where:

Lp = provisional limiting release rate- particulates (.Ci/min)

QP = total particulate source term (Ci)

DRp = dose rate limit for 1-131, tritium, and particulate effluent
(1500 mrem/year maximum organ, inhalation) (ref. TS
3.11.2.1.b)
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Dp = limiting (maximum) organ dose for all age groups
resulting from the source term Qp (mrem)

k = units conversion factor
(1 E6 jLCi/Ci) * (1 yr1365 days) * (1 day! 24 hours) ' (1
hour! 60 minutes)

Environmental Services shall determine DP in accordance with
ODCM-QA-004 using the particulate source term and dispersion
parameters provided in Attachment A.

Note, Qp is the sum of the particulate activities provided in
Attachment A. 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.

6.3.4 Monitor Limiting Concentration - Particulates

Environmental Services shall determine the limiting particulate release
rate for each vent as follows:

Lp-y = 0.2L, (Eq. 6.3-5)

where:

Lp - limiting particulate release rate per vent (pCimin)

L p = limiting release rate - particulate from §6.3.3 (pCi/min)

Environmental Services shall determine the Particulates Limiting
Concentration for each monitor as follows:

CP-matry= L- V (Eq. 6.3-6)

where:
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where:

Cp-relaxv= limiting particulate concentration for vent V (Cilcc)

= limiting particulate release rate per vent from Equation 6.3-5
(pCi/min)

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

6.4 Airborne Monitor Line Loss Corrections

6.4.1 Chemistry shall apply the following correction factors to monitor data and
sample analysis results in order to correct for airborne effluent monitor
sample line loss in accordance with station procedures:

CORRECTION FACTORS

Routine Effluent Monitors Iodine Particulates

Reactor Building Unit 1
Reactor Building Unit 2
Turbine Building Unit 1
Turbine Building Unit 2
Standby Gas Treatment

1.5
1.5
1.6
1.6
1.5

3.2
3.2
3.6
3.6
3.9

Post-Accident Vent Monitors Iodine Particulates

Turbine Building Unit 1
Turbine Building Unit 2
Standby Gas Treatment

1.7
1.7
1.6

4.2
4.3
4.4
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7.0 RECORDS

None.

odcm-qa-003(26)
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7.0 RECORDS

None.

odcm-qa-O03(26)
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PARAMETERS USED TO DETERMINE AIRBORNE EFFLUENT MONITOR SETPOINTS

UICLIDE TOTAL .ELEASE ........ ,.

Ar-41 2.5E+O1

Kr-83m 4. OE+OO

Kr-85m 1. 7E+03

Kr-85 2.7E+02

Kr-87 .3.2E+O1
Kr-88 6.6E+02

Xe-131m 7. 1E+Ol
Xe-133m 1. 4E+Ol

Xe-133 1. 25E+04

Xe-135m 2.2E+02

Xe-135 5.9E+02
Xe-138 2.9E+02

NtJCLIDE. TO A E E S 1..,'...' E D... ,.....

1-131 1.2E-O1

Cr-51 1.2E-04
Mn-54 3.6E-04

Fe-59 1. 6E-04

Co-58 5.8E-05

Co-60 1. 1E-03
Zn-65 5.5E-05

Sr-89 1. 8E-05

Sr-90 3.lE-06
Zr-95 8.7E-06
Sb-124 5. 1E-06
Cs-134 1.3E-04
Cs-136 1. 3E-03
Cs-137 2. 1E-04
Ba-140 4.2E-05
Ce-141 2.9E-05

Annual Average Dispersion Parameters (2)
Relative Concentration
Decayed Relative Concentration
Decayed, depleted Relative Concentration
Deposition Rate

4.1 E-5 sec/M 3

4.1E-5 sec/M 3

3.8E-5 sec/m3

4_2E-8 Mr2

Notes:
1. Final Environmental Statement Table 4.4.
2. SSES 1982 Meteorology Report.
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PARAMETERS USED TO DETERMINE AIRBORNE EFFLUENT MONITOR SETPOINTS

Ar-41
Kr-83m
Kr-85nm
Kr-85
Kr-87
Kr-88
Kr-89

Xe-131m
Xe-133m
Xe-133

Xe-135m
Xe-135
Xe-137
Xe-138

r i earerrec

2.60E+01
O.OOE+00
1.10E+01
2.30E+02

X 1.42E+01
2.22E+01
1.47E+02
1.80E+01
O .00E+OO
2.23E+03
6.70E+02
9.73E+02
4.68E+02
2. 1 OE+02

1-131 (2) 1.02E-01/1.23E-01
1-133(2) 1.14E+00/1.45E+O0
Cr-51 2.08E-05
Mn-54 5.52E-05
Fe-59 7.1 OE-06
Co-58 7.OOE-06
Co-60 1.23E-04
Zn-65 6.53E-05
Sr-89 1.25E-05
Sr-90 1.40E-07
Nb-95 1.OOE-04
Zr-95 1.81E-05

Ru-103 4.21 E-05
Ag-11iOm 2.40E-08

Sb-124 1.40E-06
Cs-134 7.46E-05
Cs-136 7.I1E-06
Cs-137 1.11 E-04
Ba-140 2.51 E-04
Ce-141 2.91 E-05

Annual Average Dispersion Parameters - Limiting Site Boundary (3)
Relative Concentration 1.46E-5 sec/r 3

Decayed Relative Concentration 1.46E-5 sec/m 3

Decayed, Depleted Relative Concentration 1.35E-5 sec/m 3

Deposition Rate 3.35E-8 m-2

Notes:
1.

2.
3.

Design basis "expected" gaseous effluent releases per EC-RADN-1041 (particulates
with half-lives greater than 8 days)
Use limiting case Normal Water Chemistry/Hydrogen Water Chemistry
1973-76 Meteorological Data Updated to 1996 Land Use Survey per EC-RADN-
1041
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PROCEDURE REVISION SUMMARY

TITLE: AIRBORNE EFFLUENT DOSE CALCULATIONS

1. Initial issue in procedure format.

2. Sections 4 and 6 of ODCM Revision 7 are reorganized in the format
established by NDAP-QA-0002. Revision bars are used in Attachment D to
show changes to the dose factors; otherwise, revision bars are not used since
the change was to the entire section.

3. Cover sheet, Revision Summary, and Table of Contents are added.

4. §6.2.3- Computation of doses from radionuclides other than noble gases is
revised to describe application of Fraction Iodine Deposited (FID).

5. Policy statements provided in Section 10 of ODCM Revision 7 pertaining to
airborne effluents (§10.1 and §10.2.a through c) are relocated to §2 of this
procedure.
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6. Policy statement regarding noble gas activity monitor setpoints in Section 4.1
of ODCM Revision 7 is relocated to ODCM-QA-003.

7. Tables 2 and 4 of ODCM Revision 7 are incorporated as Attachments A and D,
respectively.

8. Deposition pathway dose factors for radioiodines (Attachment D) are adjusted
to reflect a value of 0.5 for the FID.

9. Appendix C of ODCM Revision 7 is incorporated as Attachment C.

10. Sample airborne dose calculations from Appendix A of ODCM Revision 7 are
deleted. Policy statements found in Appendix A of ODCM Revision 7
regarding use of GASPAR and instructions on its use are relocated to Sections
2 and 6.

11. Added Annual Average Dispersion Factors used for Monthly Surveillances as
Attachment B.

12. ,'Document tles ard irefereceswere revisedto "agree with T/TMX ; -f.

13.1-13 wa de Scin62 srqied b TSITM.0, 4 ,,

14 de Scio )terqie me n t topromds acltoseey3:1 days
asreure y h TM
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1.0 PURPOSE

The purpose of this procedure is to provide the methodology and parameters used in
calculating air dose resulting from noble gas effluent and maximum individual, whole
body, and organ doses due to airborne effluents to ensure compliance with the dose
limitations in the Technical Specifications 3.11.2.2, 3.11.2.3, 3.11.2.5, and 3.11.4.

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

2.0 POLICY/DISCUSSION

2.1 Meteorological Parameters

2.1.1 The meteorological parameters are provided by the SSES meteorology
program.

2.1.2 Annual dose calculations for the Annual Effluent and Waste Disposal
Report are based on the actual meteorological conditions concurrent with
the reporting year.

2.1.3 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.

2.1.4 The methodology described herein incorporates parameters specific to
the SSES site (Attachment C).

2.1.5 Use of the no-decay-undepleted X/r is recommended for manual dose
computations, because it is conservative for all isotopes. Consideration
for depletion of radiorodines and particulates and radioactive decay of the
plume is acceptable, but not rereird. The Environmenta Services -
Health Physicist (Effluent) or the Meteorological Contract Administrator
should be contacted for details.
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2.2 Noble Gases

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

2.3 Radionuclides Other Than Noble Gases

2.3.1 The methods for sampling and analysis of ventilation releases for
radioiodines, tritium, and radioactive particulates are given in the
applicable plant procedures and shall be performed in accordance with
TS Table 4.11.2.1.2-1.

2.4 Use of GASPAR Computer Program

2.4.1 Airborne effluent surveillances and dose projection calculations are
performed using the GASPAR computer program as a method of
implementing the methodology of Regulatory Guide 1.109. This program
calculates the maximum individual doses due to radionuclides released
in gaseous effluents from SSES. The GASPAR computer code was
developed by the NRC to perform dose calculations from airborne
effluent using the assumptions of Regulatory Guide 1.109.

The code implements the semi-infinite cloud model and the dose
calculational models of Regulatory Guide 1.109 and is used to calculate
maximum individual doses and maximum individual organ doses from
SSES. A more detailed description of the GASPAR code can be found in
NUREG-0597 and NUREG/CR-4653.

2.4.2 A margin of 15% shall be added to doses for the cow milk ingestion
pathway computed by GASPAR (a factor of 1 .15) to account for the non-
conservative discrepancy discussed in EC-ENVR-1 035.

2.5 Effluent Data

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

2.5.2 For determination of compliance with SSES Technical Specification dose
limits, effluent totals shall be based only on activity positively detected at
the 95% confidence level.
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25&.p For eternation of compliance withthe
-dose limrits,. effluent tottals 'shall be based onyo ciiypstvl
d~etected at the 950/a cofidec leel

2.5.3 Applicable airborne pathways at SSES include immersion, inhalation,
ground exposure, vegetable ingestion, and cow-milk ingestion.

2.5.4 Quarterly doses are the summation of the applicable monthly values.

2.6 Assignment of Releases to the Reactor Units

2.6.1 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. The
Radwaste Building vent is also included in Unit 1 releases.

b. Effluents from the Unit 2 Reactor Building vent and the Unit 2
Turbine Building vent shall be included as Unit 2 releases.

c. Effluents from the Standby Gas Treatment System vent shall be
equally divided between Unit 1 and Unit 2 release totals.

3.0 REFERENCES

3.1 TS Table 4.11.2.1.2-1, Radioactive Gaseous Waste Sampling and Analysis
Program.

..R.Table... aste a Nand AnNyi M.9

3.2 TS 3.11.2.2, [Radioactive Effluents] Dose-Noble Gases.

3.3 TS 3.11.2.3, [Radioactive Effluents] Dose-lodine-131, Tritium, and Radionuclides
in Particulate Form.

3.;3 TRb 301423, 10f[R-adio~activeS Effluenits]d [aseous Efflets] Dose-Ioine, TritiumS
and Rc2adionuclides in Par'ticuLat For

3.4 TS 3.11.2.5, [Radioactive Effluents] Ventilation Exhaust Treatment System

3.4 T 3.112.5, Radioctiv -E ffluents] [Gaseou Effuents] VentilaJ tio E~xhaus

TreatmntSste m

3.5 TS 3.11.4, Total Dose
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3.5 TR 3.11.3, Total Dos-

3'$.6.:'TR 3.3.3, ,Mietorlogical Inlnimentatin.

3.7 1 OCFR20 Appendix B, Concentrations in Air and Water Above Natural
Background.

3.8 Regulatory Guide 1.109, Rev. 1, October, 1977, Calculation of Annual Doses to
Man from Routine Releases of Reactor Effluents for the Purposes of Evaluating
Compliance with 10 CFR 50, Appendix I.

3.9 NUREG-0133, Preparation of Radiological Effluent Technical Specifications for
Nuclear Power Plants.

3.10 NEPM-QA-1011, Radiological Effluent Dose Calculation and Reporting.

3.13 NUREG/CR-0597, "User's Guide to GASPAR Code."

3.14 NUREG/CR-4653, 1987, GASPAR II - Technical Reference and User Guide.

3.15 PP&L Study EC-ENVR-1031, "Software Verification and Validation Test Report-
GASPAR."

3.16 Reference letter R. K. Barclay to File R9-5, "Technical Documentation of Lotus
1-2-3 ODCMTAB and TGTMSTR Files: Gaseous Factor Calculation using
NUREG-0133/ Reg. Guide 1.109 Methodology," PLI-69605, 11/8/91.

3.17 Reference letter R. K. Barclay to File R9-5, "Technical Documentation:
ODCMTAB.WK1 Revision 1 Correction of Tritium in Vegetation Pathway Dose
Calculations FactorAlgorithm," PLI 72980, 11/24/92.

3.18 PP&L Calculation EC-ENVR-1035, "Investigation of GASPAR Program Cow Milk
Ingestion Pathway Discrepancy," Rev. 0.

3.19 FSAR Chapter 11.3, Gaseous Waste Management Systems.
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4.0 RESPONSIBILITIES

4.1 Supervisor- Operations Technology

4.1.1 Ensures adequacy and correctness of methodology to be used in
calculating doses resulting from airborne effluents.

4.2 Environmental Services- Health Physicist (Effluent)

4.2.1 Performs dose calculations necessary for fulfillment of SSES Technical
Specification Surveillance Requirements.

4.2.1 IWs rs nsibl& d}terhi- ingthecumuaive dos A g

4.2.2 Develops methodology and parameters to be used in calculating doses
resulting from airborne effluents to ensure compliance with the dose
limitations in the Technical Specifications.

4.3 Meteorological Contract Administrator

4.3.1 Coordinates and reviews data collection, processing, and reporting of
SSES meteorological data.

5.0 DEFINITIONS

5.1 FID - fraction of airborne radioiodine effluent that is estimated to be elemental
iodine. The fraction of iodine deposited (FID) is assumed to be 0.5 (Regulatory
Guide 1.109 (page 1.109-26)).

5.2 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.

5.3 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.

pApproval MWS
IDate see page 1 -



ODCM-QA-004
Revision 0

Page 10 of 59

6.0 PROCEDURE

6.1 Noble Gases

6.1.1 The Environmental Services Health Physicist shall determine the dose
rate at a specified location due to noble gases released in airborne
effluents by the following equation for whole body dose:

Dwb = (KI)(X/Q) v (Q',, ) (SF) (Eq. 1)

and by the following equation for skin dose:

Ds= E [L, + ((1.11 (MA)(SF))] (X / Q) (Q7j) (Eq. 2)

where:

Dwb = the annual whole body dose (mrem/yr).

Ki = the whole body dose factor due to gamma emissions for
each identified noble gas radionuclide (i) (mrem/yr per
PCi/M 3) from Attachment A.

(X/Q)v = the relative concentration factor for the specified location
from vent release point (v) such as from Attachment B
(sec/mr3).

Qiv = the release rate of radionuclide (i) from vent (v) (pCi/sec).

SF = the gamma shielding factor
= 0.7 for maximally exposed individual
= 1.0 for instantaneous dose rate

Ds = the annual skin dose (mrem/yr).

L = the skin dose factor due to the beta emissions for each
identified noble gas radionuclide (i) (mrem/yr per pCi/m3)
from Attachment A.

M = the air dose factor due to gamma emissions for each
identified noble gas radionuclide (i) (mrad/yr per pCi/m3)
from Attachment A (conversion constant of 1.11 converts
[air dose- mrad] to [skin dose-mrem]).

6.1.2 The Environmental Services Health Physicist shall determine the air dose
at a specified location due to noble gases released in airborne effluents
during any specified time period by the following equation for gamma
radiation:
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Dg =3.17E-8 (Mi)(X/Q)v (Qi,) (Eq. 3)

and by the following equation for beta radiation:

Db =3.17E - 8 Z(N; )(X I Q), (Qiv ) (Eq. 4)
i

where:

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

Db = the total beta air dose from airborne effluents for the
specified time period (mrad).

3.17E-8= the inverse of seconds in a year (yr/sec).

M = the air dose factor due to gamma emissions for each
identified noble gas radionuclide (i) (mrad/yr per pCi/M3)
from Attachment A.

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

(X/Q)v = the relative concentration factor for the specified location
from vent release point (v) such as from Attachment B
(sec/M 3).

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

6.2 Radionuclides Other Than Noble Gases

6.2.1 The Environmental Services Health Physicist shall determine the dose
rate at a specified location due to inhalation of radioactive materials
released in airborne effluents (including 1-131 and 1-13) by the following
equation for any organ:

Dc = (Rj)(Wv)(Q'1,) (Eq. 5)

where:

DC= the annual organ dose (mrem/yr).
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R = the dose rate parameter based on inhalation pathway for
radionuclides other than noble gases for the inhalation
pathway (mrem/yr per pCi/mr3) from Attachment D.

W, = the relative concentration factor for the specified location
from vent release point (v) from Attachment B (sec/M 3).

Q'iV = the release rate of radionuclide (i) from vent (v) (pCi/sec).

6.2.2 The Environmental Services Health Physicist shall determine the critical
organ dose to an individual from radionuclides other than noble gases
released in airborne effluents (including 1-131nd 1133) during any
specified time period at a specified location by the following equation:

D, = 3.17E - 8 E(R )(W ) (Qi ) (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 rate parameter based on inhalation pathway for
each radionuclide other than noble gases (i) for the
inhalation pathway (mrem/yr per pCi/M3) and for ingestion
and ground plane pathways (mrem-m /yr per pCi/sec)
from Attachment D.

V = Relative concentration (X/Q) (sec/M 3) for the inhalation
pathway and relative deposition (D/Q: m ) for the
ingestion and ground pathways such as from
Attachment B.

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

3.17E-8= the inverse of seconds in a year (yr/sec)

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

6.3-1 The Environmental Services Health Physicist shall use the standard site
specific information listed in Attachment C when GASPAR is used for
surveillance purposes as described in NEPM-QA-1011, Attachments D
and E.

7.0 RECORDS

None.

odcm-qa-004(26)
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DOSE FACTORS FOR NOBLE GASES (1)

Whole Body Dose Skin Dose Factor Gamma Air Dose Beta Air Dose
Factor Factor Factor

Ki Li M1  Ni

Radionuclide (mrem/yr per (mrem/yr-per (mrad/yr per (mrad/yr per
pCi/M 3) pCi /m3) pCi/m 3) piCi/m3)

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 1.61 E+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.O1E+04 1.73E+04 1.06E+04
Kr-90 1.56E+04 7.29E+03 1.63E+04 7.83E+03
Xe-1 31 m 9.15E+01 4.76E+02 1.56E+02 1.11 E+03
Xe-133m 2.51 E+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 7.11 E+02 3.36E+03 7.39E+02
Xe-135 1.81 E+03 1.86E+03 1.92E+03 2.46E+03
Xe-137 1.42E+03 1.22E+04 1.51 E+03 1.27E+04
Xe-138 8.83E+03 4.13E+03 9.21 E+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
derived from Table B-I in Reg. Guide 1.109.

airborne effluents and
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ANNUAL AVERAGE DISPERSION FACTORS
USED FOR MONTHLY SURVEILLANCES (1)

Type of Location Direction Distance X/Q X/Q XlQ DIQ
(miles) (sec/m 3 ) (sec/M 3 ) (sec/m 3) (per m2)

no decay 2.260 day 8.000 day
decay decay

undepleted undepleted depleted

Maximum Site Boundary SW 0.60 2.40E-05 2.40E-05 2.10E-05 3. OOE-08

Closest Site Boundary S 0.34 1.40E-05 1.40E-05 1.30E-05 4.50E-08

Maximum XlQ 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 6.5 OE-06 5.5OE-06 6.10E-09

Maximum D/Q Residence SE 0.38 4.lOE-06 4.10E-06 3.80E-06 2.20E-08

R;ntes:

I. july, 1981, through December, 1985, meteorological data.
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SITE SPECIFIC INFORMATION USED BY GASPAR CODE

1 ) The distance from the facility to the NE corner of the U.S. (Maine)

2) Fraction of year leafy vegetables are grown

3) Fraction of year cows are on pasture (April-Nov.)

4) Fraction of crop from garden

5) Fraction of daily intake of cows derived from pasture while on pasture

6) Absolute humidity over growing season

Relative humidity if T is supplied

7) Average temperature over growing season

-qction of year goats are on pasture

9) Fraction of daily intake of goat from pasture while on pasture

10) Fraction of year beef cattle are on pasture

11) Fraction of daily intake of beef cattle derived from pasture while on pasture

590 miles

0.33

0.60

0.76

0.42

9.0 g/m3

67.6%

60.2 OF

0.60

0.75

0.60

0.55
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: H-3

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.OOE+00 0.O0E+00 0.OOE+00 0.O0E+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

TEEN O.OOE+00 o.0OE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

CHILD 0.OOE+00 0.OOE+00 0.O0E+00 0. 00E+00 0.OOE+00 0.00E+00 0.OOE+00 O.OOE+00

INFANT 0.OOE+00 0.00E+00 o.00E+00 0.OOE+O0 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00

GOAT ADULT 0.OOEE+00 1.38E+03 1.38E+03 1.38E+03 1.38E+03 1.38E+03 1.38E+03 N/A

MILK TEEN 0.OOE+00 1.80E+03 1.80E+03 1.80E+03 1.BOE+03 1.80E+03 1.80E+03 N/A

CHILD O.OOE+00 2.84E+03 2.84E+03 2.84E+03 2.84E+03 2.84E+03 2.84E+03 N/A

INFANT O.OOE+00 4.31E+03 4.31E+03 4.31E+03 4.31E+03 4.31E+03 4.31E+03 N/A

COW ADULT 0.OOE+00 G.77E+02 6.77E+02 6.77E+02 6.77E+02 6.77E+02 6.77E+02 N/A

MILK TEEN 0.OOE+00 8.82E+02 8.82E+02 8.62E+02 8.82E+02 B.B2E+02 8.82E+02 N/A

CHILD 0.0OE+00 1.39E+03 1.39E+03 1.39E+03 1.39E+03 1.39E+03 1.39E+03 N/A

INFANT 0.OOE+00 2.11E+03 2.11E+03 2.11E+03 2.11E+03 2.11E+03 2.11E+03 N/A

MEAT ADULT 0.OOE+00 2.89E+02 2.89E+02 2.49E+05 2.89E+02 2.89E+02 2.89E+02 N/A

TEEN O.OOE+00 1.72E+02 1.72E+02 1.72E+02 1.72E+02 1.72E+02 1.72E+02 N/A

CHILD 0.OOE+00 2.08E+02 2.08E+02 2.08E+02 2.08E+02 2.08E+02 2.08E+02 N/A

INFANT 0.OOE+00 0.00E+00 0.OOE+00 O.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 0.OOE+00 1.82E+03 1.82E+03 1.82E+03 1.82E+03 1.82E+03 1.82E+03 N/A

TEEN O.OOE+00 2.18E+03 2.18E+03 2.18E+03 2.18E+03 2.18E+03 2.18E+03 N/A

CHILD 0.OOE+00 3.42E+03 3.42E+03 3.42E+03 3.42E+03 3.42E+03 3.42E+03 N/A

INFANT 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 O.OOE+00 0.OOE+00 N/A

TOTAL ADULT 0.00E+00 4.17E+03 4.17E+03 4.17E+03 4.17E+03 4.17E+03 4.17E+03 N/A

INGESTION TEEN 0.OOE+00 5.03E+03 5.03E+03 5.03E+03 5.03E+03 5.03E+03 5.03E+03 N/A

CHILD 0.00E+00 7.86E+03 7.86E+03 7.86E+03 7.86E+03 7.86E+03 7.86E+03 N/A

INFANT O.OOE+00 6.43E+03 6.43E+03 6.43E+03 6.43E+03 6.43E+03 6.43E+03 N/A

INHALATION ADULT 0.OOE+00 1.26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03 1.26E+03 N/A

TEEN 0.00E+00 1.27E+03 1.27E+03 1.27E+03 1.27E+03 1.27E+03 1.27E+03 N/A

CHILD 0.00E+00 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03 1.12E+03 N/A

INFANT 0.00E+00 6.47E+02 6.47E+02 6.47E+02 6.47E+02 6.47E+02 6.47E+02 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/pCi/m3
Deposition pathways: units are mrem-m2/yr/yuCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

0.OOE+00 0.00E+00 4.31E+03 2.11E+03 2.89E+02 3.42E+03 7.86E+03 1.27E+03
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0DCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: C-14

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.OOE+00 0.O0E+00 0.00E+00 0.00E+00 0.EOOE+00 0.OOEE+00 0.00E+00 0.OOE+00

TEEN 0.OOE+00 0.OOE+00 0.OOE+00 0.O0E+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00

CHILD 0.OOE+00 0.0OE+00 0.OOE+00 O.0OE+00 0.OOE+00 O.OOE+00 O.O0E+00 O.OOE+00

INFANT 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 O.OE+00 0.00E+00 O.OOE+00

GOAT ADULT 1.69E+08 3.39E+07 3.39E+07 3.39E+07 3.39E+07 3.39E+07 3.39E+07 N/A

MILK TEEN 3.12E+O8 6.24E+07 6.24E+07 6.24E+07 6.24E+07 6.24E+07 6.24E+07 N/A

CHILD 7.68E+08 1.54E+08 1.54E+08 1.54E+08 1.54E+08 l.54E+08 1.54E+08 N/A

INFANT 1.50E+09 3.21E+08 3.21E+08 3.21E+08 3.21E+08 3.21E+08 3.21E+08 N/A

COW ADULT 1.35E+08 2.71E+07 2.71E+07 2.71E+07 2.71E+07 2.71E+07 2.71E+07 N/A

MILK TEEN 2.50E+08 4.99E+07 4.99E+07 4.99E+07 4.99E+07 4.99E+07 4.99E+07 N/A

CHILD 6.14E+08 1.23E+08 1.23E+08 1.23E+08 1.23E+08 1.23E+08 1.23E+08 N/A

INFANT 1.20E+09 2.57E+08 2.57E+08 2.57E+08 2.57E+08 2.S7E+08 2.57E+08 N/A

MEAT ADULT 1.36E+08 2.72E+07 2.72E+07 2.72E+07 2.72E+07 2.72E+07 2.72E+07 N/A

TEEN 1.15E+08 2.30E+07 2.30E+07 2.30E+07 2.30E+07 2.30E+07 2.30E+07 N/A

CHILD 2.16E+08 4.33E+07 4.33E+07 4.33E+07 4.33E+07 4.33E+07 4.33E+07 N/A

INFANT 0.OEE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 2.06E+08 4.13E+07 4.13E+07 4.13E+07 4.13E+07 4.13E+07 4.13E+07 N/A

TEEN 3.49E+08 6.98E+07 6.98E+07 6.98E+07 6.98E+07 6.98E+07 6.98E+07 N/A

CHILD 8.53E+08 1.71E+08 1.71E+08 1.71E+08 1.71E+08 1.71E+08 1.71E+08 N/A

INFANT 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 N/A

TOTAL ADULT 6.47E+08 1.29E+08 1.29E+08 1.29E+08 1.29E+08 1.29E+08 1.29E+08 N/A

INGESTION TEEN 1.03E+09 2.0SE+08 2.05E+08 2.05E+08 2.05E+08 2.05E+08 2.05E+08 N/A

CHILD 2.45E+09 4.9OE+08 4.90E+08 4.90E+08 4.90E+08 4.90E+08 4.90E+08 N/A

INFANT 2.71E+09 5.78E+08 5.78E+08 5.78E+08 5.78E+08 5.78E+08 5.78E+08 N/A

INHALATION ADULT 1.82E+04 3.41E+03 3.41E+03 3.41E+03 3.41E+03 3.41E+03 3.41E+03 N/A

TEEN 2.GOE+04 4.87E+03 4.87E+03 4.87E+03 4.87E+03 4.87E+03 4.87E+03 N/A

CHILD 3.59E+04 6.73E+03 6.73E+03 6.73E+03 6.73E+03 6.73E+03 6.73E+03 N/A

INFANT 2.65E+04 5.31E+03 5.31E+03 5.31E+03 5.31E+03 5.31E+03 5.31E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/4Ci/m3

Deposition pathways: units are mrem-m2/yr/ACi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

0.OOE+00 0.OEE+00 1.50E+09 1.20E+09 2.16E+08 8.53E+08 2.71E+09 3.59E+04
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: P-32

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT O.OOE+00 0.00E+00 0.OOE+00 0.O0E+00 0.OOE+00 0.00E+00 0.OOE+00 O.OOE+00

TEEN 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 0.OOE+00 O.OOE+00

CHILD 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

INFANT 0.0OE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 O.OOE+00

GOAT ADULT 9.28E+09 5.77E+08 3.59E+08 0.OOE+00 0.OOE+00 O.OOE+00 1.04E+09 N/A

MILK TEEN 1.71E+10 1.06E+09 6.64E+08 0.OOE+00 0.O0E+00 0.OOE+00 1.44E+09 N/A

CHILD 4.22E+10 l.98E+09 1.63E+09 O.OOE+00 0.OOE+00 O.OOE+00 1.17E+09 N/A

INFANT 7.25E+10 5.12E+09 3.37E+09 0.00E+00 0.OOE+00 O.OOE+00 1.18E+09 N/A

COW ADULT 4.36E+09 2.71E+08 1.69E+08 0.OOE+00 0.OOE+00 0.OOE+00 4.91E+08 N/A

MILK TEEN 8.OSE+09 4.99E+08 3.12E+08 0.OOE+00 0.O0E+00 O.OOE+00 6.77E+08 N/A

CHILD l.99E+10 9.29E+08 7.65E+08 0.OOE+00 0.O0E+00 O.OOE+00 5.49E+08 N/A

INFANT 4.09E+10 2.41E+09 1.59E+09 0.OOE+00 0.O0E+00 O.OOE+00 5.54E+08 N/A

MEAT ADULT 1.55E+09 9.63E+07 5.99E+07 0.O0E+00 0.OOE+00 0.OOE+00 1.74E+08 N/A

TEEN 1.31E+09 8.11E+07 5.07E+07 0.00E+00 0.OOE+00 0.OOE+00 1.10E+08 N/A

CHILD 2.47E+09 1.15E+08 9.51E+07 0.O0E+00 0.OOE+00 O.OOE+oO 6.82E+07 N/A

INFANT 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 O.OOE+00 N/A

VEGETABLE ADULT 7.09E+08 4.41E+07 2.74E+07 0.OOE+00 0.00E+00 0.OOE+00 7.98E+07 N/A

TEEN 9.57E+08 5.93E+07 3.71E+07 0.OOE+00 O.OOE+00 0.OOE+00 8.05E+07 N/A

CHILD 2.16E+09 1.01E+08 8.34E+07 O.OOE+00 0.OOE+00 0.OOE+00 5.98E+07 N/A

INFANT 0.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 0.00E+00 0.OOE+00 O.OOE+00 N/A

TOTAL ADULT 1.59E+10 9.89E+08 6.15E+08 O.OOE+00 0.OOE+00 O.OOE+00 1.79E+09 N/A

INGESTION TEEN 2.74E+10 1.70E+09 1.06E+09 O.OOE+00 0.OOE+00 0.OOE+00 2.31E+09 N/A

CHILD 6.67E+10 3.12E+09 2.57E+09 0.0OE+00 0.00E+00 0.O0E+00 1.84E+09 N/A

INFANT 1.13E+11 7.53E+09 4.96E+09 0.O0E+00 0.OOE+00 0.OEE+00 1.73E+09 N/A

INHALATION ADULT 1.32E+06 7.71E+04 5.01E+04 0.00E+00 0.OOE+00 0.00E+00 8.64E+04 N/A

TEEN 1.89E+06 1.10E+05 7.16E+04 O.00E+00 0.00E+00 0.OOE+00 9.28E+04 N/A

CHILD 2.60E+06 1.14E+05 9.88E+04 0.00E+00 0.00E+00 0.00E+00 4.22E+04 N/A

INFANT 2.035+06 1.12E+05 7.74E+04 0.00E+00 0.00E+00 0.00E+00 1.61E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr//ICi/m3

Deposition pathways: units are mrem-m2/yr/pCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

0.00E+00 |0.00E+00 7.25E+10 4.09E+10 2.47E+09 2.16E+09 1.13E+11 2.60E+06
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Cr-51

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 5.45E+06

TEEN 4.61E+06 4.61E+Q6 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 5.45E+06

CHILD 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 5.45E+06

INFANT 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 4.61E+06 5.45E+06

GOAT ADULT 0.OOE+00 O.OE+00 1.61E+03 9.64E+02 3.55E+02 2.14E+03 4.06E+05 N/A

MILK TEEN 0.OOE+00 0.OOE+00 2.82E+03 1.56E+03 6.17E+02 4.02E+03 4.73E+05 N/A

CHILD 0.OOE+00 O.OOE+00 5.74E+03 3.19E+03 8.71E+02 5.82E+03 3.05E+05 N/A

INFANT O.OOE+00 O.OOE+00 9.10E+03 5.94E+03 1.30E+03 1.16E+04 2.65E+05 N/A

COW ADULT 0 .OOE+00 0.OOE+00 7.99E+03 4.77E+03 1.76E+03 1.06E+04 2.01E+06 N/A

MILK TEEN 0.0OE+00 0.OOE+00 1.39E+04 7.75E+03 3.06E+03 l.99E+04 2.34E+06 N/A

CHILD 0.OOE+00 O.OOE+00 2.84E+04 1.58E+04 4.32E+03 2.88E+04 1.51E+06 N/A

INFANT 0.OOE+00 0.OOE+00 4.51E+04 2.94E+04 6.43E+03 5.72E+04 1.31E+06 N/A

MEAT ADULT 0C.00E+00 0.OOE+00 2.50E+03 1.49E+03 S.50E+02 3.31E+03 6.28E+05 N/A

TEEN o.0oE+0o O.OOE+00 2.OOE+03 1.11E+03 4.38E+02 2.85E+03 3.36E+05 N/A

CHILD O.OOE+00 O.OOE+00 3.11E+03 1.73E+03 4.72E+02 3.16E+03 1.65E+05 N/A

INFANT 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+OO 0.OOE+00 0.OOE+00 O.OOE+00 N/A

VEGETABLE ADULT 0.OOE+00 0.O0E+00 3.35E+04 2.01E+04 7.39E+03 4.45E+04 8.44E+06 N/A

TEEN 0.OOE+00 0.OOEE+00 5.02E+04 2.79E+04 1.10E+04 7.17E+04 8.44E+06 N/A

CHILD 0.OOEE+00 0.OOEE+00 9.96E+04 5.53E+04 1.51E+04 1.01E+05 5.28E+06 N/A

INFANT 0.0OE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 N/A

TOTAL ADULT O.OOE+00 O.OE+00 4.56E+04 2.73E+04 1.01E+04 6.06E+04 1.15E+07 N/A

INGESTION TEEN 0.00E+OO O.OOE+00 6.90E+04 3.83E+04 1.51E+04 9.85E+04 1.16E+07 N/A

CHILD 0.00E+00 0.OOE+00 1.37E+05 7.60E+04 2.08E+04 1.39E+05 7.26E+06 N/A

INFANT 0.OOE+00 0.OOE+00 5.42E+04 3.53E+04 7.72E+03 6.88E+04 1.58E+06 N/A

INHALATION ADULT O.OOE+00 0.OOE+00 1.OOE+02 5.95E+01 2.28E+01 1.44E+04 3.32E+03 N/A

TEEN O.OOE+00 0.OOE+00 1.35E+02 7.50E+01 3.07E+01 2.10E+04 3.OOE+03 N/A

CHILD 0.OOE+00 0.0OE+00 1.54E+02 8.55E+01 2.43E+01 1.70E+04 1.08E+03 N/A

INFANT 0.OOE+00 0.00E+00 8.95E+Q1 5.75E+01 1.32E+01 1.28E+04 3.57E+02 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/ACi/m3

Deposition pathways: units are mrem-m2/yr/pCi/sec

.28E+05 I8.44E+06 I1.16E+07 I2.10E+04

Approval MWS
Date see page 1Page 4 of 43



Attachment D
ODCM-QA-004

Revision 0
Page 21 of 59

ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Mn-54

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.6lE+09

TEEN 1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.61E+09

CHILD 1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.61E+09

INFANT 1.37E+09 1.37E+09 l.37E+09 1.37E+09 1.37E+09 1.37E+09 1.37E+09 1.6lE+09

GOAT ADULT 0.OOE+00 6.14E+O5 1.17E+05 0.OOEE+00 1.83E+O5 0.OOE+00 1.88E+06 N/A

MILK TEEN 0.OOE+00 1.02E+06 2.03E+05 0.OOEE+00 3.05E+05 0.OGE+O0 2.110E+06 N/A

CHILD 0.OOE+00 1.53E+06 4.07E+05 0.OOEE+00 4.29E+05 0.OOE+00 1.28E+06 N/A

INFANT 0.OOE+00 2.84E+06 6.45E+05 0.OOE+00 6.30E+O5 0.OOE+00 1.04E+06 N/A

COW ADULT 0.OOE+00 3.92E+06 7.49E+05 0.OOE+00 1.17E+06 0.OOE+00 1.20E+07 N/A

MILK TEEN O.OOE+00 6.54E+06 1.30E+06 0.00E+00 1.95E+06 0.OOE+00 1.34E+07 N/A

CHILD 0.00E+00 9.78E+06 2.61E+06 0.OOE+00 2.74E+06 0.OOE+00 8.21E+O6 N/A

INFANT 0.00E+00 1.82E+07 4.12E+06 0.00E+00 4.03E+06 0.00E+00 6.68E+06 N/A

MEAT ADULT 0.OOE+00 4.79E+06 9.14E+O5 0.OOEE+00 1.43E+06 0.00E+00 1.47E+07 N/A

TEEN O.OOE+00 3.65E+06 7.25E+O5 0.00E+00 1.09E+06 0.OOE+00 7.49E+06 N/A

CHILD 0.OOE+00 4.18E+06 l.llE+06 0.00E+00 1.17E+06 0.O0E+00 3.51E+06 N/A

INFANT 0.00E+00 0.0OE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOEE+00 N/A

VEGETABLE ADULT 0.OOE+00 2.80E+08 5.35E+07 0.OOE+00 8.34E+07 0.OOE+00 8.58E+08 N/A

TEEN 0.OOE+00 4.27E+08 8.46E+07 0.OOE+00 1.27E+08 0.O0E+00 8.75E+08 N/A

CHILD 0.OOE+00 6.34E+08 1.69E+08 0.OOE+00 1.78E+08 0.OOE+00 5.32E+08 N/A

INFANT 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 N/A

TOTAL ADULT O.OOE+00 2.90E+08 5.53E+07 0.OOE+00 8.62E+07 0.00E+00 8.87E+08 N/A

INGESTION TEEN 0.OOE+00 4.38E+08 8.69E+07 O.OOE+00 1.31E+08 0.OOE+00 8.98E+08 N/A

CHILD 0.OOE+00 6.49E+08 1.73E+08 0.0OE+00 1.82E+08 0.OOEE+00 5.45E+08 N/A

INFANT 0.OOE+00 2.10E+07 4.77E+O6 0.OOE+00 4.66E+06 0.O0E+00 7.73E+06 N/A

INHALATION ADULT O.OOEE+00 3.96E+04 6.30E+03 O.OOE+00 9.84E+03 1.40E+06 7.74E+04 N/A

TEEN 0.O0E+00 5.11E+04 8.40E+03 O.OOE+00 1.27E+04 1.98E+06 6.68E+04 N/A

CHILD 0.OOE+00 44.29E+04 9.51E+03 0. OOE+00 1.OOE+04 1.58E+06 2.29E+04 N/A

INFANT 0.OOE+00 2.53E+04 4.98E+03 0 . 00E+00 4.98E+03 1.OOE+06 7.O6E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/pCi/m3

Deposition pathways: units are mrem-m2/yr/ACi/sec

1.61E+09 12.84E+06 I1.82E-+071 1. 4 7Ei 07 I75E+08 18.98E+08 I19E0
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Fe-55

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.OOE+00 0.OOE+00 0.O0E+00 O.0OE+00 0.O0E+OC O.OOE+00 0.0OE+00 O.OOE+00

TEEN 0.OOE+00 0.OOE+00 0.OOE+00 O.OE+00 0.OOE+OC 0.O0E+00 0.OOE+00 O.OOE+00

CHILD 0.O0E+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 O.OOE+00 0.OOE+00 O.OOE+00

INFANT 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

GOAT ADULT 2.06E+05 1.42E+05 3.32E+04 o.o0E+0o O.OOE+00 7.94E+04 8.16E+04 N/A

MILK TEEN 3.65E+05 2.59E+05 6.04E+04 0.00E+00 O.OOE+00 1.64E+05 1.12E+05 N/A

CHILD 9.17E+05 4.86E+05 1.SlE+05 0.00E+00 0.OOE+00 2.75E+05 9.01E+04 N/A

INFANT 8.52E+07 7.16E+05 l.91E+05 0.00E+00 0.OOE+00 3.50E+05 9.09E+04 N/A

COW ADULT 1.25E+07 8.64E+O6 2.01E+06 o.0oE+oo 0.OOE+00 4.B2E+06 4.95E+06 N/A

MILK TEEN 2.22E+07 1.57E+07 3.67E+06 0.OOE+00 0.00E+00 9.97E+06 6.80E+06 N/A

CHILD 5.56E+07 2.95E+07 9.14E+06 0.00E+00 0.OOE+00 1.67E+07 5.47E+06 N/A

INFANT 6.73E+07 4.34E+07 1.16E+07 0.OOE+00 O.OOE+00 2.12E+07 5.52E+06 N/A

MEAT ADULT 1.61E+08 l.llE+08 2.6OE+07 o.0oE+0o O.OOE+00 6.22E+07 6.39E+07 N/A

TEEN 1.31E+08 9.29E+07 2.17E+07 0.OOE+00 O.OOE+00 5.89E+07 4.02E+07 N/A

CHILD 2.51E+08 1.33E+08 4.13E+07 0.OOEE+0o 0.OOE+00 7.54E+07 2.47E+07 N/A

INFANT 0.OOE+00 0C.0OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 N/A

VEGETABLE ADULT 1.89E+08 1.3lE+08 3.05E+07 O.OOE+00 0.OOE+00 7.30E+07 7.50E+07 N/A

TEEN 3.08E+08 2.18E+08 5.09E+07 0.00E+00 0.00E+00 1.38E+08 9.44E+07 N/A

CHILD 7.67E+08 4.07E+08 1.26E+08 0.OOE+00 0.OOEE+00 2.30E+08 7.53E+07 N/A

INFANT 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 N/A

TOTAL ADULT 3.63E+08 2.51E+08 5.85E+07 O.OOE+00 O.OOE+00 1.40E+08 1.44E+08 N/A

INGESTION TEEN 4.61E+08 3.27E+08 7.62E+07 O.OOE+00 O.OOE+00 2.07E+08 1.41E+08 N/A

CHILD 1.07E+09 5.70E+08 1.77E+08 0.OOE+00 0.OOE+00 3.22E+08 1.06E+08 N/A

INFANT 1.52E+08 4.42E+07 1.18E+07 0.OOE+00 0.00E+00 2.16E+07 5.61E+06 N/A

INHALATION ADULT 2.46E+04 1.70E+04 3.94E+03 0.OOE+00 O.OOE+00 7.21E+04 6.03E+03 N/A

TEEN 3 .34E+04 2.38E+04 5.54E+03 0.OOE+00 O.OOE+00 1.24E+05 6.39E+03 N/A

CHILD 4.74E+04 2.52E+04 7.77E+03 0.O0E+00 0.OOE+00 l.llE+05 2.87E+03 N/A

INFANT 1.97E+04 1.17E+04 3.33E+03 0.00E+00 0.OOE+00 8.69E+O4 1.09E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/yCi/m3
Deposition pathways: units are mrem-m2/yr/pCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

0.OOE+00 0.OOE+00 8.52E+07 6.73E+07 2.51E+08 7.67E+08 1.07E+09 1.24E+05
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Mn-56

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+0K 0.00E+00

TEEN 0.OOE+00 0.OOE+00 0.OOEE+00 0.0OE+00 0.OOE+C0 0.OOE+00 0.OOE+00 0.OOE+00

CHILD 0.OOE+00 O.OOE+00 0.OOE+00 0.O0E+00 0.OOE+00 0.OOEE+00 0.OOE+00 0.OOE+00

INFANT 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

GOAT ADULT 0.OOE+00 7.17E-04 1.27E-04 0.OOE+00 9.11E-04 0.OOE+00 2.29E-02 N/A

MILK TEEN 0.OOE+00 1.27E-03 2.26E-04 0.OOE+00 1.61E-03 0.O0E+00 8.37E-02 N/A

CHILD 0.OOE+00 2.22E-03 5.01E-04 0.OOE+00 2.68E-03 O.OOE+00 3.21E-01 N/A

INFANT 0.OOE+00 5.43E-03 9.36E-04 0.OOE+00 4.67E-03 O.OOE+00 4.93E-01 N/A

COW ADULT 0.OOE+00 1.05E-03 1.86E-04 0.OOE+00 1.33E-03 0.00E+00 3.34E-02 N/A

MILK TEEN 0.OOEE+00 1.85E-03 3.30E-04 0.OOE+00 2.35E-03 0.OOE+00 1.22E-01 N/A

CHILD 0.OOE+00 3.23E-03 7.3OE-04 0.00E+00 3.91E-03 0.00E+00 4.69E-01 N/A

INFANT 0.OOE+00 7.92E-03 1.37E-03 0.OOE+00 6.81E-03 0'.O0E+00 7.19E-01 N/A

MEAT ADULT 0.OOE+00 5.OOE-54 8.86E-55 0.OOE+00 G.34E-54 0.00E+00 1.59E-52 N/A

TEEN 0.OOE+00 4.OGE-54 7.21E-55 0.OOE+00 5.14E-54 O.OOE+00 2.67E-52 N/A

CHILD 0.00KCE+00 5.41E-54 1.22E-54 0.00E+00 6.54E-54 0.00E+0c0 7.84E-52 N/A

INFANT 0.E0OE+00 0.00E+00 O.OE+00 0..00EE+C .O0E+CO .COE+00 0.OEE+00 N/A

VEGETABLE ADULT 0.0OE+00 5.25E+00 9.31E-01 0C.00E+00 6.66E+00 0C.OEE+00 1.67E+02 N/A

TEEN 0.0OE+00 4.73E+00 8.42E-01 0.OOE+00 5.99E+00 0.00E+00 3.11E+02 N/A

CHILD 0.00E+00 6.19E+00 1.40E+00 0.CCE+00 7.49E+00 O.00E+00 8.97E+02 N/A

INFANT 0.00E+00 0.O0E+00 0.O0E+00 0.CCE+00 0.O0E+00 0.00E+00 0.00E+00 N/A

TOTAL ADULT 0.OOE+00 5.25E+00 9.31E-01 0.0OE+00 6.66E+00 0.C0E+00 1.68E+02 N/A

INGESTION TEEN O.KOE+00 4.73E+00 8.42E-ol 0.0OE+00 5.99E+00 0.00E+00 3.12E+02 N/A

CHILD 0.O0E+00 6.C20E+00 1.40E+00 0.00E+00 7.50OE+C0 0C.O0E+00 8.98E+02 N/A

INFANT 0.00E+00 1.34E-02 2:.30E-03 0.O0E+00 1.15E-02 0.OCE+00 1.21E+00 N/A

INHALATION ADULT 0.O0E+00 1.24E+00 1.83E-01 0.00KCE+00 1.30E+00 9.44E+03 2.02E+04 N/A

TEEN 0.0E0E+00 1.70E+00 2.52E-01 0.00E+00 1.79E+00 1.52E+04 5.74E+04 N/A

CHILD 0.E0OE+00 1.66E+00 3.12E-01 0.00E+00 1.67E+00 1.31E+04 1.23E+05 N/A

INFANT 0.0OE+00 1.54E+00 2.21E-01 0.00E+00 1.10E+00 1.25E+04 7.17E+04 N/A

'I

*Airborne pathways and tritium ingestion: units are mrem/yr/pCi/m3
Deposition pathways: units are mrem-m2/yr/pCi/sec

Approval MMWS
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Co-58

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 3.75E+08 3.75E+08 3.75E+08 3.75E+O8 3.75E+08 3.75E+08 3.75E+08 4.39E+08

TEEN 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 4.39E+08

CHILD 3.75E+08 3.75E+OB 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 4.39E+08

INFANT 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 3.75E+08 4.39E+08

GOAT ADULT 0.OOE+00 3.OOE+05 6.72E+05 0.OOE+00 0.OOE+00 O.OOE+00 6.07E+06 N/A

MILK TEEN 0.OOE+00 5.05E+05 1.16E+06 0.OOE+00 0.OOE+00 O.OOE+00 6.96E+06 N/A

CHILD 0.00E+00 7.71E+05 2.36E+06 0.OOE+00 0.OOE+00 0.OOE+00 4.SOE+06 N/A

INFANT 0.OOE+00 l.54E+06 3.85E+06 0.OOE+00 0.OOE+00 0O.OE+00 3.84E+06 N/A

COW ADULT 0.OOE+00 1.70E+06 3.81E+06 0.OOE+00 0.OOE+00 0.OOE+00 3.44E+07 N/A

MILK TEEN O.OOE+00 2.86E+06 6.59E+06 0.OOE+00 0.OOE+00 0.OOE+00 3.94E+07 N/A

CHILD 0.OOE+00 4.37E+06 1.34E+07 0.OOE+00 0.O0E+00 0.OOE+00 2.55E+07 N/A

INFANT 0.OOE+00 8.74E+06 2.18E+07 0. OOE+OO .OOE+00 0.OOE+00 2.18E+07 N/A

MEAT ADULT O.OOE+00 7.78E+06 1.74E+07 0.OOE+00 0.0OE+00 0.OOE+00 1.58E+08 N/A

TEEN 0.OOE+00 6.OOE+06 1.38E+07 0.OOE+00 O.OOE+O0 0.OOE+00 8.27E+07 N/A

CHILD 0.OOE+00 7.01E+06 2.14E+07 0.OOE+00 O.OOE+00 0.OOE+00 4.09E+07 N/A

INFANT 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 O.OOE+00 O.0OE+00 O.0OE+00 N/A

VEGETABLE ADULT 0.0OE+00 2.61E+07 5.86E+07 0.OOE+00 0.OOE+00 O.O0E+O0 5.29E+08 N/A

TEEN 0.OOE+00 3.96E+07 9.14E+07 0.OOE+00 0.OOE+00 O.OOE+00 5.47E+08 N/A

CHILD 0.OOE+00 5.99E+07 1.83E+08 0.OOE+00 O.OOE+00 O.OOE+00 3.49E+08 N/A

INFANT 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+0o o.0OE+00 0.OOE+00 O.OOE+00 N/A

TOTAL ADULT 0.OOE+00 3.59E+07 8.05E+07 0.OOE+00 0.OOE+00 0.OOE+00 7.28E+08 N/A

INGESTION TEEN O.OOE+00 4.90E+07 1.13E+08 0.OOE+00 O.OOE+00 0.OOE+O0 6.76E+08 N/A

CHILD O.OOE+00 7.20E+07 2.20E+08 0.OOE+00 0.00E+00 O.OOE+00 4.20E+08 N/A

INFANT 0.OOE+00 1.03E+07 2.56E+07 0.OOE+00 0.00E+00 0.OOE+00 2.56E+07 N/A

INHALATION ADULT O.OOE+00 1.58E+03 2.07E+03 O.OOE+00 O.OOE+00 9.28E+05 1.06E+05 N/A

TEEN 0.OOE+00 2.07E+03 2.78E+03 0.00E+00 0.OOE+00 1.34E+06 9.52E+04 N/A

CHILD 0.OOE+00 1.77E+03 3.16E+03 0.00E+00 O.0OE+00 l.llE+06 3.44E+04 N/A

INFANT 0.OOE+00 1.22E+03 1.82E+03 0.OOE+00 0.OOE+00 7.77E+05 l.1lE+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/pCi/m3

Deposition pathways: units are mrem-m2/yr/gCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

3.75E+08 4.39E+08 6.96E+06 3.94E+07 1.58E+08 5.47E+08 7.28E+08 1.34E+06

Approval MWS

Date see page 1Page 8 of 43



Attachment D
ODCM-QA-004

Revision 0
Page 25 of 59

ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Fe-59

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 3.17E+08

TEEN 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 3.17E+08

CHILD 2.770E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 3.17E+08

INFANT 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E+08 3.17E+08

GOAT ADULT 1.92E+05 4.52E+05 1.73E+05 0.OOE+00 0.0OE+00 1.26E+05 1.51E+06 N/A

MILK TEEN 3.35E+05 7.83E+05 3.02E+05 0.OOE+O 0.OOE+00 2.47E+05 1.85E+06 N/A

CHILD 7.78E+05 1.26E+06 6.27E+05 0.OOE+00 0.OOE+00 3.65E+05 1.31E+06 N/A

INFANT 1.12E+08 2.54E+06 9.99E+05 O.OOE+00 0.0OE+00 7.49E+05 1.21E+06 N/A

COW ADULT 9.41E+6O 2.21E+07 8.47E+06 0.00E+00 0.00E+00 6.18E+06 7.37E+07 N/A

MILK TEEN 1.64E+07 3.83E+07 1.48E+07 0.00E+00 0.00E+00 1.21E+07 9.06E+07 N/A

CHILD 3.81E+07 6.16E+07 3.07E+07 0.OOE+00 0.00E+00 1.79E+07 6.41E+07 N/A

INFANT 7.11E+07 1.24E+08 4.89E+07 0.OOE+00 0.OOE+00 3.67E+07 5.93E+07 N/A

MEAT ADULT 1.03E+08 2.42E+08 9.27E+07 0.00E+00 0.0OE+00 6.76E+07 8.06E+08 N/A

TEEN 8.23E+07 1.92E+08 7.41E+07 0.OOE+00 0.00E+00 6.05E+07 4.54E+08 N/A

CHILD 1.46E+08 2.36E+08 1.18E+08 0.OOE+00 0.00E+00 6.84E+07 2.46E+08 N/A

INFANT 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 N/A

VEGETABLE ADULT 1.02E+08 2.39E+08 9.17E+07 0.OOE+00 0.00E+00 6.68E+07 7.97E+08 N/A

TEEN 1.58E+08 3.68E+08 1.42E+08 0.OOE+00 0.OOE+00 1.16E+08 8.71E+08 N/A

CHILD 3.60E+08 5.82E+08 2.90E+08 0.OOE+00 0.OOE+00 1.69E+08 6.06E+08 N/A

INFANT 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 N/A

TOTAL ADULT 2.14E+08 5.04E+08 1.93E+08 0.OOE+00 0.OOE+00 1.41E+08 1.68E+09 N/A

INGESTION TEEN 2.57E+08 5.99E+08 2.31E+08 0.OOE+00 0.OOE+00 1.89E+08 1.42E+09 N/A

CHILD 5.45E+08 8.81E+08 4.39E+08 0.OOE+00 0.OOE+00 2.55E+08 9.18E+08 N/A

INFANT 1.83E+08 1.27E+08 4.99E+07 0.OOE+00 0.OOE+00 3.74E+07 6.05E+07 N/A

INHALATION ADULT 1.18E+04 2.78E+04 1.OGE+04 0.OOE+00 0.OOE+00 1.02E+06 1.88E+05 N/A

TEEN 1.59E+04 3.70E+04 1.43E+04 0.OOE+00 0.OOE+00 1.53E+06 1.78E+05 N/A

CHILD 2.07E+04 3.34E+04 1.67E+04 0.OOE+00 0.OOE+00 1.27E+06 7.07E+04 N/A

INFANT 1.36E+04 2.35E+04 9.48E+03 0.OOEE+00 0.OOE+00 1.01E+06 2.48E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/ACi/m3

Deposition pathways: units are mrem-m2/yr/pCi/sec

I Approval MWS
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Co-60

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 2.13E+1C 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.51E+10

TEEN 2.13E+1C 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.51E+10

CHILD 2.13E+1C 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.51E+10

INFANT 2.13E+1C 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.13E+10 2.51E+10

GOAT ADULT O.OOE+OC 1.25E+06 2.76E+06 O.OOE+OO O.OOE+OO O.OOE+OO 2.35E+07 N/A

MILK TEEN O.OOE+OC 2.12E+06 4.78E+06 O.OOE+OO O.OOE+OO O.OOE+OO 2.77E+07 N/A

CHILD O.OOE+OC 3.30E+06 9.72E+06 O.OOE+OO O.OOE+00 O.OOE+OO 1.83E+07 N/A

INFANT O.OOE+OC 6.73E+06 1.59E+07 O.OOE+O O O.OOE+OO O.OOE+OO 1.60E+07 N/A

COW ADULT O.OOE+OO 8.29E+06 1.83E+07 O.OOE+OO O.OOE+OO O.OOE+OO 1.56E+08 N/A

MILK TEEN O.OOE+OO 1.41E+07 3.17E+07 O.OOE+OO O.OOE+OO O.OOE+OO 1.83E+08 N/A

CHILD O.OOE+OO 2.18E+07 6.44E+07 O.OOE+OO O.OOE+OO O.OOE+OO 1.21E+08 N/A

INFANT O.OOE+OO 4.46E+07 1.05E+08 O.OOE+OO O.OOE+OO O.OOE+OO 1.06E+08 N/A

MEAT ADULT O.OOE+0O 4.19E+07 9.23E+07 O.OOE+OO O.OOE+OO O.OOE+OO 7.86E+08 N/A

TEEN O.OOE+OO 3.25E+07 7.32E+07 O.OOE+OO O.OOE+OO O.OOE+OO 4.23E+08 N/A

CHILD O.OOE+OO 3.86E+07 1.14E+08 O.OOE+OO O.OOE+OO O.OOE+OO 2.14E+08 N/A

INFANT O.OOE+OO O.OOE+O.O O.O+E+OQ .OOEOE+O .OOEOEO O.OOE+0O O.OOE+OO N/A

VEGETABLE ADULT O.OOE+OO 1.51E+08 3.34E+08 O.OOE+OO O.OOOE+00 O.COE+OO 2.84E+09 N/A

TEEN O.OOE+OO 2.35E+08 5.29E+08 O.OOE+OO O.OOE+OO O.OOE+OO 3.06E+09 N/A

CHILD O.OOE+OO 3.62E+08 1.07E+09 O.OOE+OO O.OOE+OO O.OOE+OO 2.01E+09 N/A

INFANT O. OOE+OO .OOE±OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO N/A

TOTAL ADULT O.OOE+OO 2.03E+08 4.47E+08 O.OOE+OO O.OOE÷OO O.OOE+OO 3.81E+09 N/A

INGESTION TEEN O.OOE+OO 2.84E+08 6.39E+08 O.OOE+Oo O.OOE+OO O.OOE+OO 3.69E+09 N/A

CHILD O.OOE+OO 4.26E+08 1.26E+09 O.OOE+OO O.OOE+O O.OOE+OO 2.36E+09 N/A

INFANT O.OOE+OO 5.13E+07 1.21E+OB O.OOE+OO O.OOE+OC O.OOE+OO 1.22E+08 N/A

INHALATION ADULT O.OOE+OO 1.15E+04 1.48E+04 O.OOE+OO O.OOE+OC 5.97E+06 2.85E+05 N/A

TEEN O.OOE+OO 1.51E+04 1.98E+04 O.OOE+OO O.OOE+OC 8.72E+06 2.59E+05 N/A

CHILD O.OOE+OO 1.31E+04 2.26E+04 O.OOE+OO O.OOE+OC 7.07E+O6 9.62E+04 N/A

INFANT O.OOE+OO 8.02E+03 1.18E+04 O.OOE+OC O.OOE+OC 4.51E+06 3.19E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/yiCi/m3

Deposition pathways: units are mrem-m2/yr/ACi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

2.13E+10 2.51E+10 2.77E+07 1.83E+08 7.86E+08 3.06E+09 3.81E+09 8.72E+06

Page 1 0 of 43
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Ni-63

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00

TEEN 0.OOE+00 0.O0E+00 0C.0OE+00 0.OOE+00 0.0OE+00 0.OOE+00 O.OOE+00 0.OOE+00

CHILD O.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.O0E+00 O.OOE+00 0.OOE+00

INFANT 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+OO 0.OOE+00 O.OOE+00 0.OOE+00

GOAT ADULT 5.19E+08 3.59E+07 1.74E+07 0.OOE+00 0.OOE+00 0.00E+00 7.50E+06 N/A

MILK TEEN 9.11E+08 6.43E+07 3.09E+07 0.OOE+00 0.00E+00 0.OOE+00 1.02E+07 N/A

CHILD 2.28E+09 1.22E+08 7.77E+07 0.O0E+00 0.OOE+00 0.OOE+00 8.24E+06 N/A

INFANT 2.24E+10 1.66E+08 9.34E+07 0.OOE+00 0.OOE+00 0.00E+00- 8.28E+06 N/A

COW ADULT 3.45E+09 2.39E+08 1.16E+08 0.OOE+00 0.OOE+00 0.O00E+00 5.00E+07 N/A

MILK TEEN 6.07E+09 4.29E+08 2.06E+08 0.O0E+00 0.OOE+00 0.OOE+00 6.82E+07 N/A

CHILD 1.52E+10 8.15E+08 5.18E+08 O.OOE+00 0.OOE+00 0.00E+00 5.49E+07 N/A

INFANT 1.79E+10 l.llE+09 6.22E+08 0.OOE+00 0.OOE+00 0.OOEE+00 5.52E+07 N/A

MEAT ADULT 1.06E+10 7.38E+08 3.57E+08 O.OOE+00 0.OOE+00 O.OOE+00 l.54E+08 N/A

TEEN B.56E+09 6.05E+08 2.90E+08 0.OOE+00 0.OOE+00 O.OOE+00 9.63E+07 N/A

CHILD 1.64E+10 8.79E+08 5.59E+08 0.OOE+00 0.OOE+00 0.00E+00 5.92E+07 N/A

INFANT 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 N/A

VEGETABLE ADULT 9.43E+09 6.54E+08 3.16E+08 0.OOE+00 0.OOE+00 O.OOE+00 1.36E+08 N/A

TEEN 1.52E+10 1.07E+09 5.15E+08 0.00E+00 0.OOE+00 0.OOE+00 1.71E+08 N/A

CHILD 3.79E+10 2.03E+09 1.29E+09 0.00E+00 0.OOE+00 O.OOE+00 1.37E+08 N/A

INFANT 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 N/A

TOTAL ADULT 2.40E+10 1.67E+09 B.07E+08 0.00E+00 0.OOE+00 0.OOE+00 3.48E+08 N/A

INGESTION TEEN 3.07E+1O 2.17E+09 1.04E+og 0 . 00E+00 0.OOE+Oo 0.00E+00 3.46E+08 N/A

CHILD 7.18E+10 3.84E+09 2.44E+09 0.00E+00 0.OOE+00 O.OOE+00 2.59E+08 N/A

INFANT 4.04E+10 1.28E+09 7.16E+08 0.OOE+00 0.OOE+00 O.OOE+00 6.34E+O7 N/A

INHALATION ADULT 4.32E+05 3.14E+04 1.45E+04 0.OOE+00 0.OOE+00 1.78E+05 1.34E+04 N/A

TEEN 5.80E+05 4.34E+04 1.98E+04 0.OOE+00 0.OOE+00 3.07E+O5 1.42E+04 N/A

CHILD 8.21E+05 4.63E+04 2.80E+04 0.OOE+00 0.00E+00 2.75E+05 6.33E+03 N/A

INFANT 3.39E+05 2.04E+04 1.16E+04 0.OOE+00 0.0OE+00 2.09E+05 2.42E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/gCi/m3

Deposition pathways: units are mrem-m2/yr/gCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

0.00E+00 0.OOE+00 2.24E+10 1.79E+10 1.64E+10 3.79E+10 7.18E+10 8.21E+05

I
Approval MWS
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Zn-65

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN
GROUP

GROUND ADULT 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 8.50E+08
TEEN 7.40E+08 7.40E+08 7.40EO8 7.40E+OR 7.40E+O8 7.40E+08 7.40E+08 8.50E+08
CHILD 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 8.50E+08
INFANT 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 7.40E+08 8.50E+08

GOAT ADULT 9.87E+07 3.14E+08 1.42E+08 0.00E+00 2.10E+08 O.OOE+00 1.98E+08 N/A
MILK TEEN 1.51E+08 5.26E+08 2.45E+08 O.OOE+OD 3.37E+08 0.OOE+00 2.23E+08 N/A

CHILD 2.97E+08 7.92E+08 4.93E+O8 0.OOE+00 4.99E+08 O.OOE+00 1.39E+08 N/A
INFANT 3.33E+09 1.37E+09 G.31E+08 0.OOE+00 6.64E+08 0.OOE+00 1.16E+09 N/A

COW ADULT 6.24E+08 1.99E+09 8.97E+08 O.OOE+00 1.33E+09 O.OOE+00 1.25E+09 N/A
MILK TEEN 9.58E+08 3.33E+09 1.55E+09 0.OOE+00 2.13E+09 0.OOE+00 1.41E+09 N/A

CHILD 1.88E+09 5.01E+09 3.12E+09 0.OOE+00 3.16E+09 0.00E+O0 8.80E+08 N/A
INFANT 2.53E+09 8.66E+09 3.99E+09 0.OOE+00 4.20E+09 0.OOE+00 7.3!E+09 N/A

MEAT ADULT 1.82E+08 5.79E+08 2.62E+08 0.OOE+00 3.87E+08 O.00E+00 3.65E+08 N/A
TEEN 1.28E+08 4.44E+08 2.07E+08 O.OOE+00 2.84E+08 0.OOE+00 1.88E+08 N/A
CHILD 1.92E+08 5.11E+08 3.1BE+08 0.OOE+00 3.22E+08 0.OOE+00 8 .98E+07 N/A
INFANT 0.00E+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0 .OOE+00 N/A

VEGETABLE ADULT 2.83E+08 9.01E+08 4.07E+08 0.OOE+00 6.03E+08 O.OOE+00 5.68E+08 N/A
TEEN 3.97E+08 1.38E+09 6.43E+08 0.0OE+00 8.83E+08 0.00E+00 5.84E+08 N/A
CHILD 7.73E+08 2.06E+09 1.28E+09 0.00E+00 1.30E+09 0.OOE+00 3.62E+08 N/A
INFANT 0.00E+OC 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 N/A

TOTAL ADULT 1.19E+09 3.78E+09 1.71E+09 O.OOE+00 2.53E+09 O.OOE+00 2.38E+09 N/A
INGESTION TEEN 1.63E+O9 5.68E+09 2.65E+09 0.OOE+00 3.63E+09 0.OOEE+00 2.40E+09 N/A

CHILD 3.14E+09 8.37E+09 5.21E+09 0.OOE+00 5.28E+09 O.OOE+00 1.47E+09 N/A
INFANT 5.85E+09 1.OOE+10 4.63E+09 O.OOE+00 4.86E+09 O.OOE+00 8.47E+09 N/A

INHALATION ADULT 3.24E+04 1.03E+05 4.66E+04 O.OOE+00 6.90E+04 8.64E+07 5.34E+04 N/A
TEEN 3.86E+04 1.34E+05 6.24E+04 0.OOE+00 8.64E+04 1.24E+06 4.66E+04 N/A
CHILD 4.25E+04 1.13E+05 7.03E+04 0.00E+00 7.14E+04 9.95E+05 1.63E+04 N/A
INFANT 1.93E+04 6.26E+04 3.llE+04 O.OOE+00 3.25E+04 6.47E+05 5.14E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/ACi/m3
Deposition pathways: units are mrem-m2/yr/ytCi/sec
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope:

PATHWAY

GROUND

GOAT

MILK

COW
MILK

MEAT

VEGETABLE z

I
_

I

TOTAL z
INGESTION r

INHALATION A

6

Ir1- . s I I
. K-00 I

- - -I _ __I_ .. _ __I_ _ _ _ _ _ I
SKIN

GROUP _

zuiN i VVEX T. BODY THYROID KIDNEY LUNG G.I.

7IThTTTm 1 a oar.. ..-..-, � - A .1 __________ i. __________

TEEN

CHILD

INFANT

o . O0'I.-IUu

8~. 8 9 E + -0
8. 8 9E +0O6

8~. 89E+06

. . OJE+ub

8.89E+06

8.89E+06

8.89E+06

F 8.89E+06
8. 89E+06

8. 89E+06

8.÷E06
8. 89E+06

8. 89E+06

8. 89E+06

8.89E+06

8.89E+06

8. 89E+06

8. 89E+06

8. 89E+06

8.89E+06

8. 89E+06

8 .89E+406

8. 89E+06
8.89E+06

| 8.89E+06

8.89E+06

1.02E+07

1.02E+07

1. 02E+07

1. 02E+07

. _ _ _ I I-ADULT

TEEN

CHILD

INFANT

ZkDULT

TEEN

HILD

INFANT

CDULT

PE EN

ZXILD

INFANT

O.DULT

TEEN

ZHILD

INFANT

,DULT

'EEN

ZHILD

NFANT

DULT

EEN

HILD

ENFANT

0. OOE+OC

o 6. O OE + OC

_ .000E+0C

o .OOE+OC

o -. O OE +01C
_0. 0OE+OC

_O . OOE+O0

o -. O OE + 0

o. OE+00

o 0.00E+00

0. 0E+00

_0.OOE+00

_ 0.00E+00

0 .00E+00

O0.00E+00

o0.00E+00

0.00OE+00

o0.00E+400

o. OO0E+00

I 1.42E+08

2.59E+08

4 .81E+08

1.22E+09

6.78E+08

6. 63E+07
1.22E+08

2.65E+08

6. 03E+08

3.16E+08

I O.E+00

F .O 005 + 00o . OOE+00
o0. 00E+00
0 0 OE+00

o . OOE+00

o . 00E+00
o.OOE+00
0 . 00E+00

0 . OOE+00

_ _ I

L O.OOE+00

0.00E+00

O ~.OOE+OO|
O . OOE+OO|

O . OOE+OO|
1.24E+O0

2.29E+09

}5.81E+09

1.65E+08

1 .37E+08

1 .95E+08

0. 00E+00

1. 32E+08

1. 93E+08

3 .4OE+08

0. OOE+00

1. 12E+09
1. 83E+09

3.3lE+09

7.03E+09

1.35E+05

1.9OE±05~

1. 98E+05
1. 90E+05

5.80E+08

1.41E+09

92.87E+09

7. 67E+07

6 .45E+07
1. 20E+08

o . 00E+00

6.17E+07

9. 07E+07
2. 09E+08

0 . 00E+00

5. 20E+08
8. 57E+08

2.03E+09

3 3.48E+09

5. 90E+04

8 .40E+04

1. 14E+05

8. 82E+04

0.00OE+00

0 . OOE+00

0. 00E+00

-T0 0OE+ 00O

0. 0E+00

0 . 00E+00

0.00E+±00
0. O00E+O~O

0. OOE+00

0. 00E+00

0. 00E+00

0.00E+00

O . OE+O0

0. 00E+00

0. 00E+00

0. 00E+00O . OOEO00
0. 00E+00

0. OOE+00

0 . 00E+00

0 . 00E+00

0. 00E+00

-F. 0~OE 0 .

0. 00E+00

0. 00E±00

0. 00E+00

0.OOE+00
0. OOE+0006.00E+00O

O . OOE+00

0 . OOE+OO|

0. OOE+O0

0. OOE+0O

2. 80E+07

3 .384E+07

3 .309E+07

3 . 12E+07

1.34E+08

1. 83E+08

1. 47E+08

1.49E+08

3.25E+07

2 .03E+07

1 1.25E+07
0. OOE+00

2 . 61E+07

2 . 86E+07

2. 19E+07

0. 000E+0

|2.20E+08

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/AN/A

. _ _ I

0.00E+00 0.00E+00
0.00E+00 0.OOE+00

0.00E+00 0.00E+00

0.00E+00 0.00E+00

0.00E+00 0.00E+00

0.00E+00 0.OOE+00

0.00E+00 0.OOE+00

0 .OOE+00

0. OOE+00
0T. OOE+OO

-T. 00I±0
0 . OE+O0

0. OOE+00|

N/A2.70E+08

2. 13E+08
1.80E+08

1. 66E+04

1. 77E+04

7. 99E+03

3 . 04E+03

N/A

N/A
N/A

N/A

N/A

N/A

N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/yCi/m3
Deposition pathways: units are mrem-m2/yr/yCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHAATION
T.B./ORG. SKIN INGESTION|
8.89E+06 1.02E+07 1.22E+-09 5.81E+09 l.95E+08 3.40E+08 7.03E±09 1.985±05

. l
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Sr-89

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN
GROUP

GROUND ADULT 2.14E+04 2.14E+04 2.14E+04 2.14E+424E +04 2.14E+04 2.14E+04 2.49E+04
TEEN 2.14E+04 2.14E+04 .14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.49E+04
CHILD 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.49E+04
INFANT 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.14E+04 2.49E+04

GOAT ADULT 1.54E+09 0.OOE+00 4.43E+07 0.OEE+00 0.OE-E+00 0.0OE+00 2.47E+08 N/A
MILK TEEN 2.84E+09 0.00E+00 8.14E+07 0.00E+00 0.OOE+00 o.00E+0O 3.39E+08 N/A

CHILD 7.04E+09 0.00E+00 2.01E+08 0.OOE+00 0.OOE+00 O.OOE+00 2.72E+08 N/A
INFANT 6.37E+09 O.OOE+00 3.84E+08 O.OOE+00 0.O0E+00 0.OOE+00 2.75E+08 N/A

COW ADULT 4.76E+08 O.OOE+00 1.37E+07 0.O0E+00 0.00E+00 0.O0E+00 7.64E+07 N/A
MILK TEEN 8.78E+08 O.OOE+00 2.5lE+07 0.O0E+00 0.00E+00 0.OOE+00 1.05E+08 N/A

CHILD 2.17E+09 .00E+00C 6.20E+07 0.OOE+00 0.00E+00 0.00E+00 8.41E+07 N/A
INFANT 4.13E+09 O.OOE+00 1.18E+08 0.0OE+00 0.00E+00 0.00E+O0 8.49E+07 N/A

MEAT ADULT 1.20E+08 O.OOE+00 3.44E+06 0.OOE+00 0.OOE+00 0.00E+OO 1.92E+07 N/A
TEEN 1.01E+08 O.OE+00 2.90E+06 0.00E+00 0.00E+00 0.00E+O0 1.21E+07 N/A
CHILD 1.92E+08 0.00E+00 5.48E+06 0.OOE+00 0.0OE+00 0.00E+00 7.42E+06 N/A
INFANT 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 8.19E+09 0.00E+00 2.35E+08 0.OOE+00 0.OOE+00 0.OOE+00 1.31E+09 N/A
TEEN 1.35E10 0.OOE+0± 3.86E+08 0.OOE+00 0.00E+00 0.00E+00 1.60E+09 N/A

CHILD 3.29E+10 0D.OOE+00 9.39E+08 O.OOE+00 0.OOE+00 O.COE+00 1.27E+09 N/A
INFANT 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0C.OOE+00 0C.00E+00 O.OOE+00 N/A

TOTAL ADULT 1.03E+10 0.O0E+00 2.96E+08 0.OOE+00 0.00E+00 0.00E+00 1.66E+09 N/A
INGESTION TEEN 1.73E+1O .0 OE+0O 4.95E+08 O.OOE+O0 O.OOE+O0 0.OOE+00 2.OE+09 N/A

CHILD 4.23E+10 0.OOE+00 1.21E+09 0.OOE+0 0.OOE+00- 0.00E+OO l.64E+09 N/A
INFANT 1.05E+10 O.OOE+00 5.02E+08 0.OOE+00 O.OOE+00 O.OOE+00 3.60E+08 N/A

INHALATION ADULT 3.04E+05 0.O0E+00 8.72E+03 0.OOE+00 0.0OE+00 1.40E+O6 3.SOE+OS N/A
TEEN 4.34E+05 0.00E+00 1.25E+04 O.OOE+00 0.00E+00 2.42E+06 3.71E+05 N/A
CHILD 5.99E+05 0.00E+OO 1.72E+04 0.OOE+00 O.OOE+00 2.16E+06 1.67E+05 N/A
INFANT 3.98E+05 0.00E+00 1.14E+04 0.OOE+00 0.00E+00 2.03E+06 6.40E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/pCi/m3
Deposition pathways: units are mrem-m2/yr/pCi/sec

Page 14 of 43
Approval MWS
Date see page I



Attachment D
ODCM-QA-004

Revision 0
Page 31 of 59

ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Sr-90

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00 O.OOE+00 0.OOE+0O O.OOE+00 O.OOE+00

TEEN 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.O0E+00 0.00E+00 O.OOE+00

CHILD 0.OOE+00 O.OOE+00 0.O0E+00 0.O0E+00 0.OOE+00 0.00E+00 0.00E+00 O.OOE+00

INFANT 0.00E+00 O.OOE+00 0.O0E+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

GOAT ADULT 6.30E+lO .OOE+00 1.55E+10 0.OOE+00 0.00E+00 0.OOE+00 1.82E+09 N/A

MILK TEEN 8.91E+10 0.OOE+00 2.20E+10 0.OOE+00 0.00E+00 0.OOE+00 2.50E+09 N/A

CHILD 1.51E+ll 0.OOE+00 3.82E+10 0.OOE+00 0.OOE+00 0.00E+00 2.03E+09 N/A

INFANT 7.80E+10 0.O0E+00 4.17E+10 0.OOE+00 0.OOE+00 0.00E+00 2.05E+09 N/A

COW ADULT 2.40E+10 0.OOEE+00 5.88E+09 0.00E+00 0.OOE+00 0.OOEE+00 6.93E+08 N/A

MILK TEEN 3.39E+10 0.OOE+00 8.37E+09 0.OOE+00 0.OOE+00 0 .OOEE+00 9.51E+08 N/A

CHILD 5.72E+l0 0.ooE+oo 1.45E+10 0.OOE+00 0.O0E+00 O.OOE+00 7.71E+08 N/A

INFANT 6.23E+10 O.OE+00 1.59E+10 0.OOE+00 0.OOE+00 0.00E+00 7.78E+08 N/A

MEAT ADULT 7.00E+09 O.OOE+00 1.72E+09 0.0OE+00 O.0OE+00 O.OOE+00 2.02E+08 N/A

TEEN 4.53E+09 0.OOE+00 1.12E+09 0.OOE+00 0.OOE+00 0.00KE+00 1.27E+08 N/A

CHILD 5.85E+09 0.00E+00 1.48E+09 0.00E+00 0.OOEE+00 0.OOEE+00 7.88E+07 N/A

INFANT 0.00E+00 0.OOE+00 0.OOE+00 0.00E+E+00 0 +0 0.00E+0 0.00K-00 O.OOE+00 N/A

VEGETABLE ADULT 5.48E+11 O.OE+00 1.34E+11 0.00E+00 0.OOE+00 0.00E+00 1.58E+10 N/A

TEEN 7.10E+11 0.00E+00 1.75E+11 O.OOE+00 0.0OE+00 0.00E+00 l.99E+10 N/A

CHILD l.19E+12 0.00E+00 3.02E+11 0.00E+00 0.OOE+00 O.OOE+00 1.61E+10 N/A

INFANT 0.OOE+00 C.00E+00 0.O0E+00 O.OOE+00 0.OOEE+00 0.00E+00 O.00E+00 N/A

TOTAL ADULT 6.42E+11 0.OOE+00 1.58E+11 0.O0E+00 0.OOE+00 0.OOEE+00 1.B5E+10 N/A

INGESTION TEEN 8.37E+11 0.00E+00 2.07E+11 0.00E+00 0.O0E+00 0.00E+00 2.35E+10 N/A

CHILD 1.41E+12 0.OOE+00 3.56E+11 0.OOE+00 0.OOE+00 0.00E+00 1.89E+10 N/A

INFANT 1.40E+11 0.OOE+00 5.76E+10 0.OOE+00 0.OOE+00 0.O0E+00 2.82E+09 N/A

INHALATION ADULT 9.92E+07 O.OOE+00 6.10E+06 0.00E+00 0.00E+00 9.60E+06 7.22E+05 N/A

TEEN 1.08E+08 0.00KiE+00 6.68E+06 0.00KCE+00 0.00E+00 1.GSE+07 7.65E+05 N/A

CHILD 1.01E+08 0.0OOE+00 6.44E+C6 0.00E+00 0.00E+00 1.48E+07 3.43E+05 N/A

INFANT 4.09E+07 0.0OE+00 2.59E+-06 0.0OE+00 0.OOE+00 1.12E+07 1.31E+05 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/IICi/m3
Deposition pathways: units are mrem-m2/yr/[tCi/sec
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Y-90

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 O.OOE+00

TEEN 0.OOE+00 0.OOE+00 0.00E+o0 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

CHILD 0.OOE+00 0.OOE+00 0.0OE+00 0.00E+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

INFANT 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00 0.00E+00 O.OOE+00

GOAT ADULT 3.83E+00 O.OOE+00 1.03E-01 O.OOE+00 O.OOE+00 O.OOE+00 4.06E+04 N/A

MILK TEEN 7.03E+00 0.OOE+00 1.89E-01 0.OOE+00 O.OOE+00 0.OOE+00 5.80E+04 N/A

CHILD 1.74E+Ol 0.00E+00 4.6GE-01 O.OOE+00 0.OOE+00 O.OOE+00 4.95E+04 N/A

INFANT 3.07E+02 0.OOE+00 9.86E-01 O.OOE+00 0.OOE+00 0.OOE+00 5.08E+04 N/A

COW ADULT 1.79E+Ol 0.O0E+00 4.79E-01 0.OOE+00 0.OOE+00 0.OOE+00 1.89E+05 N/A

MILK TEEN 3.28E+01 0.OOE+00 6.84E-01 0.OOE+00 0.00E+00 0.OOE+00 2.71E+05 N/A

CHILD 8.12E+01 0.OOE+00 2.17E+00 0.OOE+00 0.00E+00 0.OOEE+00 2.31E+05 N/A

INFANT 1.72E+02 0.OOEE+00 4.60E+00 0.OOE+00 O.O0E+00 0.0OE+00 2.37E+05 N/A

MEAT ADULT 3.55E+01 0.OOE+00 9.52E-01 O.OOE+00 0.OOE+00 0.OOE+00 3.76E+05 N/A

TEEN 2.99E+01 0.OOE+00 8.04E-01 O.OE+00 0.OOE+00 0.OOE+00 2.46E+05 N/A

CHILD 5.65E+01 0 .OOEE+00 1.51E+00 0.00E+00 0.OOE+00 0.OOE+00 1.61E+05 N/A

INFANT 0.OOE+00 0.O0E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 4.39E+03 0.O0E+00 1.18E+02 0. 00E+00 O.OOE+00 O.OOE+00 4.65E+07 N/A

TEEN 4.10E+03 0.OOE+00 1.10E+02 0.0OE+00 0.OOE+00 0.OOE+00 3.38E+07 N/A

CHILD 7.61E+03 0.OOE+00 2.04E+02 O.OOE+00 O.OOE+00 O.OOE+00 2.17E+07 N/A

INFANT 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 N/A

TOTAL ADULT 4.44E+03 O.OOE+00 .ll9E+02 0.00E+00 0.00E+00 0.00E+00 4.71E+07 N/A

INGESTION TEEN 4.17E+03 O.OOE+00 1.12E+02 0.00E+O0 0.00E+00 O.OOE+00 3.44E+07 N/A

CHILD 7.77E+03 O.OOE+00 2.08E+02 0.00E+00 O.OOE+00 O.OOE+00 2.21E+07 N/A

INFANT 4.78E+02 O.OOE+00 5.59E+OC 0.OOE+00 0.OOE+00 0.OOE+00 2.88E+OS N/A

INHALATION ADULT 2.09E+03 0.OOE+00 5.61E+01 0.00E+00 O.OOE+00 1.70E+OS 5.06E+05 N/A

TEEN 2.98E+03 0.O0E+00 8.00E+01 0. 00E+00 0. OOE+00 2.93E+05 5.59E+OS N/A

CHILD 4.11E+03 0.OOE+00 1.11E+02 O.OOE+00 0.OOE+00 2.62E+05 2.68E+05 N/A

INFANT 3.29E+03 O.OOE+00 8.82E+01 O.OOE+00 0.OOE+00 2.69E+05 1.04E+OS N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/PCi/m3

Deposition pathways: units are mrem-m2/yr/ACi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

O.OOE+00 O.OOE+00 5.80E+04 2.71E+05 3.76E+05 4.65E+07 4.71E+07 5.59E+05
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Sr-91

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.00E+00 O.OOE+00 0.0OE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

TEEN 0.00E+00 0.00E+00 0.0OE+00 0.00E+00 O.OOE+00 0.OOE+00 0.00E+00 0.OOE+00

CHILD 0.OOE+00 0.O0E+00 0.OOE+00 0.00E+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00

INFANT 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.ODE+00 0.OOE+00

GOAT ADULT 2.73E+04 O.OE+00 1.10E+03 0.OOE+00 0.O0E+00 O.OOE+00 1.30E+05 N/A

MILK TEEN 5.02E+04 0.oEE+00 2.OOE+03 0.OOE+00 0.OOE+00 0.OOE+O 2.28E+05 N/A

CHILD 1.23E+05 O.OOE+00 4.65E+03 0.00E+00 0.OOE+00 0.OOE+00 2.72E+05 N/A

INFANT 1.22E+05 O.OOE+00 9.29E+03 0.O0E+00 O.OOE+00 0.OOE+00 3.04E+05 N/A

COW ADULT 7.29E+03 O.OE+00 2.94E+02 0.OOE+00 0.OOE+00 O.OOE+00 3.47E+04 N/A

MILK TEEN 1.34E+04 O.OOE+00 5.32E+02 0.OE+00 0.00E+00 O.OOE+00 6.07E+04 N/A

CHILD 3.28E+04 0.O0E+00 1.24E+03 0.O0E+00 0.O0E+00 0.00E+00 7.25E+04 N/A

INFANT 6.84E+04 O.OOE+00 2.48E+03 0.OOE+00 0.O0E+00 O.OOE+00 8.10E+04 N/A

MEAT ADULT 5.01E-11 O.OOE+00 2.02E-12 O.OOE+00 0.OOE+00 O.OOE+00 2.38E-10 N/A

TEEN 4.21E-11 O.OOE+00 1.68E-12 0.00E+00 0.O0E+00 0.OOE+00 1.91E-10 N/A

CHILD 7.90E-11 O.OE+00 2.98E-12 0.00E+00 O.00E+00 0.OOE+00 1.74E-10 N/A

INFANT 0.00E+00 0.00E+00 E O.OOE+00 0.0E+00 0.00E+00 O.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 1.01E+05 O.OOE+00 4.06E+03 0.00E+00 O.OOE+00 0.OOE+00 4.79E+05 N/A

TEEN 9.39E+04 0.OE+00 3.74E+03 0.OOE+00 0.00E+00 0.OOE+00 4.26E+05 N/A

CHILD 1.73E+05 O.OOE+00 6.53E+03 0.00E+00 0.00E+00 0.00E+00 3.82E+05 N/A

INFANT 0.00E+0 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 N/A

TOTAL ADULT 1.35E+05 0.OOE+00 5.46E+03 0.OOE+00 0.OOE+00 0.00E+00 6.44E+05 N/A

INGESTION TEEN 1.58E+05 0.OOE+00 6.27E+03 0.OOE+00 0.OOE+00 0.00E+00 7.14E+05 N/A

CHILD 3.29E+05 0.00E+00 1.24E+04 0.OOE+00 0.OOE+00 0.OOE+00 7.26E+05 N/A

INFANT 1.91E+05 0.00E+00 1.18E+04 0.OOE+00 0.OOE+00 0.00E+00 3.85E+05 N/A

INHALATION ADULT 6.19E+01 0.00E+00 2.50E+00 0.OOE+00 0.00E+00 3.65E+04 1.91E+05 N/A

TEEN 8.80E+01 0.00E+00 3.51E+00 0.OOE+00 0.OOE+00 6.07E+04 2.59E+05 N/A

CHILD 1.21E+02 0.OOE+00 4.59E+00 0.OOE+00 0.00E+00 5.33E+04 1.74E+05 N/A

INFANT 9.56E+01 0.00E+00 3.46E+00 0.00E+00 0.OOE+00 5.26E+04 7.34E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/ACi/m3

Deposition pathways: units are mrem-m2/yr/ACi/sec

Approval MWS
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Y-91

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUPI

GROUND ADULT 1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.20E+06

TEEN 1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.20E+06

CHILD 1.06E+06 1.06E+06 1.06E+06 1.06E+O0 1.06E+06 1.06E+06 1.06E+06 1.20E+06

INFANT 1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.06E+06 1.06E+OG 1.06E+06 1.20E+06

GOAT ADULT 5.32E+02 0.00E+00 1.42E+01 0.0OE+00 0.OOE+00 0.OOE+00 2.93E+05 N/A

MILK TEEN 9.79E+02 0.OOE+00 2.62E+01 0.00E+00 0.00E+00 0.OOE+00 4.01E+05 N/A

CHILD 2.42E+03 0.OOE+00 6.47E+01 0.00E+00 0.00E+00 0.0OE+00 3.22E+05 N/A

INFANT 3.78E+04 0.00E+00 1.21E+02 0.00E+00 0.00E+00 0.OOE+00 3.25E+05 N/A

COW ADULT 2.94E+03 0.OOE+00 7.85E+01 0.00E+00 0.00E+00 0.OOE+00 1.62E+06 N/A

MILK TEEN 5.40E+03 0.OOE+00 1.45E+02 0.00E+00 0.OOE+00 0.00E+00 2.22E+06 N/A

CHILD 1.34E+04 0.00E+00 3.57E+02 0.00E+00 0.00E+00 0.00E+00 1.78E+06 N/A

INFANT 2.51E+04 0.00E+00 6.68E+02 0.00E+00 0.OOE+00 0.OOE+00 1.80E+06 N/A

MEAT ADULT 4.65E+05 0.OOE+00 1.24E+04 0.00E+00 0.OOE+00 0.00E+00 2.56E+08 N/A

TEEN 3.91E+05 0.00E+00 1.05E+04 0.OOE+00 0.00E+00 0.00E+00 1.60E+08 N/A

CHILD 7.39E+05 0.00E+00 1.98E+04 0.00E+00 0.00E+00 0.OOE+00 9.85E+07 N/A

INFANT 0.OOE+00 0.OOE+00 0.00E+00 0. 00+00 0. 000 .00 0 0.E+0 0.OOE+00 N/A

VEGETABLE ADULT 4.27E+06 0.OOE+00 1.14E+05 0.00E+00 0.00E+00 0.00E+00 2.35E+09 N/A

TEEN 7.05E+06 0.00E+00 1.89E+05 0.OOE+00 0.OOE+00 0.OOE+00 2.89E+09 N/A

CHILD 1.72E+07 O.OOE+00 4.60E+05 0.00E+00 0.00E+00 0.00E+00 2.29E+09 N/A

INFANT 0.OOE+00 0.OOE+00 O.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 N/A

TOTAL ADULT 4.74E+06 0.OOE+00 1.27E+05 0.00E+00 0.OOE+00 0.00E+00 2.61E+09 N/A

INGESTION TEEN 7.45E+06 0.00E+00 2.OOE+05 0.00E+00 0.OOE+00 0.OOE+00 3.05E+09 N/A

CHILD 1.79E+07 0.OOE+00 4.80E+05 0.OOE+00 0.OOE+00 0.OOE+00 2.39E+09 N/A

INFANT 6.29E+04 0.00E+00 7.88E+02 0.OOE+00 0.OOE+00 0.00E+00 2.12E+06 N/A

INHALATION ADULT 4.62E+05 0.00E+00 1.24E+04 0.00E+00 0.00E+00 1.70E+06 3.85E+05 N/A

TEEN 6.61E+05 0.00E+00 1.77E+04 0.00E+00 0.OOE+00 2.94E+06 4 .09E+05 N/A

CHILD 9.14E+05 0.00E+00 2.44E+04 0.OOE+00 0.00E+00 2.63E+06 1.84E+05 N/A

INFANT 5.88E+05 0.OOE+00 1.57E+04 0.OOEE+00 0.00E+00 2.45E+06 7.03E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/gCi/m3

Deposition pathways: units are mrem-m2/yr/pCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

1.06E+06 1.20E+06 4.01E+05 2.22E+06 2.56E+08 2.89E+09 3.050E+9 2.94E+06

Approval MteS
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Nb-95

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 1.35E+03 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.59E+08

TEEN 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 .5S9E+08

CHILD 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.59E+08

INFANT 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.35E+08 1.59E+08

GOAT ADULT 4.78E+03 2.66E+03 1.43E+03 0.OOE+00 2.63E+03 0.0OE+00 1.61E+07 N/A

MILK TEEN 8.15E+03 4.52E+03 2.49E+03 0.0OE+00 4.38E+03 O.OOE+00 1.93E+07 N/A

CHILD 1.84E+04 7.17E+03 5.12E+03 0.OOEE+00 6.73E+03 0.OOE+00 1.33E+07 N/A

INFANT 2.86E+5O 1.42E+04 8.18E+03 0.00E+00 1.01E+04 O.OOE+00 1.19E+07 N/A

COW ADULT 2.44E+04 1.36E+04 7.31E+03 0.OOE+00 1.34E+04 O.OOE+00 8.25E+07 N/A

MILK TEEN 4.17E+04 2.31E+04 1.27E+04 0.O00E+00 2.24E+04 0.00E+00 9.89E+07 N/A

CHILD 9.41E+04 3.67E+04 2.62E+04 0.00E+00 3.44E+04 0.OOE+00 6.78E+07 N/A

INFANT 1.76E+05 7.24E+04 4.18E+04 0.OOE+00 5.19E+04 0.OOE+O0 6.11E+07 N/A

MEAT ADULT 8.48E+05 4.72E+05 2.54E+05 0.00E+00 4.66E+05 0.00E+00 2.86E+09 N/A

TEEN 6.62E+05 3.67E+05 2.02E+05 0.OOE+00 3.56E+05 O.OOE+00 1.57E+09 N/A

CHILD 1.14E+06 4.45E+05 3.18E+05 0.OOE+00 4.18E+05 0.OOE+00 8.23E+08 N/A

INFANT 0.OOE+O0 O.OOE+00 0.0OE+00 0.OOE+00 0.OOE+O0 0.00E+OO 0.OOEE+00 N/A

VEGETABLE ADULT 1.10E+05 6.IlE+04 3.28E+04 0.OOE+00 6.04E+04 0.OOE+00 3.71E+08 N/A

TEEN 1.64E+05 9.10E+04 5.01E+04 0.OOE+00 8.82E+04 O.OOE+00 3.89E+08 N/A

CHILD 3.63E+05 1.41E+05 1.01E+05 0.00E+00 1.33E+05 O.OOE+00 2.61E+08 N/A

INFANT 0.0OE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 N/A

TOTAL ADULT 9.87E+05 5.49E+05 2.95E+05 0.OOE+00 5.43E+05 0.OOE+00 3.33E+09 N/A

INGESTION TEEN 8.76E+05 4.86E+05 2.68E+05 O.OOE+00 4.71E+05 O.OOE+O0 2.08E+09 N/A

CHILD 1.62E+06 6.30E+05 4.50E+05 0.OOE+00 5.92E+05 O.OOE+00 1.17E+09 N/A

INFANT 4.62E+05 8.65E+04 5.00E+04 0.OOE+00 6.20E+04 O.OOE+00 7.30E+07 N/A

INHAZLATION ADULT 1.41E+04 7.82E+03 4.21E+03 0.00E+00 7.74E+03 5.05E+05 1.04E+05 N/A

TEEN 1.86E+04 1.03E+04 5.66E+03 0.00E+00 1.00E+04 7.51E+05 9.68E+04 N/A

CHILD 2.35E+041 9.18E+03 6.55E+03 0.005-E+00 8.62E+03 6.14E+05 3.70E+04 N/A

INFANT 1.57E+04 6.435+03 3.78E+03 0.O0E+00 4.72E+03 4.79E+05 1.27E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/gCi/m3
Deposition pathways: units are mrem-m2/yr/4Ci/sec

Approval MWS
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Zr-95

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 2.42E+0O 2.42E+08 2.42E+08 2.42E+08 2.42E+OB 2.42E+08 2.42E+OBO 2.81E+O8

TEEN 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.81E+08

CHILD 2.42E+OB 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.81E+08

INFANT 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+08 2.42E+OB 2.81E+08

GOAT ADULT 5.92E+O1 l.90E+01 1.28E+O1 O.OOE+OO 2.9BE+Ol O.OOE+OO 6.01E+04 N/A

MILK TEEN 1.03E+02 3.26E+01 2.25E+O1 O.OOE+OO 4.80E+O1 O.OOE+OO 7.53E+04 N/A

CHILD 2.40E+02 5.28E+01 4.70E+O1 O.OOE+OO 7.56E+O1 O.OOE+OO 5.51E+04 N/A

INFANT 3.56E+03 1.04E+02 7.38E+O1 O. OOE+OO 1.12E+02 O.OOE+OO 5.18E+04 N/A

COW ADULT 3.31E+02 1.06E+02 7.18E+O1 O.OOE+OO 1.67E+02 O.OOE+OO 3.36E+05 N/A

MILK TEEN 5.79E+02 1.83E+02 1.26E+02 O.OOE+OO 2.68E+02 O.OOE+OO 4.21E+05 N/A

CHILD 1.34E+03 2.95E+02 2.63E+02 O.OOE+OO 4.23E+02 O.OOE+OO 3.08E+05 N/A

INFANT 2.39E+03 5.82E+02 4.12E+02 O.OOE+OO 6.27E+02 O.OOE+OO 2.90E+05 N/A

MEAT ADULT 7.83E+05 2.51E+05 1.70E+05 O.OOOE+OO 3.94E+05 O.OOE+OO 7.96E+08 N/A

TEEN 6.27E+05 1.98E+05 1.36E+05 O.OOE+OO 2.91E+05 O.OOE+OO 4.57E+08 N/A

CHILD l.llE+06 2.45E+05 2.18E+05 0.0OOE+O 3.50E+05 O.OOE+OO 2.55E+08 N/A

INFANT O.OOE+OO 0.0OOE+O O.OOE+00 O.OOE+00 0.OOE+OO O.OOE+OO O.OOE+00 N/A

VEGETABLE ADULT 9.90E+05 3.17E+05 2.1SE+05 O.00E+OO 4.98E+05 O.OOE+00 l.OlE+O9 N/A

TEEN 1.56E+06 4.91E+05 3.38E+05 0.OOE+O0 7.22E+05 0.OOE+00 1.13E+O9 N/A

CHILD 3.57E+06 7.85E+05 6.99E+05 0.00KE+OO 1.12E+06 O.OOEE+OO 8.19E+08 N/A

INFANT O.OOE+OO 0.KOOE+bOO O.OOK+OO 0.0KE+OO 0.OOE+OO O.OOE+OO O.OOE+O0 N/A

TOTAL ADULT 1.77E+06 5.69E+05 3.85E+05 O.OOE+OO 8.92E+05 O.OOE+OO 1.80E+09 N/A

INGESTION TEEN 2.18E+06 6.89E+05 4.74E+OS O.OOE+0 O l.OlE+06 0.OOE+OO 1.59E+09 N/A

CHILD 4.69E+06 1.03E+06 9.17E+O5 0.00KE+O O 1.47E+06 O.OOE+OO 1.07E+09 N/A

INFANT 5.94E+03 6.86E+02 4.86E+02 O.OOE+OO 7.39E+02 O.OOE+OO 3.41E+05 N/A

INHALATION ADULT 1.07E+05 3.44E+04 2.33E+04 0.OOE+OO 5.42E+04 1.77E+06 1.50E+05 N/A

TEEN 1.46E+05 4.58E+04 3.15E+04 O.OOE+O0 6.74E+04 2.69E+06 1.49E+05 N/A

CHILD 1.90E+05 4.18E+04 3.70E+04 0.OOE+O0 5.96E+04 2.23E+06 6.11E+04 N/A

INFANT 1.15E+05 2.79E+041 2.03E+04 0.OOE+OO 3.11E+04 1.75E+06 2.17E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/ytCi/m3

Deposition pathways: units are mrem-m2/yr/yiCi/sec

Approval MWS
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Mo-99

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT o.00E+ob 0.00E+00 0.OOE+00 0.OOE+OC 0.00E+00 O.OOE+00 O.OOE+00 0.OOE+00

TEEN 0.00EE+OO .OOE±OO .OOE+00 0 .OOEE+OC 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

CHILD 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+OC 0.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00

INFANT 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+OC 0.OOE+00 O.OOE+00 0.0OE+00 0.OOE+00

GOAT ADULT o.0OE+00 1.34E+06 2.55E+05 0.OOE+OC 3.03E+06 0.OOE+OC 3.10E+06 N/A

MILK TEEN 0.OOE+00 2.42E+06 4.61E+05 0.OOE+00 5.53E+06 0.0OE+00 4.33E+Q6 N/A

CHILD 0.OOE+00 4.39E+06 1.09E+06 O.OOE+00 9.38E+06 0.0OE+00 3.63E+0G N/A

INFANT o.0OE+o0 1.12E+07 2.19E+06 0.0OE+00 1.68E+07 0.OOE+00 3.70E+06 N/A

COW ADULT O.OOE+00 6.24E+06 1.19E+06 0.O0E+O0 1.41E+07 O.OOE+00 1.45E+07 N/A

MILK TEEN 0.OOE+00 1.13E+07 2.15E+06 0.0OOE+00 2.58E+07 0.OOE+00 2.02E+07 N/A

CHILD 0.OOE+00 2.05E+07 5.07E+06 0.O0E+00 4.38E+07 0.OOE+00 1.70E+07 N/A

INFANT 0.OOE+00 5.24E+07 1.02E+07 0.00E+00 7.83E+07 0.O0E+00 1.73E+07 N/A

MEAT ADULT 0.OOE+00 3.30E+04 6.27E+03 O.OOE+00 7.46E+04 0.OOE+00 7.64E+04 N/A

TEEN 0.OOE+00 2.73E+04 5.20E+03 0.00E+00 6.24E+04 0.00E+00 4.88E+04 N/A

CHILD O.OOE+o0 3.79E+04 9.38E+03 0.OOE+00 8.lOE+04 0.00E+00 3.14E+04 N/A

INFANT 0.OOE+00 0.OOE+00 0.00E+00 0C.00E+00 0.0OE+00 0.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 0.00E+00 2.03E+06 3.86E+05 0.00E+0O 4.60E+06 O.OOE+00 4.71E+06 N/A

TEEN 0.OOE+00 1.86E+06 3.55E+05 0.OOEE+00 4.27E+0O6 O.OOE+00 3.34E+06 N/A

CHILD 0.00E+00 2.54E+06 6.30E+0s 0 .OOEE+0O 5.43E+06 0.00E+00 2.10E+06 N/A

INFANT 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 N/A

TOTAL ADULT 0.OOE+00 9.64E+06 1.83E+06 0.OOEE+00 2.18E+07 0.00E+00 2.24E+07 N/A

INGESTION TEEN 0.OOE+00 1.56E+07 2.97E+06 0.OO0E+00 3.56E+07 0.OOE+00 2.79E+07 N/A

CHILD 0.OOE+00 2.75E+07 6.80E+06 O.OOE-0O 5.87E+07 0.O0E+00 2.27E+07 N/A

INFANT 0.OOE+00 6.37E+Q7 1.24E+07 0.OOE+00 9.51E+07 0.00E+00 2.10E+07 N/A

INHALATION ADULT 0.O0E+00 1.21E+02 2.30E+01 O.OOE+00 2.91E+02 9.12E+04 2.48E+05 N/A

TEEN 0.OOE+00 1.G9E+02 3.22E+01 O.OOE+00 4.11E+02 1.54E+05 2.69E+05 N/A

CHILD O.OOE+00 I .72E+02 4.26E+01 O.OOE+00 3.92E+02 1.35E+05 1.27E+05 N/A

INFANT 0.00E+00 1.65E+02 3.23E+O1 O.OOE+00 2.65E+02 1.35E+05 4.87E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/bcCi/m3

Deposition pathways: units are mrem-m2/yr/pCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

O.0OE+00 | .OOE+00 1.68E+07 7.83E+07 8.10E+04 5.43E+06 9.51E+07 2.69E+05

Approval MWS |
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Tc-99m

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.OOE+00 0 .OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.0OE+00 O.OOE+00 0.OOE+00

TEEN 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOEsO0 0.00E+00 O.OOE+00 O.OOE+00

CHILD 0.OOE+00 0.O0E+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00

INFANT 0.OOE+00 O.OOE+00 0.0OE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

GOAT ADULT 1.79E-01 5.07E-01 6.46E+00 0.OOE+00 7.70E+00 2.48E-01 3.OOE+02 N/A

MILK TEEN 3.11E-01 8.68E-01 1.12E+01 0.OOE+00 1.29E+01 4.82E-01 S.70E+02 N/A

CHILD 7.13E-01 1.40E+00 2.32E+01 0.OOE+00 2.03E+01 7.10E-01 7.96E+02 N/A

INFANT 1.24E+O1 3.06E+00 3.94E+01 0.OOE+00 3.29E+01 1.60E+00 8.89E+02 N/A

COW ADULT 8.37E-01 2.36E+00 3.OlE+01 0.OOE+00 3.59E+01 1.16E+00 1.40E+03 N/A

MILK TEEN 1.45E+00 4.05E+00 5.25E+01 0.OOE+00 6.03E+01 2.25E+00 2.66E+03 N/A

CHILD 3.33E+00 6.53E+00 1.08E+02 0.OOE+00 9.49E+01 3.31E+OO 3.71E+03 N/A

INFANT 6.92E+00 1.43E+01 l.84E+02 0.OOE+00 1.54E+02 7.47E+00 4.15E+03 N/A

MEAT ADULT 1.47E-21 4.14E-21 5.28E-20 0.OOE+00 6.29E-20 2.03E-21 2.45E-18 N/A

TEEN 1.16E-21 3.25E-21 4.21E-20 0.OOE+00 4.84E-20 1.80E-21 2.13E-18 N/A

CHILD 2.04E-21 4.01E-21 6.64E-20 O.OOE+00 5.82E-20 2.03E-21 2.28E-18 N/A

INFANT 0.OOE+00 0.OOE+00 0.O0E+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 1.02E+00 2.89E+00 3.68E+01 0.OOE+00 4.39E+01 1.42E+00 1.71E+03 N/A

TEEN 9.03E-01 2.52E+00 3.26E+01 0.OOE+O0 3.75E+01 1.40E+00 1.65E+03 N/A

CHILD 1.55E+00 3.05E+00 5.05E+01 0.0OE+00 4.43E+01 1.55E+00 1.73E+03 N/A

INFANT 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.O0E+00 0.OOE+00 0.OOE+00 N/A

TOTAL ADULT 2.04E+00 5.76E+00 7.34E+01 0.OOE+00 8.75E+0-1 2.82E+00 3.41E+03 N/A

INGESTION TEEN 2.67E+00 7.43E+00 9.63E+01 0.OOE+00 l.11E+02 4.13E+00 4.88E+03 N/A

CHILD 5.60E+00 1.10E+01 1.82E+02 O.OOE+00 1.59E+02 5.57E+00 6 .25E+03 N/A

INFANT 1.93E+01 1.73E+01 2.23E+02 O.0OE+00 1.87E+02 9.07E+00 5.04E+03 N/A

INHALATION ADULT 1.03E-03 2.91E-03 3.70E-02 O.OOE+00 4.42E-02 7:64E+02 4.16E+03 N/A

TEEN 1.38E-03 3.86E-03 4.99E-02 0.OOE+00 5.76E-02 1.15E+03 6.13E+03 N/A

CHILD 1.78E-03 3.48E-03 5.77E-02 0.OOE+00 5.07E-02 9.51E+02 4.81E+03 N/A

INFANT 1.40E-03 2.88E-03 3.72E-02 0.OOE+00 3.11E-02 8.11E+02 2.03E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/tCi/m3

Deposition pathways: units are mrem-m2/yr/4Ci/sec
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Ru-103

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 1. 07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.25E+08

TEEN 1.07E+08 1.07E+08 1.07E+08 1.07E+O8 1.07E+08 1.07E+08 1.07E+08 1.25E+08

CHILD 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+D8 1.2SE+08

INFANT 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.25E+08

GOAT ADULT 5.98E+01 0.OOEE+00 2.58E,01 0.OOE+0o 2.28E+02 0.00E+00 6.98E+03 N/A

MILK TEEN 1.06E+02 0.OOE+00 4.55E+01 0.OOE+00 3.75E+02 0.OOE+00 8.88E+03 N/A

CHILD 2.52E+02 0.OOE+00 9.67E+01 0.OOE+00 6.33E+02 O.OE+00 6.50E+03 N/A

INFANT 4.24E+03 0.OOE+00 1.70E+02 0.OOE+00 1.06E+03 0.OOE+00 6.19E+03 N/A

COW ADULT 3.11E+02 O.OOE+00 1.34E+02 O.00E+00 1.19E+03 O.OOE+00 3.63E+04 N/A

MILK TEEN 5.53E+02 0.OOE+00 2.37E+02 0.OOE+00 1.95E+03 O.OOE+00 4.62E+04 N/A

CHILD 1.31E+03 O.OOE+00 5.03E+02 0.OOE+00 3.29E+03 0.OOE+00 3.38E+04 N/A

INFANT 2.65E+03 O.OOE+0O 8.86E+02 0.00KCE+00 5.51E-l+03 0.OOE+00 3.22E+04 N/A

MEAT ADULT 3.97E+07 O.OOE+00 1.71E+07 0.00E+00 1.52E+08 0.OOE+00 4.64E+09 N/A

TEEN 3.24E+07 0.OOE+00 1.38E+07 0.OOE+00 1.14E+08 0.OOE+00 2.70E+09 N/A

CHILD 5.85E+07 0.00E+00 2.25E+07 0.OOEE+O0 1.47E+08 O.OOE+00 1.51E+09 N/A

INFANT 0.OOE+00 O.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 3.77E+06 0.OOE+00 1.62E+06 0.OOE+00 1.44E+07 0.OOE+00 4.40E+08 N/A

TEEN 5.91E+06 0.OOEE+00 2.53E+06 0.OOE+00 2.08E+07 0.OOE+00 4.94E+08 N/A

CHILD 1.37E+07 0.OOE+00 5.28E+06 0.OOE+00 3.46E+07 0.OOE+00 3.55E+08 N/A

INFANT 0.OOE+00 0.00KOE+00 0.OOE+00 O.OOE+00 0.00K-i-0 O.OOE+00 O.OOE+00 N/A

TOTAL ADULT 4.35E+07 0.OOE+00 1.87E+07 0.00E+00 1.66E+08 0.OOE+00 5.08E+09 N/A

INGESTION TEEN 3.83E+07 0.+0E+00 1.64E+07 0.OOE+00 1.35E+08 0.OOE+00 3.20E+09 N/A

CHILD 7.22E+07 O.00OE+00 2.78E+07 0.OOE+00 1.B2E+08 - O.OOE+00 1.87E+O9 N/A

INFANT 6.89E+03 O.OOE+00 1.06E+03 0.OOE+00 6.57E+03 o.0OE+00 3.84E+04 N/A

INHALATION ADULT 1.53E+03 0.OOE+00 6.58E+02 0.OOE+00 5.83E+03 5.05E+05 1.10E+OS N/A

TEEN 2.10E+03 0.00E+00 8.96E+O2 0.00E+00 7.43E+03 7.83E+OS 1.09E+05 N/A

CHILD 2.79E+03 0.OOE+00 1.07E+03 0.00E+00 7.03E+03 6.62E+05 4.48E+04 N/A

INFANT 2.02E+03 0.OOE+00 6.79E+02 0.00E+00 4.24E+03 5.52E+O5 1.61E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/pCi/m3

Deposition pathways: units are mrem-m2/yr/pCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN | INGESTION

1.07E+08 1.25E+08 8.88E+03 4.62E+04 4.64E+09 4.94E+08 5.08E+09 7.83E+05
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Ru-106

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 4.18E+08 4.18E+08 4.lBE+OB 4.18E+08 4.18E+08 4.18E+08 4.18E+08 5.01E+08

TEEN 4.18E+08 4.lBE+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 5.01E+08

CHILD 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 5.01E+08

INFANT 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 4.18E+08 5.01E+08

GOAT ADULT 1.50E+03 0.OOE+00 1.90E+02 0.O0E+00 2.90E+03 0.OOE+00 9.71E+04 N/A

MILK TEEN 2.76E+03 O.OOE+00 3.48E+02 O.OOE+00 5.32E+03 O.OOE+00 1.32E+05 N/A

CHILD 6.79E+03 0.00E+00 8.47E+02 O.OOE+00 9.17E+03 0.OOE+00 1.06E+05 N/A

INFANT 1.17E+05 0.OOE+00 1.75E+03 O.OOE+00 1.65E+04 0.OOE+00 1.06E+05 N/A

COW ADULT 9.65E+03 0.OOE+00 1.22E+03 0 .OOE+00 1.86E+04 O.OOE+00 6.24E+05 N/A

MILK TEEN 1.77E+04 0.00E+00 2.24E+03 0.OOE+00 3.42E+04 O.OOE+00 8.51E+05 N/A

CHILD 4.37E+04 0.00E+00 5.45E+03 0.OOE+00 5 .90E+04 O.OOE+00 6.80E+05 N/A

INFANT 9.OOEE+04 0.OOE+00 1.12E+04 O.OOE+00 1.06E+05 0.OOE+00 6.83E+05 N/A

MEAT ADULT i.48E+09 0.OOE+00 1.87E+08 O.00E+00 2.85E+09 O.OOE+00 9.S6E+10 N/A

TEEN 1.24E+09 O.OOE+00 1.57E+08 0.OOE+00 2.40E+09 0.OOE+00 5.97E+10 N/A

CHILD 2.34E+09 0.OOE+00 2.92E+08 0.OOE+00 3.16E+09 0.OOE+00 3.64E+10 N/A

INFANT O.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00 0.OOE+00 0.OOE+00 O.OOE+00 N/A

VEGETABLE ADULT 1.73E+08 0.OOEE+00 2.19E+07 0.OOE+00 3.34E+08 0.00E+00 1.12E+10 N/A

TEEN 2.91E+08 0.00E+00 3.67E+07 0.00E+00 5.61E+08 0.OOE+00 1.40E+10 N/A

CHILD 7.11E+08 0. 00E+00 8.88E+07 0.00E+00 9.61E+08 0.00E+00 l.llE+10 N/A

INFANT O.OOE+00 0.O0E+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 N/A

TOTAL ADULT 1.65E+09 0.OOEE+00 2.09E+08 0C.OOE+00 3.19E+09 O.OOE+00 1.07E+l1 N/A

INGESTION TEEN l.S3E+09 0.OOE+00 1.93E+08 0.OOEE+00 2.96E+09 0.OOE+00 7.36E+10 N/A

CHILD 3.05E+09 O.OOE+00 3.81E+08 0.OOE+O0 4.12E+09 O.O0E+00 4.75E+1O N/A

INFANT 2.07E+O 0 .00E+00 1.30E+04 O.OOE+00 1.23E+05 O.OOE+00 7.90E+05 N/A

INHALATION ADULT 6.91E+04 0.00E+00 8.72E+03 0.OOE+00 1.34E+05 9.36E+06 9.12E+05 N/A

TEEN 9.84E+04 0.00E+00 1.24E+04 0.OOE+00 1.90E+05 1.61E+07 9.60E+05 N/A

CHILD 1.36E+O5 0.00E+00 1.69E+04 0.O0E+00 1.84E+05 1.43E+07 4.29E+o5 N/A

INFANT 8.68E+04 0.OOE+00 1.09E+04 0.00E+00 1.07E+05 1.16E+07 1.64E+05 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/pCi/m3
Deposition pathways: units are mrem-m2/yr/ACi/sec
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Ag-lOrn

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.97E+09

TEEN 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.97E+09

CHILD 3.40EOE+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E-O+09 3.40E+09 3.97E+09

INFANT 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.40E+09 3.97E+09

GOAT ADULT 4.19E+06 3.88E+06 2.3OE+06 0.OOE+OC 7.63E+06 0.00E+00 l.S8E+09 N/A

MILK TEEN 6.93E+06 6.56E+06 3.99E+06 0.OOE+00 1.25E+07 0.OOE+00 1.84E+09 N/A

CHILD 1.50E+07 1.02E+07 8.12E+06 0.OOE+0O 1.89E+07 0.OOE+00 1.21E+09 N/A

INFANT 2.32E+08 2.03E+07 1.34E+07 0.OOE+00 2.90E+07 O.OOE+00 1.05E+09 N/A

COW ADULT 2.65E+07 2.46E+07 1.46E+07 0.OOE+00 4.83E+07 O.OOE+00 1.00E+10 N/A

MILK TEEN 4.39E+07 4.15E+07 2.53E+07 0.OOE+00 7.92E+07 O.OOE+00 1.17E+1O N/A

CHILD 9.52E+07 6.43E+07 5.14E+07 0.00E+00 1.20E+08 0.OOE+00 7.6sE+09 N/A

INFANT 1.76E+08 1.28E+08 8.50E+07 0.OOE+00 1.84E+08 0.OOE+00 6.66E+09 N/A

MEAT ADULT 3.42E+06 3.17E+06 1.88E+06 0.OOE+00 6.23E+06 0.OOE+00 1.29E+09 N/A

TEEN 2.59E+06 2.45E+06 1.49E+06 0.00E+00 4.6BE+06 0.OOE+00 6.89E+08 N/A

CHILD 4.30E+06 2.90E+06 2.32E+06 0.OOE+00 5.41E+06 0.OOE+00 3.45E+08 N/A

INFANT 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0. OOE+OO .OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 9.41E+06 8.70E+06 S.17E+06 0. 00E+00 1.71E+07 0.O0E+00 3.55E+09 N/A

TEEN 1.42E+07 1.34E+07 8.18E+06 0.00E+00 2.56E+07 O.OOE+00 3.78E+09 N/A

CHILD 3.06E+07 2.06E+07 1.65E+07 0.00E+00 3.85E+07 0.OOE+00 2.46E+09 N/A

INFANT 0.00E+00 0.00E+00 0.00E+00 0.OOE+0o 0.OOE+00 O.OOE+00 O.OOE+00 N/A

TOTAL ADULT 4.36E+07 4.03E+07 2.39E+07 0.O00E+00 7.92E+07 0.OOE+00 1.64E+1O N/A

INGESTION TEEN 6.76E+07 6.40E+07 3.89E+07 0.OOE+00 1.22E+-08 0.OOE+00 1.80E+10 N/A

CHILD 1.45E+08 9.80E+07 7.83E+07 0.OOE+00 1.83E+08 0.00E+00 1.17E+10 N/A

INFANT 4.07E+08 1.49E+08 9.84E+07 0.OOE+O0 2.13E+08 O.OOE+00 7.71E+D9 N/A

INHALATION ADULT 1.08E+04 1.OOE+04 5.94E+03 0.OOE+00 1.97E+04 4.63E+06 3.02E+05 N/A

TEEN 1.38E+04 1.31E+04 7.99E+03 0.OOE+00 2.50E+04 6.75E+06 2.73E+OS N/A

CHILD 1.69E+04 1.14E+04 9.14E+03 0.OOEE+00 2.12E+04 5.48E+06 1.00E+05 N/A

INFANT 9.98E+03 7.22E+03 5.00E+03 0.OOE+00 1.09E+04 3.67E+06 3.30E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/jCi/m3

Deposition pathways: units are mrem-m2/yr/yCi/sec
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Te-129m

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 1.96E+07 1.96E+07 1.96E+07 1.96E+07 1.96E+07 1.96E+07 1.96E+07 2.29E+07

TEEN 1.96E+07 1.96E+07 1.96E+07 1.96E+07 1.96E+07 1.96E+07 1.96E+07 2.29E+07

CHILD 1.96E+07 1.96E+07 1.96E+07 1.96E+07 1.96E+07 1.96E+07 1.96E+07 2.29E+07

INFANT 1.96E+07 1.96E+07 1.96E+07 1.96E+07 1.96E+07 1.96E+07 1.96E+07 2.29E+07

GOAT ADULT 3.47E+06 1.29E+06 5.49E+05 1.19E+06 1.45E+07 0.OOE+O0 1.75E+07 N/A

MILK TEEN 6.34E+06 2.35E+06 1.OOE+06 2.05E+06 2.65E+07 0.00E+00 2.38E+07 N/A

CHILD 1.56E+07 4.37E+06 2.43E+06 5.04E+06 4.59E+07 O.OOE+00 l.91E+07 N/A

INFANT 2.68E+08 1.10E+07 4.94E+06 1.23E+07 8.03E+07 0.OOE+00 1.92E+07 N/A

COW ADULT 1.76E+07 6.5S8E+O6 2.79E+06 6.06E+06 7.36E+07 O.OOE+00 8.88E+07 N/A

MILK TEEN 3.22E+07 1.20E+07 5.10E+06 1.04E+07 1.35E+08 0.OOE+00 1.21E+08 N/A

CHILD 7.95E+07 2.22E+07 1.23E+07 2.56E+07 2.33E+08 0.OOEE+00 9.69E+07 N/A

INFANT 1.63E+08 5.60E+07 2.51E+07 6.27E+07 4.08E+08 O.OOE+00 9.74E+07 N/A

MEAT ADULT 4.15E+08 1.55E+08 6.57E+07 1.43E+08 1.73E+09 O.OOE+00 2.09E+09 N/A

TEEN 3.48E+08 1.29E+08 5.SlE+07 1.12E+08 1.46E+09 O.OOE+OO 1.31E+09 N/A

CHILD 6.56E+08 1.83E+08 1.02E+08 2.11E+08 1.93E+09 O.OOE+00 8.OOE+08 N/A

INFANT 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 N/A

VEGETABLE ADULT 1.92E+08 7.16E+07 3.04E+07 6.59E+07 8.01E+08 0.OOE+00 9.66E+08 N/A

TEEN 3.06E+08 1.14E+08 4.85E+07 9.89E+07 1.28E+09 0.OOE+00 1.15E+09 N/A

CHILD 7.39E+08 2.06E+08 1.15E+08 2.38E+08 2.17E+09 0.00E+00 9.01E+08 N/A

INFANT 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 N/A

TOTAL ADULT G.28E+08 2.34E+O8 9.94E+07 2.16E+08 2.62E+09 0.0OE+00 3.l1E+09 N/A

INGESTION TEEN 6.93E+08 2.57E+08 1.10E+08 2.24E+08 2.90E+09 0.OOE+00 2.60E+09 N/A

CHILD 1.49E+09 4.16E+08 2.31E+08 4.80E+08 4.37E+09 0.OOE+00 1.82E+09 N/A

INFANT 4.31E+08 6.70E+07 3.01E+07 7.5OE+07 4.88E+08 0.OOE+00 1.17E+08 N/A

INHALATION ADULT 9.76E+03 4.67E+03 1.58E+03 3.44E+03 3.66E+04 1.16E+06 3.83E+05 N/A

TEEN 1.39E+04 6.58E+03 2.25E+03 4.58E+03 5.19E+04 1.98E+06 4.05E+05 N/A

CHILD 1.92E+04 6.85E+03 3.04E+03 6.33E+03 5.03E+04 1.76E+06 1.82E+05 N/A

INFANT 1.41E+04 6.09E+03 2.23E+03 5.47E+03 3.1E+04 1.68E+06 6.90E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/jiCi/m3

Deposition pathways: units are mrem-m2/yr/pLCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

1.96E+07 2.29E+07 2.68E+08 4.08E+08 2.09E+09 2.17E+09 4.37E+09 1.98E+06
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: I-131

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 8.50E+06 8.50E+06 8.50E+06 8.50E+06 8.50E+06 B.50E+06 8.50E+06 1.04E+07

TEEN 8.50E+06 8.50E+06 8.50E+06 8.50E+06 8.50E+06 8.50E+06 8.50E+06 1.04E+07

CHILD 8.50E+06 8.50E+06 8.50E+06 B.50E+06 8.50E+06 8.50E+06 8.50E+06 1.04E+07

INFANT 8.50E+06 8.50E+06 8.50E+06 8.50E+06 8.50E+06 8.50E+06 8.50E+06 1.04E+07

GOAT ADULT 8.00E+07 1.15E+08 6.55E+07 3.75E+10 1.96E+08 O.OOE+OO 3.02E+07 N/A

MILK TEEN 1.45E+08 2.03E+08 1.09E+08 5.95E+10 3.50E+08 O.OOE+OO 4.02E+07 N/A

CHILD 3.52E+08 3.54E+08 2.01E+08 1.17E+11 5.80E+08 O.OOE+OO 3.15E+07 N/A

INFANT 6.10E+08 B.65E+08 3.81E+08 2.85E+ll l.OlE+09 O.OOE+OO 3.09E+07 N/A

COW ADULT 3.73E+07 5.35E+07 3.06E+07 1.75E+10 9.1EE+07 O.OOE+OO 1.41E+07 N/A

MILK TEEN 6.75E+05 9.50E+07 5.10E+07 2.77E+10 1.63E+08 O.OOE+OO 1.88E+07 N/A

CHILD 1.6SE+OB 1.65E+08 9.40E+07 5.45E+10 2.71E+08 O.OOE+OO 1.47E+07 N/A

INFANT 3.43E+08 4.04E+08 1.78E+08 1.33E+11 4.72E+08 O.OOE+OO 1.44E+07 N/A

MEAT ADULT 1.77E+06 2.54E+06 1.45E+06 8.30E+OB 4.34E+06 O.OOE+OO 6.70E+05 N/A

TEEN 1.47E+06 2.06E+06 l.llE+06 6.OOE+08 3.55E +06 O.OOE+OO 4.08E+05 N/A

CHILD 2.73E+06 2.75E+06 1.56E+06 9.05E+08 451E+06 O.OOE+OO 2.45E+05 N/A

INFANT O.OOE+OO C.OOE+OO0O.OOE-OOOOE+OO O.OOE+OO O;OOE+OO O.OOE+OO N/A

VEGETABLE ADULT 1.43E+07 2.05E+07 l.18E+07 6.70E+09 3.51E+07 O.OOE+OO 5.40E+O N/A

TEEN 1.44E+07 2.02E+07 1.08E+07 5.90E+09 3.47E+07 O.OOE+OO 3.98E+06 N/A

CHILD 2.77E+07 2.79E+07 1.59E+07 9.20E+09 4.58E+07 O.OOE+OO 2.48E+06 N/A

INFANT O.OOE+OO 0.OOE+00 0.OOE+0O 0.OOE+OO 0.OOE+00 O.OOE+O0 0.OOE+OO N/A

TOTAL ADULT 1.34E+08 l.91E+0 1.10E+08 6.25E+10 3.27E+08 O.OOE+0O 5.05E+07 N/A

INGESTION TEEN 2.29E+08 3.20E+08 1.72E+08 9.35E+l0 5.50E+08 0.00E+O0 6.35E+07 N/A

CHILD 5.45E+08 5.50E+08 3.13E+08 1.82E+11 9.05E+08 0.00E+0 4.9OE+07 N/A

INFANT 9.55E+08 1.27E+09 5.60E+08 4.17E+11 1.49E+09 0.OOE+OO 4.53E+07 N/A

INHALATION ADULT 2.52E+04 3.58E+04 2.05E+04 1.19E+07 6.13E+04 O.OOE+00 6.28E+03 N/A

TEEN 3.54E+04 4.91E+04 2.64E+04 1.46E+07 8.40E+04 0.OOE+00 6.49E+03 N/A

CHILD 4.81E+04 4.81E+04 2.73E+04 1.62E+07 7.88E+04 O.OOE+00 2.84E+03. N/A

INFANT 3.79E+04 4.44E+04 1.96E+04 1.48E+07 5.18E+04 O.OOE+00 1.06E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/ytCi/m3

Deposition pathways: units are mrem-m2/yr/pCi/sec

Deposition pathways adjusted for Fraction Iodine Deposited (FID). I

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK CO ILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN ] INGESTION

8.50E+06 1.04E+07 2.85E+11 1.33E+11 9.05E+08 9.20E+09 4.17E11 1.62E+07 I
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: I-132

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT O.OOE+00 O.0OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00- O.OOE+00

TEEN 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00

CHILD 0.OOE+00 0.OOE+00 0.0OE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

INFANT O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OE+00

GOAT ADULT 4.44E-02 l.19E-01 4.1SE-02 4.15E+00 1.89E-01 0.OOE+00 2.23E-02 N/A

MILK TEEN 7.85E-02 2.06E-01 7.40E-02 6.95E+00 3.24E-01 O.OOE+00 8.95E-02 N/A

CHILD 1.86E-01 3.42E-01 1.57E-01 1.59E+01 5.25E-01 0.OOE+00 4.03E-01 N/A

INFANT 3.22E-01 7.85E-01 2.79E-01 3.68E+01 8.75E-01 0.OOE+00 6.35E-01 N/A

COW ADULT 2.07E-02 5.55E-02 1.94E-02 l.94E+00 8.80E-02 0.OOE+00 1.04E-02 N/A

MILK TEEN 3.67E-02 9.6OE-02 3.45E-02 3.24E+00 1.52E-01 0.OOE+00 4.19E-02 N/A

CHILD 8.70E-02 1.60E-01 7.35E-02 7.40E+00 2.44E-01 0.OOE+00 1.B8E-01 N/A

INFANT 1.80E-01 3.66E-01 1.30E-01 1.72E+01 4.08E-01 O.OOE+00 2.97E-01 N/A

MEAT ADULT 1.15E-59 3.07E-59 1.08E-59 1.08E-57 4.90E-S9 0.00E+00 5.75E-60 N/A

TEEN 9.35E-60 2.44E-59 8.75E-60 8.20E-58 3.85E-59 O.OOE+00 1.07E-59 N/A

CHILD 1.69E-57 3.lOE-59 1.43E-59 1.44E-57 4.75E-59 0.O0E+00 3.65E-59 N/A

INFANT 0. OOE+OO .OOE+00 0.OOE+00 0.OOE+OO .OOE+00 0.O0E+00 0.OOE+00 N/A

VEGETABLE ADULT 9.50E+00 2.54E+01 8.90E+00 8.90E+02 4.05E+01 0.OOE+00 4.78E+00 N/A

TEEN 8.55E+00 2.24E+01 8.05E+00 7.55E+02 3.53E+01 0.OOE+00 9.75E+00 N/A

CHILD 1.52E+01 2.80E+01 1.29E+01 1.30E+03 4.28E+01 O.OOE+00 3.29E+01 N/A

INFANT 0.0OE+00 0.ooE+o0 0.OOE+00 0.O0E+00 0.OOE+00 O.OOE+O0 0.OOE+00 N/A

TOTAL ADULT 9.55E+00 2.S6E+01 8.95E+00 8.95E+02 4.08E+01 O.OOE+00 4.81E+00 N/A

INGESTION TEEN 8.70E+00 2.27E+01 8.15E+00 7.65E+02 3.58E+01 O.OOE+00 9.90E+00 N/A

CHILD 1.55E+01 2.85E+01 1.31E+01 1.32E+03 4.36E+01 O.OOE+00 3.35E+01 N/A

INFANT 5.00E-01 1.15E+00 4.10E-01 5.40E+01 1.29E+00 O.OOE+O0 9.30E-01 N/A

INHALATION ADULT 1.16E+03 3.26E+03 1.16E+03 1.14E+05 5.18E+03 O.OOE+00 4.06E+02 N/A

TEEN 1.59E+03 4.38E+03 1.58E+03 1.51E+05 6.92E+03 0.OOE+00 1.27E+03 N/A

CHILD 2.12E+03 4.07E+03 1.88E+03 1.94E+05 6.25E+03 O.OOE+00 3.20E+03 N/A

INFANT 1.69E+03 3.54E+03 1.26E+03 1.69E+05 3.95E+03 0.OOE+00 1.90E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/ACi/m3

Deposition pathways: units are mrem-m2/yr/[tCi/sec

Deposition pathways adjusted for Fraction Iodine Deposited (FID).

I

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

O.OOE+00 0.OOE+00 3.68E+01 1.72E+01 1.44E-57 1.3OE+03 1.32E+03 1.94E+05

I
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Te-132

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OO0E+00

TEEN 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.O0E+00 0.OOE+00 O.OOE+00 0.OOE+00

CHILD 0.00E+00 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

INFANT O.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.O0E+00 0.OOE+00 O.OOE+00 O.OOE+00

GOAT ADULT 1.30E+05 8.39E+04 7.88E+04 9.27E+04 8.08E+05 0.00E+00 3.97E+06 N/A

MILK TEEN 2.32E+05 1.47E+05 1.38E+05 1.55E+05 1.41E+06 0.00E+00 4.65E+06 N/A

CHILD 5.53E+05 2.45E+05 2.96E+05 3.57E+05 2.27E+06 0.OOE+00 2.47E+06 N/A

INFANT 9.S0E+06 5.64E+05 5.27E+05 8.33E+05 3.53E+06 0.OOE+00 2.09E+06 N/A

COW ADULT 6.05E+05 3.91E+05 3.67E+05 4.32E+O5 3.77E+06 0.00E+00 1.85E+07 N/A

MILK TEEN 1.08E+06 6.85E+05 6.45E+05 7.22E+05 6.57E+06 0.00E+00 2.17E+07 N/A

CHILD 2.58E+06 1.14E+06 1.38E+06 1.66E+06 1.06E+07 0.00E+00 1.15E+07 N/A

INFANT 5.32E+06 2.63E+06 2.46E+06 3.89E+06 1.65E+07 0.OOE+00 9.74E+06 N/A

MEAT ADULT 4.68E+05 3.03E+05 2.84E+05 3.34E+05 2.92E+06 0.OOE+00 1.43E+07 N/A

TEEN 3.83E+05 2.43E+05 2.28E+05 2.56E+05 2.33E+06 0.OOE+00 7.68E+06 N/A

CHILD 6.99E+05 3.09E+05 3.74E+05 4.51E+05 2.87E+06 0.00E+00 3.11E+06 N/A

INFANT 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 N/A

VEGETABLE ADULT 1.42E+06 9.18E+05 8.62E+05 1.01E+06 8.84E+06 0.00E+00 4.34E+07 N/A

TEEN 1.29E+06 8.17E+05 7.69E+0S 8.61E+05 7.83E+06 0.00E+00 2.59E+07 N/A

CHILD 2.31E+06 1.02E+06 1.24E+06 1.49E+06 9.49E+06 0.00E+00 1.03E+07 N/A

INFANT 0.00E+00 0.00E+00 0.OOE±00 0.00E+00 0.00E+00 0.00 0.0 0.00E+00 N/A

TOTAL ADULT 2.62E+06 1.70E+06 1.59E+06 1.87E+06 1.63E+07 0.OOE+00 B.02E+07 N/A

INGESTION TEEN 2.99E+06 1.89E+06 1.78E+06 1.99E+06 1.81E+07 0.0OE+00 5.99E+07 N/A

CHILD 6.15E+06 2.72E+06 3.29E+06 3.96E+06 2.53E+07 0.00E+00 2.74E+07 N/A

INFANT 1.48E+07 3.20E+06 2.98E+06 4.72E+06 2.OOE+07 0.OOE+00 1.18E+07 N/A

INHALATION ADULT 2.60E+02 2.1SE+02 1.62E+02 1.90E+02 1.46E+03 2.88E+05 5.10E+05 N/A

TEEN 3.60E+02 2.90E+02 2.19E+02 2.46E+02 1.95E+03 4.49E+05 4.63E+05 N/A

CHILD 4.81E+02 2.72E+02 2.63E+02 3.17E+02 1.77E+03 3.77E+05 1.38E+05 N/A

INFANT 3.72E+02 2.37E+02 1.76E+02 2.79E+02 1.03E+03 3.40E+05 4.41E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/gCi/m3

Deposition pathways: units are mrem-m2/yr/ACi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

0.OOE+00 0.OOE+00 9.50E+06 2.17E+07 1.43E+07 4.34E+07 8.02E+07 5.10E+05
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: I-133

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.00E+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

TEEN 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 O.OOE+00 0.OOE+00

CHILD O. OOE+OO .ObE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00

INFANT 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0 .0OE+00 0.O0E+00 O.OOE+00 O.OOE+00

GOAT ADULT 1.05E+06 1.82E+06 5.55E+05 2.67E+08 3.17E+06 0.OOE+00 1.64E+06 N/A

MILK TEEN 1.91E+06 3.24E+06 v1980000 4.52E+08 5.70E+06 0.0OE+00 2.45E+06 N/A

CHILD 4.64E+06 5.75E+06 2.17E+06 1.07E+09 9.55E+06 0.OOE+00 2.31E+06 N/A

INFANT 8.15E+06 1.43E+07 4.18E+06 2.60E+09 1.68E+07 0.OOE+00 2.42E+06 N/A

COW ADULT 4.88E+05 8.50E+05 2.59E+05 1.25E+08 1.48E+06 O.OOE+00 7.60E+05 N/A

MILK TEEN 8.90E+05 1.51E+06 4.61E+05 2.11E+08 2.65E+06 O.OOE+00 1.1SE+06 N/A

CHILD 2.17E+06 2.68E+06 1.01E+06 4.97E+08 4.46E+06 0.OOE+00 1.08E+06 N/A

INFANT 4.57E+06 6.65E+06 1.95E+06 1.21E+09 7.80E+06 0.OOE+00 1.13E+06 N/A

MEAT ADULT 6.OOE-02 1.05E-01 3.19E-02 1.54E+01 1.83E-O1 0.0OE+0o 9.40E-02 N/A

TEEN 5.05E-02 8.55E-02 2.61E-02 l.19E+01 1.50E-01 0.00E+00 6.45E-02 N/A

CHILD 9.35E-02 1.16E-01 4.38E-02 2.15E+01 1.93E-01 0.OOE+00 4.66E-02 N/A

INFANT 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.0OE+00 0.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 3.44E+05 6.OOE+05 1.83E+05 8.80E+07 1.05E+06 0.OOE+00 5.40E+05 N/A

TEEN 3.20E+05 5.40E+05 1.66E+O5 7.55E+07 9.50E+05 0.OOE+00 4.10E+05 N/A

CHILD 5.85E+05 7.20E+05 2.73E+05 1.34E+08 1.20E+06 0.00E+00 2.91E+05 N/A

INFANT 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.O0E+00 O.0OE+00 N/A

TOTAL ADULT 1.88E+06 3.27E+06 9.95E+05 4.80E+08 5.70E+06 0.OOE+00 2.94E+06 N/A

INGESTION TEEN 3.12E+06 5.30E+06 1.62E+06 7.40E+08 9.30E+06 O.OOE+00 4.01E+06 N/A

CHILD 7.40E+06 9.15E+06 3.46E+06 1.70E+09 1.52E+07 O.OOE+00 3.68E+06 N/A

INFANT 1.28E+07 2.09E+07 6.10E+06 3.81E+09 2.46E+07 O.OOE+00 3.54E+06 N/A

INHALATION ADULT 8.64E+03 1.48E+04 4.52E+03 2.15E+06 2.58E+04 0.OOE+00 8.88E+03 N/A

TEEN 1.22E+04 2.05E+04 6.22E+03 2.92E+06 3.59E+04 0.OOE+00 1.03E+04 N/A

CHILD 1.66E+04 2.03E+04 7.70E+03 3.85E+06 3.38E+04 0.OOE+00 5.48E+03 N/A

INFANT 1.32E+04 1.92E+04 5.60E+03 3.56E+06 2.24E+04 0.OOE+00 2.16E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/iCi/m3

Deposition pathways: units are mrem-m2/yr/ACi/sec

Deposition pathways adjusted for Fraction Iodine Deposited (FID).
I

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

0.OOE+00 0.O0E+00 2.60E+09 1.21E+09 2.15E+01|1.34E+08 3.81E+09 3.85E+O6 5

I
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: I-134

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.00E+00 0.OOE+00 0.OOE+00 0.O00E+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00

TEEN 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+O0 O.OOE+00 0.OOE+00

CHILD 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0 0.OOE+00

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

GOAT ADULT 5.45E-13 1.48E-12 5.30E-13 2.57E-11 2.36E-12 0.OOEE+00 1.29E-15 N/A

MILK TEEN 9.70E-13 2.57E-12 9.20E-13 4.28E-ll 4.05E-12 0.OOE+00 3.38E-14 N/A

CHILD 2.29E-12 4.26E-12 1.96E-12 9.80E-11 6.50E-12 0.OOE+00 2.82E-12 N/A

INFANT 3.96E-12 9.75E-12 3.46E-12 2.27E-10 1.09E-11 0.OOE+00 1.01E-il N/A

COW ADULT 2.54E-13 6.90E-13 2.47E-13 1.20E-11 1.10E-12 0.OOE+00 6.00E-16 N/A

MILK TEEN 4.52E-13 1.20E-12 4.30E-13 2.00E-11 1.89E-12 O.OOE+00 1.58E-14 N/A

CHILD 1.07E-12 l.99E-12 9.15E-13 4.57E-11 3.04E-12 0.00E+00 1.32E-12 N/A

INFANT 2.22E-12 4.54E-12 1.62E-12 1.06E-10 5.10E-12 0.OOE+00 4.70E-12 N/A

MEAT ADULT 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O.OOE+00 0.00E+00 N/A

TEEN 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 N/A

CHILD 0.00 0E+00 0..00EE+0 .OOE-00 0 0.00E+00 0.00E+00 .00E+00 0.00E+00 N/A

INFANT 0.00E+00 0.00E+OE00 0 .OOE+0.00 0. 0 0.00 00.E0E+00 0+.00E+00 N/A

VEGETABLE ADULT 1.60E-05 4.33E-0 1.55E-05 7.50E-04 6.90E-05 0.OOE+00 3.77E-08 N/A

TEEN 1.44E-05 3.82E-05 1.37E-05 6.35E-04 6.00E-05 0.00E+00 5.05E-07 N/A

CHILD 2.56E-05 4.75E-05 2.19E-05 l.lOE-03 7.25E-05 0.OOE+00 3.15E-05 N/A

INFANT 0.OOE+00 0.OOE+00 O.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 N/A

TOTAL ADULT 1.60E-05 4.33E-05 1.55E-05 7.50E-04 6.90E-05 O.OOE+00 3.77E-08 N/A

INGESTION TEEN 1.44E-05 3.82E-05 1.37E-05 6.35E-04 6.OOE-05 0.OOE+00 5.05E-07 N/A

CHILD 2.56E-05 4.75E-05 2.19E-05 1.10E-03 7.25E-05 O.OOE+00 3.15E-05 N/A

INFANT 6.20E-12 1.43E-11 5.10E-12 3.33E-10 1.60E-11 O.OOE+00 1.48E-ll N/A

INHALATION ADULT 6.44E+02 1.73E+03 6.15E+02 2.98E+04 2.75E+03 0.OOE+00 1.01E+00 N/A

TEEN 8.88E+02 2.32E+03 8.40E+02 3.95E+04 3.66E+03 O.OOE+00 2.04E+01 N/A

CHILD 1.17E+03 2.16E+03 9.95E+02 5.07E+04 3.3OE+03 0.00E+00 9.55E+02 N/A

INFANT 9.21E+02 1.88E+03 6.65E+02 4.45E+04 2.09E+03 O.OOE+00 I.29E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/pCi/m3
Deposition pathways: units are mrem-m2/yr/yCi/sec
Deposition pathways adjusted for Fraction Iodine Deposited (FID).

I

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

0.00E+00 O.00E+00 2.27E-10 1.06E-10 0.OOE+00 1.10E-03 1.10E-03 5.07E+04

I
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Cs-134

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 7.92E+09

TEEN 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 7.92E+09

CHILD 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 7.92E+09

INFANT 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 6.79E+09 7.92E+09

GOAT ADULT 1.06E+10 2.53E+10 2.07E+10 0.00E+00 8.19E+09 2.72E+09 4.43E+08 N/A

MILK TEEN 1.85E+10 4.35E+10 2.02E+10 0.OOE+00 1.38E+10 5.27E+09 5.41E+08 N/A

CHILD 4.26E+10 6.99E+10 1.47E+10 0.0OOE+00 2.17E+10 7.77E+09 3.77E+08 N/A

INFANT 2.29E+10 1.28E+11 1.29E+10 0.O0E+00 3.30E+10 1.35E+10 3.48E+08 N/A

COW ADULT 2.79E+09 6.63E+09 5.42E+09 0.0OE+00 2.15E+09 7.12E+08 1.16E+08 N/A

MILK TEEN 4.84E+09 1.14E+10 5.28E+09 0.OOE+00 3.62E+09 1.38E+09 1.42E+08 N/A

CHILD 1.12E+10 1.83E+10 3.86E+09 O.OOE+00 5.68E+09 2.04E+09 9.87E+07 N/A

INFANT 1.80E+10 3.35E+10 3.39E+09 0.OOE+00 8.63E+09 3.54E+09 9.11E+07 N/A

MEAT ADULT 3.59E+08 8.54E+08 6.98E+08 0.OOE+00 2.76E+08 9.17E+07 1.49E+07 N/A

TEEN 2.85E+08 6.71E+08 3.12E+08 0.OOE+00 2.13E+08 8.15E+07 8.35E+06 N/A

CHILD 5.03E+08 8.26E+08 1.74E+08 0.OOE+O 2.56E+08 9.18E+07 4.45E+06 N/A

INFANT 0.OOE+00 0.O0E+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 4.21E+09 1.OOE+10 8.19E+09 0.OOE+00 3.24E+09 1.08E+09 1.75E+08 N/A

TEEN 6.70E+09 l.58E+l1 7.31E+09 0.OOE+00 5.01E+09 l.91E+09 1.96E+08 N/A

CHILD 1.53E+10 2.52E+10 5.31E+09 0.OOE+00 7.80E+09 2.80E+09 1.36E+08 N/A

INFANT 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.O0E+00 N/A

TOTAL ADULT 1.80E+10 4.28E+10 3.50E+10 0.OOE+00 1.39E+10 4.6OE+09 7.49E+08 N/A

INGESTION TEEN 3.03E+10 7.13E+10 3.31E+10 0.OOE+00 2.27E+10 8.65E+09 8.87E+08 N/A

CHILD 6.96E+10 1.14E+11 2.41E+10 0.OOE+00 3.54E+10 1.27E+10 6.16E+08 N/A

INFANT 4.09E+10 1.62E+11 1.63E+10 0.O0E+00 4.16E+10 1.70E+10 4.39E+08 N/A

INHALATION ADULT 3.73E+05 8.48E+05 7.28E+05 0.OOE+00 2.87E+05 9.76E+04 1.04E+04 N/A

TEEN 5.02E+OS 1.13E+06 5.49E+05 O.OOE+00 3.75E+05 1.46E+OE 9.76E+03 N/A

CHILD 6.51E+05 1.01E+06 2.25E+05 O.OOE+00 3.30E+05 1.21E+OE 3.85E+03 N/A

INFANT 3.96E+05 7.03E+05 7.45E+04 O.OOE+00 1.90E+05 7.97E+04 1.33E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/ACi/m3

Deposition pathways: units are mrem-m2/yr/yuCi/sec
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: 1-135

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.OOE+00 0.00OE+00 0.0OE+00 0.O0E+00 0.O0E+00 0.OOE+00 O.OOE+00 0.OOE+00

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

CHILD 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

INFANT 0.00E+00 0.OOE+00 0.OOE+00 0 .OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

GOAT ADULT 3.47E+03 9.10E+03 3.35E+03 6.00E+05 1.46E+04 0.OOE+00 1.03E+04 N/A

MILK TEEN 6.15E+03 1.59E+04 5.9OE+03 1.02E+06 2.51E+04 O.OOE+00 1.76E+04 N/A

CHILD 1.46E+04 2.63E+04 1.24E+04 2.33E+06 4.03E+04 O.OOE+00 2.OOE+04 N/A

INFANT 2.53E+04 6.05E+04 2.20E+04 5.40E+06 6.70E+04 0.00E+00 2.19E+04 N/A

COW ADULT 1.62E+03 4.24E+03 1.57E+03 2.80E+05 6.80E+03 0.O0E+00 4.79E+03 N/A

MILK TEEN 2.88E+03 7.40E+03 2.74E+03 4.76E+05 1.17E+04 0.OOE+00 8.20E+03 N/A

CHILD 6.80E+03 1.23E+04 5.80E+03 1.09E+06 1.88E+04 0.OOE+00 9.35E+03 N/A

INFANT 1.42E+04 2.82E+04 1.03E+04 2.53E+06 3.14E+04 0.OOE+00 1.02E+04 N/A

MEAT ADULT 0.OOE+00 0.OOE+00 0.OOE+00 0.O0E+00 0.OOE+00 0.OOE+00 0.OOE+00 N/A

TEEN 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 N/A

CHILD 0.00E+00 0.OOE+0O 0.OOE+00 0.O0E+00 0.OOE+00 0.OOE+00 0.00E+00 N/A

INFANT 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 N/A

VEGETABLE ADULT 6.45E+03 1.69E+04 6.20E+03 1.llE+06 2.70E+04 0.00E+00 1.90E+04 N/A

TEEN 5.80E+03 1.50E+04 5.55E+03 9.60E+05 2.37E+04 0.OOE+00 1.66E+04 N/A

CHILD 1.03E+04 1.86E+04 8.80E+03 1.6SE+06 2.85E+04 0.00E+00 1.42E+04 N/A

INFANT 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.O0E+00 0.OOE+00 O.OOE+00 N/A

TOTAL ADULT 1.15E+04 3.02E+04 1.12E+04 l.99E+06 4.84E+04 0.OOE+00 3.41E+04 N/A

INGESTION TEEN 1.49E+04 3.82E+04 1.42E+04 2.46E+06 6.05E+04 0.OOE+00 4.24E+04 N/A

CHILD 3.17E+04 5.70E+04 2.70E+04 5.05E+06 8.75E+04 0.OOE+00 4.35E+04 N/A

INFANT 3.94E+04 8.85E+04 3.23E+04 7.95E+06 9.85E+04 0.OOE+00 3.20E+04 N/A

INHALATION ADULT 2.68E+03 6.98E+03 2.57E+03 4.48E+05 1.11E+04 0.OOE+00 5.25E+03 N/A

TEEN 3.70E+03 9.44E+03 3.49E+03 6.21E+05 1.49E+04 0.OOE+00 6.95E+03 N/A

CHILD 4.92E+03 8.73E+03 4.14E+03 7.92E+05 1.34E+04 0.OOE+00 4.44E+03 N/A

INFANT 3. 86E+03 7.60E+03 2.77E+03 6.96E+05 8.47E+03 0.0EOOE+00 1.83E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/yCi/m3

Deposition pathways: units are mrem-m2/yr/gCi/sec

Deposition pathways adjusted for Fraction Iodine Deposited (FID).
I

I
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Cs-136

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.69E+08

TEEN 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.69E+08

CHILD 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.69E+08

INFANT 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.69E+08

GOAT ADULT 3.57E+08 1.41E+09 1.01E+09 0.OOE+00 7.84E+08 1.07E+08 1.60E+08 N/A

MILK TEEN 6.07E+08 2.39E+09 1.61E+09 O.OOE+00 1.30E+09 2.05E+08 1.92E+08 N/A

CHILD 1.37E+09 3.77E+09 2.44E+09 0.00E+00 2.01E+09 2.99E+08 1.32E+08 N/A

INFANT 8.93E+08 7.88E+09 2.94E+09 0.OOE+00 3.14E+-09 6.42E+O8 1.20E+08 N/A

COW ADULT 6.69E+07 2.64E+08 1.90E+08 0.O00E+00 1.47E+08 2.02E+07 3.OOE+07 N/A

MILK TEEN 1.14E+08 4.48E+08 3.O1E+08 0.OOEE+00 2.44E+08 3.85E+07 3.61E+07 N/A

CHILD 2.57E+08 7.07E+08 4.58E+08 0.OOE+00 3.77E+08 5.62E+07 2.48E+07 N/A

INFANT 5.02E+08 1.48E+09 5.52E+08 0.OOE+00 5.89E+08 1.20E+08 2.24E+07 N/A

MEAT ADULT 4.0OE+06 1.58E+07 1.14E+07 0.00E+00 8.78E+06 1.20E+06 1.79E+06 N/A

TEEN 3.12E+06 1.23E+07 8.24E+06 0.00E+00 6.68E+06 1.05E+06 9.87E+05 N/A

CHILD 5.38E+06 1.48E+07 9.57E+06 0.OOE+00 7.87E+06 1.17E+06 5.20E+05 N/A

INFANT O.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 2.03E+07 8.01E+07 5.76E+07 O.OOE+00 4.46E+07 6.11E+06 9.10E+06 N/A

TEEN 2.43E+07 9.58E+07 6.43E+07 0.00E+00 5.21E+07 8.22E+06 7.71E+06 N/A

CHILD 4.96E+07 1.36E+08 8.82E+07 0.OOE+00 7.26E+07 1.08E+07 4.79E+06 N/A

INFANT 0.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 N/A

TOTAL ADULT 4.48E+08 1.77E+09 1.27E+09 0.OOE+00 9.84E+08 1.35E+08 2.01E+08 N/A

INGESTION TEEN 7.49E+08 2.95E+09 1.98E+09 0.OOE+00 1.60E+09 2.53E+08 2.37E+08 N/A

CHILD 1.68E+09 4.63E+09 2.99E+09 0.OOE+00 2.46E+09 3.67E+08 1.63E+08 N/A

INFANT 1.40E+09 9.35E+09 3.49E+09 0.OOE+00 3.73E+09 7.62E+08 1.42E+08 N/A

INHALATION ADULT 3.90E+04 1.46E+05 1.10E+05 O. OE+00 8.56E+04 1.20E+04 1.17E+04 N/A

TEEN 5.15E+04 1.94E+05 1.37E+05 0.00E+00 1.10E+05 1.78E+04 1.09E+04 N/A

CHILD 6.51E+04 1.71E+05 1.16E+05 O.OOE+00 9.55E+04 1.45E+04 4.18E+03 N/A

INFANT 4.83E+04 1.35E+05 5.29E+041 0.OOE+00 5.64E+04 1.18E+04 1.43E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/ACi/m3

Deposition pathways: units are mrem-m2/yr/gCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

1.49E+08 |1.69E+08 7.88E+09 1.48E+09 1.58E+07 1.36E+08 9.35E+09 1.94E+05
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Cs-137

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 l.19E+10

TEEN 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 l.19E+10

CHILD 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.19E+10

INFANT 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.02E+10 1.19E+10

GOAT ADULT 1.42E+10 1.94E+10 1.27E+10 0.OOE+00 6.59E+09 2.19E+09 3.76E+08 N/A

MILK TEEN 2.58E+10 3.43E+10 l.19E+10 0.OOE+00 1.17E+10 4.53E+09 4.88E+08 N/A

CHILD 6.20E+10 5.94E+10 8.77E+09 0.OOE+00 1.94E+10 6.96E+09 3.72E+08 N/A

INFANT 3.30E+10 1.16E+11 8.22E+09 0.00E+00 3.l1E+10 1.26E+10 3.62E+08 N/A

COW ADULT 3.78E+09 5.17E+09 3.39E+09 0.00E+00 1.76E+09 5.84E+08 1.00E+08 N/A

MILK TEEN 6.86E+09 9.12E+09 3.18E+09 0.OOE+00 3.10E+09 1.21E+09 1.30E+08 N/A

CHILD 1.65E+10 1.58E+10 2.33E+09 0.00E+00 5.15E+09 1.85E+09 9.90E+07 N/A

INFANT 2.64E+10 3.09E+10 2.19E+09 0.OOE+00 8.28E+09 3.35E+09 9.65E+07 N/A

MEAT ADULT 4.91E+08 6.71E+08 4.40E+08 0.00E+00 2.28E+08 7.58E+07 1.30E+07 N/A

TEEN 4.08E+08 5.42E+08 1.89E+08 0.OOE+00 1.85E+08 7.17E+07 7.72E+06 N/A

CHILD 7.51E+08 7.19E+08 1.06E+08 0.00E+00 2.34E+08 8.42E+07 4.50E+06 N/A

INFANT 0.OOE+00 0.00E+00 0.00E+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 5.76E+09 7.88E+09 5.16E+09 0.OOE+00 2.68E+09 8.89E+08 1.53E+08 N/A

TEEN 9.58E+09 1.27E+10 4.44E+09 0.OOE+00 4.34E+09 1.69E+09 1.81E+08 N/A

CHILD 2.29E+10 2.19E+10 3.24E+09 0.OOE+00 7.15E+09 2.57E+09 1.37E+08 N/A

INFANT 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 N/A

TOTAL ADULT 2.42E+10 3.32E+10 2.17E+10 0.OOE+00 1.13E+10 3.74E+09 6.42E+08 N/A

INGESTION TEEN 4.26E+10 5.67E+10 1.97E+10 0.00E+00 1.93E+10 7.49E+09 8.06E+08 N/A

CHILD 1.02E+11 9.79E+10 1.44E+10 0.OOE+00 3.19E+10 1.15E+10 6.13E+08 N/A

INFANT 5.94E+10 1.47E+11 1.04E+10 0.0OE+00 3.94E+10 1.60E+10 4.59E+08 N/A

INHALATION ADULT 4.78E+05 6.21E+05 4.28E+05 0.OOE+00 2.22E+05 7.52E+04 8.40E+03 N/A

TEEN 6.70E+05 8.48E+05 3.11E+05 0.OOE+00 3.04E+05 1.21E+05 8.48E+03 N/A

CHILD 9.07E+05 8.25E+05 1.28E+05 0.OOE+00 2.82E+05 1.04E+05 3.62E+03 N/A

INFANT 5.49E+05 6.12E+05 4.55E+04 0.00E+00 1.72E+05 7.13E+04 1.33E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/gCi/m3

Deposition pathways: units are mrem-m2/yr/lLCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL .INHALATION

T.B./ORG. SKIN INGESTION|

1.02E+10 1.19E+10 1.16E+11 3.09E+10 7.51E+08 2.29E+10 1.47E+11 9.07E+05
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Ba-140

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 2.03E+07 2.03E+07 2.03E+07 2.03E+07 2.03E+07 2.03E+07 2.03E+07 2.32E+07

TEEN 2.03E+07 2.03E+07 2:03E+07 2.03E+07 2.03E+07 2.03E+07 2.03E+07 2.32E+07

CHILD 2.03E+07 2.03E+07 2.03E+07 2.03E+07 2.03E+07 2.03E+07 2.03E+07 2.32E+07

INFANT 2.03E+07 2.03E+07 2.03E+07 2.03E+07 2.03E+07 2.03E+07 2.03E+07 2.32E+07

GOAT ADULT 1.46E+06 1.83E+03 9.54E+04 0.0OE+00 6.22E+02 1.05E+03 3.OOE+06 N/A

MILK TEEN 2.63E+06 3.22E+03 1.69E+05 0.00E+00 1.09E+03 2.17E+03 4.05E+06 N/A

CHILD 6.35E+06 5.56E+03 3.70E+05 0.OOE+00 1.81E+03 3.31E+03 3.22E+06 N/A

INFANT 1.09E+08 1.31E+04 6.73E+05 0.00E+00 3.10E+03 8.02E+03 3.21E+06 N/A

COW ADULT 6.83E+06 8.58E+03 4.47E+05 O.00E+00 2.92E+03 4.91E+03 1.41E+07 N/A

MILK TEEN 1.23E+07 1.51E+04 7.94E+05 O.OOE+oo 5.12E+03 1.02E+04 l.90E+07 N/A

CHILD 2.97E+07 2.61E+04 1.74E+06 0.00E+00 8.48E+03 1.55E+04 1.51E+07 N/A

INFANT 6.12E+07 6.12E+04 3.1SE+06 0.OOE+00 1.45E+04 3.76E+04 1.50E+07 N/A

MEAT ADULT 9.52E+06 1.20E+04 6.24E+05 0.00E+00 4.07E+03 6.85E+03 1.96E+07 N/A

TEEN 7.87E+06 9.65E+03 5.07E+05 0.00E+00 3.27E+03 6.49E+03 1.21E+07 N/A

CHILD 1.45E+07 1.27E+04 8.48E+05 O.OOE+00 4.14E+03 7.59E+03 7.36E+06 N/A

INFANT 0.OOE+00 0.OOE+00 0. GOE+00 O.OOE+00 0.OOE+00 0.OOE+oo O.OOE+00 N/A

VEGETABLE ADULT 5.98E+07 7.51E+04 3.92E+06 0.00E+00 2.55E+04 4.30E+04 1.23E+08 N/A

TEEN 7.50E+07 9.19E+04 4.83E+06 O.OOE+00 3.12E+04 6.18E+04 1.16E+08 N/A

CHILD 1.62E+08 1.42E+05 9.4BE+06 0.OOE+00 4.63E+04 8.48E+04 8.23E+07 N/A

INFANT 0.00E+0 0 .00E+00 0.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.OOE+00 N/A

TOTAL ADULT 7.76E+07 9.75E+04 5.08E+06 0.OOEE+00 3.31E+04 5.58E+04 1.60E+08 N/A

INGESTION TEEN 9.78E+07 1.20E+05 6.31E+06 0.0OE+00 4.07E+04 8.06E+04 1.51E+08 N/A

CHILD 2.13E+08 1.87E+05 1.24E+07 O.OOE+00 6.08E+04 1.11E+05 1.08E+08 N/A

INFANT 1.70E+08 7.43E+04 3.83E+06 O.OOE+00 1. 76E+04 4.56E+04 1.82E+07 N/A

INHALATION ADULT 3.90E+04 4.90E+01 2.57E+03 O.OOE+00 1.67E+01 1.27E+O6 2.18E+05 N/A

TEEN 5.47E+04 6.94E+01 3.52E+03 0.OOE+00 2.28E+01 2.03E+06 2.29E+05 N/A

CHILD 7.40E+04 6.48E+01 4.33E+02 0.OOE+00 2.11E+01 1.74E+06 1.02E+05 N/A

INFANT 5.60E+04 5.60E+01 2.90E+03 0.OOE+00 1.34E+01 1.60E+06 3.84E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/pCi/m3

Deposition pathways: units are mrem-m2/yr/tCi/sec
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: La-140

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.OOE+00 0 .OOE+00 0.OOE+00 0.OE+00 O.OOE+00 0.00E+00 0.OOE+OC 0.OOE+00

TEEN 0. OE+OO .OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.O0E+00 O.OOE+OC 0.OOE+00

CHILD 0.OOE+00 0.O0E+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.00E+OC 0.OO0E+00

INFANT 0.0OE+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 0 .OOE+00 O.OOE+00 O.OOE+00

GOAT ADULT 2.44E-01 1.23E-01 3.25E-02 O.OOE+00 O.OOE+00 0.OOE+00 9.02E+03 N/A

MILK TEEN 4.38E-01 2.15E-01 5.72E-02 0.00E+00 O.OOE+00 0.OOEE+O0 1.24E+04 N/A

CHILD 1.05E+00 3.6GE-01 1.23E-01 0.OOE+00 O.OOE+00 0.OOE+O0 1.02E+04 N/A

INFANT 1.82E+01 8.63E-01 2.22E-01 0.OOE+00 O.OOE+00 0.OOE+00 1.OIE+04 N/A

COW ADULT 1.14E+00 5.73E-01 1.51E-01 0.OOE+00 O.OOE+00 0.OOE+00 4.21E+04 N/A

MILK TEEN 2.04E+00 1.OOE+00 2.67E-01 0.OOE+00 O.OOE+00 0.OOE+00 5.76E+04 N/A

CHILD 4.89E+CO 1.71E+00 5.76E-01 0.00E+00 O.OOE+00 0.00E+00 4.76E+04 N/A

INFANT 1.02E+01 4.03E+00 1.04E+00 0C.OOE+00 0.00E+00 0.OOE+00 4.73E+04 N/A

MEAT ADULT 1.22E-02 6.16E-03 1.63E-03 0.00E+00 0.00E+00 0.OOE+00 4.53E+02 N/A

TEEN 1.01E-02 4.94E-03 1.32E-03 0.OOE+00 O.OOE+00 0.OOE+00 2.84E+02 N/A

CHILD 1.84E-02 6.44E-03 2.17E-03 0.OOE+00 O.OOE+00 0.OOE+00 1.79E+02 N/A

INFANT 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.00E+00 0.OOEE+00 N/A

VEGETABLE ADULT 6.53E+02 3.29E+02 8.69E+01 0.00E+00 0.00E00 0 .00E+00 2.41E+07 N/A

TEEN 5.96E+02 2.93E+02 7.79E+01 0.OOE+00 O.OOE+00 0.OOE+00 1.68E+07 N/A

CHILD 1.07E+03 3.74E+02 1.26E+02 0.OOE+00 O.OOE+00 0.OOE+00 1.04E+07 N/A

INFANT 0.O0E+00 0.00E+00 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 N/A

TOTAL ADULT 6.54E+02 3.30E+02 8.71E+01 0.OOE+00 O.OOE+00 0.OOE+00 2.42E+07 N/A

INGESTION TEEN 5.99E+02 2.94E+02 7.83E+01 0.OOE+00 O.OOE+00 O.OOE+00 1.69E+07 N/A

CHILD 1.08E+03 3.76E+02 1.27E+02 O.OOE+00 0.OOE+00 0.OOE+00 1.OSE+07 N/A

INFANT 2.85E+01 4.89E+00 1.26E+00 0.0OE+00 O.OOE+00 0.OOE+00 5.74E+04 N/A

INHALATION ADULT 3.44E+02 1.74E+02 4.58E+01 0.O0E+00 O.OOE+00 1.36E+05 4.58E+05 N/A

TEEN 4.79E+02 2.36E+02 6.26E+01 0.OOE+00 O.OOE+00 2.14E+05 4.87E+05 N/A

CHILD 6.44E+02 2.25E+02 7.55E+01 0.00E+00 O.OOE+00 1.83E+05 2.26E+05 N/A

INFANT 5.05E+02 2.OOE+02 5.15E+01 0.OOE+00 O.OOE+00 1.68E+05 8.48E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/pCi/m3
Deposition pathways: units are mrem-m2/yr/pCi/sec
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Ce-141

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.52E+07

TEEN 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.52E+07

CHILD 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.52E+07

INFANT 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.35E+07 1.52E+07

GOAT ADULT 2.78E+02 1.88E+02 2.13E+01 0.OOE+00 8.73E+01 O.OQE+00 7.19E+05 N/A

MILK TEEN 5.10E+02 3.40E+02 3.91E+01 O.OOE+00 1.60E+02 O.OOE+00 9.74E+05 N/A

CHILD 1.26E+03 6.26E+02 9.30E+01 0.00E+00 2.75E+02 0.00E+00 7.81E+05 N/A

INFANT 2.07E+04 1.52E+03 1.79E+02 0.OOE+00 4.68E+02 O.OE+00 7.84E+05 N/A

COW ADULT 1.41E+03 9.51E+02 1.08E+02 O.0OE+00 4.42E+02 O.OOE+00 3.64E+06 N/A

MILK TEEN 2.58E+03 1.72E+03 l.98E+02 0.00E+00 8.11E+02 O.OOE+00 4.93E+06 N/A

CHILD 6.35E+03 3.17E+03 4.70E+02 0.OOE+00 1.39E+03 O.OOE+00 3.95E+06 N/A

INFANT 1.26E+04 7.68E+03 9.04E+02 0.OOE+0O 2.37E+03 O.OOE+00 3.97E+06 N/A

MEAT ADULT 5.11E+03 3.46E+03 3.92E+02 0.OOE+00 1.61E+03 O.OOE+00 1.32E+07 N/A

TEEN 4.29E+03 2.87E+03 3.29E+02 0.OOE+00 1.35E+03 O.O0E+00 8.20E+06 N/A

CHILD 8.08E+03 4.03E+03 5.99E+02 0.OOE+00 1.77E+03 O.OOE+00 5.03E+06 N/A

INFANT 0.OOE+00 0.OOE+00 0.0OE+00 0.00E+00 0.OOE+00 O.0OE+00 0.OOE+00 N/A

VEGETABLE ADULT 1.49E+05 1.01E+05 1.14E+04 0.OOE+00 4.69E+04 0.00E+00 3.86E+08 N/A

TEEN 2.38E+05 1.59E+05 1.83E+04 0.OOE+00 7.49E+04 0.00E+00 4.55E+08 N/A

CHILD 5.73E+05 2.86E+05 4.25E+04 O.O0E+00 1.25E+05 0.OOE+00 3.57E+08 N/A

INFANT 0.OOE+00 0.00E+00 O.OE+00 0.00E+00 0.OOE+00 0.OOE+00 0.O0E+00 N/A

TOTAL ADULT 1.56E+05 1.06E+05 1.20E+04 0.OOE+00 4.90E+04 0.OOE+00 4.03E+08 N/A

INGESTION TEEN 2.46E+05 1.64E+05 1.88E+04 O.O0E+00 7.72E+04 0.00E+00 4.69E+08 N/A

CHILD 5.89E+05 2.94E+05 4.36E+04 0.OOEE+00 1.29E+05 0.ODE+00 3.67E+08 N/A

INFANT 3.33E+04 9.20E+03 1.08E+03 0.OOEE+00 2.84E+03 0.ODE+00 4.75E+06 N/A

INHALATION ADULT l.99E+04 1.35E+04 1.53E+03 0.OOE+00 6.26E+03 3.62E+05 1.20E+05 N/A

TEEN 2.84E+04 1.90E+04 2.17E+03 0.OOE+00 8.88E+03 6.14E+05 1.26E+05 N/A

CHILD 3.92E+04 1.95E+04 2.90E+03 O.OOE+00 8.55E+03 5.44E+05 5.66E+04 N/A

INFANT 2.77E+04 1.67E+04 1.99E+03 0.00E+00 5.25E+03 5.17E+05 2.16E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/gCi/m3
Deposition pathways: units are mrem-m2/yr/ltCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION

T.B./ORG. SKIN INGESTION

1.35E+07 1.52E+07 9.74E+05 4 .93E+06 1 .32E+07 4.55E+08 4.69E+08 6.14E+DS
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Pr-143

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.0OE+00 0.OOE+00 0 .OOE+00 0.OOE+00 0C.OOE+00 0.OOE+00 O.OOE+00 0C.OOE+00

TEEN 0.O0E+00 0.0OE+00 0.00E+00 0.OOE+00 O.OOE+00 0.O0E+00 0.OOE+00 0.OOE+00

CHILD 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0 .OOE+00

INFANT 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.00OE+00

GOAT ADULT 8.57E+0 0 3.44E+00 4.25E-01 0.OOE+00 1.98E+00 0.00OE+00 3.75E+04 N/A

MILK TEEN 1.57E+01 6.28E+00 7.83E-01 0.OOE+00 3.65E+00 O.OOE+00 5.18E+04 N/A

CHILD 3.89E+01 1.17E+01 1.93E+00 0.OOE+00 6 .33E+00 0.O0E+00 4.20E+04 N/A

INFANT 6.71E+02 3.01E+01 3.99E+00 0.OOE+00 1.12E+01 0.O0E+00 4.25E+04 N/A

COW ADULT 4.02E+01 1.61E+01 l.99E+00 O.OOEE+00 9.31E+00 0.0CE+00 I .76E+05 N/A

MILK TEEN 7.39E+01 2.95E+01 3.68E+00 0.O0E+00 1.71E+01 0.0COE+CO0 2.43E+05 N/A

CHILD 1.83E+02 5.49E+01 9.07E+00 0.00E+00 2.97E+01 0.00E+00 1.97E+05 N/A

INFANT 3.78E+02 1.41E+02 1.87E+01 0.00E+00 5.26E+0l .CCR+00 2.00E+05 N/A

MEAT ADULT 6.96E+03 2.79E+03 3.45E+02 0.00E E+00 1.61E+03 0.OOE+00 3.0SE+07 N/A

TEEN 5.86E+03 2.34E+03 2.92E+02 0.00E+00 1.36E+03 0.O0E+00 1.93E+07 N/A

CHILD l.llE+04 3.33E+03 5.50E+02 0.00E+00 1.80E+03 0.00E+00 1.20E+07 N/A

INFANT 0.0OEE+00C 0.00E+00 0.00E+00 0.00E+00 0.0OE+00 0.0CE+0C0 0C.O0E+00 N/A

VEGETABLE ADULT 3.04E+04 1.22E+04 1.51E+03 0.00E+00 7.04E+03 0.O0E+00 1.33E+088 N/A

TEEN 4.00E+04 Il.ECE+04 1.99E+03 0C. 0OE+00 9.27E+03 0.0OE+00 1.31E+08 N/A

CHILD 8.98E+04 2.69E+04 4 .45E+03 0.00E+00 1.46E+04 0.0CE+00 9.68E+07 N/A

INFANT C.00E+E+00 C.OE+00 0.E0 0OE+00 .OCE+00 0.O0E+00 0.00E+00 0.OE+00 N/A

TOTAL ADULT 3.74E+04 1.50E+04 1.86E+03 0.OE+00 8.67E+03 0.0RE+0C 1.64E+08 N/A

INGESTION TEEN 4.59E+04 1.83E+04 2.28E+03 0.OOE+00 1.07E+04 0.00E+00 1.51E+08 N/A

CHILD 1.01E+05 3.C03E+04 5.01E+03 0.0R0CE+00 1.64E+04 0.00E+00 1.09E+08 N/A

INFANT 1.05E+03 1.72E+02 2.27E+01 0.00E+00 6.38E+01 0.0CE+00 2.42E+05 N/A

INHALATION ADULT 9.36E+03 3.75E+03 4.64E+02 0.00E+00 2.16E+03 2.81E+05 2.OOE+05 N/A

TEEN 1.34E+04 5.31E+03 6.62E+02 0.00E+00 3.09E+03 4.83E+05 2.14E+05 N/A

CHILD 1.85E+04 5.55E+03 9.14E+02 0.00E+00 3.00E+03 4.33E+05 9.73E+04 N/A

INFANT 1.40E+04 5.24E+03 6.99E+02 0.O0E+00 1.97E+03 4.33E+0O5 3.72E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/gCi/m3

Deposition pathways: units are mrem-m2/yr/ACi/sec
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Ce-144

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN
GROUP

GROUND ADULT 6.8BE+07 6.88E+07 6.88E+07 6.88E+07 6.88E+07 6.88E+07 6.88E+07 7.96E+07
TEEN 6.88E+07 6.88E+07 6.88E+07 6.88E+07 6.88E+07 6.88E+07 6.88E+07 7.96E+07
CHILD 6.88E+07 6.88E+07 6.88E+07 6.88E+07 6.88E+07 6.88E+07 6.88E+07 7.96E+07
INFANT 6.B8E+07 6.88E+07 6.88E+07 6.88E+07 6.88E+07 6.88E+07 6.88E+07 7.96E+07

GOAT ADULT 2.60E+04 1.09E+04 1.39E+03 0.OOE+00 6.44E+03 0.00E+00 8.78E+06 N/A
MILK TEEN 4.78E+04 1.98E+04 2.57E+03 0.OOE+00 1.18E+04 0.0OE+00 1.20E+07 N/A

CHILD 1.18E+05 3.69E+04 6.28E+03 0.OOE+00 2.04E+04 0.OOE+00 9.63E+06 N/A
INFANT 1.41E+06 6.9lE+04 9.46E+03 0.O0E+00 2.79E+04 0.OOE+00 9.68E+06 N/A

COW ADULT 1.65E+O0 6.91E+04 8.88E+03 0.O0E+00 4.10E+04 0.OOE+00 5.59E+07 N/A
MILK TEEN 3.04E+05 1.26E+05 1.63E+04 0.OOE+00 7.52E+04 0.OOE+00 7.65E+07 N/A

CHILD 7.50E+05 2.35E+05 4.OOE+04 0.OOE+00 1.30E+05 0.OOE+00 6.13E+07 N/A
INFANT 1.07E+06 4.40E+05 6.02E+04 0.OOE+00 1.78E+05 0.OOE+00 6.17E+07 N/A

MEAT ADULT 7.55E+05 3.16E+05 4.05E+04 0.0OE+00 1.87E+05 0.00E+00 2.55E+08 N/A
TEEN 6.36E+05 2.63E+O5 3.42E+04 0.OOE+00 1.57E+05 O.OOE+00 1.60E+08 N/A
CHILD 1.20E+06 3.76E+05 6.40E+04 0.00E+00 2.08E+0 5 0.OOE+00 9.80E+07 N/A
INFANT 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 2.94E+07 1.23E+07 1.58E+06 0.OOE+00 7.3OE+06 0.00E+00 9.95E+09 N/A
TEEN 4.95E+07 2.05E+07 2.66E+06 0.OOE+00 1.22E+07 O.OOE+00 1.24E+10 N/A
CHILD 1.21E+08 3.80E+07 6.46E+06 0.OOE+00 2.1OE+07 O.OOE+00 9.90E+09 N/A
INFANT 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 O.OOE+00 N/A

TOTAL ADULT 3.04E+07 1.27E+07 1.63E+06 0.OOE+00 7.53E+06 0.OOE+00 1.03E+10 N/A
INGESTION TEEN 5.05E+07 2.09E+07 2.71E+06 0.OOE+00 1.25E+07 0.OOE+00 1.27E+10 N/A

CHILD 1.23E+08 3.86E+07 6.57E+06 0.00E+00 2.14E+07 0.OOE+00 1.01E+10 N/A
INFANT 2.48E+06 5.09E+05 6.97E+04 O.OOE+00 2.06E+OS 0.OOE+00 7.14E+07 N/A

INHALATION ADULT 3.43E+06 1.43E+06 1.84E+05 0.OOE+00 8.48E+05 7.78E+06 8.16E+05 N/A
TEEN 4.89E+06 2.02E+06 2.62E+05 0.OOE+00 1.21E+06 1.34E+07 8.64E+05 N/A
CHILD 6.77E+06 2.12E+06 3.61E+05 0.OOE+00 1.17E+06 1.20E+07 3.89E+05 N/A
INFANT 3.19E+06 1.21E+06 1.76E+O5 0.OOE+00 5.38E+05 9.84E+06 1.48E+OS N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/ACi/m3
Deposition pathways: units are mrem-m2/yr/pCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION
T.B./ORG. SKIN INGESTION

6.88E+07 7.96E+07 1.20E+07 7.65E+07 2.55E+08 1.24E+10 1.27E+10 1.34E+07
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Pr-144

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN

GROUP

GROUND ADULT 0.OOE+00 0.0OE+00 0.0OE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00

TEEN 0.00E+00 0.0OE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

CHILD 0.OOE+00 O.0OE+OO 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 O.OOE+00

INFANT 0.00E+00 0.OOE+00 0.OOE+00 O.OE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00

GOAT ADULT 0.00E+00 0.O0E+00 0.OOE+00 0.OOE+00 0.O0E+00 0.00E+00 O.OOE+00 N/A

MILK TEEN 0.00E+00 0.00E+00 0.OOE+0O 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 N/A

CHILD O.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 0.00E+00 0.OOE+00 0.00E+00 N/A

INFANT 0.00E+00 0.O0E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 O.OE+00 N/A

COW ADULT 0.OOE+00 0.OOE+00 0.OOE+00 0 .OOE+00 0.O0E+00 0.OOE+00 O.OOE+00 N/A

MILK TEEN 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 N/A

CHILD 0.00E-O+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 N/A

INFANT 0.OOE+00 0.OOEE+00 0.0OE+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 N/A

MEAT ADULT 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 N/A

TEEN 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 N/A

CHILD 0.OOE+00 0.OOE+00 0.OOE+00 0.OOEE+00 0.00E+00 0.OOE+00 0.00E+00 N/A
INFANT 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 N/A

TEEN 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 N/A

CHILD 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 N/A

INFANT 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 N/A

TOTAL ADULT 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 N/A

INGESTION TEEN 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 N/A

CHILD 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 N/A

INFANT 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.000E+0 0.OOE+00 N/A

INHALATION ADULT 3.OlE-02 1.25E-02 1.53E-03 0.00E+00 7.05E-03 1.02E+03 2.15E-08 N/A

TEEN 4.30E-02 1.76E-02 2.18E-03 0.OOE+00 1.01E-02 1.75E+03 2.35E-04 N/A

CHILD 5.96E-02 1.85E-02 3.00E-03 0.OOE+00 9.77E-03 1.57E+03 1.97E+02 N/A

INFANT 4.79E-02 1.85E-02 2.41E-03 0.OOE+00 6.72E-03 1.61E+03 4.28E+03 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/ACi/m3
Deposition pathways: units are mrem-m2/yr/yCi/sec

*** MAXIMUM VALUES FOR PATHWAYS ***

GROUND: GROUND: GOAT MILK COW MILK MEAT VEGETABLE TOTAL INHALATION
T.B./ORG. SKIN INGESTION

0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 4.28E+03
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Nd-147

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN
GROUP

GROUND ADULT 8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31E+06 9.97E+06
TEEN 8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31E+06 9.97E+06
CHILD 8.31E+06 8.31E+0G 8.31E+06 8.31E+06 8.31E+06 8.31E+06 8.31E+06 9.97E+06
INFANT 8.31E+06 8.31E+06 8.31E+06 8.31E+O6 8.31E+06 8.31E+06 8.31E+06 9.97E+06

GOAT ADULT 5.09E+00 5.89E+OC 3.52E-01 0.OOE+00 3.44E+02 0.OOE+00 2.83E+04 N/A
MILK TEEN 9.80E+00 1.07E+0] - 6.38E-01 0.O0E+00 6.26E+00 0.OOE+00 3.84E+04 N/A

CHILD 2.40E+01 1.95E±+O 1.51E+00 O.0OE+00 1.07E+01 O.OOE+00 3.09E+04 N/A
INFANT 3.97E+02 4.90E+01 3.OOE+00 0.OOE+00 1.89E+01 0.00E+00 3.10E+04 N/A

COW ADULT 2.38E+01 2.75E+01 1.65E+00 0.OOE+00 1.61E+01 O.OOE+00 1.32E+05 N/A
MILK TEEN 4.58E+01 4.98E+01 2.98E+00 0.OOE+00 2.93E+01 0.OO0E+00 1.80E+05 N/A

CHILD 1.12E+02 9.11E+01 7.05E+00 0.OOE+00 5.OOE+01 0.00E+00 1.44E+05 N/A
INFANT 2.23E+02 2.29E+02 1.40E+01 0.OOE+00 8.82E+01 0.00E+00 1.45E+05 N/A

MEAT ADULT 2.34E+03 2.70E+03 1.62E+02 0.00E+00 1.58E+03 0.OOE+00 1.30E+07 N/A
TEEN 2.06E+03 2.24E+03 1.34E+02 1 .00E+00 1.3lE+03 0.00E+00 8.08E+06 N/A
CHILD 3.86E+03 3.13E+03 2.42E+02 0.O0E+00 1.72E+03 0.OOE+00 4.96E+06 N/A
INFANT 0 OOE+00 0.00E+00 0.00E+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 N/A

VEGETABLE ADULT 1.39E+04 1.61E+04 9.61E+02 0.0OE+00 9.39E+03 O.ooE+00 7.71E+07 N/A
TEEN 1.72E+04 1.87E+04 1.12E+03 0.OOE+00 1.10E+04 0.O0E+00 6.74E+07 N/A
CHILD 3.65E+04 2.95E+04 2.29E+03 0.00E+00O 1.62E+04 O.OOE+00 4.68E+07 N/A
INFANT 0.0E+00 0.00E+00 O.D0E+00 O.OOE+00 0.0OE+00 0.OOE+00 0.OOE+00 N/A

TOTAL ADULT 1.63E+04 1.88E+04 1.12E+03 0.OOE+00 1.10E+04 0.OOE+00 9.03E+07 N/A
INGESTION TEEN 1.93E+04 2.10E+04 1.26E+03 0.OOE+00 1.23E+04 0.OOE+00 7.57E+07 N/A

CHILD 4.05E+04 3.28E+04 2.54E+03 O.OOE+00 1.80E+04 0.O0E+00 5.19E+07- N/A
INFANT 6.20E+02 2.78E+02 1.70E+01 0.OOE+00 1.07E+02 O.OOE+00 1.76E+05 N/A

INHALATION ADULT 5.27E+03 6.10E+03 3.65E+02 O.OOE+00 3.56E+03 2.21E+05 1.73E+05 N/A
TEEN 7.8GE+03 8.56E+03 5.13E+02 O.OOE+00 5.02E+03 3.72E+05 1.82E+05 N/A
CHILD 1.08E+04 8.73E+03 6.81E+02 0.OOE+00 4.81E+03 3.28E+05 8.21E+04 N/A
INFANT 7.94E+03 8.13E+03 5.00E+02 0.OOE+00 3.lSE+03 3.22E+05 3.12E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/yCi/m3
Deposition pathways: units are mrem-m2/yr/ttCi/sec
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ODCM MAXIMUM PATHWAY DOSE FACTORS: RADIONUCLIDES OTHER THAN NOBLE GASES

Isotope: Np-239

PATHWAY AGE BONE LIVER T.BODY THYROID KIDNEY LUNG G.I. SKIN
GROUP

GROUND ADULT 0.OOE+00 O.O0E+00 O.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 0.00E+00 0.OOE+00
TEEN 0.00E+00 0.00E+00 O.00E+0 O.OE+00 0 .00E+00 0.OOE+00 O.0OE+00 0.O0E+00
CHILD O.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00
INFANT O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+O 0.OOE+00 O.OOE+00

GOAT ADULT 1.98E-01 1.95E-02 1.08E-02 0.OOE+00 6.08E-02 0.O0E+00 4.OOE+03 N/A
MILK TEEN 3.79E-01 3.57E-02 1.98E-02 0.OOE+00 1.12E-01 0.OOE+00 5.74E+03 N/A

CHILD 9.32E-01 6.69E-02 4.70E-02 0.O0E+00 1.93E-01 O.OOE+00 4.9SE+03 N/A
INFANT 1.64E+01 9.96E-02 9.96E-02 0.OOE+00 3.51E-01 O.OOE+00 5.09E+03 N/A

COW ADULT 9.26E-01 9.10E-02 5.02E-02 0.OOE+00 2.84E-01 0.OOE+00 1.87E+04 N/A
MILK TEEN 1.77E+00 1.67E-O 9.25E-02 O.OOE+00 5.23E-01 O.OOE+00 2.68E+04 N/A

CHILD 4.35E+00 3.12E-01 2.19E-01 0.OOE+00 9.02E-01 0.OOE+00 2.31E+04 N/A
INFANT 9.19E+00 8.22E-01 4.64E-01 0.OOE+00 1.64E+00 0.OOE+00 2.38E+04 N/A

MEAT ADULT 8.54E-02 8.40E-03 4.63E-03 O.OOE+00 2.62E-02 0.00E+00 1.72E+03 N/A
TEEN 7.47E-02 7.04E-03 3.91E-03 0.OOE+00 2.21E-02 0.00E+00 1.13E+03 N/A
CHILD 1.41E-01 1.01E-02 7.09E-03 0.OOE+00 2.92E-02 0.OOE+00 7.47E+02 N/A
INFANT 0 00E+00 0.OOE+00 O.OOE+OO .OOE+00 0.00E+00 0.00E+00 0.OOE+00 N/A

VEGETABLE ADULT 4.71E+02 4.63E+01 2.55E+01 O.OOE+00 1.45E+02 O.OOE+00 9.50E+06 N/A
TEEN 4.57E+02 4.31E+01 ;2.40E+01 0.OOE+00 1.35E+02 O.OOE+00 G.94E+06 N/A
CHILD 8.44E+02 6.06E+01 4.26E+01 0.OOE+00 1.75E+02 0.OOE+00 4.49E+06 N/A
INFANT O.OOE+O0 0.OOE+00 0C.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 N/A

TOTAL ADULT 4.72E+02 4.64E+01 2.56E+01 0.00E+00 1.45E+02 O.OOE+00 9.53E+06 N/A
INGESTION TEEN 4.60E+02 4.33E+01 2.41E+01 O.OOE+00 1.36E+02 O.OOE+00 6.97E+06 N/A

CHILD 8.50E+02 6.10E+01 4.29E+01 0.OOE+00 1.76E+02 O.OOE+00 4.52E+06 N/A
INFANT 2.56E+01 9. 22E-01 5.64E-01 O.O0E+00 l.99E+00 0.00E+00 2.89E+04 N/A

INHALATION ADULT 2.30E+02 2.26E+01 1.24E+01 0.OOE+00 7.OOE+01 3.76E+04 l.19E+05 N/A
TEEN 3.38E+02 3.19E+01 1.77E+01 0.OOE+00 1.00E+02 6.49E+04 1.32E+05 N/A

CHILD 4.66E+02 3.34E+01 2.35E+01 0.00E+00 9.73E+01 5.81E+04 6.40E+04 N/A

INFANT 3.71E+02 3.32E+01 1.88E+01 0.00E+00 6.62E+01 5.95E+04 2.49E+04 N/A

*Airborne pathways and tritium ingestion: units are mrem/yr/pCi/m3
Deposition pathways: units are mrem-m2/yr/[tCi/sec
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PROCEDURE REVISION SUMMARY

TITLE: WATERBORNE EFFLUENT DOSE CALCULATIONS

1. The description of the Composite Dose Conversion Factors, Kpj;
(Attachment F) has been expanded to include the Maximum Hypothetical
Water Ingestion Dose Factors (Attachment G).

2. Two numerical corrections are made to Attachment F, as follows:
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1.0 PURPOSE

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 Technical
Specifications (3.11.1.2 and 3.11.4).

This procedure constitutes part of the SSES Offsite Dose Calculation Manual (ODOIM)

which is a licensing basis document.

2.0 POLICYIDISCUSSION

2.1 Applicable Pathways

2.1.1 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).

2.1.2 Methodology for calculating dose to the maximum hypothetical offsite
individual has been developed for separate (fish, drinking water and
shoreline exposure) and composite liquid effluent pathways. This
methodology incorporates shore width, usage, dilution, and transit
parameters specific to the SSES site. Any revision to these parameters
should be reviewed against FSAR Table 11.2-15.

2.1.3 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.

2.2 Use of LADTAP II Computer Program

2.2.1 Waterborne effluent surveillances and dose projection calculations are
performed using the LADTAP II computer program as a method of
implementing the methodology of Regulation Guide 1.109.

This program may be used to calculate the quarterly (or any other time
period) doses to the maximum exposed individual. The computer code
IAdTAP II, which was developed by the NRC to perform dose
calculations from liquid effluent uses the assumptions of Regulatory
Guide 1.1e09.
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2.3 Effluent Data

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

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

2.3.3 Insignificant liquid effluent (i.e. causes underflow errors when input to
LADTAP II) may be excluded from further computations.

2.4 Proiected Dose

2.4.1 The projected quarterly dose contribution from batch releases for which
radionuclide concentrations are determined by periodic composite
sample analysis, as stated in TS Table 4.11.1.1.1-1 may be
approximated by assuming an average concentration based on the
previous monthly (rolling 31 day) or quarterly composite analysis.

2.4.2 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.

2.5 Assignment of Releases to the Reactor Units

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

a. Waterborne effluents shall be equally divided between Unit 1 and
Unit 2 release totals.
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3.0 REFERENCES

3.1 TS Table 4.11.1.1.1-1, Radioactive Liquid Waste Sampling and Analysis
Program.

'ZA#1 TR:.'HAMMW WZsW e

3.2 TS 3.11.1.2, [Radioactive Effluents] [Liquid Effluent] Dose.

.... .. ....

3.3 TS 3.11.4, [Radioactive Effluentsj Total Dose

3.5 10 CFR 20 Appendix B, Concentrations in Air and Water Above Natural
Background.

3.6 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.

3.7 40CFR190, Environmental radiation protection standards for nuclear power
operations.

3.8 Regulatory Guide 1.109, Rev. 1, October, 1977, Calculation of Annual Doses to
Man from Routine Releases of Reactor Effluents for the Purposes of Evaluating
Compliance with 10 CFR 50, Appendix I.

3.9 NRC NUREG/CR-1276, "User's Manual for LADTAP 11 - A Computer Program
for Calculating the Radiation Exposure to Man from Routine Release of Nuclear
Reactor Effluents", 3/80.

3.10 NEPM-QA-1011, Radiological Effluent Dose Calculation and Reporting.

3.11 NEPM-QA-1012, Offsite Liquid Dose Calculation.

3.12 PP&L Calculation EC-ENVR-0501 (OT-93-RKB-019), Liquid Dose Factor
Calculations- Liquid Pathway Dose Factors for SSES ODCM.
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3.13 PP&L Calculation EC-ENVR-0502 (OT-93-RKB-021), Determination of Liquid

Doses from SSES Pursuant to Recommendations in Calculation
OT-93-RKB-01 9.

3.14 PP&L Study EC-ENVR-1030, "Software Verification and Validation Test Report-

LADTAP II," Rev. 0.

3.15 SSES License Action Request 97-002, Clarification of Specifications 3.11.1.2

and 3.11.1.3, 1/20/97.

3.16 FSAR Table 11.2-15, Input Data for Aquatic Dose Calculations.

4.0 RESPONSIBILITIES

4.1 Supervisor- Operations Technology

4.1.1 Ensures adequacy and correctness of methodology used in calculating
doses resulting from waterborne effluents.

4.2 Environmental Services- Health Physicist (Effluent)

4.2.1 Performs dose calculations necessary for fulfillment of SSES Technical
Specification Surveillance Requirements.

4.2.2 Develops methodology and parameters to be used in calculating doses

resulting from waterborne effluents to ensure compliance with the dose

limitations in the Technical Specifications.

-5.0 DEFINITIONS

None.

6.0 PROCEDURE

6.1 Fish Pathway Liquid Effluent Dose Calculation Methodology

6.1.1 The Environmental Services Health Physicist shall determine the dose
due to radionuclides released in liquid effluent to unrestricted areas

during a specified time period via the fish ingestion pathway by the

Ft following:
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R - LKipj *Ci V*k] Eq. 1

where:

Rapj = Total fish ingestion dose during period to organ j to individuals
of age group a from all radionuclides in pathway p (mrem).

Kaipj = Fish ingestion dose conversion factor to organ j of individuals
of age group a from radionuclide i in pathway p
(mrem-ft 3/Ci-sec: Attachment A).

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

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

k = Conversion factor (3.785E3 ml/gallon).

F = Minimum blowdown flow (ft3/sec).

6.2 Potable Water Pathway Effluent Dose Calculation Methodology

6.2.1 The Environmental Services Health Physicist shall determine the dose

due to radionuclides released in liquid effluent to unrestricted areas

during a specified time period via the potable water ingestion pathway by

the following:

Kp= j * exp(-RijtP)* Ci V * k] Eq. 2

where:

Rapj = Total potable water ingestion dose during period to organ j to

individuals of age group a from all radionuclides in pathway p

(mrem);

Kaipj = Potable water ingestion dose conversion factor to organ j of

individuals of age group a from radionuclide i in pathway p

(mrem-ft 3 /Ci-sec: Attachment B);

xi = Radioactive decay constant of radionuclide i (hf: Attachment

C);

= River transit time (hr: Attachment D);
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DFP = Dilution factor (dimensionless: Attachment D); other factors
described in Section 6.1.

6.3 Shoreline Exposure Pathway

6.3.1 The Environmental Services Health Physicist shall determine the dose

due to radionuclides released in liquid effluent to unrestricted areas

during a specified time period via the shoreline exposure pathway by the

following:

Rzp = FL~ Ci V k] Eq. 3

where:

Rapj = Total shoreline dose during period to organ j (total body or
skin) to individuals of age group a from all radionuclides in
pathway p (mrem);

Kapjp = Shoreline dose conversion factor to organ j of individuals of

age group a from radionuclide i in pathway p (mrem-ft/Ci-sec:
Attachment E);

other factors described in Section 6.1.

6.4 Proiected Dose from Liquid Effluent

6.4.1 The Environmental Services Health Physicist shall determine the

combined fish, water ingestion and shoreline exposure pathway dose

contribution for the projected release period and volume from all

radionuclides released in liquid effluent to unrestricted areas using the
following equation:

Rap;= [Kip * Ci * V * k] Eq. 4

where:

Rapj = 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);

Kaipj = 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 F for Maximum Hypothetical Composite Dose
Factors, Attachment G for Maximum Hypothetical Water
Ingestion Dose Factors);
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other factors described in Section 6.1.

6.5 Use of LADTAP II Computer Program

The Environmental Services Health Physicist shall use the standard site specific
information listed in Attachment H when LADTAP I[ is used for surveillance
purposes as described in Attachments F and G to NEPM-QA-1011 and in
NEPM-QA-1012.

7.0 RECORDS

None.

odcm-qa-005(26)
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MAXIMUM HYPOTHETICAL DOSE FACTORS FOR FISH PATHWAY

Dose Factors for Fish Pathway: Maximum Hypothetical Adult (Page 1 of 2)

Dose Factor Units: mrem-ft3/Ci-sec

Location: Outfall/FIXED DILUTION

Usage (Uap) (kglyr:FISH) 21
Dilution (1/Mp:FISH) 15.90
Transit time (tf) hrs. 25

-Iotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI

1 H-3 O.00E+00 1.37E-04 1.37E-04 1.37E-04 1.37E-04 1.37E-04 1.37E-04

2 C-14 1.90E+01 3.80E+00 3.80E+00 3.80E+--00 3.60E+00 3.80E+00 3.80E+00

3Na-24 7.78E-02 7.78E-02 7.78E-02 7.78E-02 7.78E-02 7.78E-02 7.78E-02

4 P-32 8.OOE+02 4.97E+01 3.09E+01 O.OOE+00 O.OOE+00 8.00E-03 8.99E+01

5 Cr-Si O.OOE+OO O.OOE+O 7.53E-04 4.50E04 1.66E-04 9.99E-04 1.89E-01

M n-54 .OOE+OO 2.65E+00 5.0EE-O1 O.OOE+OO 7.89E-01 O.OOE+OO 8.12E+00

7 Mn-56 O.OOE+00 8.0EE-05 -05 O.OOE+OO 1.02E-04 O.OOE+00 2.57E-03

8 Fe-55 3.99E-01 2.76E-01 6.43E-02 O.OOE+00 O.OOE+00 1.54E-O1 1.58E-01

T Fe-59 6.20E-01 1.46E+00 5.59E-01 -.-OE+OO O.OOE+00 4.07E-01 4.86E+00

10 Co-58 O.OOE+00 5.36E-02 1.20E-01 O.OOE+00 O.OOE+OO 0.OOE+00 1.09E+00

11 Co-E60 .OOE+00 1.55E-01 3.43E-01 O.OOE+00 O.OOE+OO O.OOE+OO 2.92E+00

12 Ni-63 1.89E+01 1.31E+00 6.33E-01 O.OOE+00 0.00E+OO O.OOE+00 2.73E-01

13Ni-65 7.91E-05 1.03E-05 4.69E-06 O.OOE+00 O.OOE+OO O.OOE+00-00 2.61E-04

14 Cu-64 O.00E+00 1.55E-03 7.26E-04 O.OOE+OO 3.90E-03 O.OOE+OO 1.32E-Ol

1E Zn-65 1.40E+01 4.46E+01 2.02E+01 O.OOE+OO 2.98E+O1 O.OOE+OO 2.81E+Ol

16 Zn-69 2.35E-10 4.49E-lO 3.133E-11 .OOE+00 2.92E-10 O.OOE+00 6.75E-11

17 Br-83 0.O O.OOEI 0 .0E+OO 1.74E-05 O.OOE+OO O.O0E+0 O.OOE+O0 2.51E-05

18 Br-84 O.OOE+OO O.O0E+O0 2.14E-16 O.OOE+00 O.OOE+00 O.00E+00 1.68E-21

19 Br-85 O.OE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

2C Rb-86 O.OOE+OO 5.90E+01 2.75E+0l O.OOE+OO O.OOE+OO O.OOE+OO 1.16E+Ol

21 Rb-86 0-.00+0 .0E-0E+00 +0 .0E+00 0.00OE+00 0.00-i0 00E+00

21 Rb-88 O.0+OE+ T .OOE+00 O.OOE+0 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

22 Rb89 O7 .O0 E+O O.OO E+O O.O~OE+OC O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

23 Sr-89 1.32E+O1 O.OOE+OO 3.BOE-01 O.OOE+00 O.OOE+00 OO.OE+00 2.12E+0O

24 Sr-90 3.30E+02 O.OOE+00 8.11E+01 6.00E-03 O.OOE+00 O.OOE+00 9.54E+00

25 Sr-91 3.99E-02 0.0OE+00 1.61E-03 O.OOE+00 0.00E+00 O.OOE+00 .901E-01

26 Sr-92 1.57E-04 0.00E+00 6.77E-OE 0.00E+OO O.OOE+00 O.OOE+OO 3.10E-03

27 Y-90 2.67E-04 O.OOE+00 7.15E-06 0.00E+00 O.OOE+00 O.OOE+00 2.83E+00

28 Y-91m 2.84E-15 0.00E+0O 1.10E-1E O.OOE+00 O.OOE+00 O.OOE+00 8.34E-15

29Y-91 5.061E-03 0.OOE+00 1.35E-04 O.OOE+OO 0.0OE+00 O.OOE+OO 2.78E+00

30 Y-92 2.30E-07 0.OOE+00 6.711-09 O.OOE+00 0.OOE+00 O.OOE+00 4.02E-03

31 Y-93 1.75E-05 O.OOE+00 4.83E-07 -.- O0OE+00 0O.00E+00 0.0OE+00 5.55E-01

32 Zr-95 1.44E-04 4.62E-05 3.13E-0' O.OOE+00 7.251E-05 0.00+E0+0 1.46E2-0l

33 Zr-97 2.89E-06 5.83E-07 2.67E-07 0.00E+00 8.80E-07 0.0OE+0O 1.81E-01

34 Nb-95 2.6EE-01 1.482-01 7.9412-0 0.OOE+00 1.46E-01 O.OOE+00 8.97E+02

35 Mo-9 0.00E+00 4.8212-02 9.161-0 0.0E0+00 1.O9E-Ol 0.OOE+00 1.12E-01
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MAXIMUM HYPOTHETICAL DOSE FACTORS FOR FISH PATHWAY

Dose Factors for Fish Pathway:
Dose Factor Units:
Location:

Maximum Hypothetical Adult (Page 2 of 2)
mrem-ft3/Ci-sec
Outfall/FIXED DILUTION

leotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI

36 Tc-99m 3.03E-07 8.55E-07 l.09E-05 0.ODOE+OO 1.30E-05 4.19E-07 5.06E-04

37 Tc-101 0.OOE+OO O.OOE+00 O.OOE+OO 0.OOE+OO O.OOE+O0 O.OOE+00 0.OOE+00

38 Ru-103 2.64E-03 0.OOE+OO 1.14E-03 O.OOE+00 1.OlE-02 0.OOE+00 3.08E-01

39 Ru-105 4.52E-06 0.OOE+00 1.78E-06 0.OOE+00 5.84E-05 0.OOE+00 2.76E-03

40 Ru-106 3.99E-02 0.OOE+OO 5.05E-03 0.OOE+00 7.70E-02 0.OOE+00 2.58E+00

41 Ag-l0m 5.33E-04 4.93E-04 2.93E-04 0.OOE+OO 9.70E-04 0.OOE+00 2.01E-01

42 Te-125m 1.54E+00 5.57E-01 2.06E-01 4.63E-01 6.26E+00 O.OOE+OO 6.14E+O0

43 Te-127m 3.91E+00 1.40E+00 4.76E-01 9.99E-01 1.59E+01 O.OOE+OO 1.31E+01

44 Te-127 1.OOE-02 3.60E-03 2.17E-03 7.42E-03 4.08E-02 0.OOE+00 7.90E-01

45 Te-129m 6.54E+00 2.44E+00 1.04E+00 2.25E+00 2.73E+01 0.OOE+OO 3.29E+01

46 Te-129 1.79E-02 6.7lE-03 4.35E-03 1.37E-02 7.51E-02 0.OOE+00 1.35E-02

47 Te-131m 5.64E-01 2.76E-01 2.30E-01 4.37E-01 2.80E+OO 0.OOE+00 2.74E+Ol

48 Te-131 1.08E-20 4.51E-21 3.41E-21 8.87E-21 4.73E-20 0.OOE+00 1.53E-21

49 Te-132 1.17E+00 7.59E-01 7.12E-01 8.38E-01 7.31E+00 O.OOE+00 3.59E+01

50 I-130 4.05E-03 1.20E-02 4.72E-03 1.O1E+00 1.87E-02 O.OOE+O0 1.03E-02

51 I-131 8.29E-02 1.19E-01 6.79E-02 3.88E+01 2.03E-01 0.OOE+00 3.13E-02

52 I-132 2.36E-06 6.32E-06 2.21E-06 2.21E-04 1.O1E-05 0.OOE+00 1.19E-O6

53 T-133 1.35E-02 2.34E-02 7.13E-03 3.44E+OC 4.08E-02 0.OOE+OO 2.1OE-02

54 I-134 6.26E-12 1.70E-11 6.08E-12 2.94E-1 2.70E-11 0.OOE+00 1.48E-14

55 I-135 7.02E-04 1.84E-03 6.78E-04 1.21E-01 2.95E-03 0.OOE+00 2.08E-03

56 Cs-134 1.81E+02 4.30E+02 3.51E+02 0.OOE+0C 1.39E+02 4.62E+01 7.52E+00

57 Cs-136 1.79E+01 7.07E+01 5.09E+01 0.OOE+00 3.93E+01 5.39E+00 8.03E+00

58 Cs-137 2.32E+02 3.17E+02 2.07E+02 O.OOE+OC 1.08E+02 3.57E+01 6.13E+00

59 Cs-138 1.62E-15 3.20E-15 1.59E-15 O.OOE+00 2.35E-15 2.32E-1C 1.37E-2C

60 Ba-139 2.13E-09 1.52E-12 6.23E-11 0.OOE+00 1.42E-12 8.60E-13 3.77E-09

61 Ba-140 l.11E-Ol 1.40E-04 7.30E-03 O.OOE+00 4.76E-05 8.02E-05 2.30E-Ol

62 Ba-141 0.OOE+00 0.OOE+00 0.OOE+OO 0.OOE+00 0.OOE+00 0.OOE+OC 0.OOE+0C

63 Ba-142 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+O0 O.OOE+00

64 La-140 5.90E-05 2.97E-05 7.86E-06 O.OOE+00 O.OOE+OO O.OOE+OC 2.18E+OC

65 La-142 8.78E-11 3.99E-11 9.95E-12 O.OOE+00 0.OOE+00 0.OOE+00 2.92E-07

66 Ce-141 1.33E-05 8.99E-06 1.02E-06 O.OOE+OC 4.18E-06 0.OOE+00 3.44E-02

67 Ce-143 1.42E-06 1.05E-03 1.16E-07 0.OOE+00 4.61E-07 0.OOE+00 3.92E-02

68 Ce-144 7.07E-04 2.96E-04 3.80E-05 0.OOE+00 1.75E-04 0.OOE+00 2.39E-01

69 Pr-143 3.17E-04 1.27E-04 1.57E-05 O.OOE+00 7.34E-05 0.OOE+00 1.39E+00

70 Pr-144 O.OOE+00 0.OOE+00 0.OOOE+00 0.O OOE++00 0.0+ .OOE+OO O.OOE+OC

71 Nd-147 2.14E-04 2.47E-04 1.48E-05 0.OOE+00 1.45E-04 0.OOE+-0 l.l9E+OC

72 W-187 8.68E-02 7.25E-02 2.54E-02 0.OOE+C00 O.OOE+OO 0.00E+00 2.38E+Ol

73Np-239 1.27E-05 1.25E-06 6.90E-07 0.OOE+OC 3.90E-06 0.OOE+O0 2.57E-Ol
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MAXIMUM HYPOTHETICAL DOSE FACTORS FOR FISH PATHWAY

Dose Factors for Fish Pathway:
Dose Factor Units:
Location:

Maximum Hypothetical Teen (Page 1 of 2)
mrem-ft 31Ci-sec
Outfall/FIXED DILUTION

Usage (Uap) (kg/yr: FISH)
Dilution (1/Mp:FISH)
Transit time (tf) hrs.

16
15.9
25

_

Esotope Bone _

H-3 OT.OOE+00

C-14 2.07E+Ol

Na-24 8.02E-02

P-32 8.71E+02

Cr-51 O.OOE+00

4n-54 0.OOE+00

Mn-56 O.0OE+0O

Fe-55 4.18E-01

Fe-59 6.39E-01

Co-58 O.OOE+00

o-60 0. 0E+00

gi-63 1.96E+01

Ni-65 8.55E-05

Cu-64 0.OOE+ O

Zn-65 1.27E+01

Zn-69 2.55E-10

Br-83 0.00E+00

Br-84 0.0E0+0O

Br-85 O.OOE+±O

Rb-86 O.OOE+OO

Rb-88 0.OOE+OO

Rb-89 O.OOE+OO

Sr-89 1.44E+01!

Sr-90 2.76E+02

Sr-91 4.32E-02

Sr-92 1.69E-04

Y-90 2.892E-0

Y-91m 3.07E-15

Y-91 5.49E-3

Y-92 2.51E-07

Y-93 l.91E-05

Zr-95 1.49E-04

Zr-97 3.11E-06

Nb-95 2.67E-O

Mo-99 O.OOE+00

Liver

1.06E-04

4.13E+00

8.02E-2

5.4 E+01

0.OOE+00

2.61E+00
8 .44E-05

2. 96E-01

1.4 9E+00

5.33E-02

1.55E-01

1.38E+0O
1.09E-05

1.63E-03

4.41E+01
4 .87E-10

O. OOE+0O
O . OOE+00

6. 35E+0O

0.00E+00

O. OE+0020

O-.OOE+00
0.00E+00

0. OOE+00

OI.O OE+00

4.70E-05

6. 14E-07
1. 48E-Ol

5. 13E-02

T. Body
1. 06E-04

4.-13E+00

8.02E-02

3.38E+01

7.76E-04

5. 17E-01
1. 50E-05

6.91E-02

5.76E-0l

1.23E-01

3.50E-01

6.64E-01
4.98E-06

7 . 65E-04
2.0 6E+01

3.412E-1

.1.89E-05

2.26E-16

0. OOE+O0

2. 98E+O1

0 .7002+ 00~4. 12E-Ol

6.812+01
1.72E-03

7.21E-06

7.79E-06

1. 17E-16

1.47E-04

7. 25E-09

5.23E-07

3.23E-05
72. 83E-7
8. 17E-02

29.7 9E-O:

I

i

Thyroid Kidney Lung

1.06E-04 1.06E-04 1.06E-04

4.13E+0-0 4.13E+00| 4.13E+00

8.02E-02 8.02E-02 8.02E-02

0.E0+00 O0.OOE+00 O0.OOE+00

4.31E-04| 1.70E-04 1.12E-03

0.00E+OO 7.772-01 0.00E+00

0.00E+00 1.07E-04 0.00E+00

0. +00E+OO .00+00 1.88E-01

+.002+00 0.OOE+OO| 4.71E-01

O.OOE+00 O.OE+00 0.OOE+00

O.OOE+00 0.00E+OO O.OOE+00

O.OOE+00 O.00E+00 0.00E+00

0.00E+00 0.OOE+00 0.00E+00

0.00E+O0 4.12E-03 0.00E+O0

O.OOE+00 2.83E+O1 O.OOE+OO

0.00E+00 3.18E-10 0.OOE+00

0.OOE+00 0.00E+00| 0.0E0+00

O.OOE+00| 0.00E+00 O.OOE+00

O.OOE+OO| 0.00E+00 0.0E0+00

0.OOE+00 0.OOE+00 0.0OOE+00

O.00E+00 O.OOE+0O0 0.OOE+00

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

0. 00±E+00 0.0OE+00 0.00E+00

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

O.OOE+00 O.0OE+O 0.0E0+00

O.OOE+00 O.OOE+00 O.OOE+00

O.OEOO O.OO~E+OO| O.0 OE +OO
O.0E+OO 0.0OE+0O| 0.0OE+00

0.00E+OO 0.0E+0+0 O.OOE+00

0.OOE+00 6.90E-05 O.OOE+00

O.OEOO 9.2E- 07| O7.OO0 E+OO

0 .0 0E + °° 14 4 E-Ol| O-T.00 E+OO

0.OOE+001 1.17E-Ol| O.-OOE+OO1

GI-LLI
1 .06E-04

4.13E+00

8.02E-02

7. 32E+01

1.30E-01

5.35E+00
5.55E-03

1. 28E-01I

3.53E+00
7.34E-01

2. 02E+00

2.20E-O01

5.93E-04

1 .26E- 0

1.87E+01

8.97E-10|

0. OOE+00

O OOE+00g

O. OOE+OO|

9.39E+00i

0. OOE+00

0.002E+00

1 .72E+00
-7 74E+00t

1. 96E-01

43 1E -0~3

23 9E+00]

1.45E-13

2~.25~E+OO|0

6.88E-03j
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MAXIMUM HYPOTHETICAL DOSE FACTORS FOR FISH PATHWAY

Dose Factors for Fish Pathway:
Dose Factor Units:
Location:

Maximum Hypothetical Teen (Page 2 of 2)
mrem-ftW/Ci-sec
Outfall/FIXED DILUTION

:: �36

37

38

3 9

4 0

d 1

42

Tc-99m

Tc-101

Ru- 103

Ru-105
Ru-1068

Ag-llOm

Te-125mn

Bone

3.10E-07

0. OOE+00

2.77E-03

4 .87E-06

4. 33E-02

5. 20E-04

1. 67E+00

Liver

8.64E-07

0 . OOE+00
0. 00E+00

0. OOE+00

0.00E+00

4. 92E-04
6. 03E-01

T. Body

1. 12E-05

0. 00E+00

1. 18E-03

1. 89E-06

5 .46E-03

3. 0OE-04

2. 24E-01

Thyroid

0 . OOE+00

0 .OOE+00

Kidney

1. 29E-05

. 0. OOE+OO

Lung GI-LLI

4.80E-07 5.68E-04

0.00E+00 0.OOE+00
i r0.OOE+0O . _ _ _ _ _

r

0. OOE+000. 00E+00

4 . 68E-01

9. 77E-03

6.14E-05

8. 35E-027

9.39E-04

0 .0OE+00

o 0. OE+CO0

0. OOE+0O]

0 . OOE+OO|

0 . OOE+00

0. OOE+00
I 1. _1+C 1 _72_+5. 06E-01-

43

47

Te-127rn

ZTe-1 2 7
Te -12 9rn

Te-129
TT-1 3 1mn

4. 25E+00

1. lOE-02

7-.06E+00
1. 94E-02

6. 06E-01

1. SlE+00

3. 89E-03

2. 62E+00

7. 24E-03

2. 91E-01

5 .06E-01

2. 36E-03

1.12E+00

4. 72E-03

2. 43E-01

l.Ol1E+00

7-.56E-03

2 .28E+00

1.39E-02

4. 37E-Ol

I 1 .72jE+01

4 .44E-02

2. 96E+O01

8. 15E-02

3. 03E+00

I

0 _ _ _ tJ
I

- -- - -1 . - - - - I - - II I
. _

48ITe-131 1. 16E-2U 4 .80E~-Zl -1 . to 4 H- : 0 . ;,1-

7.8E0 .- I U 8. .7-
_

4 9

50

51

52

53
5 4

r C

Te-132

I-130

I-131

I-132

I-133

I-134
T-135

1 .24E+00
4. 21E-03

8. 88E-02

2.48E-06

1. 45E-02

6.5 6E-12
7.3 6E-04

'7. 84E-01

1.22E-02

1.24E-01

6.4 8E-06
2.4 6E-02

1 .74E-11
1 .89E-03

* n wQrit ]I . )OrL-U1L

4. 86E-03

6. 68E-02
2. 33E-06

7.51E-03
6.25E-12

7 .02E-04

8.27E-Ol

9. 93E-0O

3. 63E+01
2. 18E-04

3. 44E+00

2. 90E-10

1.22E-01

I

5 .09E-20

7 .52E+0O
1 .88E-02

2.14E-01
1. 02E-OS

4 .32E-02

2 .74E-ll

2. 99E-03

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

0. OOE+00O

0. 00E+001

0. OOE+001

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

0 . OOE+O0

0 . OOE+00

0 . OOE+C0

3

2

1

4

1

8

2

1

2

9

2

9

2
Z

1
Z

56Cs-134 1.85E+02 4.36E+02 2.02E+02 O.OOE+OO 1.38E+02 S.29E+01 5

57 Cs-136 i.8OE+Ol 7.08E+01 4.76E+01 O.OOE+O- 3.86E+01 6.08E+00 5

58 Cs-137 2.48E+02 3.30E+02 1.15E+02 0.OOE+00 1.12E+02 4.36E+Ol 4

|59|Cs-138 1.74E-1S 3.34E-1S 1.67E-15 0 . OOE+00 2.46E-15 2.87E-16 2

6|Ba-139 | 2.32E-09 1.64E-12 6.77E-ll O.OOE+00 1.54E-12 1.13E-12 2

61 Ba-140 l .19E-01 1.46E-04 7.66E-03 0.OOE+OO 4.94E-05 9.79E-05 l

6 62|Ba-141 0. OOE+O O . OOE+00 O .OE+ .OOE+OO O . OOE+O0 OC.CCE 0 C

63Ba-142 0 .COE+OO C.OOE+0O 0.OOE+00 O.OOE+0 O.OOE+0O O.OOE+O0

| 64|La-140 | 6.26E-05 3.08E-05 81- 0O0.OOE+ . O.OOE+O00
-Ea- ~O 6 26 ~O 1 3 O8 ~G ~ 1 E~- 6~ U C) E U~h-t 0 U .4 D '

7.31E-01l

93E-03
.08E+00

38E-O1
94E+C0

06E+01

.47E-O1
65E+O1
06E-01
33E+01

56E-22|

2.48E+01

.36E-03

.46E-02

82E-06
*.86E-02

.29E-13
lCE-03
42E+00

5.7 CE+00

4. 69E+00

1.51E-18

.07E-08
1.83E-01

).OOE+O0
O . OOE+OO

L.77E+0O
L. 27E-06
2.75E-02

3.37E-02
1.93E-O1
1.13E+0O

O. OOE+OO

9.54E-01
2.07E+O1

2 .18E-l1

65[La-142 I 9.36E-111 4.16E-111 I.V41:-±I

66ICe-141 I 1.44E-05T 9. 61E-061 1.10E-06

U .OuOE+0u

O . OOE+ 00 4 .53E-06
_ 5 __ _ _ .

67tCe-143 I 1 .54E-061 1. 12E-031 12E01 COE0

688Ce-144 1 7 .68E-041 3. 18E-041 4 .13E-051 0.OCCE+00

D 1

69|Pr-143 3.44E-04| 1.37E-04 1.71E-05 O.OOE+OO 7.

70|Pr-144 |.OOE+00T 0.OOE+OO O.OOE+O[ O.OOE+0O 0.(

47Nd-147 2.43E-04 4 2.64E-04 1.58E-05 [ .OOE+OO 1.'

72W-187 9.37E-02| 7.64E-02 2.68E-02 O.OOE+OO O.(

73NP-239 1.43E-05| 1.35E-06 7.51E-07 O.OOE+00 4.:

02E-07

90E-04

98E-05

)OE+OO
5SE-04
OOE+O0
24E-06

I

CO. OOE+C00. OOE+00]

C . OOE+00

C . OOE+0OO

0. OOE+00
OC. OOE+O0

I

I
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MAXIMUM HYPOTHETICAL DOSE FACTORS FOR FISH PATHWAY

Dose Factors for Fish Pathway:
Dose Factor Units:
Location:

Usage (Uap) (kg/yr: FISH)
Dilution (1/Mp:FISH)
Transit time (tf) hrs.

Maximum Hypothetical Child (Page 1 of 2)
mrem-ft3/Ci-sec
Outfall/FIXED DILUTION

6.9
15.9
25

Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI

1 H-3 O.OOE+00 8.72E-05 8.72E-05 8.72E-05 8.72E-05 8.72E-05 8.72E-05

2 C-14 2.66E+01 5.31E+00 5.31E+00 5.31E+00 5.31E+00 5.31E+00 5.31E+00

3 Na-24 8.72E-02 8.72E-02 8.72E-02 8.72E-02 8.72E-02 8.72E-02 8.72E-02

4 P-32 1.12E+03 5.26E+01 4.33E+01 0. OOE+00 -. 0OOE+00 O.0OOE+00 3.1OE+0l

5 Cr-51 O.OOE+00 O.OOE+00 8.28E-04 4.59E-04 1.26E-04 8.39E-04 4.39E-02

6 Mn-54 O.OOE+00 2.04E+00 5.43E-01 O.OOE+00 5.72E-01 O.OOE+00 1.71E+00

'7 Mn-56 O.OOE+00 7.69E-05 1.74E-05 0.0OOE+00 9.30E-05 O.OOE+00 1.11E-02

8 Fe-55 5.49E-01 2.91E-01 9.02E-02 O-. 00OE+00 .00OE+00 1.65E-01 5.39E-02

c Fe-59 7.75E-01 1.25E+00 6.25E-01 O.OOE+00 O.OOE+00 3.64E-01 1.31E+00

10 Co-58 O.OOE+00 4.25E-02 1.30E-01 0.OOE+00 O.OOE+00 O.OOE+00 2.48E-01

21 Co-60 O.OOE+00 1.26E-01 3.72E-01 0. OOE+00 O.OOE+00 O.OOE+00 6.99E-01

12 Ni-63 2.57E+01 1.37E+00 8.74E-01 0.00E+00 0O.00OE+OO O..OOE+-O 9.26E-02

13INi-65 1.09E-04 1.03E-05 6.01E-06 O.OOE+00 O.OOE+00 0.00OE+00 1.26E-03

14 Cu-64 0 . OOE+00 1.49E-03 9.03E-04 O.OOE+OO 3.61E-03 O.0OE+OO 7.01E-02

15 Zn-65 1.30E+01 3.47E+01 2.16E+01 O.OOE+00 2.19E+O1 O.OOE+O0 6.10E+00

16 Zn-69 3.28E-10 4.74E-10 4.38E-11 O.OOE+00 2.88E-10 O.OOE+00 2.99E-08

17 Br-83 0. OOE+00 O.0OOE+00 2.43E-05 D.0OOE+0 0 . OOE+00 O-. 00E+O0 O . OOE+00

18 Br-84 0.00E+00 O.OOE+OO 2.68E-16 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O

1SBr-85 0 . OOE+00 O . OOE+0O 0.OOE+00 O.OOE+00 O.0OOE+00 0.00OE+00 O. OOE+OO

2CRb-86 O.OOE+00 6.15E+01 3.78E+01 O.0OOE+00 O.OOE+00 O.OOE+00 3.96E+00

21Rb-88 0 . OOE+00 O.OOE+00 0.0OE+0O ± .0 O.00 .1OE. E.+OO 0.00OE+00 O.OOE+00

22 Rb-89 O.OOE+O0 .OOE+OO O.0OOE+00 0 . OOE+O0 0.00OE+00 0.00OE+00 OOOE+OO

23 Sr-89 1.86E+01 0 .OOE+00 5.32E-01 0 .00E+O0 0. OOE+00 O.OOE+00 7.21E-01

24 Sr-90 2.43E+02 O.0OOE+00 6.17E+01 0.001E+00 O.0OOE+00 0. OOE+00 3.28E+00

25 Sr-91 5.55E-02 0 . OOE+00 2.09E-03 0 . OOE+O O.OOE+O0 0 .OOE+00 1.22E-01

265r-92 2.16E-04 0.00E+O0 8.66E-06 0.0OOE+00 0.OOE+00 O.OOE+00 4.09E-03

27 Y-90 3.74E-04 0.OOE+00 1.OOE-05 0.00E+00 0. O.OOE+00 0.OOE+00 1.07E+00

28 Y-9lm 3.92E-15 O.OOE+00 1.43E-16 O.0OOE+O 0 .00E+O0 O.0OOE+00 7.68E-12

29 Y-91 7.10E-03 O.0OOE+00 1.90E-04 O.OOE+00 0. O00. 00 0. OOE+00 9.45E-01

30 Y-92 3.21E-07 0 . OOE+00 9.20E-O9 O.0OOE+00 0.00E+00 0. OOE+00 9.29E-03

31 Y-93 2.45E-05 O.OOE+00 6.722E-07 0.00OE+00 O.OOE+00 0.00OE+00 3.65E-O1

32 Zr-95 1.81E-04 3.97E-05 3.54E-05 0 .0 0O+00 5.69E-05 0. OE+O0 4.14E-02

33 Zr-97 3.95E1-06 5.71E-07 3.37E-07 O.OOE+00 8.192E-07 0.OOE+00 8.64E-02

34 Nb-95 3.16E-01 1.23E-01 8.78E1-02 O0. 0OE+0O 1.15E-O1 .00 1+O0 2.27E+02

35 Mo-99 0 . 00E+00 4.88E-02 1.21E-02 0. OOE+00 1.0412-01 0.0OE+00 4. 04E-02
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MAXIMUM HYPOTHETICAL DOSE FACTORS FOR FISH PATHWAY

Dose Factors for Fish Pathway: Maximum Hypothetical Child (Page 2 of 2)

Dose Factor Units: mrem-ft 3/Ci-sec

Location: Outfall/FIXED DILUTION

=
36

37

38

39

-40

41

42

43

44

45

47

50

51

52

53

5 4

55

5 6

57

-58

5 9

60

61

62

63

64

65

6 E

67

-6E

6

7 C

71A

'72

-73--

Icotopa Bone

Tc-99m 3.72E-07

Tc-101 O.OOE+OO

Ru-103 3.43E-04

Ru-105 6.21E-06

Ru-106 5.57E-02

Ag-llOr 5.90E-04

Te-125m 2.15E+O0

Te-127mn 5.48E+00

Te-127 1.41E-02

Te-129m 9.10E+00

Te-129 2.50E-02

Te-131m 7.72E-01

Te-131 1.49E-20

Te-132 1.55E+OO

I-130 5.15E-03

I-131 1.13E-01

I-132 3.06E-06

I-133 1.84E-02

I-134 8.12E-12

I-135 9.11E-04

Cs-134 2.23E+0

Cs-136 2.12E+0O

Cs-137 3.12E+02

Cs-138 2.20E-l1

Ba-139 2.99E-09

Ba-140 1.50E-0O

, Ba-141 O.OOE+O(

Ba-14
2  O.OOE+O0

La-140 7.83E-OE

La-142 1.18E-1C

Ce-141 1.85E-OE

Ce-143 1.97E-O1

e-144 9.90E-04

Pr-143 4.45E-04

Pr-144 O.OOE+O(

Nd-147 3.12E-04

W-187 1.19E-0O

Np-239 1.84E-O'

7
1

I

7

T

5

5
7

i
i

i

7

Liver|

7.29E-07

0 . OOE+0

O . OO+OO

0.0 0E+0

0. 00E+00

3.98E-041

5.83E-01

1.4 8E+00

3. 80E-03

2.54E+00

6.99E-03

2.67E-01
4 .55E-21|

6.842-0

1.042-02

1.13E-01

5.63E-06

2.28E-02

1. 51E-ll

1. 64E-03

3. 66E+02

5.84E+01

2.99E+02

. 3.06E-15

1.59E-12

1 .31E-04

0. OOE+00

0. OOE+OO

2.7 4E-05

)3.77E-11

9.24E-06

1.07E-03

3.10E-04

1 .34E-04

0 .OE+00

2 53E-04

7. 03E-02

1 .32E-0E

T. Body |

|1.21E-05|

|1. 32E-03

2.25E-06
6.96E-03

3. 19E-04
2. 87E-

|6.5 lE-Ol1

3. 02E-03
|1.41E+00|

5. 94E-03|

|2. 84E-Olj

4 4.442-21

8.26E-01O
5.3 6E-031

6.43E-021
|2.59-06

8. 62E-03

6.94E-121

7.76E-041
7.73E+01!

*| 3.7 8E+01

4.41E+01

1. 94E-15

8.65E-11
1|8.752-03

0 . OOE+00
0. °OOE+00|

9.23E-06

1.18E-11

1.37E-06

1. 55E-07

5.29E-05

i|2.21E-05

CF .-O OE+OO

: 1. 96E-05

1 3.16E-02

9.31E-07

Thyroid

O.OOE+00

0 . OOE+00

0|.00E+00

0 .OOE+00

0. OOE+00

|6. 03E-01|

T 1.31E+ 00

|9.7 6E-03|

T2. 93E+00

1.79E-02

5.49E-O1

| 1.14E-20

9. 96E-01

1.15E+00

3.74E+01

2. 61E-04

C| 4.23E+OO

3. 47E-10
1|1.452-01

0. OE+00

0 .OOE+OO

0. OOE+00

O.OOE+00

70 O.OE+OO

T. O.OO-E+OO

O.OOE+00

0 .OOE+00

0.00+0

0.00+0

0l .002+00

0j .002+00

0l .002+00
0I 020
0l .002+00

0O.002+00

0| .002+00

Kidney

1. 06E-05|

8.62E-03

5.4 6E-05|
7.53E-02

7.42E-04
0.OOE+00
1.56E+01

4.01E-02j

t2.67E+01
|7 .33E-02|

2.52E+00
4 .52E-20

| 6. 35E+0

| 1.55E-02

8 .8 6E-06

|3.802-02

|2.3 12-11

|2.512-03

1.14E+02

j 3.11E+01

|9.742E+0
|2.152-15
|1.392-12

4.28E-05

0 ..OE+OC

0. OOE+OC

4. OSE-0E
)|4.492-07

1 .72E-04

7 . 23E-05

t|O.OOE+OC

1.39E-0O

3O.OOE+O

-- f.83E-O(

Lung

3.70E-07

0o.0ooE+00o

0.002+00'

0.002+00

0.002E+00
0. OOE+00

0 . OOE+00

0 .0OE+00

0. OOE+00|

0 O OOE+OO|
0. OOE+00

0.002E+00'-- O.OOE+ OT

0. OOE+00

0-. 0 ~ET02+0
| o.OOE+Ooj1
0 .00E+00

*1 o . 3 OE +OOI

0. OOE+00

4 . OOE+00

il . °°0 E+ °o|

I 3.502E+O
il2.322-16

7|9.372-13

;j7.832-05

T| O-'.OO E+OO

--- O.OOE+OO

0.002E+O

)| .OE+OO(

6|I O.OOE+OO

7j 0.002+00

0| .002+00
0.020

ol0.OOE+OO
0.020

0.020

GI-LLI|

4 .15E-04

0. OOE+00

8.86E-02

4.06E-03

8.67E-01

4.74E-02

2.072E+00

4.44E+00

5.51E-01

1 .112E+01

1.56E+00

1.08E+01

7 .85E-20

6.88E+00

4.86E-03j

1 .01E-02

6.622-061

9. 18E-031

.0OE-211

1.25E-03

| 1.97E+00

2.052E+00

1.87E+00

1.41E-15

1.72E-07|

i 7.60E-021

0. OOE+00

IO . OOE+O

7. 63E-01

7.46E-06

1.15E-02

1.57E-02

8.09E-02

4.80E-01

4 . OOE-01

9.88E+00

9.80E-02
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MAXIMUM HYPOTHETICAL DOSE FACTORS
FOR POTABLE WATER PATHWAY

Dose Factors for Potable Water Pathway:Maximum Hypothetical Adult (Page 1 of 2)

Dose Factor Units: mrem-ft 3/Ci-sec
Location: Danville Receiver/VARIABLE DILUTION

Usage (Uap) (kg/yr: WATER) 730

Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI

1 H-3 O.OOE+00 8.43E-02 8.43E-02 8.43E-02 8.43E-02 8.43E-02 8.43E-02

2 C-14 2.28E+00 4.56E-01 4.56E-01 4.56E-01 4.56E-01 4.56E-01 4.56E-01

3 Na-24 1.37E+00 1.37E+00 1.37E+00 1.37E+00 1.37E+00 1.37E+00 1.37E+00

P-32 1.55E+02 9.64E+00 5.99E+00 O.OOE+00 0.OOE+00 0.0OOE+00 1.74E+01

5 Cr-51 0.OOE+00 O.OOE+00 2.14E-03 1.28E-03 4.71E-04 2.83E-03 5.37E-01

6 Mn-54 0.OOE+00 3.67E+00 7.00E-01 0.OOE+00 1.09E+00 0.OOE+00 1.12E+01

Mn-56 O.OOE+00 9.23E-02 1.64E-02 0.OOE+00 1.17E-01 O.OOE+00 2.95E+00

8 Fe-55 2.21E+00 1.53E+00 3.56E-01 0.OOE+00 O.OOE+00 8.51E-01 8.75E-01

9 Fe-59 3.49E+00 8.19E+00 3.14E+00 0.OOE+00 O.OOE+00 2.29E+00 2.73E+01

10 Co-58 O.OOE+00 5.98E-01 1.34E+00 0.OOE+00 0.OOE+00 O.OOE+00 1.21E+01

11 Co-60 0.00E+00 1.72E+00 3.79E+00 0.OOE+00 O.OOE+00 O.OOE+00 3.23E+01

12 Ni-63 1.04E+02 7.24E+00 3.50E+00 0.0OE+00 O0.OE+00 O.OOE+00 1.51E+00

13 Ni-65 4.24E-01 5.51E-02 2.51E-02 O.OOE+00 0.OOE+00 0.OOE+00 1.40E+00

14 Cu-64 0.OOE+00 6.69E-02 3.14E-02 0.OOE+00 1.69E-01 0.OOE+00 5.70E+00

15 Zn-65 3.89E+00 1.24E+01 5.59E+00 O.OOE+00 8.27E+00 0.00E+00 7.79E+00

16 Zn-69 8.27E-03 1.58E-02 1.10E-03 0.OOE+00 1.03E-02 O.OOE+00 2.38E-03

17 Br-83 0.OOE+00 O.OOE+00 3.23E-02 0.OOE+00 O.OOE+00 O.OOE+00 4.65E-02

18 Br-84 O.OOE+00 O.OOE+00 4.18E-02 0.OOE+00 0.OOE+00 0.OOE+00 3.282-07

19 Br-85 O.OOE+00 O.OOE+00 1.72E-03 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

20 Rb-86 0.OOE+00 1.69E+01 7.89E+00 O.OOE+00 O.OOE+00 0.OOE+00 3.34E+00

21 Rb-88 O.OOE+00 4.86E-02 2.58E-02 O.OOE+00 O.OOE+00 O.OOE+00 6.71E-13

22 Rb-89 0.OOE+00 3.22E-02 2.26E-02 0.OOE+00 O.OOE+00 O.OOE+00 1.87E-15

23 Sr-89 2.47E+02 0.OOE+00 7.10E+00 0.OOE+00 O.OOE+00 0.OOE+00 3.97E+01

24 Sr-90 6.09E+03 0.00E+00 1.49E+03 O.OOE+00 O.OOE+00 O.OOE+00 1.76E+02

25 Sr-91 4.55E+00 0.OOE+00 1.84E-01 O.OOE+00 0.OOE+00 O.OOE+00 2.17E+01

26 Sr-92 1.73E+00 O.OOE+00 7.47E-02 O.OOE+00 O.OOE+00 0.00E+00 3.42E+01

27 Y-90 7.72E-03 0.OOE+00 2.07E-04 O.OOE+00 0.OOE+00 O.OOE+00 8.19E+01

28 Y-91m 7.30E-05 O.OOE+00 2.83E-06 O.OOE+00 0.OOE+00 O.OOE+00 2.14E-04

29 Y-91 1.13E-01 O.OOE+00 3.03E-03 O.OOE+00 O.OOE+00 O.OOE+00 6.23E+01

30 Y-92 6.79E-04 0.OOE+00 1.98E-05 O.OOE+00 O.OOE+00 O.OOE+00 1.19E+01

31 Y-93 2.15E-03 O.OOE+00 5.94E-05 OOOE+00 O.OOE+00 O.OOE+00 6.83E+01

32 Zr-95 2.44E-02 7.83E-03 5.30E-03 O.OOE+00 1.23E-02 O.OOE+00 2.48E+01

33 Zr-97 1.35E-03 2.72E-04 1.24E-04 0.02+00 4.11-E-04 0.OOE+00 8.43E+01

34 Nb-95 4.99E-03 2.7BE-03 1.49E-03 O.OOE+00 2.75E-03 O.OOE+00 1.69E+01

35 Mo-99 O.OOE+00 3.46E+00 6.58E-01 O.OOE+00 7.84E+00 0.OOE+00 8.02E+00
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MAXIMUM HYPOTHETICAL DOSE FACTORS
FOR POTABLE WATER PATHWAY

Dose Factors for Potable Water Pathway:Maximum Hypothetical Adult (Page 2 of 2)

Dose Factor Units: mrem-ft3/Ci-sec
Location: Danville ReceiverNARIABLE DILUTION

Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI

36 Tc-99m l.98E-04 5.60E-04 7.14E-03 C.OOE+OO 8.51E-03 2.75E-04 3.32E-Cl

37 Tc-101 2.04E-04 2.94E-04 2.88E-03 C.OOE+OO 5.29E-03 l.50E-04 8.83E-16

38 Ru-103 1.49E-C1 O.OOE+OO 6.40E-02 O.OOE+OO 5.67E-O1 O.OOE+OO 1.73E+OI

39 Ru-105 1.24E-02 O.OOE+CO 4.88E-03 O.OOE+CO 1.60E-O1 O.OOE+OO 7.56E+OC

40 Ru-106 2.21E+OO O.OOE+OO 2.79E-O1 O.OOE+CC 4.26E+OO O.OOE+CC 1.43E+i21

41 Ag-llm 1.28E-O1 1.19E-01 7.06E-02 O.OOE+OO 2.34K-Cl O.OOE+OO 4.85E+O1

42 Te-125m 2.15E+00 7.80E-01 2.88E-01 6.47E-01 8.75E+OO O.OOE+OO 8.59E+OC

43 Te-127m 5.44E+00 1.94E+00 6.62E-01 1.39E+00 2.21E+O1 O.OOE+OO 1.82E+Ol

44 Te-127 8.83E-02 3.17E-02 l.91E-02 6.54E-02 3.60E-OC O.OOE+OO 6.97E+OC

45 Te-129m 9.23E+00 3.44E+00 1.46E+00 3.17E+00 3.85E+O1 O.OOE+OO 4.65E+Ol

46 Te-129 2.52E-02 9.48E-03 6.14E-03 1.94E-02 1.06E-C1 O.OOE+OO l.90E-02

47 Te-131m 1.39E+00 6.79E-01 5.66K-0C 1.08E+00 6.88E+K- O.OOE+OC 6.75E+Ol

48 Te-131 1.58E-02 6.61E-03 4.99E-03 1.30E-02 6.93E-02 O.OOE+OO 2.24E-O3

49 Te-132 2.02E+00 1.31E+00 1.23E+00 1.45E+00 1.26E+O1 O.OOE+OO 6.19E+OI

50 I-130 6.07E-01 1.79E+00 7.07E-01 1.52E+021 2.79E+0O O.OOE+O0 1.54E+OC

51 I-131 3.34E+00 4.78E+00 2.74E+00 1.57E+03 8.19E+0O O.OOE+00 1.26E+0C

52 I-132 1.63E-01 4.36E-01 1.53E-01 1.53E+01 6.95E-O1 O.OOE+OO 8.19E-02

53 I-133 1.14E+00 1.98E+00 6.05E-01 2.91E+02 3.46E+0O O.OOE+0O 1.78E+OC

54 T-134 8.51E-02 2.31E-01 8.27E-02 4.01E+00 3.68E-1 O.OOE+OO 2.02E-04

55 I-135 3.56E-01 9.31E-01 3.44E-01 6.14E+01 1.49E+OO O.OOE+CO l.OSE+OC

56 Cs-134 4.99E+O1 l.19E+02 9.72E+O1 C.OOE+OO 3.85E+01 1.28E+01 2.08E+-O

57 Cs-136 5.23E+00 2.06E+01 1.49E+O1 O.OOE+CO 1.15E+01 1.57E+00 2.34E+OC

58 Cs-137 6.40E+01 8.75E+01 5.73E+O1 O.OOE+OO 2.97E+01 9.88E+00 1.69E+0C

59 Cs-138 4.43E-02 8.75E-02 4.34E-02 O.OOE+OO 6.43E-02 6.35E-03 3.73E-07

60 Ba-139 7.79E-02 5.55E-05 2.28E-03 O.OOE+OO 5.19E-05 3.15E-05 1.38E-O1

61 Ba-140 1.63E+01 2.05E-02 1.07E+OO O.OOE+OO 6.96E-03 1.17E-02 3.36E+O1

62 Ba-141 3.78E-02 2.86E-05 1.28E-03 O.OOE+00 2.66E-05 1.62E-05 1.78E-1I

63 Ba-142 1.71E-02 1.76E-05 1.08E-03 O.OOE+C O 1.49E-05 9.96E-06 2.41E-20

64 La-140 2.01E-03 1.ClE-03 2.67E-04 C.OOE+OO CO.CCE+C O.OOE+OO 7.43E+O1

65 La-142 1.03E-04 4.67E-05 1.16E-05 C.OOE+OC O.OOE+OO O.OOE+OO 3.41E-Cl

66 Ce-141 7.52E-03 5.08E-03 5.77E-04 C.OOE+CO 2.36E-03 O.OOE+CC 1.94E+O1

67 Ce-143 1.32E-03 9.80E-01 1.08E-04 O.OOE+OO 4.31E-04 O.OOE+C C 3.66E+OI

68 Ce-144 3.92E-01 1.64E-01 2.10E-02 O.OOE+OO 9.72E-02 O.OOE+CO 1.32E+C2

69 Pr-143 7.39E-03 2.96E-03 3.66E-04 C.OKOE+O 1.71E-03 O.OOE+OC 3.24E+OI

70 Pr-144 2.42E-O5 1.0E-05 1.27E-06 O.KOE+CO 5.66E-06 O.OCE+CO 3.48E-12

71 Nd-147 5.05E-03 5.84E-03 3.49E-04 O.OOE+0i 3.41E-03 O.OOE+OO 2.80E+C1

72 W-187 8.27E-02 6.91E-02 2.42E-02 O.OCOE+OO O.OOE+O O.OOE+OC 2.26E+OI

73 Np-239 9.56E-04 9.40E-05 5.18E-C05 -.- OOCE+ 2.93E-4 0.00KE+OCO 1.93E+O1

Approval MWS

Date seepage I
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MAXIMUM HYPOTHETICAL DOSE FACTORS
FOR POTABLE WATER PATHWAY

Dose Factors for Potable Water Pathway:Maximum Hypothetical Teen (Page 1 of 2)

Dose Factor Units: mrem-ft 3/Ci-sec

Location: Danville ReceiverNARIABLE DILUTION

Usage (Uap) (kg/yr: WATER) 510

1,

2

3

d

2]

27

9

2:

15

22

24

Izotope

C-14

Na-24

P-32

Cr-51

Mn-54

Mn-56

Fe-55

Fe- 59

Co-S58

Co-60

Ni-E3

Ni-65

Cu-64

Zn-65

Zn-69

Br-83

Br-84

Br-85

Rb-86

Rb-88

Rb-89

Sr-B9

Sr-90

Bone Liver

O.OOE+OO00 5.95E-02

2.23E+00 4.56E-Ol

1.29E+00 1.29E+00

1.55E+02 9.59E+00

O.OOE+00 O.OOE+OO

O.OOE+OO 3.31E+00

O.OOE+00 8.86E-02

2.12E+00 I.50E+00

3.29E+-i00 7.69E+00

O.OOE+0 5.45E-Ol

0.OOE+00 1.58E+00

9.93E+01 7.01E+00

4.20E-01 5.37E-02

O .OOE+OO 6. 45E-02

T. Body

S. 95E-02

4.56E-O1

1.29E+00

6.OOE+O00

2. 02E-031

6.56E-O1

1. 58E-02

3. 1E-
2. 97E+OO|

1 .26E+00
3.55E+00

3. 37E+00

2. 45E-02F
3.04E-02

5. 23E+00

1. IOE-03

3.22E-02
4.05E-02

1 .7lE-03
7.85E+00

2. 55E-02

2. 18E-02

7. 07E+00

1 .15E+03

Thyroid I Kidney I Lung ; GI-LLI

5.95E-021 5.95E-02| 5.95E-021 5.95E-02
4.SEO 4.SEO4.EEO 4 .SEO

4 4.56E-O1|

1 .29E+00

0 .OOE+O|0

1 . 12E-03|

0. OOE+00

0. OOE+00

0 .OOE+00
0 . OOE+00

0 .OOE+ 00

0 . OOE+00

0 . OOE+00

0. OOE+O00
| 0 .OOE+00

0 . OOE+00
0 O.OOE+OO|

0. °-O°E+00|

0 O. OOE+OO|
il0.OOE+00

0. OOOE+OO|

|0.OOE+OO|

0 . OOE+OO|

0. OOOE+00

4.56E-Ol|

i.29E+00

0 .OOE+00

4. 43E-04j

9. 7E-O1|

| 1. 2E-Oi|

0 .OOE+00
0 O.OOE+OO

0. OOE+00

05O. OOE+00

O.OOE+00

0. OOE+O0

| 1.63E-Oi

|7.I BE+00a

|1.03E-02

.O.OOE+0O

0. OOE+00

0. OOE+OO0. OOOE+OO

|0.OOE+OO

0. 0.OOE+O00

| 456E-01

1.29E+00
0. oOoE+00O
T2. 88E-03T

0 . OOE+00
0r .OOE4-00

9.54E-O1
2.42E+O00

0 .OOE+00

0. OOE+00O
0 . OOE+00

0.- OOE+00

0. OOE+00

0 .OOE+00

0. OOE+00
0 O.OE+OO

0. OOE+O0O

0. OOE+00

0. OOE+00

0. OOE+00
0. OOOE+OO

0 O.O0OE+O00
0.050

54 56E-01l
1 29E+00

1.30E+O1

3. 39E-O1

E .7 9E+00

5. 83E+00|

6. 51E-O1

1.82E+Oi

| .52E+400

2. 05E+Ol

1 . 12E+00

2. 91E+00

S. 0OE+O0

4 .75E+00

2.89E-02

o . OOE+00

0 . OOE+00

0 . OOE+00

2.47E+00

4 I.1OE-09

4 .73E-i1

2. 94E+01

1. 31+02

2. 05E+0

3.23E+00
8.25E-03

0.OOE+00

0. OOE+00

O.OOE+00

0. 00E+OO

0. OOE+00

0. OOE+00
2.47E+02
4. 66E+03

1.12E+01
1.57E-02

0. 0E+00

0. 00E+0

0. OOE+00

1. 67E+Ol

4.78E-02

3.09E-02

0 0.+O0
I I _

A VV -fl n I - --. - ..tU .U U *. U., f -t n n rUU
-- l c-1a A qq74nn O.OOE1(~+O 1. 8UL-U1I uv. uuzluu U . U U. I. I

I r-,L .I - .- I - -- I _ I I b _

_I_0_+0

26

29

30

-32

Sr-92

Y-90

Y-91m
Y-91

Y-92
Y-93
Zr-95
Zr-97

Nb-95
Mo-99

1 .71E+00|

7.69E-03

7 .24E-05

l. 13E-Ol

6.7 9E-04

2. 15E-03

2. 31E-02

1. 33E-03
4. 61E-03

O.OOE+00

0.OOE+00

0. OOE+00

0. OOE+00

0. OOE+00

7 .29E-03

2. 63E-04
2.5 6E-03

3. 3BE±00

7.29E-021

2. 07E-041

2.77E-06|

3. 02E-03|

1. 96E-05|
5. 8 9E-05

5.02E-03

1 . 21E-04

1. 41E-03

6. 45E-01

I 0. OOE+00

0 .OOE+00

0. 005±00

0. OOE+00

0. OOOE+0O
0 O.OOE+OO..O5OE+00

| O-.OOE+OO

|-d O.OOE+OO~

1
0 . OOE+00

0. O. OE+00

0. OE+0O|

0. OOE+00O

1. 07E-02

|3. 99E-04

| 2.48E-03

| 7.74E+

I 0. OE+001

0. OOE+00

0. OOE+00
O.OOE+OO

0. OOE+±0

0 . 00E+00

|-C O.OOE+ O a

O.OOE+00
0.0 054-00

4.36E+01 i

6. 34E+01

3. 42E-03

F 4. 62E+Oi
1. 86E+01|

6.56E+01i
| 1. EBE-l

F 7.12E+01

1.09E+01
,|6.06E+OO|

Approval MWS
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MAXIMUM HYPOTHETICAL DOSE FACTORS
FOR POTABLE WATER PATHWAY

Dose Factors for Potable Water Pathway:Maximum Hypothetical Teen (Page 2 of 2)

Dose Factor Units: mrem-ft 3/Ci-sec
Location: Danville ReceiverNARIABLE DILUTION

Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI

36 Tc-99m 1.86E-04 5.19E-04 6.73E-03 0.OOE+00 7.74E-03 2.88E-04 3.4 1E-01

37 Tc-101 2.02E-04 2.87E-04 2.82E-03 0.OOE+00 5.19E-03 1.75E-04 4.91E-11

38 Ru-103 1.43E-01 0. OOE+00 6.11E-02 0. OOE+00 5.04E-01 0. OOE+00 1. 19E+01

39 Ru-105 1.22E-02 0.OOE+00 4.75E-03 0.OOE+00 1.54E-01 0.OOE+00 9.87E+O0

40 Ru-106 2.20E+00 O.OOE+00 2.77E-01 O.OOE+00 4.24E+00 0.OOE+00 1.05E+02

41 Ag-110m 1.15E-01 1.09E-01 6.62E-02 0 .OOE+00 2.08E-01 0.OOE+00 3.06E+01

42 Te-125m 2.15E+00 7.74E-01 2.67E-01 6.OOE-01 0.OOE+00 0.OOE+00 6.34E+00

43 Te-127m 5.42E+00 1.92E+00 6.45E-01 1.29E+00 2.20E+01 0 .OOE+00 1.35E+01

44 Te-127 8.86E-02 3.14E-02 1.91E-02 6.11E-02 3.59E-01 0.ODE+00 6.84E+00

45 Te-129m 9.14E+00 3.39E+00 1.45E+00 2.95E+00 3.83E+01 0. OOE+00 3.43E+01

46 Te-129 2.51E-02 9.37E-03 6.11E-03 1.8OE-02 1.05E-01 0.OOE+00 1.37E-01

47 Te-131m 1.37E+00 6.56E-01 5.48E-01 9.87E-01 6.84E+00 0.OOE+00 5.27E+01

48 Te-131 1.57E-02 6.45E-03 4.89E-03 1.21E-02 6.84E-02 0.OOE+00 1.28E-03

49 Te-132 1.96E+00 1.24E+00 1.17E+00 1.31E+00 1.19E+01 0.OOE+00 3.93E+01

50 1-130 5.78E-01 1.67E+00 6.68E-01 1.36E+02 2.57E+O0 0.OOE+00 1.28E+00

51 I-131 3.28E+00 4.59E+00 2.47E+00 1.34E+03 7.91E+00 0.OOE+00 9.09E-01

52I-132 1.57E-01 4.10E-01 1.47E-01 1.38E+01 6.45E-01 0.OOE+00 1.78E-01

53I-133 1.13E+00 l .91E+00 5.83E-01 2.67E+02 3.35E+00 O. OOE+O0 1.45E+00

54 I-134 8.19E-02 2.17E-01 7.80E-02 3.62E+00 3.42E-01 O. OOE+00 2.86E-03

55 I-135 3.42E-01 8.81E-01 3.27E-01 5.67E+01 1.39E+OO 0.OOE+00 9.76E-01

56 Cs-134 4.70E+01 1. 11E+02 5.13E+O01 0 . OOE+00 3.51E+01 1.34E+01 1.37E+00

57 Cs-136 4.62E+00 I .90E+01 1.27E+01 0 . OOE+00 1.03E+01 1.63E+00 1.53E+00

58 Cs-137 6.28E+01 8.36E+01 2.91E+01 0 . OOE+00 2.84E+01 1 . 11E+01 1. 19E+00

59 Cs-138 4.35E-02 8.36E-02 4.1BE-02 0. OOE+00 6.17E-02 7.18E-03 3.7 9E-05

60 Ba-139 7.80E-02 5.49E-05 2.27E-03 0.OOE+00 5.17E-05 3.78E-05 6.96E-01

61 Ba-140 1.59E+01 1.95E-02 I.03E+00 0 .OOE+00 6.62E-03 1.31E-02 2.46E+01

62 Ba-141 3.76E-02 2.81E-05 1.26E-03 0 . OOE+OO 2.61E-05 1.92E-05 8.02E 08

63 Ba-142 1.68E-02 1.68E-05 1.03E-03 0. OOE+00 1.42E-05 1.12E-05 5.15E-14

64 La-140 1.95E-03 9.59E-04 2.55E-04 0 . OOE+O O0. OOE+00 0. OOE+00 5.51E+01

65 La-142 1 . OOE-04 4.46E-05 1. 11E-05 0. OOE+O O0. OOE+00 I . OOE+00 1.36E+00

66 Ce-141 7.46E-03 4.98E-03 5.72E-04 0.OOE+00 2.34E-03 O .OOE+00 1.42E+01

67 Ce-143 1.32E-03 9.59E-01 1.07E-04 0. OOE+00 4.30E-04 0. OOE+ 00 2.88E+01

68 Ce-144 3.90E-01 1.62E-01 2.10E-02 0 . OOE+00 9.65E-02 0. OOE+00 9.82E+01

69 Pr-143 7.35E-03 2.93E-03 3.66E-04 0 . OOE+00 1.71E-03 0 .OOE+00 2.42E+01

70 Pr-144 2.41E-05 9.87E-06 1.22E-06 0.OOE+00 5.67E-06 0.OOE+00 2.66E-08

71 Nd-147 5.26E-03 5.72E-03 3.43E-04 0 . OOE+-00 3.36E-03 0 . OOE+00 2.06E+01

72 W-187 8.19E-02 6.68E-02 2.34E-02 0 . OOE+00 0. OOE+00 O. OOE+00 1.81E+01

73 Np-239 9.87E-04 9.31E-05 5.17E-05 0 .OOE+00 2.92E-04 O. OOE+00 1.50E+01

Approval MWS
Date see page _ _Page 4 of 8



Attachment B
ODCM-QA-005

Revision 1
Page 21 of 38

MAXIMUM HYPOTHETICAL DOSE FACTORS
FOR POTABLE WATER PATHWAY

Dose Factors for Potable Water Pathway:Maximum Hypothetical Child (Page 1 of 2)

Dose Factor Units: mrem-ft3/Ci-sec
Location: Danville ReceiverNARIABLE DILUTION

Usage (Uap) (kglyr: WATER) 510

Iaotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI

1 H-3 O.OOE+OO 1.14E-01 1.14E-01 1.14E-01 1.14E-01 1.14E-01 1.14E-01

2 C-14 6.79E+00 1.36E+00 1.36E+00 1.36E+00 1.36E+00 1.36E+00 1.36E+OO

3Na-24 3.25E+00 3.25E+00 3.25E+00 3.25E+O0 3.25E+00 3.25E+O0 3.25E+OO

4 P-32 4.63E+02 2.17E+01 1.7BE+O1 O.DOE+O0 O.OOE+OO O.OOE+OO 1.28E+01

5 Cr-51 O.OOE+OO O.OOE+OO 4.99E-03 2.77E-03 7.57E-04 5.06E-03 2.65E-01

6Mn-54 O.OOE+OO O.OOE+OO 1.60E+OO O.OOE+OO 1.68E+OO O.OOE+OO 5.04E+O0

7 Mn-56 O.OOE+OO 1.87E-01 4.23E-02 O.OOE+OO 2.27E-01 O.OOE+OO 2.72E+01

E Fe-55 6.45E+00 3.42E+00 1.06E+OO O.OOE+OO O.OOE+OO 1.94E+00 6.34E-Ol

9Fe-59 9.26E+00 1.50E+01 7,46E+OO O.OOE+OO O.OOE+OO 4.34E+00 1.56E+O1

1C Co-58 0.OOE+00 1.01E+0O 3.09E+00 O.OOE+00 0.OOE+00 O.OOE+00 5.89E+00

11[Co-60 O.OOE+00 2.97E+00 8.75E+00 0.OOE+00 0.OOE+00 0.OOE+00 1.64E+01

12 Ni-63 3.02E+02 1.62E+01 1.03E+01 0.OOE+00 0.OOE+O0 0.OOE+OO 1.09E+00

13 Ni-65 1.25E+00 1.17E-01 6.84E-02 O.OOE+00 0.OOE+00 O.OOE+OO 1.44E+O1

14 Cu-64 O.OOE+OO 1.37E-01 8.30E-02 O.OOE+OO 3:32E-01 O.OOE+00 6.45E+00

15 Zn-65 7.69E+00 2.05E+01 1.27E+01 0.OOE+00 1.29E+O1 O.OOE+OO 3.60E+OO

1E Zn-69 2.46E-02 3.55E-02 3.26E-03 0.OOE+OO 2.15E-02 0. OOE+O 2.24E+00

17 Br-83 O.OOE+00 0.OOE+OO 9.59E-02 O.OOE+OO 0.OOE+00 O.OOE+00 O.OOE+OC

1E Br-84 O.OOE+0O O.OOE+00 1.11E-Ol O.OOE+00 0. OOE+0C .COE00 O.OOE+00

19 Br-85 O.OOE+OO O.OOE+00 5.12E-03 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+00

2C Rb-86 O.OOE+OO 3.76E+01 2.31E+01 O.OOE+00 O.OOE+00 0.OOE+OO 2.42E+00

21 Rb-88 0.OO£+00 1.07E-01 7.41E-02 O.OOE+OO O.OOE+00 0.OOE+00 5.23E-03

22 Rb-89 O.OOE+OO 6.56E-02 5.83E-02 O.OOE+OO O.OOE+00 O.OOE+O0 5.72E-04

23 Sr-89 7.41E+02 O.OOE+OO 2.11E+O1 O.OOE+00 O.OOE+OO O.OOE+OO 2.87E+01

24 Sr-90 9.54E+03 O.OOE+OO 2.42E+03 O.OOE+00 O.OOE+OO O.OOE+0O 1.28E+02

25 Sr-91 1.35E+01 O.OOE+00 5.08E-01 O..OKOE+OOC 0.COE+OO O.OOE+00 2.97E+O1

26 Sr-92 5.07E+0O O.OOE+OO 2.03E-O1 0.OOE+OO 0.OOE+OO O.OOE+OO 9.59E+O1

27 Y-90 2.31E-02 O.OOE+00 6.17E-04 O.OOE+OO O.OOE+OO O.OOE+00 6.56E+01

281Y-9lm 2.14E-04 O.OOE+00 7.80E-06 O.OOE+00 O.OOE+00 0.OOE+OO 4.20E-Ol

291Y-91 3.38E-O1 O.OOE+OO 9.03E-03 O.OOE+00 O.OOE+00 O.OOE+OO 4.50E+01

30 Y-92 2.02E-03 O.OOE+00 5.78E-05 O.OOE+00 O.OOE+O0 O.OOE+OO 5.83E+01

31 Y-93 6.40E-03 O.OOE+OO 1.76E-04 O.OOE+OO O.OOE+OO O.OOE+OO 9.54E+01

32 Zr-95 6.51E-02 1.43E+02 1.27E-02 O.OOE+OO 2.05E-02 O.OOE+O0 1.49E+01

33 Zr-97 3.92E-03 5.67E-04 3.34E-04 O.OOE+OO 8.13E-04 O.OOE+00 8.58E+01

34 Nb-95 1.26E-02 4.91E-03 3.51E-03 O.OOE+0O 4.62E-03 O.OOE+OO 9.09E+O0

35Mo-99 O.OOE+OO 7.46E+00 1.85E+00 O.COOE+OO 1.59E+O1 O.OOE+O0 6.17E+OO

Approval MWS

Date see page 1Page 5 of 8



Attachment B
ODCM-QA-005

Revision 1
Page 22 of 38

MAXIMUM HYPOTHETICAL DOSE FACTORS
FOR POTABLE WATER PATHWAY

Dose Factors for Potable Water Pathway:Maximum Hypothetical Child (Page 2 of 2)

Dose Factor Units: mrem-ft3 /Ci-sec
Location: Danville ReceiverNARIABLE DILUTION

Isotops Bone Liver T. Body Thyroid Kidney Lung GI-LLI

36 Tc-99m 5.18E-04 1.02E-03 1.68E-02 O.00E+00 1.48E-02 5.16E-04 5.78E-01

37 Tc-101 6.00E-04 6 28E-04 7.97E-03 0.OOE+00 1.07E-02 3.32E-04 2.OOE-03

38 Ru-103 4.10E-01 O.OOE+00 1.58E-01 O.OOE+00 1.03E+00 O.OOE+00 1.06E+01

39 Ru-105 3.62E-02 O.OOE+OO 1.31E-02 O.OE+0O 3.18E-0 O.OOE+00 2.36E+01

40 Ru-106 6.56E+00 0.00E+00 8.19E-01 O.OOE+OO 8.86E+00 0.OOE+00 1.02E+02

41 Ag-llOm 3.02E-01 2.04E-01 1.63E-01 0.0O£+00 3.80E-01 0.OOE+00 2.43E+Ol

42 Te-125m 6.40E+00 1.73E+00 8.53E-01 1.80E+00 O.00E+00 O.OOE+0C 6.17E+00

43 Te-127m 1.62E+01 4.36E+00 1.92E+00 3.88E+00 4.62E+01 0.OOE+OC 1.31E+01

44 Te-127 2.64E-01 7.12E-02 5.67E-02 1.83E-01 7.52E-01 0.OOE+00 1.03E+01

45 Te-129m 2.73E+01 7.63E+00 4.24E+00 8.81E+00 8.02E+01 0.OOE+00 3.33E+01

46 Te-129 7.52E-02 2.10E-02 1.78E-02 5.36E-02 2.20E-01 O.OOE+00 4.68E+00

47 Te-131m 4.04E+0T 1.40E+00 1.49E+00 2.87E+00 1.35E+01 0.OOE+00 5.67E+O1

48 Te-131 4.66E-02 1.42E-02 1.39E-02 3.56E-02 1.41E-01 .TOOE+00 2.45E-01

49 Te-132 5.67E+00 2.51E+00 3.03E+00 3.65E+00 2.33E+01 O.OOE+00 2.52E+01

50 I-130 1.64E+00 3.31E+00 1.71E+00 3.65E+02 4.95E+00 0.OOE+00 1.55E+00

51 1-131 9.65E+00 9.71E+00 5.51E+00 3.21E+03 1.59E+01 O.OOE+00 8.64E-01

52 I-132 4.49E-01 8.25E-01 3.79E-01 3.83E+01 1.26E+00 0.OOE+00 9.71E-01

53 I-133 3.32E+00 4.11E+00 1.55E+ 00 7.63E+02 6.84E+00 O.OOE+00 1.65E+00

54 I-134 2.35E-01 4.36E-01 2.01E-01 l.00E+01 6.68E-01 O.OOE+00 2.89E-01

55 1-135 9.82E-01 1.77E+00 8.36E-01 1.57E+02 2.71E+00 O.OOE+OC 1.35E+OO

56 Cs-134 1.31E+02 2.15E+02 4.54E+01 -0O.OOE+00 6.68E+01 2.40E+01 1.16E+00

57 Cs-136 1.32E+01 3.62E+01 2.34E+01 0.OOE+00 1.93E+01 2.88E+00 1.27E+00

58 Cs-137 1.83E+02 1.76E+02 2.59E+01 0.OOE+0O 5.72E+01 2.06E+Ol 1.10E+00

59 Cs-138 1.28E-01 1.78E-01 1.13E-01 0.OOE+00 1.25E-01 1.35E-02 8.19E-02

60 Ba-139 2.32E-01 1.24E-04 6.73E-03 0.OOE+00 1.08E-04 7.29E-05 1.34E+01

61 Ba-140 4.66E+01 4.08E-02 2.72E+00 0.OOE+00 1.33E-02 2.43E-02 2.36E+01

62 Ba-141 1.12E-01 6.28E-05 3.65E-03 O.OOE+00 5.44E-05 3.69E-04 6.40E-02

63 Ba-142 4.90E-02 3.53E-05 2.74E-03 O.OE+00 2.86E-05 2.08E-05 6.40E-04

64 La-140 5.67E-03 1.98E-03 6.68E-04 0.OOE+00 0.OOE+00 0.OOE+00 5.52E+01

65 La-142 2.94E-04 9.37E-05 2.93E-05 O.00E+OO O.OOE+OO 0.OOE+00 1.86E+01

66 Ce-141 2.23E-02 1.llE-02 1.65E-03 0.OOE+00 4.87E-03 0.00E+00 1.39E+01

67 Ce-143 3.92E-03 2.13E+00 3.08E-04 O.OOE+00 8.92E-04 O.OOE+00 3.11E+01

68 Ce-144 1.17E+00 3.66E-01 6.23E-02 O.OOE+00 2.03E-01 O.OOE+00 9.54E+01

69 Pr-143 2.20E-02 6.62E-03 1.09E-03 0.OOE+00 3.58E-03 0.OOE+00 2.38E+01

70 Pr-144 7.24E-05 2.24E-05 3.64E-06 O.OOE+00 1.18E-05 0.OOE+00 4.82E-02

71 Nd-147 1.57E-02 1.27E-02 9.82E-04 O.00E+OO 6.96E-03 O.00E+00 2.01E+01

72 W-187 2.41E-01 1.42E-01 6.40E-02 O.O0E+0 0O.00E+00 O.00E+00 2.00E+01

73 Np-239 2.95E-03 2.11E-04 1.49E-04 0.OOE+00 6.1IE-04 O.OOE+OO 1.57E+01

Approval MWS
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Page 23 of 38

MAXIMUM HYPOTHETICAL DOSE FACTORS
FOR POTABLE WATER PATHWAY

Dose Factors for Potable Water Pathway:Maximum Hypothetical Infant (Page 1 of 2)
Dose Factor Units: mrem-ft3 /Ci-sec
Location: Danville ReceiverNARIABLE DILUTION

Usage (Uap) (kglyr: WATER) 330

lIsotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI

11H-3 0.OOE+O0 1.12E-01 1.12E-01 1.12E-01 1.12E-01 1.12E-01 1.12E-O1

2 C-14 8.60E+00 1.84E+00 1.84E+00 1.84E+00 1.84E+00 1.84E+00 1.84E+00

3Na-24 3.67E+00 3.67E+00 3.67E+00 3.67E+00 3.67E+00 3.67E+00 3.67E+00

4 P-32 6.17E+02 3.63E+01 2.39E+01 0..OOE+UP O.OOE+00 O.OOE+00 8.35E+00

5 Cr-51 O.OOE+OO 0.OOE+00 5.12E-03 3.34E-03 7.30E-04 6.50E-03 1.49E-01

6 Mn-54 O.OOE+OO 7.22E+00 1.64E+00 O.OOE+0O 1.60E+00 O.OOE+00 2.65E+00

7Mn-56 0.OOE+OO 2.97E-01 5.12E-02 O.O0E+OO 2.55E-01 O.OOE+00 2.70E+01

8 Fe-55 5.05E+00 3.26E+00 8.71E-01 0.OOE+00 O.OOE+00 1.59E+00 4.14E-01

9Fe-59 1.12E+01 1.95E+01 7.70E+00 0.OOE+00 O.OOE+O 5.77E+00 9.33E+00

10 Co-58 0.0OE+100 1.31E+00 3.26E+00 0.OOE+100 0.OOE+00 0.O0E+OO 3.26E+00

11 Co-60 0.OOE+00 3.92E+00 9.26E+00 O.OOE+000 0.OOE+00 O.OOE+00 9.33E+00

12 Ni-63 2.30E+02 1.42E+01 7.99E+00 0.0OOE+00 0.OOE+00 O.OOE+00 7.08E-01

13INi-65 1.71E+00 1.93E-01 8.78E-02 O.OE+O0 0.OOE+OO O.OOE+00 1.47E+01

14 Cu-64 O.O0E+OO 2.21E-01 1.02E-01 0.OOE+OO 3.74E-01 O.OOE+OO 4.54E+00

15 Zn-65 6.68E+00 2.29E+01 1.06E+01 0.0OE+OO 1.111E+01 O.OOE+000 1.93E+01

16 Zn-69 3.39E-02 6.10E-02 4.54E-03 0.01OE+00 2.53E-02 0.0OOE+OO 4.97E+00

17 Br-83 O.OOE+00 O.OOE+O0 1.32E-01 0.OOE+00 O.OOE+00 0.OOE+OO O.OOE+00

18 Br-84 O.0OE+00 O.OOE+00 1.39E-01 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

19 Br-85 O.OOE+00 O.OOE+00 7.04E-03 0.OOE+00 O.OOE+00 O.OOE+000 0.OOE+00

20 Rb-86 O.OOE+00 6.17E+01 3.05E+01 0.OOE+00 0.0OOE+00 O.OOE+00 1.58E+00

21 Rb-88 O.OOE+00 1.81E-01 9.91E-02 0.0OOE+00 0.OOE+OO O.OOE+00 1.76E-01

22 Rb-89 O.OOE+00 1.04E-01 7.15E-02 0.OOE+00 0.OOE+00 O.OOE+00 3.54E-02

23 Sr-89 9.11E+02 0.OOE+00 2.61E+01 0.OOE+00 O.OOE+000 0.OOE+00 1.87E+01

24 Sr-90 6.72E+03 O.OOE+00 1.71E+03 O.OOE+00 O.OOE+00 O.OOE+00 8.39E+01

25 Sr-9i 1.82E+01 O.OOE+00 6.57E-01 O.OOE+00 0.OOE+00 O.OOE+00 2.15E+01

26 Sr-92 6.97E+00 0.OOE+00 2.59E-01 O.OOE+00 0.OOE+00 0.OOE+00 7.51E+01

27 Y-90 3.15E-02 0.OO1+00 8.4611-04 O.OOE+00 0.OOE+00 O.OOE+00 4.36E+01

28 Y-91m 2.94E-04 0.OOE+00 1.OOE-05 O.OOE+00 O.OOE+100 0.0OE++00 9.80E-01

29 Y-91 4.10E-01 O.OOE+O 1.091E-02 O.OOE+00 O.OOE+100 0.OOE+00 2.94E+01

30 Y-92 2.78E-03 0.OOE+00 7.801E-05 O.OOE+00 O.OOE+000 O.OOE+00 5.30E+01

31 Y-93 8.82E-03 0.OOE+00 2.401E-04 0.OOE+00 O.OE+000 O.OOE+00 6.97E+01

32 Zr-95 7.48E-02 1.82E-02 1.291-02 O.OOE+00 1.96E-02 0.0OOE+00 9.08E+00

33 Zr-97 5.37E-03 9.22E-04 4.21E-04 O.OOE+00 9.29E-04 O.OOE+OO 5.88E+01

34Nb-g5 1.5211-02 6.28E-03 3.63E-03 O.OOE+00 4.50E-03 O.OOE+OO 5.301+00

35IMo-99 0.0OE+00 1.23E+01 2.41E+00 0.0011+00 1.8411+01 0.O01+0 4.071+0

Approval MWS |
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MAXIMUM HYPOTHETICAL DOSE FACTORS
FOR POTABLE WATER PATHWAY

Dose Factors for Potable Water Pathway:Maximum Hypothetical Infant (Page 2 of 2)

Dose Factor Units: mrem-ft 3/Ci-sec
Location: Danville ReceiverNARIABLE DILUTION

Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI

36 Tc-99m 6.97E-04 1.44E-03 1.85E-02 O.OOE+00 1.55E-02 7.51E-04 4.17E-01

37 Tc-101 8.24E-04 1.04E-03 1.03E-02 0.OOE+00 1.23E-02 5.66E-04 1.76E-01

38 Ru-103 5.37E-01 0.OOE+00 1.80E-01 0.OOE+00 1.12E+00 0.OOE+00 6.53E+00

39 Ru-105 4.94E-02 0. OOE+00 1.66E-02 O.OOE+00 3.63E-01 0. OOE+00 1.96E+0l

40 Ru-106 8.75E+00 O.OOE+00 l . 09E+00 O. OOE+00 1.03E+01 0. OOE+00 6.64E+01

41 Ag-110m 3.62E-01 2.64E-01 1.75E-01 0.0OE+00 3.78E-01 O .OOE+00 1.37E+01

42 Te-125m 8.46E+00 2.83E+00 1.14E+00 2.85E+00 O. OE+OO O.OOE+00 4.03E+00

43 Te-127m 2.12E+01 7.04E+00 2.57E+00 6.13E+00 5.23E+01 O.OOE+00 8.57E+00

44 Te-127 3.63E-01 1.22E-01 7.80E-02 2.95E-01 8.86E-01 O.OOE+00 7.62E+00

45 Te-129m 3.63E+01 1.25E+01 5.59E+00 1.39E+01 9.08E+01 0.OOE+00 2.17E+01

46 Te-129 1.03E-01 3.55E-02 2.41E-02 8.64E-02 2.57.E-01 0.OOE+00 8.24E+00

47 Te-131m 5.52E+00 2.22E+00 1.83E+00 4.50E+00 1.53E+01 0.00E+00 3.74E+01

48 Te-131 6.39E-02 2.36E-02 1.79E-02 5.70E-02 1.63E-01 O.OOE+00 2.56E+00

49 Te-132 7.55E+00 3.74E+00 3.49E+00 5.52E+00 2.34E+01 0 . OOE+00 1.38E+01

50 I-130 2.18E+00 4.79E+00 1.92E+00 5.37E+02 5.26E+00 O.OOE+00 1.03E+00

51 I-131 1.30E+01 1.54E+01 6.75E+00 5.05E+03 1.79E+01 O. OOE+00 5.48E-O1

52 I-132 6.03E-01 1.22E+00 4.36E-01 5.74E+01 1.36E+00 O.OOE+00 9.91E-01

53 I-133 4.54E+00 6.61E+00 1.93E+00 1.20E+03 7.77E+00 O.OOE+00 1.12E+00

54 I-134 3.15E-01 6.46E-01 2.30E-01 1.51E+01 7.22E-01 O.OOE+00 6.66E-01

55 I-135 1.32E+00 2.63E+00 9.58E-01 2.36E+02 2.93E+00 O.OOE+00 9.51E-01

5c Cs-134 1.37E+02 2.55E+02 2.58E+01 - . OOE+00 6.57E+01 2.69E+01 6.93E-01

57 Cs-136 1.67E+01 4.90E+01 1.83E+01 0.00E+00 1.95E+01 3.99E+00 7.44E-01

5E Cs-137 1.89E+02 2.22E+02 1.57E+01 0.OOE+00 5.95E+01 2.41E+01 6.93E-01

59 Cs-138 1.75E-01 2.84E-01 1.38E-01 0 . 0OE+ 00 1.42E-01 2.21E-02 4.54E-01

60 Ba-139 3.20E-01 2.12E-04 9.26E-03 O.OOE+00 1.27E-04 1.29E-04 2.03E+01

61 Ba-140 6.21E+01 6.21E-02 3.20E+00 O.OOE+00 1.47E-02 3.81E-02 1.52E+01

62 Ba-141 1.54E-01 1.06E-04 4.86E-03 O.OOE+00 6.35E-05 6.43E-05 1.88E+00

63 Ba-142 6.68E-02 5.55E-05 3.29E-03 0.0OE+00 3.20E-05 3.36E-05 2.76E-01

64 La-140 7.66E-03 3.02E-03 7.77E-04 0 . OOE+00 O.OOE+00 O.OOE+00 3.55E+01

65 La-142 3.99E-04 1.47E-04 3.51E-05 0 . OOE+00 0.00E+00 O.OOE+00 2.49E+01

66 Ce-141 2.86E-02 1.74E-02 2.05E-03 0.OOE+00 5.37E-03 0.OOE+00 9.00E+00

67 Ce-143 5.37E-03 3.56E+00 4.07E-04 0.00E+00 1.04E-03 O.OOE+00 2.08E+01

68 Ce-144 1.08E+00 4.43E-01 6.06E-02 O.OOE+OO 1.79E-O1 O.OOE+00 6.21E+01

69 Pr-143 2.95E-02 1.10E-02 1.46E-03 0.OOE+00 4.10E-03 O.DOE+00 1.56E+I01

70 Pr-144 9.95E-05 3.85E-05 5.01E-06 0 . OOE+00 1.39E-05 O.OOE+00 1.79E+00

71Nd-147 2.01E-02 2.06E-02 1.26E-03 O.OOE+00 7.95E-03 0. OE+OO 1.31E+01

72 W-187 3.28E-01 2.28E-01 7.88E-02 0. OOE+OO O.OOE+00 O.OOE+00 1.34E+01

732Np-239 4.03E+0O 3.60E-04 2.04E-04 O . OOE+00 7.19E04 0.0OE+00 1.04E+01

Approval _ MWS
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RADIOACTIVE DECAY CONSTANTS

Isotope Half-life I Period Dn n nt Isotope 1 Half-life | Period Decay
_ _ , _ I

FS.M.H.D.Y) Constant

(Hr-1)

(S.M.H.D.Y) Constant

I (Hr-1)
I _1I

I I -I Il±_ A A A I
1
2

3

4

5

6

7

8
c

H-3

C-14

Na-24
P-32

Cr-51

Mn-54

Mn-5 6

Fe-55
rFe-59 9

12.28

5730

I S

14.29

27.704

312.7

2.5785

2.7

4 4 .63

Y
y

H

D

D

D

H

D

6.44E-06 38 Ru-103 | 39.35 D 7.34E-04

1.38E-08 39IRu-105 | 4.44 _ H 1.56E-01
I 8- .I _ I A I

4.62E.-02 40IRui-106 368.2 D I . v4F-Ub
I .I- Vb -- _ _ I ,D 1.16E-04

2. 02E-03

1. 04E-03

9.24E-05

2.69E-01

2. 93E-05

6.47E-04

4 1

4 2

4 3

4 4

4 5

4 6

Ag-O1m!

Te-125mr
Te-127m

Te-127

!Te-129m |

iTe-129

249. 85

S 8
109~

9.35~

33.6

69.6
, I _1_ 1 _ _ _ _ _ _ _ _ - 4 - 4 -- 30

10

11

12

13

14

15

16

17p19

Co-5 8 I

Co-60

Ni-63

Ni-65

Cu-64

Zn-65

Zn-69

Br-83

Br-84

Br-85

Rb-86

70.8 D

5.271

100. 1

2.52

12.701

244.4

55.6

2.39

31.8

172

18.66

Y
y

H

H

D

M

H

M

S
D

4.08E-04

1 .50E-05

7. 90E-07

2.75E-01

5.4 6E-02

1. 1BE-04

7.47E-01

2. 90E-01

1.31E+00

1. 45E+01

1 .55E-03

4 7

4 8

4 9

5 0

Te-131m

Te-131

Te-132|

I-130

I-131

I-132

I-133

I-134

I-135

Cs-134

Cs-136

I
3 0

25
78.2

12.36
7 8.04

2.3
20.8
52.6

6.61

2.062

13.16

30. 17
32.2

D

D

H
D

M
H

M
H
H

D

H
H

M
H

Y

D

Y
M

1

4

2

8

7

-2

I.98E-04

'.65E-04
*.41E-02

3.60E-04

.98E-01

.31E-02

.66E+00
3.86E-03
61E-02

59E-03
3.01E-01
3.33E-02

7.89E-01

.05E-01

.84E-05

.19E-03
.62E-06

.29E+00

.99E-01

2.26E-03

2.27E+00

3.88E+00

.72E-02

.35E-01

8.89E-04
2.10E-02

1.02E-0

13E-03

2.40E+00

63E-03

91E-02
1.23E-02

I A - - I-- ,--1_ ~ ~~~ ~~~~ . :inlQlfctR
21 IRb-88 17.8 M Z. jJ141+UU :L

-- Z. A +U i - 1. ...
1) Ink-5Z 15.-4 4 M Z. O�Ir_�Vu i

23 Sr-89 50.55 D 5.71E-04 60 Ba-139 83.1 M 4

24 Sr-90 28.6 Y 2.77E-06 61 Ba-140 12.789 D 2

25 Sr-91 9.5 7.30E-02 62Ba-141 18.27 2

26 Sr-92 2.71 H 2.56E-01 63 Ba-142 10.7 3

27 Y-90 64.1 H 1.08-02 64 La-0 40.22H 1

28 Y-91m 49.71 M 8.35E-01 65 La-142 95.4 M 4

29 Y-91 58.51 4.94E-04 66ICe-141 32.5 D8

30 Y-92 3.54 H 1.96E-01 67 Ce-143 33 H2

31 Y-93 10 .1 H ,6. 86E-02 6 Ce-1444 284.3 D
4.51E-041 69 Pr-14 1 c

q 9 F7.r-95 64.02 D 4.blL-U41 blijer-14.3 Jj . �.

I- bL-] __ __ -_ _ .1. .- 4 170Pr-149 172
33

-34

3 6

-37

Zr-97

Nb-95
Mo-99

Tc-99m

Tc-lOl

16.9
35.06
66.02
6.02
14.2

H
D

H
H

4 . 10E-02
8. 24E-04

1. 05E-02

1. 15E-01

7 0

7 1

72

7 3

Nd-147

W-187

Np-239

17 .28
10.98

23.83
2.355

I M

D

H
D

_IL
M 2.92+00
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DILUTION FACTORS AND TRANSIT TIMES
FOR SSES EFFLUENTS TO DANVILLE, PA

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

1.6 145 530 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 39.0 250.6

4 174 2000 35.5 250.6

4.2 176 2280 35.2 254.5

4.4 179 2560 34.7 259.1

4.5* 180* 2730* 34.5* 261.4*

4.6 181 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

Approval MWS
Date see page IPage 1 of 2
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DILUTION FACTORS AND TRANSIT TIMES
FOR SSES EFFLUENTS TO DANVILLE, PA

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 1.0.7 2057.6

12.5 276 46490 1.0.0 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* 9.8* 4347.8*

17 330 90030 9.7 4651.2

17.5* 336k 95830* 9.7* 4926.1*

18 342 101630 9.7 5235.6

18.5 348* 107780* 9.7k 5540.2

19 354 113930 9.7 5882.4

19.5* 360* 120430; 9.6* 6192.0*

20 366 126930 9.5 6535.9

20.5* 372* 133780* 9.5* 6872.9*

21 378 140630 9.5 7246.4

21.5* 384* 147830* 9.4* 7604.6*

22 390 155030 9.3 8000.0

* Interpolated value

Approval MWS
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MAXIMUM HYPOTHETICAL DOSE FACTORS
FOR SHORE EXPOSURE PATHWAY

Dose Factors for Shore
Dose Factor Units:
Location:

Exposure Pathway: All Age Groups (Page 1 of 2)
mrem-ft3/Ci-sec
Edge of initial Mixing Zone/FIXED DILUTION

Dilution (1/Mp:SHORE)
Transit time (ts) hrs.
Sediment dep. time (tb) hrs =

15.9
1

131400

ADULT TEEN CHILD

Usage (USP) 12 67 14

(hr/yr) =__ _

Isotope T. Body Skin T. Body Skin T. Body Skin

1 H-3 O.OOE+00 0.OOE+00 0.OOE+0O 0.OOE+00 0.OOE+00 O.OOE+00

2 C-14 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

3 Na-24 2.48E-04 2.87E-04 1.38E-03 1.60E-03 2.89E-04 3.35E-04

4 P-32 0.OOE+00 0.0OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

5Cr-51 1.01E-04 1.19E-04 5.64E-04 6.67E-04 1.18E-04 1.39E-04

6Mn-54 3.01E-02 3.53E-02 1.68E-01 1.97E-01 3.51E-02 4.12E-02

7 Mn-56 1.50E-05 1.77E-05 8.37E-05 9.90E-05 1.75E-05 2.07E-05

8 Fe-55 0.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

9Fe-59 5.92E-03 6.96E-03 3.31E-02 3.89E 702 6.91E-03 8.12E-03

10 Co-58 8.23E-03 9.64E-03 4.59E-02 5.38E-02 9.60E-03 1.12E-02

11 Co-60 4.68E-01 5.50E-01 2.61E+00 3.07E+00 5.45E-01 6.42E-01

12 Ni-63 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

13 Ni-65 4.90E-06 5.69E-06 2.74E-05 3.18E-05 5.72E-06 6.64E-06

14 Cu-64 1.25E-05 1.41E-05 6.97E-05 7.90E-05 1.46E-05 1.65E-05

15 Zn-65 1.62E-02 1.87E-02 9.06E-02 1.04E-01 1.89E-02 2.18E-02

16 Zn-69 0.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

17 Br-83 7.92E-08 1.15E-07 4.42E-07 6.42E-07 9.24E-08 1.34E-07

18 Br-84 1.20E-06 1.39E-06 6.67E-06 7.79E-06 1.39E-06 1.63E-06

19 Br-85 0.OOE+00 0.00E+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

20 Rb-86 1.95E-04 2.23E-04 1.09E-03 1.24E-03 2.27E-04 2.60E-04

21 Rb-88 6.99E-06 7.99E-08 3.90E-07 4.46E-07 8.16E-08 9.32E-08

22 Rb-89 1.82E-07 2.18E-07 1.02E-06 1.22E-06 2.12E-07 2.55E-07

23 Sr-89 4.70E-07 5.45E-07 2.62E-06 3.04E-06 5.48E-07 6.36E-07

24 Sr-91 4.34E-05 5.07E-05 2.42E-04 2.83E-04 5.06E-05 5.92E-05

25 Sr-92 1.31E-05 1.45E-05 7.29E-05 8.11E-05 1.52E-05 1.69E-05

26 Y-90 9.65E-08 1.14E-07 5.39E-07 6.37E-07 1.13E-07 1.33E-07

27 Y-91m 9.47E-07 1.lOE-06 5.29E-06 6.12E-06 1.10E-06 1.28E-06

28 Y-91 2.33E-05 2.62E-05 1.30E-04 1.46E-04 2.72E-05 3.06E-05

29 Y-92 3.22E-06 3.83E-06 1.80E-05 2.14E-05 3.76E-06 4.46E-06

30 Y-93 3.72E-06 5.09E-06 2.08E-05 2.84E-05 4.34E-06 5.94E-06

31 Zr-95 5.31E-03 6.16E-03 2.97E-02 3.44E-02 6.20E-03 7.19E-03

32 Zr-97 6.17E-05 7.1BE-05 3.45E-04 4.015-04 7.20E-05 8.38E-05

33 Nb-95 2.97E-03 3.49E-03 1.66E-02 1.95E-02 3.46E-03 4.07E-03

34 Mo-99 8.59E-05 9.94E-05 4.79E-04 5.55E-04 1.OOE-04 1.165-04
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MAXIMUM HYPOTHETICAL DOSE FACTORS
FOR SHORE EXPOSURE PATHWAY

Dose Factors for Shore Exposure Pathway:
Dose Factor Units:
Location:

All Age Groups (Page 2 of 2)
mrem-ft3ICi-sec
Edge of Initial Mixing Zone/FIXED DILUTION

ADULT TEEN CHILD

Isotope T. Body Skin T. Body Skin T. Body Skin

35 Tc-99m 3.56E-06 4.08E-06 1.99E-05 2.28E-05 4.16E-06 4.76E-06

36 Tc-101 2.38E-08 2.65E-08 1.33E-07 1.48E-07 2.78E-08 3.09E-08

37 Ru-103 2.35E-03 2.74E-03 1.31E-02 1.53E-02 2.74E-03 3.20E-03

38 Ru-105 1.18E-05 1.34E-05 6.60E-05 7.48E-05 1.38E-05 1.56E-05

39IRu-106 9.17E-03 1.10E-02 5.12E-02 6.14E-02 1.07E-02 1.28E-02

40 Ag-llOm 7.47E-02 8.71E-02 4.17E-01 4.86E-01 8.71E-02 1.02E-01

41 Te-125m 3.37E-05 4.62E-05 1.88E-04 2.58E-04 3.93E-05 5.39E-05

42 Te-127m 1.99E-06 2.35E-06 1.11E-05 1.31E-05 2.32E-06 2.74E-06

43 Te-127 6.01E-08 6.61E-08 3.35E-07 3.69E-07 7.01E-08 7.71E-08

44 Te-129m 4.29E-04 5.02E-04 2.40E-03 2.80E-03 5.01E-04 5.85E-04

45 Te-129 3.14E-07 3.72E-07 1.76E-06 2.08E-06 3.67E-07 4.34E-07

46 Te-131m 1.70E-04 2.01E-04 9.51E-04 1.12E-03 1.99E-04 2.34E-04

47 Te-131 1.21E-07 1.43E-04 6.74E-07 7.97E-04 1.41E-07 1.67E-04

48 Te-132 9.12E-05 1.07E-04 5.09E-04 5.99E-04 1.06E-04 1.25E-04

49 I-130 1.13E-04 1.37E-04 6.32E-04 7.67E-04 1.32E-04 1.60E-04

50 I-131 3.72E-04 4.52E-04 2.08E-03 2.53E-03 4.35E-04 5.28E-04

51 I-132 2.00E-05 2.35E-05 1.12E-04 1.31E-04 2.33E-05 2.75E-05

52 I-133 5.15E-05 6.26E-05 2.88E-04 3.50E-04 6.01E-05 7.31E-05

53 I-134 4.42E-06 5.25E-06 2.47E-05 2.93E-05 5.15E-06 6.12E-06

54 I-135 4.94E-05 5.76E-05 2.76E-04 3.22E-04 5.76E-05 6.73E-05

55 Cs-134 1.49E-01 1.74E-01 8.32E-01 9.70E-01 1.74E-01 2.03E-01

56 Cs-136 3.27E-03 3.71E-03 1.83E-02 2.07E-02 3.82E-03 4.32E-03

57 Cs-137 2.24E-01 2.61E-01 1.25E+00 1.46E+00 2.61E-01 3.05E-01

58 Cs-138 2.15E-06 2.46E-06 1.20E-05 1.37E-05 2.51E-06 2.87E-06

59 Ba-139 1.40E-06 1.57E-06 7.81E-06 8.78E-06 1.63E-06 1.84E-06

60 Ba-140 4.45E-04 5.08E-04 2.48E-03 2.84E-03 5.19E-04 5.93E-04

61 Ba-141 9.36E-08 1.07E-07 5.23E-07 5.96E-07 1.09E-07 1.24E-07

62 Ba-142 2.02E-08 2.30E-08 1.13E-07 1.28E-07 2.36E-08 2.68E-08

63 La-140 4.10E-04 4.65E-04 2.29E-03 2.60E-03 4.79E-04 5.42E-04

64 La-142 1.07E-05 1.28E-05 5.97E-05 7.17E-05 1.25E-05 1.50E-05

65 Ce-141 2.97E-04 3.34E-04 1.66E-03 1.87E-03 3.46E-04 3.90E-04

66 Ce-143 4.92E-05 5.59E-05 2.75E-04 3.12E-04 5.74E-05 6.52E-05

67 Ce-144 1.51E-03 1.75E-03 8.43E-03 9.75E-03 1.76E-03 2.04E-03

68 Pr-143 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

69 Pr-144 3.62E-09 4.16E-09 2.02E-08 2.32E-08 ; 4.22E-09 4.85E-09

70 Nd-147 1.82E-04 2.18E-04 1.02E-03 1.22E-03 2.12E-04 2.55E-04

71 W-187 4.96E-05 5.76E-05 2.77E-04 3.22E-04 5.79E-05 6.73E-05

72 Np-239 3.67E-05 4.25E-05 2.05E-04 2.37E-04 4.28E-05 4.96E-05
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MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS

Composite Dose Factors:
Dose Factor Units:
Location:

Maximum Hypothetical Adult (Page 1 of 2)
mremfCi Released
Danville (Water Ing.)IOutfall (Fish and Shoreline)/FIXED DILUTION

Usage (Uap) (kglyr: FISH) =
Usage (Uap) (hr/yr: SHORE) =
Dilution (1/Mp:FISH) =
Transit time (tf) hrs. =
Transit time (tp) hrs. =

21
12
15.9
25

1

Usage (Uap) (kglyr: WATER) =
Dilution (1/Mp:SHORE) =
Dilution (1/Mp:WATER) =
Transit time (tw) hrs. =
Transit time (tb) hrs. =

730
15.9

321
25.8

131400

Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI Skin

1 H-3 0.OOE+00 3.59E-05 3.59E-05 3.59E-05 3.59E-05 3.59E-05 3.59E-05 O.O0E+00

2 C-14 1.70E+00 3.41E-01 3.41E-01 3.41E-01 3.41E-01 3.41E-01 3.41E-01 O.OOE+00

3Na-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 O.OOE+00 0.OOE+OO O.OOE+O0 8.07E+0O O.OOE+00

5Cr-51 O.OOE+OO O.OOE+00 7.72E-05 4.07E-05 1.50E-05 9.04E-05 1.71E-02 1.07E-05

6Mn-54 O.OOE+OO 2.39E-01 4.82E-02 O.OOE+00 7.10E-02 O.OOE+OO 7.31E-01 3.17E-03

7 -n-56 O.OOE+OC 7.25E-06 2.63E-06 O.OOE+00 9.21E-06 0.OOE+0O 2.31E-04 1.59E-06

8 Fe-55 3.64E-02 2.52E-02 5.87E-03 O.OOE+00 O.OOE+OO 1.40E-02 1.44E-02 O.OOE+OO

_ Fe-59 5.66E-02 1.33E-01 5.15E-02 O.OOE+O0 0.OOE+O0 3.72E-02 4.43E-01 6.24E-04

10 Co-58 O.OOE+00 4.97E-03 1.19E-02 O.OOE+0O 0.OOE+00 0.OOE+00 1.01E-0i 8.64E-04

11 Co-60 O.OOE+00 1.44E-02 7.37E-02 0.OOE+00 0.OOE+00 0.OOE+O0 2.71E-01 4.93E-02

12 Ni-63 1.72E+00 1.i9E-01 5.78E-02 0.OOE+00 0.OOE+00 O.OOE+O0 2.49E-02 O.OOE+O0

13 Ni-65 7.20E-06 9.35E-07 8.66E-07 O.OOE+0O 0.OOE+00 O.OOE+00 2.37E-05 5.11E-07

14 Cu-64 O.OOE+00 1.43E-04 6.84E-05 0.OOE+00 3.61E-04 0.OOE+0O 1.22E-02 1.27E-06

15 Zn-65 1.26E+00 4.OOE+00 1.81E+0O O.OOE+00 2.68E+00 O.OOE+00 2.52E+00 1.67E-03

16 Zn-69 2.11E-11 4.03E-11 2.80E-12 O.OOE+00 2.62E-1 0.OOE+00 6.06E-12 O.OOE+00

17 Br-83 O.OOE+00 0.OOE+00 1.57E-06 0.OOE+00 0.OOE+O0 0. OOE+00 2.26E-06 1.03E-08

18 Br-84 0.OOE+00 0.OOE+00 1.07E-07 O.OOE+00 O.OOE+OO O.OOE+OO 1.51E-22 1.25E-07

19 Br-85 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE0+0 0.OOE+00 0.OOE+00 O.OOE+00

20 Rb-86 O.OOE+00 5.29E+00 2.47E+00 O.OOE+00 O.OOE+00 O.OOE+00 I.04E+00 2.OOE-05

21 Rb-88 0.00E+00 O.OOE+00 6.27E-09 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 7.17E-09

22 Rb-89 0 .OOE+00 O.OOE+00 1.63E-08 O.OOE+00 0.OOE+00 O.OOE+00 0.00E+00 1.96E-08

23 Sr-89 1.25E+00 0.OOE+00 3.60E-02 0.OOE+00 0.OOE+00 0. OOE+00 2.01E-01 4.89E-08

24 Sr-90 3.13E+01 O.OOE+00 7.69E+00 O.OOE+00 0.OOE+00 O.OOE+00 9.05E-01 O.OOE+00

25 Sr-91 3.77E-03 O.OOE+00 1.56E-04 O.OOE+00 0.00E+00 0.OOE+00 1.80E-02 4.55E-06

26 Sr-92 1.47E-05 0.OOE+00 1.81E-06 O.OOE+00 O.OOE+00 O. OOE+00 2.91E-04 1.30E-06

27 Y-90 2.55E-05 O.OOE+00 6.94E-07 0. OOE+00 0.OOE+00 0. OOE+00 2.71E-01 1.02E-08

28 Y-91m 2.64E-16 O.OOE+00 B.49E-08 O.00E+00 O.OOE+00 0.OOE+00 7.74E-16 9.83E-08

29 Y-91 4.85E-04 0.00E+00 1.51E-05 0.00E+00 O.OOE+00 O.OOE+00 2.67E-01 2.35E-06

30 Y-92 2.18E-08 0.OOE+00 2.90E-07 0.00E+00 0.OOE+00 O.OOE+00 3.82E-04 3.43E-07

31 Y-93 1.67E-06 O.OOE+00 3.80E-07 O.OOE+OO O.OOE+OO O.OOE+OO 5.30E-02 4.56E-07

32 Zr-95 1.97E-05 6.31E-06 4.81E-04 O.OOE+OO 9.90E-06 O.OOE+OO 2.00E-02 5.53E-04

33 Zr-97 3.90E-07 7.87E-08 5.57E-06 O.OOE+00 1.19E-07 O.OOE+OO 2.44E-02 6.44E-06

34 Nb-95 2.38E-02 1.33E-02 7.39E-03 O.OOE+OO 1.31E-02 O.OOE+OO 8.04E+01 3.13E-04
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MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS

Composite Dose Factors:
Dose Factor Units:
Location:

Maximum Hypothetical Adult (Page 2 of 2)
mrem/Ci Released
Danville (Water Ing.)/Outfall (Fish and Shoreline)/FIXED DILUTION

Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI SKIN

35 Mo-99 0.OOE+00 5.06E-03 9.70E-04 0.OOE+00 1.15E-02 O.OOE+00 1.17E-02 8.92E-06

36 Tc-99m 3.OOE-08 8.47E-08 1.40E-06 0.OOE+00 1.29E-06 4.15E-08 5.01E-05 3.66E-07

37 Tc-101 O.OOE+00 O.OOE+00 2.14E-09 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 2.37E-09

38 Ru-103 2.77E-04 0.OOE+00 3.30E-04 O.OOE+00 1.06E-03 O.OOE+00 3.24E-02 2.46E-04

39 Ru-105 4.67E-07 0.OOE+00 1.24E-06 0.OOE+00 6.03E-06 0. OOE+00 2.85E-04 1.20E-06

40 Ru-106 4.19E-03 O.OOE+00 1.35E-03 0.OOE+00 8.09E-03 O.OOE+00 2.71E-01 9.87E-04

41 Ag-llOm 8.36E-05 7.73E-05 6.74E-03 0.OOE+00 1.52E-04 O.OOE+OO 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.OOE+00 5.53E-01 4.14E-06

43 Te-127m 3.52E-01 1.26E-01 4.29E-02 9.OOE-02 1.43E+O0 0.OOE+00 1.18E+00 2.11E-07

44 Te-127 9.02E-04 3.24E-04 1.95E-04 6.68E-04 3.67E-03 0.OOE+00 7.12E-02 5.93E-09

45 Te-129m 5.89E-01 2.20E-01 9.33E-02 2.02E-01 2.46E+00 O.OOE+00 2.97E+00 4.50E-05

46 Te-129 1.61E-03 6.05E-04 4.27E-04 1.23E-03 6.76E-03 O.OOE+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 O.OOE+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 O.OOE+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.OOE+00 3.23E+00 9.62E-06

50 I-130 4.04E-04 1.19E-03 4.80E-04 l.OlE-Ol 1.86E-03 O.OOE+OO 1.02E-03 1.23E-05

51 I-131 8.28E-03 1.18E-02 6.82E-03 3.88E+00 2.03E-02 O.OOE+OO 3.13E-03 4.06E-05

52 I-132 2.31E-07 6.18E-07 2.01E-06 2.16E-05 9.85E-07 O.OOE+OO 1.16E-07 2.11E-06

53 I-133 1.34E-03 2.33E-03 7.16E-04 3.43E-01 4.07E-03 O.OOE+OO 2.10E-03 5.62E-06

54 I-134 5.95E-13 1.62E-12 3.96E-07 2.80E-11 2.57E-12 O.OOE+00 1.41E-15 4.70E-07

55 I-135 6.96E-05 1.82E-04 7.17E-05 1.20E-02 2.92E-04 O.OOE+OO 2.06E-04 5.17E-06

56 Cs-134 1.62E+01 3.86E+01 3.15E+O1 O.OOE+OO 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.OOE+0O 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.OOE+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 O.OOE+00 2.11E-16 2.09E-17 1.23E-21 2.21E-07

60 Ba-139 2.46E-10 1.75E-13 1.25E-07 0.OOE+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 O.OOE+00 6.11E-06 I 1.03E-05 2.94E-02 4.56E-05

62 Ba-141 O.OOE+OO O.OOE+OO 8.39E-09 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 9.57E-09

63 Ba-142 O.OOE+OO O.OOE+OO 1.81E-09 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 2.06E-09

64 La-140 5.65E-06 2.85E-06 3.75E-05 O.OOE+OO O.OOE+OO O.OOE+OO 2.09E-01 4.17E-05

65 La-142 8.26E-12 3.76E-12 9.60E-07 O.OOE+OO O.OOE+OO O.OOE+O0 2.74E-08 1.15E-06

66 Ce-141 3.25E-06 2.19E-06 2.68E-05 O.OOE+O0 1.02E-06 O.OOE+OO 8.39E-03 3.OOE-05

67 Ce-143 3.42E-07 2.53E-04 4.44E-06 O.OOE+OO 1.11E-07 O.OOE+OO 9.46E-03 5.01E-06

68 Ce-144 1.73E-04 7.22E-05 1.45E-04 O.OOE+OO 4.28E-05 O.OOE+OO 5.84E-02 1.57E-04

69 Pr-143 3.04E-05 1.22E-05 1.51E-06 O.OOE+OO 7.03E-06 O.OOE+OO 1.33E-O1 O.OOE+OO

70 Pr-144 O.OOE+OO O.OOE+OO 3.24E-10 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 3.73E-10

71 Nd-147 2.05E-05 2.37E-05 1.77E-05 O.OOE+OO 1.39E-05 O.OOE+OO 1.14E-01 1.96E-05

72 W-187 7.79E-03 6.52E-03 2.28E-03 O.OOE+OO O.OOE+OO O.OOE+OO 2.13E+Ot 5.17E-06

73 Np-239 1.34E-06 1.31E-07 3.36E-06 0.OOE+OO 4.1OE-07 O.OOE+O0 2.69E-02 3.81E-06

Approval MWS
Date see page 1Page 2 of 6



Attachment F
ODCM-QA-005

Revision 1
Page 32 of 38

MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS

Composite Dose Factors:
Dose Factor Units:
Location:

Maximum Hypothetical Teen (Page 1 of 2)
mrem/Ci Released
Danville (Water Ing.)/Outfall (Fish and Shoreline)/FIXED DILUTION

Usage (Uap) (kg/yr: FISH) = 16
Usage (Uap) (hr/yr: SHORE) = 67
Dilution (1/Mp:FISH) = 15.9
Transit time (tf) hrs. = 25
Transit time (tp) hrs. = 1

Usage (Uap) (kg/yr: WATER) =
Dilution (1/Mp:SHORE) =
Dilution (1/Mp:WATER) =
Transit time (tw) hrs. =
Transit time (tb) hrs. =

510
15.9

321
25.8

131400

Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI Skin

1 H-3 0.OOE+00 2.61E-05 2.61E-05 2.61E-05 2.61E-05 2.61E-05 2.61E-05 0.OOE+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.OOE+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 0.0OE+00 0.OOE+00 6.57E+00 0.OOE+00

5 Cr-51 0.00E+00 0.OOE+00 1.21E-04 3.90E-05 1.54E-05 1.OOE-04 1.18E-02 5.98E-05

6 Mn-54 O.OOE+00 2.35E-01 6.16E-02 O.OOE+00 7.00E-02 0.OOE+00 4.81E-01 1.77E-02

7Mn-56 O.OOE+00 7.59E-06 8.86E-06 O.OOE+00 9.61E-06 0.00E+00 5.OOE-04 8.88E-06

8 Fe-55 3.81E-02 2.70E-02 6.30E-03 0.OOE+00 0.0OE+00 1.71E-02 1.17E-02 0.00E+00

9 Fe-59 5.82E-02 1.36E-01 5.55E-02 0.OOE+00 0.OOE+00 4.29E-02 3.21E-01 3.49E-03

10 Co-5B 0.O0E+00 4.93E-03 1.55E-02 0.OOE+00 0.OOE+00 0.O0E+00 6.79E-02 4.82E-03

11 Co-60 0.OOE+00 1.44E-02 2.67E-01 0.00E+00 0.O0E+00 0.OOE+00 1.87E-01 2.75E-01

12 Ni-63 1.78E+00 1.26E-01 6.05E-02 0.OOE+ 00 0.OOE+00 0.OOE+00 2.01E-02 0.O0E+00

13 Ni-65 7.77E-06 9.93E-07 2.91E-06 0.OOE+00 0.OOE+00 0.OOE+00 5.38E-05 2.85E-06

14 Cu-64 0.OOE+00 1.50E-04 7.69E-05 0.OOE+00 3.80E-04 0.OOE+00 1.17E-02 7.08E-06

15 Zn-65 1.14E+00 3.96E+00 1.86E+00 0.OOE+00 2.54E+00 0.OOE+00 1.68E+O0 9.35E-03

16 Zn-69 2.29E-11 4.37E-11 3.06E-12 0.0OE+00 2.85E-11 0.OOE+00 8.05E-11 O.OOE+00

17 Br-83 0.OOE+00 0.OOE+00 1.74E-06 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 5.76E-08

18 Br-84 0.OOE+00 O.OOE+00 5.99E-07 0.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00 6.98E-07

19 Br-85 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00

20 Rb-86 0.OOE+00 5.70E+00 2.68E+00 O.OOE+00 O.OOE+00 0.OOE+00 8.43E-01 1.12E-04

21 Rb-88 0.OOE+00 0.OOE+00 3.50E-08 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 4.00E-08

22 Rb-89 O.OOE+OO 0.OOE+00 9.11E-08 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 1.09E-07

23 Sr-89 1.36E+00 0.OOE+00 3.89E-02 0.OOE+00 0.OOE+00 0.OOE+00 1.62E-01 2.73E-07

24 Sr-90 2.60E+01 O.OOE+00 6.43E+00 0.OOE+00 0.OOE+00 0.OOE+00 7.30E-01 0.OOE+00

25 Sr-91 4.07E-03 0.OOE+00 1.84E-04 0.00E+00 0.00E+00 0.00E+00 1.85E-02 2.54E-05

26 Sr-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 Y-90 2.76E-05 0.00E+00 7.91E-07 0.00E+00 0.00E+00 0.OOE+00 2.27E-01 5.71E-08

28 Y-91m 2.84E-16 0.00E+00 4.74E-07 0.OOE+00 0.OOE+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 Y-92 2.37E-08 0.OOE+00 1.61E-06 0.00E+00 0.00E+00 0.00E+00 6.50E-04 1.92E-06

31 Y-93 1.81E-06 0.00E+00 1.91E-06 0.00E+00 0.OOE+00 0.00E+00 5.53E-02 2.55E-06

32 Zr-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 Zr-97 4.07E-07 8.06E-08 3.09£-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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MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS

Composite Dose Factors:
Dose Factor Units:
Location:

Maximum Hypothetical Teen (Page 2 of 2)
mrem/Ci Released
Danville (Water [ng.)/Outfall (Fish and Shoreline)/FIXED DILUTION

Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI SKIN
35 Mo-99 O.OOE+00 5.33E-03 1.06E-03 0.OOE+00 1.22E-02 O.OOE+00 9.54E-03 4.98E-05
36 Tc-99m 3.05E-08 8.50E-08 2.89E-06 0.OOE+00 1.27E-06 4.72E-08 5.58E-05 2.04E-06
37 Tc-101 O.OOE+00 O.OOE+00 l.19E-08 O.OOE+00 0.OOE+00 O.OOE+CO O.OOE+00 1.33E-O6
38 Ru-103 2.88E-04 O.OOE+00 1.30E-03 0.OOE+00 1.01E-03 O.OOE+00 2.40E-02 1.37E-03
39 Ru-105 4.98E-07 0.OOE+00 6.11E-06 O.OOE+00 6.28E-06 0.OOE+00 4.02E-04 6.71E-06
40 Ru-106 4.50E-03 ,O.OOE+00 5.16E-03 O.OOE+0O 8.67E-03 O.OOE+00 2.16E-01 5.51E-03
41 Ag-lOrn 7.87E-05 7.45E-05 3.74E-02 O.OOE+OO 1.42E-04 0.OOE+00 2.09E-02 4.36E-02
42 Te-125m 1.51E-01 5.43E-02 2.02E-02 4.21E-02 O.OOE+00 0.OOE+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 O.OOE+00 9.54E-01 1.18E-06
44 Te-127 9.87E-04 3.50E-04 2.12E-04 6.81E-04 4.OOE-03 0.OOE+00 7.62E-02 3.31E-08
45 Te-129m 6.36E-01 2.36E-01 1.O1E-01 2.05E-01 2.66E+00 0.OOE+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 O.OOE+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 O.OOE+00 2.10E+00 1.OlE-04
48 Te-131 1.05E-21 4.31E-22 6.05E-08 8.05E-22 4.57E-21 O.OOE+00 8.58E-23 7.1sE-05
49 Te-132 1.11E-01 7.06E-02 6.65E-02 7.44E-02 6.77E-01 0.OOE+00 2.24E+00 5.37E-05
50 I-130 4.15E-04 1.20E-03 5.37E-04 9.80E-02 1.85E-03 j O.OOE+OO 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.OOE+00 2.44E-03 2.26E-04
52 I-132 2.40E-07 6.29E-07 1.02E-05 2.12E-05 9.91E-07 O.OOE+OO 2.74E-07 1.18E-05
53 1-133 1.43E-03 2.43E-03 7.68E-04 3.40E-01 4.27E-03 0.OOE+00 1.84E-03 3.14E-05
54 I-134 6.22E-13 1.65E-12 2.21E-06 2.75E-11 2.60E-12 O.OOE+00 2.17E-14 2.63E-06
55 I-135 7.24E-05 1.86E-04 9.38E-05 1.20E-02 2.94E-04 O.OOE+OO 2.07E-04 2.89E-05
56 Cs-134 1.66E+01 3.91E+01 1.82E+01 O.OOE+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.OOE+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.OOE+00 1.O1E+01 3.91E+00 4.21E-01 1.31E-01
59 Cs-138 1.56E-16 2.99E-16 1.08E-06 O.OOE+00 2.21E-16 2.57E-17 1.36E-19 1.23E-06
60 Ba-139 2.64E-10 1.85E-13 7.O0E-07 O.OOE+0 1;75E-13 1.28E-13 2.35E-09 7.88E-07
61 Ba-140 1.49E-02 1.82E-05 1.1BE-03 0.OOE+00 6.17E-06 1.22E-05 2.29E-02 2.55E-04
62 Ba-141 0.00E+00 0.OOE+00 4.69E-08 O.OOE+00 0.OOE+OO O.OOE+-O 0.OOE+00 5.34E-08
63 Ba-142 O.00E+00 0.OOE+O0 1.O1E-08 O.OOE+00 0.OOE+00 O.OOE+-O O.00E+OO 1.15E-08
64 La-140 5.96E-06 2.93E-06 2.06E-04 o. OO1F+OO G.OOE+OO O.OOE+00 1.68E-01 2.33E-04
65 La-142 8.77E-12 3.89E-12 5.36E-06 0.OOE+OO O.OOE+00 O.OOE+OO 1.19E-07 6.43E-06
66 Ce-141 3.33E-06 2.22E-06 1.49E-04 O.OOE+00 1.05E-06 O.OOE+OO 6.36E-03 1.67E-04
67 Ce-143 3.52E-07 2.56E-04 2.47E-05 O.OOE+OO 1.15E-07 0.OOE+00 7.70E-03 2.80E-05
68 Ce-144 1.78E-04 7.35E-05 7.66E-04 O.OOE+OO 4.39E-05 O.OOE+O0 4.47E-02 8.74E-04
69 Pr-143 3.28E-05 1.31E-05 1.63E-06 O.OOE+OO 7.60E-06 O.OOE+OO 1.08E-G1 O.OOE+OO
70 Pr-144 O.OOE+-O O.OOE+0 1.81E-09 O.OOE+OO O.0E.+OO 0.OOE+OO 0.OOE+OO 2.08E-09
71 Nd-147 2.32E-05 2.52E-05 9.26E-O5 O.OOE+OO 1.48E-05 O.OOE+iO 9.09E-02 1.O9E-04
72 W-187 8.42E-03 6.86E-03 2.43E-03 O.OOE+00 O.00E+OO O.OOE+-O 1.86E+00 2.89E-05
73 Np-239 1.49E-06 1.40E-07 1.85E-05 G.OBE+OO 4.40E-07 O.OOE+OO 2.26E-02 2.13E-05

Approval MWS p

Date see page 1Page 4 of 6



Attachment F
ODCM-QA-005

Revision 1
Page 34 of 38

MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS

Composite Dose Factors:
Dose Factor Units:
Location:

Maximum Hypothetical Child (Page 1 of 2)
mremfCi Released
Danville (Water Ing.)/Outfall (Fish and Shoreline)IFIXED DILUTION

Usage (Uap) (kg/yr: FISH) =
Usage (Uap) (hr/yr: SHORE) =
Dilution (1/Mp:FISH) =
Transit time (tf) hrs. =
Transit time (tp) hrs. =

6.9
14
15.9
25

1

Usage (Uap) (kg/yr: WATER) =
Dilution (1/Mp:SHORE) =
Dilution (l/Mp:WATER) =
Transit time (tw) hrs. =
Transit time (tb) hrs. =

510
15.9

321
25.8

131400

Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI Skin

1 H-3 0.OOE+00 3.96E-05 3.96E-05 3.96E-05 3.96E-05 3.96E-05 3.96E-05 O.OOE+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.OOE+00

3 Na-24 8.10E-03 8.10E-03 8.12E-03 8.10E-03 8.10E-03 8.10E-03 8.1OE-03 3.01E-05

4 P-32 1.01E+02 4.72E+00 3.89E+00 0.OOE+00 O.OOE+00 O.OOE+00 2.79E+00 O.OOE+00

5 Cr-51 0.OOE+O0 0.OOE+00 8.62E-05 4.20E-05 1.15E-05 7.66E-05 4.01E-03 1.25E-05

6 Mn-54 0.OOE+00 1.84E-01 5.23E-02 0.OOE+00 5.17E-02 0.OOE+0O 1.55E-01 3.69E-03

7 Mn-56 O.OOE+00 6 .95E-06 3.14E-06 O.OOE+00 8.41E-06 O.OOE+00 1.OlE-03 1.85E-06

8 Fe-55 5.10E-02 2.71E-02 8.38E-03 O.OOE+00 O.OOE+0O 1.53E-02 5.01E-03 0.OOE+0O

9 Fe-59 7.21E-02 1.17E-01 5.87E-02 O.OOE+0O 0.OOE+00 3.38E-02 1.21E-01 7.28E-04

10 Co-58 0.OOE+0O 4.09E-03 1.34E-02 O.OOE+O0 0.OOE+00 O.OOE+0O 2.39E-02 1.O1E-03

11 Co-60 O.OOE+00 1.21E-02 8.47E-02 O.OOE+00 O.ODE+0O O.OOE+00 6.73E-02 5.75E-02
12 Ni-63 2.39E+00 1.28E-01 8.12E-02 O.OOE+0 0.OOE+00 O.OOE+0O 8.61E-03 O.OOE+00

13 Ni-65 1.01E-05 9.50E-07 1.07E-06 O.OOE+0O 0.OOE+00 0.OOE+0O 1.16E-04 5.96E-07

14 Cu-64 0.OOE+0O 1.43E-04 8.79E-05 0.OOE+00 3.47E-04 O.OOE+00 6.73E-03 1.48E-06

15 Zn-65 1.17E+00 3.12E+00 1.94E+O0 0.OOE+00 1.97E+00 O.OOE+00 5.48E-01 1.95E-03

16 Zn-69 2.95E-11 4.26E-11 3.94E-12 O.OOE+00 2.58E-11 O.OOE+00 -2.68E-09 O.OOE+00

17 Br-83 0.OOE+00 0.OOE+00 2.21E-06 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 1.20E-08

18 Br-84 0.OOE+00 O.OOE+00 1.25E-07 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 1.46E-07

19IBr-85 O.OOE+0 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+O0 O.OOE+00 0.OOE+00

20 Rb-86 0.OOE+00 5.53E+00 3.40E+00 0.OOE+00 0.OOE+OO O.OOE+00 3.56E-01 2.33E-05

21 Rb-88 0.OOE+00 0.OOE+00 7.31E-09 0.OOE+00 0.OOE+00 O.OOE+0O O.OOE+OO 8.36E-09

22 Rb-89 O.OOE+OO O.OOE+OO 1.90E-08 O.OOE+OO C.OOE+CO O.OOE+00 O.OOE+OO 2.28E-08

23 Sr-89 1.88E+OO O.OOE+OO 5.36E-02 O.OOE+OO 0.OOE+CO O.OOE+00 7.26E-02 5.71E-08

24 Sr-90 2.45E+O1 O.OOE+00 6.21E+OO O.OOE+OO O.OOE+CO O.OOE+00 3.30E-O1 O.OOE+O0

25 Sr-91 5.55E-03 .COOE+OC 2.14E-04 O.OOE+OO O.OOE+CO C.OOE+CO 1.22E-02 5.31E-06

26 Sr-92 2.13E-05 O.OOE+OO 2.22E-06 O.COOE++O O .OOE+0O .COOE÷CC 4.03E-04 1.52E-06

27 Y-90 3.84E-05 0.OOE+OC 1.04E-06 O.OOE+O O..OOE+0C 0.-OOE+0C 1.O9E-O1 1.19E-08

28 Y-91m 3.78E-16 O.OOE+08 9.91E-08 O.OOE+CC O.OOE+0C O.COOE+OO 7.40E-13 1.15E-07

29 Y-91 7.30E-04 O.OOE+OC 2.20E-05 O.OOE+OO O.OOE+OC O.OOE+OO 9.72E-02 2.74ET-06

30 Y-92 3.24E-08 O.OOE+OC 3.38E-07 O.OOE+OO O.OOE+0 0 O.OOE+OO 9.37E-04 4.OOE-07

31 Y-93 2.50E-06 O.OOE+OC 4.58E-07 O.OOE+00 0.OOE+0O O.OOE+OO 3.73E-02 5.32E-07

32 Zr-95 3.42E-05 7.51E-CE 5.63E-04 0.OOE+0O 1.08E-05 0.OOE+0 7.84E-03 6.45E-04

33 Zr-97 7.34E-07 1.06E-07 6.52E-06E 0.OOE+0O 1.52E-07 0.OOE+00C 1.61E-02 7.11E-06

34 Nb-95 2.83E-02 1.1OE-02 8.19E-03 O.OOE+O0 1.04E--2 0.00ThE+ 2.04E+0C 3.E5E-04
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MAXIMUM HYPOTHETICAL COMPOSITE DOSE FACTORS

Composite Dose Factors:
Dose Factor Units:
Location:

Maximum Hypothetical Child (Page 2 of 2)
mrem/Ci Released
Danville (Water Ing.)/Outfall (Fish and Shoreline)/FIXED DILUTION

Isotope Bone Liver T. Body Thyroid Kidney Lung GI-LLI SKIN
35 Mo-99 O.OOE+00 5.97E-03 1.49E-03 0.OOE+00 1.27E-02 0.OOE+00 4.94E-03 1.04E-05
36 Tc-99m 4.07E-08 7.99E-08 1.70E-06 O.OOE+00 1.16E-06 4.06E-08 4.55E-05 4.27E-07
37 Tc-101 0.OOE+00 0.OOE+00 2.49E-09 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 2.77E-09
38 Ru-103 4.20E-04 0.OOE+00 4.07E-04 0.OOE+00 1.06E-03 O.OOE+00 1.09E-02 2.87E-04
39 Ru-105 7.37E-07 0.OOE+00 1.50E-06 0.OOE+00 6.48E-06 0.OOE+00 4.81E-04 1.40E-06
40 Ru-106 6.83E-03 O.OOE+00 1.81E-03 0.OOE+00 9.22E-03 O.OOE+00 1.06E-01 1.15E-03
41 Ag-liOm 1.37E-04 9.26E-05 7.89E-03 0.OOE+00 1.73E-04 O.OOE+00 1.1OE-02 9.111-03
42 Te-125m 1.95E-01 5.27E-02 2.59E-02 5.46E-02 0.OOE+00 O.OOE+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 O.OOE+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.OOE+00 1.OOE+00 5.25E-05
46 Te-129 2.27E-03 6.33E-04 5.79E-04 1.62E-03 6.63E-03 O.OOE+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.OOE+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 O.OOE+00 7.05E-21 1.49E-05
49 Te-132 1.40E-01 6.19E-02 7.48E-02 9.01E-02 5.75E-01 0.00E+00 6.23E-01 1.12E-05
50 I-130 5.69E-04 1.15E-03 6.04E-04 1.27E-01 1.72E-03 O.OOE+00 5.38E-04 1.44E-05
51 I-131 1.26E-02 1.26E-02 7.21E-03 4.18E+00 2.07E-02 0.OOE+00 1.12E-03 4.73E-05
52 I-132 3.27E-07 6.01E-07 2.37E-06 2.79E-05 9.20E-07 0.O0E+00 7.081-07 2.46E-06
53 I-133 2.05E-03 2.53E-03 9.62E-04 4.70E-01 4.22E-03 O.OOE+00 1.02E-03 6.55E-06
54 I-134 8.23E-13 1.53E-12 4.62E-07 3.52E-11 2.34E-12 0.OOE+00 1.01E-12 5.49E-07
55 I-135 1.OOE-04 1.80E-04 9.03E-05 1.59E-02 2.76E-04 O.OOE+00 1.37E-04 6.03E-06
56 Cs-134 2.01E+01 3.29E+01 6.96E+00 0.OOE+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
58 Cs-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.OOE+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 O.OOE+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 O.OOE+00 7.34E-06 1.34E-05 1.30E-02 5.32E-05

62IBa-141 0.OOE+00 0.OOE+00 9.79E-09 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 1.12E-08
63 Ba-142 O.OOE+00 O.OOE+00 2.11E-09 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 2.41E-09
64 La-140 8.04E-06 2.81E-06 4.39E-05 O.OOE+00 0.OOE+00 0.00E+00 7.83E-02 4.86E-05
65 La-142 1.17E-11 3.73E-12 1.12E-06 O.OOE+00 O.OOE+00 0.00E+00 7.38E-07 1.34E-06
66 Ce-141 7.74E-06 3.86E-06 3.16E-05 O.OOE+00 1.69E-06 O.OOE+00 4.82E-03 3.50E-05
67 Ce-143 8.14E-07 4.41E-04 5.21E-06 O.OOE+00 1.85E-07 O.OOE+00 6.47E-03 5.85E-06
68 Ce-144 4.14E-04 1.30E-04 1.80E-04 O.OOE+00 7.19E-05 O.OOE+00 3.38E-02 1.83E-04
69 Pr-143 4.57E-05 1.37E-05 2.271-06 O.OOE+00 7.43E-06 O.OOE+00 4.93E-02 O.OOE+00
70 Pr-144 0.00E+00 O.OOE+00 3.781-10 O.OE+00 0.OOE+00 0.OOE+00 O.OOE+00 4.35E-10
71 Nd-147 3.20E-05 2.60E-05 2.10E-05 0.00E+00 1.42E-05 O.OOE+00 4.11E-02 2.28E-05
72 W-187 1.07E-02 6.33E-03 2.84E-03 0.00E+O0 O.OOE+00 O.OOE+00 8.89E-01 6.03E-06
73 Np-239 2.25E-06 1.62E-07 3.95E-06 0.OOE+00 4.68E-07 0.OOE+00 1.201-02 4.45E-06
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MAXIMUM HYPOTHETICAL WATER INGESTION
DOSE FACTORS - INFANT

Water Ingestion Dose Factors:
Dose Factor Units:
Location:

Usage (Uap) (kg/yr: WATE
Transit time (WATER) hrs.
Dilution (1/Mp:WATER) =

Maximum Hypothetical Infant (Page 1 of 2)
mrem/Ci Released
Danville Receiver/FIXED DILUTION

R) = 330
= 25.8

321

Isotope Bone Liver T. Body Thyroid
1 H-3 O.OOE+00 3.12E-05 3.12E-05 3.12E-OE
2 C-14 2.40E-03 5.13E-04 5.132-04 5.13E-04
3 Na-24 3.11E-04 3.11E-04 3.11E-04 3.11E-04
4 P-32 1.64-01 9.63E-03 6.34E-03 0.00E+00

5 Cr-51 O.OOE+00 0.OOE+00 1.39E-06 9.08E-07
6 Mn-54 0.00E+00 2.012-03 4.56E-04 0.OOE+00
7 Mn-56 0.002+O0 8.07E-OB 1.39E-08 0.0OE+O0 6.2
8 Fe-55 1.41E-03 9.10E-04 2.43E-04 0.002+00

9 Fe-59 3.07E-03 5.37E-03 2.11E-03 0.OOE+00
10 Co-58 0.OOE+0 3.61E-04 9.01E-04 O.OOE+00
11 Co-60 0.00E+00 1.092-03 2.59E-03 O.OOE+00
12 Ni-63 6.43E-02 3.98E-03 2.23E-03 0.O0E+OO
13,Ni-65 3.95E-07 4.47E-08 2.03E-08 0.002+00
14 Cu-64 .2OOE+00 1.51E-05 7.00E-06 O.OOE+00
15 Zn-65 1.86E-03 6.38E-03 2.94E-03 O.OOE+00
16 Zn-69 4.09E-14 7.36E-14 5.48E-15 0.O0E+OO
17 Br-83 0.02+00 O.OOE+200 2.07E-08 .O2+OE + 0+O
18 Br-84 0.002+00 0.00E+O0 9.19E-20 0.002+00
19 Br-85 0.00E+00 0.00E+00 O.OOE+0 0.OE+002O
20 Rb-86 0.00E+O0 1.66E-02 8.192-03 0.OOE+00
21 Rb-88 0.002+00 0.0OE+00 002+00 0.002+00
22 Rb-89 O.OOE+O 0.002+00 O.OOE+00 O.0E+00
23 Sr-89 2.512-01 O.OOE+00 7.20E-03 0.00E+00
24 Sr-90 1.882+00 0.002+00 4.782-01 .0OE2+OO
25 Sr-91 7.722-04 0.002+00 2.79E-05 0.0OE2+0
26 Sr-92 2.652-06 0.OOE+00 9.85E-08 .002E+00
27 Y-90 6.67E-06 O.OOE+00 1.79E-07 0.002+00
28 Y-91m 3.622-17 O.O0E+OO 1.23E-18 0.002+00
29 Y-91 1.132-04 0.0OE+OO 3.01E-06 0.00E+00
30 Y-92 4.962-09 0.002E+0 1.402-1E- I .0 E+0
31 Y-93 4.202-07 O.OOE+00 1.14E-08 0.00E+O0
32 Zr-95 2.07E-05 5.032-06 3.57E-06 O.OOE+00
33 Zr-97 5.212-07 8.94E-08 4.08E-08 0.OOE+O0
34 Nb-95 4.17E-06 1.72E-06 9.93E-07 O.00E+O0
35 Mo-99 0.00E+00 2.632-03 5.13E-04 O.OOE+00

7-K�-d-..y
3.12E-05

5 .13E-04

3.11E-04

0. OOE+00

I . 98E-07

4 . 4 6E-041

6. 93E-081

0. OOE+001

0 . 00E+OO

0. OOE+00

0. OOE+00

0 . OOE+00

0 . OOE+00

2. 56E-05

. E-03

. E-14

. E+

K Lung

3.12E-05

-4 5.13E-04

3.11E-04

) 7 O.OOE+OO

11.77E-06

0 0 0.0E+00

4.45E-041

0 1.59E-03

00.OOE+00

0 .0OOE+00

O .OOE+OO

00.OOE+00

0. OOE+00

2.00E+00

3.00E+O0

O.OOE+OO

3.12E-05

5.13E-04

3.11E-04

2 .21E-03

4 .06E-05

7 .40OE-0

7.33E-06

1.16E-04

2.56E-03

9-.00OE-04

2 .61E-03

17. 98~E -04

3 .4OE-06

3.10E-04

5 .39E-03

6.00E-12

O.OOE+OO

0.OOE+00 0.0E+00 0.0 0+00

0.002E+00 0.0+0 0 .OOE+00

0.OOE+00 0.00E+00 4.24E-04

0.00E+00 0.0E+00 0.OOE+O0
0.OOE+00 0 +00 0 .OOF+OO
O.OOE+0O O.OOE+00 5.16E-03

0.002+00 0.002+00 2.34E-02
O.OOE+00 0.002+OO 9.14E-04

0.02+0 0.OOE+00 2.86E-05

O.OOE+00 0.O0E+OO 9.21E-03

O E+OI U.OOE+00 1.21E-13

O.OOE+001 0.OOE+OO 8.11E-03
O . OOE +O O

_

O. OOE+OO g. 47EP.-05
0 0 I * A A ._ _-f__
U. OOE+ O .OOE+OO 3. 31E-03

0.00+00 0.002+0 3. 3~-fl I.______
S.42E-O'6 O.Of+00 2.51E-03
9.01E-08 0.OOE+001 5.70E-03
1 ^ A A . _ .
1 .23E~-O U.OOUE+O0 1. 45E-03
I _ZI~b _.UE 1420
3. 93E-03 O .OOE+OO 8. 66E-04

0.002+00 8. 662-04
I. __________

Page 1 of 2
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MAXiMUM HYPOTHETICAL WATER INGESTION
DOSE FACTORS - INFANT

Water Ingestion Dose Factors: Maximum Hypothetical Infant (Page 2 of 2)
Dose Factor Units: mrem/Ci Released
Location: Danville Receiver/FIXED DiLUTION

=Isotope none Liver T. Body
36 Tc-99m 9.98E-09 2.06E-08 2.65E-C

39

4 0

Tc-101

Ru-103

Ru-105

Ru-10 6

C. OOE+OO

1 .47E-04

2.4 6E-07

2. 44E-03

0. OOE+00

0.O OE+OO

0. OOE+ OO
0. OODE+COC

0. OOE+C

4. 93E-C

8.27E-C

3.05E-O
41 Ag-IiOm lI.OlE-041 7.35E-051 4.86E-C
42TTe-125m 2.33E-03 7.8OE-041 3.15E-0

43 Te-127m 5.89E-03 1.95E-03 7.13E-0
44 Te-127 1.50E-05f 5.02E-061 3.22E-0
45 Te-1299m 9.92E-03 3.40E-03

46 Te-129 2.82E-05 9.71E-06

1. 53E-O

6. 58E-O
. E-06. - SW.-f47 Te-13 1 8.49E-04 3.42E-04 2.82E-0

48Te-131 4.46E-24 1.65E-24 1.25E-2
49 Te-132 1.68E-03 8.31E-04 7.75E-o
50 I-130 1.43E-04 3.15E-04T 1.26E- 0
51 I-131 3.32E-03 3.91E-03 1.72E-0O

il-i.L5 I 7.U/E-0J81 1.44E-07 5.11E-O!
53 I133 5.37E-04 7.81E-04 2.29E-O0

_55

56

56

1-134

[I-135

FCs-134

Cs-136
Cs-137

Cs-138

Ba-139

Ba-140

1.27E-13

2. 47E-05

3. 82E-02

4 .40E-03

[5.29E-02]
2 .26E-10

1. 64E-02

2. 60E-13

4.91E-05

7.12E-02

1.29E-02

6.20OE-02

2.86EE-i19

1. 50E-13

1 .64E-05

9.25E-1a

Thyroid Kidney Lung GI-LLI
)7 O.OOE+OO| 2.22E-07 1.O0E-08 5.98E-06
TO O.OOE+OO O.OOE+OO O.OOE+O0 0.OOE+00
5 O.OOE+O 3.07E-04| O.OOE+OO 1.79E-03
'8 0.OOE+O 1.81E-06 O.OOE+00 9.77E-05
74 0 .04E+÷00 2.88E-03 O.OOE+OO 1.85E-02

5 0.OOE+00 1.05E-04 O.OOE+OO 3.81E-03
4 7.85E-04 0.OOE+00 O.OOE+00 1.11E-03
4 1.70E-03| 1.45E-02 O.OOE+00 2.38E-03
6 1.22E-05 3.65E-05 O.OOE+00 3.15E-04
3 3.81E-03 2.48E-02 O.OOE+00 5.92E-03

02.36E-05 7.01E-05 OOE+O 2.25E-03
4 6.93E-04 2.35E-03 O.OOE+00 5.76E-03
4 3.98E-244 1.14E-23 .OOE+00 1.80E-22
4 1.23E-03 5.20E-03| 0.OOE+OO 3.07R-03
4 3.53E-02 3.46E-04 O.OOE+00 6.75E-05
3 1.28E+00 4.57E-03 O.OOE+00 1.40E-04
1 6.73E-06 1.60E-07 O.OOE+00 1.16E-07
4 1.42E-01 9.19E-04 0.OOE+00 1.32E-04
4 6.06E-12 2.91E-13 O.OOE+00 2.69E-13

4.40E-03 5.47E-05 O.OOE+00 1.78E-05
O.OOE+O 1.83E-02| 7.52E-03| 1.94E-04

37O0.OOE+00 5.16E-03 1.05E-03 1.96E-04
0 .OOE+00 1.66E-02 6.73E-03 1.94E-04
0. OOE+°O 1.43E-19 2.23E-20 4.57E-19
0 .OORE+OD 9.02E- 14 9.09E-14 1.43E-08i
0 OoE+±00 3.88E-06 1.OOE-05 4.02E-03
-°.OOE+00 .OOE+00 O.OOE+O| O.OOE+00

0. O.OOE+OC 0.OOE+00 O.OOE+00 O.OOE+00
.OORE+00 o.OOE+±0 O.OOE+OO 6.35E-03

O.OOE+OO| O.OOE+00 O.OOE+OO 9.28E-08

'| E+0| 1.47E-06| 0.OOE±00+ 2.46E-03|
0 .OO-E+00 1.69E-07 O.OOE+OO 3.38E-03
0 .OOE+i 00 4.99E-05 0.0OOE+OO- 1.73E-02
0 .OOE+00 1.08E-06 O.OOE+0 4.12E-03
O.OOE+0R- O.OOE+00 0.OOE+00 O.OOE+00

0.OOE÷00 2.0BE-06 .OOE+OO| 3.41E-03

jO.OOE+0] O.OOE+OO| O.OOE+OO| 1.77E-03
O.OOE+i00 1.46E-07 O.OOE+00 2.12E-03

1.79E-0O

7 .19E-O_

L4. 83E-03
4. 39E-03

1 .39E-19

6.55E-12
8.43E-04

6~ Ba-141 A I I r n n . -
-- T- cx e I2. -V-tUU V. UUAlUU U. U UE+ U U

_ __ _I

63IBa-142 I .0OE+OO [ .OCEOO O0.OOE+00
641La-140 [ 1.37E-06 5.41E-07 1.39E-07|
65

66

67

68

ILa-142
Ce-141

Ce-143

Ce-144

1 .4 9E-12 5. 47E-131
- -

1.31E-13
I -1 Q V n j I - 1 I - - -I .1-Vul g1. I o--U to b. . buI-u /
_ _ I

I 8.73E-071 5.79E-04 6.61E-08
3.01E-04 1.23E-041 1.69E-05

-

.

- - -- - -1 - . --- --. - - - - - - -"I . - I I-- I.

69 Pr-143

70 Pr-144

71 Nd-147
72 W-187

73Np-239

7.80E-06 2.92E-06 3.87E-07
C.COE+C0 C.OE+00 0.0C-CE+00
5.24E-06 5.38E-06 3.30E-07
4.32E-C5 3. O1E-05 i.04E-05i

I ,onr-n7
-- , I 7.34E-08 4.15E-08

_
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SITE SPECIFIC INFORMATION USED BY LADTAP II CODE

1.
2.
3.

Total discharge per unit: 11 cubic feet per second or specific to release period.
Total Annual Blowdown Volume: 6.94E8 cubic feet or specific to release period.
Dose to Maximum Hypothetical Individual

Shorewidth Factor: 0.2
Sediment exposure time: 131,400 hour

USAGE FACTORS

PATHWAY
Fish Skgtyr)
Potable Water (liter/yr)
Shoreline (hr/yr)

INFANT
0

330
0

AL

4:
CHILD

6.9
510

14

l _ TEEN
16

510
67

_
ADULT

21
730

12 I
DILUTION FACTORS (DF)

PATHWAY
Fish
Potable Water
Shoreline

LOCATION
Outfall
Danville
Outfall

DF
15.9

321 *
15.9

For estimating purposes. Actual dilution factors at Danville, Pa., for various river levels located in
Attachment D.

TRANSIT TIMES (Tp)

PATHWAY
Fish
Potable Water
Shoreline

-H----
LOCATION

Outfall
Danville
Outfall

Tp (hr)
25 **
25.8 *

1 I
*For estimating purposes. Actual river transit times at Danville, Pa., for various river levels located in
Attachment D.

**includes one hour transit from outfall plus 24 hours to consumption.

Approval MWS
Date see pagePage 1 of 1
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PROCEDURE REVISION SUMMARY

TITLE: TOTAL DOSE CALCULATIONS

1. Initial issue in procedure format.

2. Section 7 of ODCM Revision 7 is reorganized in the format established by

NDAP-QA-0002. No revision bars are used since the change was to the entire

section.

3. Cover sheet, Revision Summary, and Table of Contents are added.
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1.0 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.

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

2.0 POL1CYIDISCUSSION

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 members of the public shall include any dose received from
activities occurring within the site boundary. Use of realistic occupancy factors
for determination of this dose is allowed.

3.0 REFERENCES

3.1 TS 3.11.4, [Radioactive Effluents] 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 40CFRI90, Environmental radiation protection standards for nuclear power
operations.

3.4 ODCM-QA-004, Airborne Effluent Dose Calculations.

3.5 ODCM-QA-005, Waterborne Effluent Dose Calculations.

Approval MWS
Date see page 1 .
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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 I.

4.0 RESPONSIBILITIES

4.1 Supervisor- Operations Technology

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.

4.2 Environmental Services - Health Physicist (Effluent)

4.2.1 Performs dose calculations necessary for fulfillment of SSES Technical
Specification Surveillance Requirements.

4.2.2 Develops methodology and parameters to be used to determine the total
dose to a member of the public from the fuel cycle.

5.0 DEFINITIONS

5.1 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.

6.0 PROCEDURE

6.1 Waterborne Effluent

The Environmental Services Health Physicist shall determine the annual dose to
critical organs of a maximally exposed individual for the liquid effluents by using
Equations 1, 2, and 3 of ODCM-QA-005 or by using the LADTAP II computer
program as described in ODCM-QA-005.

6.2 Airborne Effluent

6.2.1 The Environmental Services Health Physicist shall determine the annual
dose to critical organs of a real individual for the noble gases released in
the gaseous effluents by using Equation 3 of ODCM-QA-004 modified by
replacing Mj with Ki for the whole-body dose and using Equation 4
modified by replacing N1 by [Li + ((1.1 1 Mi)(SF))] for the skin dose.

Approval MWS
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Values of Kj, Li, and Mi are obtained from Attachment A of
ODCM-QA-004.

Dg = 3.17 x 10 8 K (X I Q)v (QiV)(SF)

Db = 3.17 x 10 8 [Li + ((1.1I M i )(S F))'(X / Q) v(Q iv)

(Eq. 1)

(Eq. 2)

6.2.2 The Environmental Services Health Physicist shall determine the annual
dose to critical organs of a real individual for the radionuclides other than
noble gases released in the gaseous effluents by using Equation 6 of
ODCM-QA-004.

6.2.3 Alternatively, the Environmental Services Health Physicist may
determine the dose resulting from airborne effluent using the GASPAR
computer program as described in ODCM-QA-004.

6.3 Total Dose

6.3.1 The Environmental Services Health Physicist shall determine the total
dose to a member of the public 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.

7.0 RECORDS

None.

.jcm-qa-OO6(26)
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PROCEDURE REVISION SUMMARY

TITLE: RADIOACTIVE WASTE TREATMENT SYSTEMS

E.rVALUATION OF IEI C R 0 TO ODCM-A07OTELEaO
EFFLUENT CNFLADTEOEALACRC N EJBUY!I
CALCULATI F r> -

Revision 0itste in procedure format i
from Qurrent Teh7 a pciiain OT)t nrveTdoclSp6f4q%
(ITS)e InRi additio C 0re beding thdorpmatde$ablshedby

TheN revision mov i n f ad e effsunt changeatoAReCni
(formerly called theF~IocieEfun ehia pcfct~sa4t& 4

Radiological, Envrnrena oioigPorm(EP rtiTcrcV <

specification t
and reporting requtirements frmcited in Techica Specition 7 aere
move to the approprit sec e
Requoiremets formerly contined in thetiCM 10.6 dose Revision fprtuaig
dose conversion factors andt it calculton o rmledwre Rfince in thi
revision ofthe 90CM.

The revisions describedbeoaredtrainntrcagnolytfomtfth
0QDCM and/or location ofthreurdeeesofteRCanheEPwiht
,any change in the actua iis hs evso fOC-A-orartiste
level of radioactive effluen6rt controlrqiepusatoIOF2.320R90
I GCFR5Q.36a and Appendix I to IOF5 n oe o matth cuayo
reliability of effluent, dose, or setponcaultns

1. Initial issue in procedure format.

2. Section 8 of 00CM Revision 7 is reorganized in the format established by
NDAP-QA-0002. No revision bars are used since the change was to the entire
section.

3. Cover sheet, Revision Summary, and Table of Contents are added.

4. Policy statements provided in Section 10.4 of ODOM Revision 7 are relocated
to Section 2 of this procedure.

5. Policy statements provided in Section 10.6 of 00CM Revision 7 pertaining to
liquid waste treatment are relocated to §2 of this procedure. Reference to the
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atmospheric demineralizer is changed to Mobile Liquid Processing System.
LRW flow rates are corrected.

6. Figure 1 of ODCM Revision 7 is replaced by reference to FSAR Figure 11.2-8,
Liquid Radwaste System Flow Diagram.

7. Figure 2 of ODCM Revision 7 is replaced by reference to FSAR Figure 11.3-1,
Offgas System Process Flow Diagram.

8. Description of Solid Radwaste System is replaced with reference to PCP.
Figures 3 and 4 of ODCM Revision 7 are deleted.

9. Table 12 of ODCM Revision 7 is incorporated as Attachment A.

10. Added Manager - Nuclear Modifications responsibilities in accordance with
NDAP-00-1 203.

11. Section 2.3.4 - reference to downstream HEPA filters in Turbine Building
Filtered Exhaust System is deleted (they were removed per DCP 96-3005C).

12. Document titles and! section refere were revised to agree wfitITTRM.

.13. Added (Section 6.3) the requiremert c e t
radwaste treatm~ent syses

14. Added (Sei 2) ns for d d
exceeding the time limits for repair of monitorng instrumentation.. .

15. Added TRM requirements forc2
gaseous waste treatment,,,

16. Added (Section 4) res'ponsibilitie forery cnandiEMQ-OO
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1.0 PURPOSE

The purpose of this procedure is to define the operability requirements of the radioactive
waste treatment systems to keep effluent releases as low as is reasonably achievable.

The purpose of this procedure ist fne operabilt theraic
waste treatment and monitring sstms o e eent relea l s
reasonably achievable. t al s$ rpotig re enwh haeremad
to systems~ or whnoeaiiyi otmitie nacranewt h ehia
Requirements Manual (TRM).

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

2.0 POLICYIDISCUSSION

2.1 Liquid 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
Collection 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 ft 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 ft3 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-
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specification liquids can be recycled back to the Liquid Waste
Management System for additional processing.

2.1.3 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.

2.1.4 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.

2.1.5 A flow diagram of the Liquid Waste Management System is shown in
FSAR Figure 11.2-8.

2.2 Definition of "Appropriate Treatment" for Liquid Wastes

2.2.1 TS 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.

2.2.1 TR 3.11.1.3 requires thfattheappropnrate portions of the liqid waste,
treatment system be operable jandi be used to' duc i
liquid wastes priorto their release we rjce oe io al

-reactor Unit touhnretriicted areas woudece .6me otetti
body or 0. 2 mrem to any organ n a 3-a eid

2.2.2 Normal treatment, which is considered appropriate for each subsystem, is
as follows:
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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.

b. 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.

c. Demineralization and filtration are considered appropriate treatment
for low conductivity/low organic contaminant liquid wastes entering
the Liquid Radwaste Processing Subsystem (LRW collection tanks).

d. 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.

e. For batches of liquid radwaste which have no identified gamma
activity above the TS Liquid Effluent LLD level (TS Table 4.11.1.1.1-
1), release without treatment is considered appropriate.

e. For batches of liquid radwaste which have no identified gamma
activity above the Technical Requirements Manualt Liquid Effluent
LLD level (TR 3.11.4.1 Table 3. 14.1-3), releasewhout reatment
is considered appropriate.

f. The projected dose threshold values used are derived by dividing
the site-total maximum projected doses without treatment (0.12 and
0.4 mrem) by 31 days and by 6, the maximum possible number of
batches released per day, 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 10 CFR 50 Appendix I design objectives and TS 3.11.1.2
limit (PLI-70360 and PLI-70612).

f. The projected dose threshold values use-dare'dernvEd by dividing i~ ;i
the site-total, maximum projected doses withouittratmenit(0.42 and
0.4 mrem) by 31 days and by 6, the maximum possible number of
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batches releaepedatyidpebacdoeatnlels

require apiaino eieaiainfrtetn o ci.,hg66 d6

fr actuion of W I dCFR5OAppendix dn . .. .1. 2
lt (31 -70360 and P t1-7061 2)@ :

g IX 0 f liquid w w tre
NRC within 30 da wch d

2.3 Liquid Effluent Monito fiszInstfrumentation

2.3. 1 Liquid ra
specifiedn
shall be mitinda speciidi R31...W e oioi~
instrumenaininooprbeiacodnewtthTRIte ra rd'
action of the.TRMshlbeipeetdasttd Ifhenpebe;
condition wsntcretdwti h pcfe iefae eoto
the uncoretdcnionsalbmaeithAnulEfunanWse
DisposalReot

2.4 Gaseous Waste Treatment

2.4.1 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.

2.4.3 A process flow diagram of the Offgas And Recombiner System is shown
in FSAR Figure 11.3-1.
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2.4.4 Filtered exhaust systems serve selected areas of Zone 1, 11, and IlIl of the
SSES Reactor Building. The Zone I and Zone II equipment compartment
and Zone IlIl 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 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.

2.4.6 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.

2.4.7 The Radwaste Building Filtered Exhaust System draws potentially
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.

2.4.8 Ventilation exhaust systems must be drawing air through the HEPA and
charcoal filters (where available) as the appropriate level of waste
treatment.

2.4.9 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.

2.4.10 As the need arises, these systems are periodically rendered inoperable
for maintenance or testing activities. If any of the ventilation exhaust
treatment systems in Attachment A are bypassed, degraded, or
otherwise rendered inoperable, vent evaluations shall be performed in
accordance with plant procedures. 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 restored to operable status as quickly as is practicable.
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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 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,

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.

2.4.12 If inoperable gaseous radwaste treatmenti systemslare ntirturned t^;
operation asreqUiredlby TR3.11.2.4 t
prepared and submitifted to the NRC within 0dy.-l

2.4.13 If gaseous effluenits are discharged in excsofteimsofT
3. 1.2.5.A without treatment, then a specal reportshall bprardand
submitted to the NRC within 30 days.'

2.5 Gaseous Effluent Monitorin Instrumentation

Gaseous effluents shall be monitored as specfied infTR 3.11.2.6.When :
monitoring instrumentation is not operable in acrdancewit .TRM , the
required action of"the TRM'shallbe implementeasated. Itheinprale
condition is not corrected in theX specified time frame, a report oe un te
condition shall be made in the Annual Effluent and Waste Dsposal Report.

2.6 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 1OCFR61.
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2.6.2 Changes in radioactive solid waste processing and operational changes
shall be controlled, reviewed, and approved in accordance with
N DAP-QA-0646.

2.6.3 Any changes to the Solid Radioactive Waste Process Control Program
shall be provided in the Annual Radioactive Effluent and Waste Disposal
Report.

3.0 REFERENCES

3.1 TS 3.11.2.8, [Radioactive Effluents] Venting or Purging

3.1 TR 3.6.1, Containme ntt-ing oring

3.2 TS 3.11.1.3, [Radioactive Effluents] Liquid Waste Treatment System

3.2 TR 3.11.1.3, [Radioai !Effluents LiquIdWasteTratmen t System

3.3 TR 3.11.1.2, [Radio 1 ive66" Effln Dose if 0e` .']t

13.4 TR3.11.4.1, Table 3.11.4.1-3 Deteci Capabilities o Vitrolmenat Sample
Anlysis Lower Limit oDectn(LLD)Y

3.5 TR 3.11.1.4, Liquid Raa e ft M on ring Inmentaioni L I

3.6 TR 3.11.1.5, RadioactiveLiquid ProcessMonitoring Inumen ontlo

3.7 TS 3.1 1.2.4, [Radioactive Effluents] Gaseous Radwaste Treatment System

3.7 TR 3.11.2.4, Gaseous Radwaste TremnSystems 8 -

3.8 TS 3.11.2.5, [Radioactive Effluents] Ventilation Exhaust Treatment System

3.8 TR 3.11.2.5, Ventilation ExhaustTrtment Systemsa -

3.9 TR 3.11 .2.6, Radioate Gaseous Effuent Monitoring I*nstm taio n

3.10 1 OCFR50.59, Chan ges Tests and6 Exernments

3.11 1 OCFR20, Standards for PrA+gainsk Radiationh.X

3.12 FSAR Figure 11.2-8, Liquid Radwaste System Flow Diagram

3.13 FSAR Figure 11.3-1, Offgas System Process Flow Diagram
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3.14 NDAP-QA-0646, Solid Radioactive Waste Process Control Program

3.15 NDAP-00-1203, Modification Identification and Scoping Process

3.16 ODCM-QA-005, Waterborne Effluent Dose Calculations

3.17 ODCM-QA-009, Dose Assessment Policy Statements

3.18 PLI-70360, Memo from R. K. Barclay to R. A. Breslin, Calculation of Liquid
Isotope Sampling Limits: Use of Atmospheric Demineralizer System,
February 4, 1992

3.19 PLI-70612, Memo from R. K. Barclay to R. A. Breslin, Atmospheric
Demineralizer Effluent Results, March 4,1992

4.0 RESPONSIBILITIES

4.1 General Manager - SSES

4.1.1 Ensures that radioactive waste treatment systems are operated in
compliance with the limiting conditions of operations stated in the
Technical Specifications and in accordance with this procedure.

4.1.1 Ensures that radioactive waste treatment systems areioper*a}ted-i
compliance withlthe'TROs stated in the Technica Riequirments Manual:
and in accordanc with this procedure.

4.2 Manager- Nuclear Modifications

4.2.1 Provides modification engineering and support in accordance with NDAP-
00-1203 for equipment and systems involved with the treatment or
monitoring of radioactive effluent.

4.3 Supervisor - Operations Technology

4.3.1 Ensures adequacy and correctness of operability requirements of the
radioactive waste treatment systems presented in this procedure.

4.4 Supervisor - Chemistry

4.4.1 Ensures adequacy and correctness of pre-release liquid effluent dose
assessments.
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5.0 DEFINITIONS

5.1 LRW- Liquid Radwaste

5.2 RCA - Radiologically Controlled Area

6.0 PROCEDURE

6.1 Liquid Waste Treatment

6.1.1 Chemistry shall perform a dose assessment using LADTAP II or 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 TS 3.11 .1.3 are not exceeded.

6.1.1 Chemistry shall perfrm a dose assessment ui L T ot

liquid waste must be release ihtetetls hnta pc~di
Section 2.2 to ensure thattl

6.2 Gaseous Waste Treatment

6.2.1 Environmental Services shall perform dose projections 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.

6.3 Evaluating the Dose Impiact of Changes to Waste Treatment Systems

6.3.1 EnvironmentaI Servcs shall inclde inat n
00- ~ ---- 00 Disposal'Repor a; discussion .of an-y Injm cajog >biF

(liq id gi sh

ch~V ange col6emd inacdaeit 1CRO9

b. sufficiently detailed inform tio oflyspottecag ihu

supeena norain

C. dtalddecitin o h eupencopnnt n
prce'sse novdaditrae ihohrpatsse
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6.3.2

7.0 RECORDS

None.

od cm-q a-007(26)
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VENTILATION EXHAUST TREATMENT SYSTEMS WHICH REQUIRE
OFFSITE VENT EVALUATIONS WHEN BYPASSED, DEGRADED,

OR OTHERWISE RENDERED INOPERABLE

UPSTREAM 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 2F158AIB N/A

Unit 1 Zone 1 Reactor Building 1 F255A/B 1 F257A/B 1 F258A/B

Unit 1 Zone 3 Reactor Building 1F216A/B 1F217A/B 1F218A/B

Unit 2 Zone 2 Reactor Building 2F255A/B 2F257A/B 2F258A/B

Unit 2 Zone 3 Reactor Building 2F216A/B 2F217A/B 2F218A/B

Radwaste Building Exhaust OF355A/B N/A N/A

Radwaste Tank Vent OF358 OF359 N/A

Radwaste Degasifier OF372 OF373 OF374

Control Structure Sample Room OF134 OF135 N/A

Control Structure Rad Chem Lab OF137 OF138 N/A

Control Structure Rad Chem Lab OF140 OF141 N/A

Control Structure Decon Area OF143 OF144 N/A

S&A Building OF716 N/A N/A
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PROCEDURE REVISION SUMMARY

TITLE: RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

The former REMP milk monitoring location 12B3 has been deleted from Page 1 of 1 of

Attachment B. The current REMP milk monitoring location 7C1 has been added to
page 1 of 1 of Attachment B. Attachment B is the map of environmental monitoring
locations greater than one mile from the SSES.

The description of the former milk monitoring location 12B3 has been replaced by the
description of the current milk monitoring location 7C1 on page 3 of 3 of Attachment C.
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1.0 PURPOSE

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.

2.0 POLICY/DISCUSSION

2.1 Monitoring Program

2.1.1 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.

2.1.2 Environmental samples shall be collected and analyzed (as a minimum)
according to Attachment C at locations shown in Attachments A and B in
order to meet the requirements of TR Table 3.11.4.1-1. Comparisons to
the Reporting Levels of TR Table 3.11.4.1-2 are conducted in
accordance with procedure ST-099-003. Analytical techniques used
shall ensure that the detection capabilities in TR Table 3.11.4.1-3 are
achieved.

2.1.3 Sampling and analyses specified in Attachment C 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 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
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and deviations from the sampling schedule shall be documented in the
next Annual Radiological Environmental Operating Report.

2.1.5 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, Appendix I, Sections IV.B.2, IV.B.3 and IV.C.

The Annual Radiological Environmental Operating 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
results 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.

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.

2.1.6 Special Reports shall be prepared and submitted to the NRC in
accordance with the TROs of the specific sections of the Technical
Requirements Manual.

2.2 Census Program

2.2.1 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
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Table 3.11.4.1-1, Item 4C shall be followed, including analysis of control
samples.

2.2.2 If a land use census identifies a locations with a higher average annual
deposition rate (DIQ) than a current indicator location, the following shall
apply:

a. If the D/Q is at least 20 percent greater than a previously high DIQ,
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.

2.2.3 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 Annual
Effluent and Waste Disposal Report.

2.2.4 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.

2.3 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).

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 Environmental Operating Report.

2.4 Dose Computations

2.4.1 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
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waterborne), if available, to maximize the result for a particular age
group and organ.

3.0 REFERENCES

3.1 TR Table 3.11.4.1-1, Radiological Environmental Monitoring Program.

3.2 TR Table 3.11.4.1-2, Reporting Levels for Radioactivity Concentrations in
Environmental Samples.

3.3 TR Table 3.11.4.1-3, Detection Capabilities for Environmental Sample Analysis

3.4 TS 5.6.2, Annual Radiological Environmental Operating Report.

3.5 1 OCFR50, 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.

3.6 40CFR141, National Primary Drinking Water Regulations.

3.7 Regulatory Guide 4.8, December 1975- Environmental Technical Specifications
for Nuclear Power Plants.

3.8 Branch Technical Position to NRC Reg. Guide 4.8, Rev. 1, November 1979.

3.9 ORP/SID 72-2 Environmental Radioactivity Surveillance Guide

3.10 NEPM-QA-1 014, Radiological Environmental Monitoring Program.

3.11 ST-099-003, Performance of REMP Quarterly Surveillance

3.12 PP&L Calculation EC-ENVR-1027, SSES REMP Dose Factor Calculations: C.
R. 96-1310.

4.0 RESPONSIBILITIES

4.1 Supervisor- Operations Technology

4.1.1 Is responsible for appointing and supervising the Environmental
Services- Health Physicist (REMP).

4.2 Environmental Services- Health Physicist (REMP)

4.2.1 Has the primary responsibility for developing the REMP and ensuring
proper conduct of the REMP.
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5.0 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 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.

6.0 PROCEDURE

6.1 Dose Computations

6.1.1 The Environmental Services Health Physicist 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:

DREMPMNG =D FCALCANG RESREMP *FSAMP (Eq. 1)

where:

DREMPANG = Annual dose from ingestion, as determined from
REMP sample result (mrem/year).

DFCALCANG = Dose rate factor for ingestion pathway;
mrem-liter/pCi-yr for liquid samples; mrem-kg/pCi-yr for
solid samples (Attachments D through G).

RESREMP = REMP sample result: pCi/liter for water or milk
samples; pCi/kg for vegetable, fruit, meat or fish
samples.

FsAmp = Correction factor for the fraction of year represented
by the sampling period (for cases where only periodic
or seasonal sampling is conducted).

6.1.2 The Environmental Services Health Physicist shall determine annual
doses to members of the public from inhalation of radioactive material for
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various pathways, age groups and organs according to the methodology
developed in EC-ENVR-1027:

DREMPANH =DFCALCANH *RESREMP *FSAMP (Eq. 2)

where:

DREMPANH = Annual dose to organs or total body from inhalation,
as determined from REMP sample result (mrem/yr).

DFCALCANH = Dose rate factor for inhalation pathway
(mrem-m 3/pCi-yr) (Attachments D through G).

RESREMP = REMP sample result: pCi/M3 for air samples corrected
for absorption efficiency of filter media.

6.1.3 The Environmental Services Health Physicist 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-1 027:

DREMP/T7 = DFCALCITB *RESREMP FSAMP

DREMP/SKN = DFCALC/SJN *RESREMP *FSAMP

(Eq. 3)

(Eq. 4)

where:

D REMP/TB

D REMP/SKIN

RESREMP

D FCALC/TB

= Annual total body dose, as determined from REMP
sample result (mrem/yr).

= Annual skin dose, as determined from REMP
sample result (mrem/yr).

= REMP sample result: pCi/kg sediment.

= Total body dose rate factor from sediment
(mrem-kg/pCi-yr) (Attachment H).

DFCALCISKJN = Skin dose rate factor from sediment
(mrem-kg/pCi-yr) (Attachment H).
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FSAMP = Correction factor for the fraction of year
represented by the sampling period (for cases
where only periodic or seasonal sampling is
conducted).

7.0 RECORDS

None.

odcm-qa-O08(26)
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ENVIRONMENTAL MONITORING LOCATIONS WITHIN ONE MILE OF SSES
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ENVIRONMENTAL MONITORING LOCATIONS
GREATER THAN ONE MILE FROM SSES
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OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure
Pathways

anrd/or
Sampl

Number of Samples
and Locations*

Sampling and
Collection Frequency

Type and
Frequency of Analysis

Airborne

Radioiodine
and
Particulates*

12S1
9B1
5S4

0.4 mi
1.3 mi
0.8 mi

WSW West Building
S Transmission Line
E Environmental

Laboratory
WSW Berwick Hospital
NE SSES Backup Met.

Tower

Continual sampler
operation with sample
collection weekly.

12E1 4.7 mi
3S2 0.5 mi

7S7 0.4 mvi SE End of Kline's Road
1 OS3 0.6 mi SSW East of Confer's Lane,

South of Towers Club
13S6 0.4 mi W Former Laydown Area,

West of Confer's Lane
6G1 13.5 mi ESE Freeland Substation'
8G1 12.2 mi. SSE PP&L System Facilities'

Center, Humbolt
Industrial Park

Radioiodine Canister:
analyze weekly for
1-13 1.a

Particulate Sample:
Analyze for gross beta
radioactivity following
filter change. Perform
isotopic analysis on
composite sample (by
location) quarterly.b

Gamma Dose: Quarterly.

Direct
Radiation

1S2 0.2 mi N Perimeter Fence
1D5 4.0 mi N Mocanaqua Sewage

Treatment Plant
2S3 0.2 mi NNE Perimeter Fence
2B3 1.3 mi NNE Durabond Corporation
2F1 5.9 mi NNE St. Adalberts Cemetery
3S4 0.3 mi NE Perimeter Fence
3E1 4.7 mi NE Webb Residence- Lilly

Lake
4S3 0.2 mi ENE West of SSES APF
4E2 4.7 mi ENE Ruckles Hill & Pond Hill

Roads Intersection
4G1 14 mi ENE Crestwood Industrial

Parkc

5S7 0.3 mi E Perimeter Fence
5E2 4.5 mi E Bloss Farm
6S4 0.2 mi ESE Perimeter Fence
6A4 0.6 mi ESE Restaurant
6E1 4.7 mi ESE St. James Church

Quarterly
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OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure
Pathways

and/or
Sampl

Number of Samples
and Locations*

Sampling and
Collection Frequency

Type and
Frequency of Analysis

6S9 0.2 mi ESE Perimeter Fence
7S6 0.2 mi SE Perimeter Fence
7El 4.2 mi SE Harwood Transmission

Line Pole #2
7G1 14 mi SE PP&L Hazleton

Complex'
8S2 0.2 mi SSE Perimeter Fence
8B2 1.4 mi SSE LaWall Residence
8D3 4.0 mi SSE Mowry Residence
9S2 0.2 mi S Security Fence
9D4 3.6 mi S Country Folk Store
lOSI 0.4mi SSW Post South of Switching

Station
I ODI 3.0 mi SSW Ross Ryman Farm
11S3 0.3 mi SW Security Fence
1 lEl 4.7 mi SW Thomas Residence
12S3 0.4 mi WSW Perimeter Fence
12E1 4.7 mi WSW Berwick Hospital
12G1 15 mi WSW PP&L Bloomsburg

Service Center'
13S2 0.4 mi W Perimeter Fence
13E4 4.1 mi W Kessler Farm
14S5 0.5 mi WNWBeachGroveRd. &

Confer's Lane
Intersection

14B3 1.3 mi WNWMoskaluk Residence
15Fi 5.4 mi NW Zawatski Farm
15S5 0.4mi NW PerimeterFence
16Sl 0.3 mi NNW Perimeter Fence
16S2 0.3 mi NNW Perimeter Fence
16F1 7.8 NNW Hidlay Residence

Quarterly Gamma Dose: Quarterly.

Waterborne
Surface 2S7 Cooling Tower Blowdown discharge line Monthly composite

(restricted area)f
6S6 river water intake line'
6S7 Cooling Tower Blowdown discharge line

(STP)f

Gamma isotopic
analysis. Composite
tritium analysis at least
quarterly.

Drinking 1 2H2 Danville Water Company
(Approximately 30 miles downstream)

Monthly composite 0 Gross beta and gamma
isotopic analyses
monthly. Composite for
tritium analysis at least
quarterly.

I
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OPERATIONAL RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure
Pathways

and/or
Sample

Sediment
from
Shoreline

Milk**

Fish and
Invertebrates

Food
Products

Number of Samples
and Locations"

7B 1.2 mi SE Bell Bend

7C1
I 0G1
1 OD2
10DI

2.6 mi SE Zajac Farm
14.0 mi. SSW Davis FarmC
3.5 i. SSW Ray Ryman Farm
3.0Omi. SSW R&CRymanFarm

Sampling and
Collection Frequency

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.

At time of harvest

Type and
Frequency of Analysis

Gamma isotopic analysis
semi-annually.

Gamma isotopic and
I-13 1 analysis of each
sample.

Gamma isotopic on
edible portions.

Gamma isotopic on
edible portions.

I

Outfall area
2H Falls, Pa'

(Approximately 3 0 mi NNE)

IlDl 3.3 mi SW Zehner Farm (vegetable)

12F7 8.3 mi WSW Lupini Farm (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 48.1975 and ORP/SID 72-2 Environmental Radioactivity Surveillance Guide.
Therefore, the airborne sampler locations were based upon X/Q and/or D/Q.

** 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.

a The charcoal sampler cartridges used in the airborne radioiodine sampling program are designed and tested by the
manufacturer to assure a high quality of radioiodine capture. A certificate from the manufacturer is supplied and retained
with each batch of cartridges certifying the percent reduction of radioiodine versus air flow rate through the cartridge.

b Gross beta activity calculations will be performed in accordance with the procedures of the designated REMP analysis
laboratory.

Control sample location.

d Two-week composite if calculated doses due to consumption of water exceed one millirem per year. In these cases, 1-131
analyses will be performed.

The sample collector will determine the species based upon availability, which may vary seasonally and yearly.

f A sample from either or both locations 2S7 and 6S7 will be collected and analyzed according to the required frequencies.

Approval MWS
Date see page 1Page 3 of 3



Attachment D
ODCM-QA-008

Revision 1
Page 16 of 74

REMP DOSE FACTORS FOR ADULT AGE GROUP: MILK SAMPLE (Page 1 of 2)
mrem-iite rpCi-yr

-NUCLIDE:: BONE-11... I VER T BODY: ::jTHYROID .;KIDNEY L

H-3 O.OOE+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 O.OOE+00 O.OOE+00 O.O0E+00 O.OOE+00 0.00E+00 0.OOE+00 O.OOE+00

P-32 5.43E-02 3.38E-03 2.1OE-03 O.OOE+00 O.OOE+00 0.OOE+00 6.11E-03

Cr-51 O.OOE+00 0.00E+00 7.84E-07 4.69E-07 1.73E-07 1.04E-06 1.97E-04

Mn-54 0.00E+00 1.41 E-03 2.69E-04 O.OOE+00 4.20E-04 O.OOE+00 4.32E-03

Mn-56 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 .OOE+00 O.OOE+00

Fe-55 8.51 E-04 5.88E-04 1.37E-04 0.00E+00 O.OOE+00 3.28E-04 3.37E-04

Fe-59 1.30E-03 3.07E-03 1.18E-03 O.OE+00 O.OE+00 8.56E-04 1.02E-02

Co-58 O.OOE+00 2.26E-04 5.08E-04 0.00E+00 0.00E+00 O.OOE+00 4.59E-03

Co-60 0.00E+00 6.63E-04 1.46E-03 0.00E+00 O.OOE+00 O.OOE+00 1.25E-02

Ni-63 4.03E-02 2.79E-03 1.35E-03 O.OE+00 O.OOE+00 O.OOE+00 5.83E-04

Ni-65 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.OOE+00

Cu-64 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

Zn-65 1.49E-03 4.75E-03 2.15E-03 O.OOE+00 3.17E-03 O.OOE+00 2.99E-03

Zn-69 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Br-83 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OE+00

Br-84 0.00E+00 0.00E+00 O.OOE+00 O.0OE+00 O.OOE+00 O.OOE+00 O.OE+00

Br-85 O.OE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.0OE+00 0.OOE+00

Rb-86 O.OE+00 6.07E-03 2.83E-03 O.OOE+00 O.OOE+00 O.OOE+00 1.20E-03

Rb-88 O.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O

Rb-89 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00

Sr-89 9.29E-02 O.OE+00 2.67E-03 O.OOE+00 O.OOE+00 O.OOE+00 1.49E-02

Sr-90 2.35E+00 O.OOE+00 5.77E-01 O.OOE+00 O.OOE+00 O.OOE+00 6.79E-02

Sr-91 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00

Sr-92 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OE+00 O.OOE+00

Y-90 O.ODE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OE+00 0.OOE+00 0.OOE+00

Y-91 m O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

Y-91 4.27E-05 O.OOE+00 1.14E-06 O.OOE+00 O.OOE+00 0.OOE+00 2.35E-02

Y-92 O.OOE+00 O.OE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Y-93 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

Zr-95 9.22E-06 2.96E-06 2.OOE-06 O.OOE+00 4.64E-06 O.OOE+00 9.37E-03

Zr-97 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

Nb-95 1.85E-06 1.03E-06 5.54E-07 O.OOE+00 1.02E-06 0.00E+00 6.26E-03

Mo-99 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

Tc-99m O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
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REMP DOSE FACTORS FOR ADULT AGE GROUP: MILK SAMPLE (Page 2 of 2)
mrem-lite r/pCir

NUCLD OIBODY THYROID; ID NEY: LUNG GBLi

Tc-101 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+OO

Ru-103 5.54E-05 O.OOE+00 2.39E-05 O.OOE+00 2.11 E-04 0.OOE+O0 6.46E-03

Ru-105 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+OO

Ru-106 8.49E-04 O.OOE+00 1.07E-04 O.OOE+00 1.64E-03 O.OOE+00 5.50E-02

Ag-11 Om 4.93E-05 4.56E-05 2.71 E-05 O.OOE+00 8.97E-05 O.OOE+00 1.86E-02

Te-125m 8.11 E-04 2.94E-04 1.09E-04 2.44E-04 3.30E-03 O.OOE+00 3.24E-03

Te-127m 2.07E-03 7.41 E-04 2.53E-04 5.30E-04 8.42E-03 0.WOE+OO 6.95E-03

Te-127 O.OOE+00 O.OOE4+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

Te-129m 3.42E-03 1.28E-03 5.41 E-04 1.18E-03 1.43E-02 O.OOE+00 1.72E-02

Te-129 9.34E-06 3.51 E-06 2.28E-06 7.17E-06 3.93E-05 0.00E+00 7.05E-06

Te-131 m O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0

Te-131 O.OOE+00 0O.OOE+00 0.00E+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

Te-132 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+0O O.OOE+00

1-130 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+OO O.OOE+OO

1-131 1.09E-03 1.55E-03 8.90E-04 5.09E-01 2.66E-03 0.OOE+O0 4.1 OE-04

1-132 0.00E+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO 0O00E+00

1-133 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO

1-134 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1-135 O.OOE++0 0.OOE+00 D.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Cs-134 1.92E-02 4.58E-02 3.74E-02 O.OOE+00 1.48E-02 4.92E-03 8.01 E-04

Cs-136 1.82E-03 7.17E-03 5.16E-03 0.OOE+00 3.99E-03 5.47E-04 8.15E-04

Cs-137 2.47E-02 3.38E-02 2.21 E-02 O.OOE+00 1.15E-02 3.81 E-03 6.54E-04

Cs-138 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ba-1 39 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00 O.OOE+OO 0.OOE+00 O.OOE+00

Ba-140 5.65E-03 7.D9E-06 3.70E-04 O.OOE+00 2.41 E-06 4.06E-06 1.16E-02

Ba-141 O.OOE+00 0.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 0.OOE+O0 0.OOE+00

Ba-142 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00 0.00E+00 O.OOE+OO O.OOE+00

La-140 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

La-1 42 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+O0

Ce-141 2.78E-06 1.88E-06 2.13E-07 O.OOE+00 8.73E-07 O.OOE+00 7.19E-03

Ce-143 0.00E+00 0.OQE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

Ce-144 1.51 E-04 6.29E-05 8.08E-06 O.OOE+00 3.73E-05 0.OOE+00 5.09E-02

Pr-143 2.57E-06 1.03E-06 1.28E-07 O.OOE+00 5.96E-07 O.OOE+00 1.13E-02

Pr-144 O.OOE+00 0.00E+OO O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+00

Nd-147 1.72E-06 1.99E-06 1.19E-07 O.OOE+00 1.16E-06 0.00E+00 9.54E-03

W-187 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Np-239 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+O0 O.OOE+OO O.OOE+00
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REMP DOSE FACTORS FOR ADULT AGE GROUP: LEAFY VEG. SAMPLE (Page 1 of 2)
mrem-kg/pCi-yr

NULD OE LIVER T.BODY-. T~HYROID~ ~ KIDNEY-:- LUNG ... LL

H-3 O.OOE+OO 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 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

P-32 1.18 E-02 7.32E-04 4.55E-04 O.OOE+OO O.OOE+OO O.OOE+OO 1.32E-03

Cr-51 O.OOE+OO O.OOE+OO 1.66E-07 9.92E-08 3.66E-08 2.20E-07 4.18E-05

Mn-54 O.OOE+OO 2.92E-04 5.57E-05 O.OOE+OO 8.68E-05 O.DWE+OO 8.94E-04

Mn-56 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE-0O O.OOE+OO

Fe-55 1.76E-04 1.22E-04 2.83E-05 O.OOE+OO O.OOE+OO 6.78E-05 6.97E-05

Fe-59 2.73E-04 6.43E-04 2.46E-04 O.OOE+OO O.OOE+OO 1.80E-04 2.14E-03

Co-58 O.OOE+OO 4.72E-05 1.06E-04 O.OOE+OO O.00 E+OO O.OOE+OO 9.57E-04

Co-60 O.OOE+OO 1.37E-04 3.02E-04 O.OOE+OO O.OOE+0O O.OOE+OO 2.57E-03

Ni-63 8.32E-03 5.77E-04 2.79E-04 O.OOE+OO O.00 E+00 O.OOE+OO 1.20E-04

Ni-65 0.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Cu-64 O.OOE+OD O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

Zn-65 3.09E-04 9.83E-04 4.44E-04 O.OOE+OO 6.57E-04 O.OOE+OO 6.19E-04

Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-84 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Br-85 O.OOE+OO O.OOE+OO O.OOE-0O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-86 O.OOE+OO 1.30E-03 6.06E-04 O.OOE+OO O.OOE+OO O.OOE+OO 2.57E-04

Rb-88 O.OOE+OO O.ODE-0O O.OOE+O0 O.OOE+00 O.OOE+OO O.OOE+OOO O.WE+OO

Rb-89 O.OOE+OO O.OOE+OO O.OOE+00 O.ODE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-89 1.94E-02 O.OOE+OO 5.58E-04 O.OOE+OO O.OOE+OO O.OOE+OO 3.12E-03

Sr-90 4.85E-01 O.OOE+OO 1.19E-01 O.OOE+OO O.OOE+OO O.OOE+OO 1.40E-02

Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO

Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO

Y-91 m O.OOE+OD O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-91 8.92E-06 O.OOE+OO 2.38E-07 O.OOE+OO O.OOE+OO O.OOE+0O 4.91 E-03

Y-92 O.OOE+OO O.OOE+OD O.OOE+OO D.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+OO

Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Zr-95 1.92E-06 6.17E-07 4.18E-07 O.OOE+OO 9.69E-07 O.OOE+OO 1.96E-03

Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Nb-95 3.90E-07 2.17E-07 1.17E-07 O.OOE+OO 2.15E-07 O.OOE+OO 1.32E-03

Mo-99 O.OOE+OO O.OOE+O O O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Tc-99m O.OOE+OO O.OOE+OO O.DOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
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REMP DOSE FACTORS FOR ADULT AGE GROUP: LEAFY VEG. SAMPLE (Page 2 of 2)
m rem -kg/pCi-yr .... ..... _.......

4NUCLIDEi BON LIVER T.BODY THYROID KDNE LUNG GI-LL

Tc-101 0.00E+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0,00E+00

Ru-103 1.16E-05 O.ODE+00 5.01E-06 0.00E+00 4.44E-05 O.OOE+00 1.36E-03

Ru-105 O.OOE+OO 0.OOE+00 0.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Ru-106 1.76E-04 O.OOE+00 2.22E-05 O.OOE+00 3.39E-04 O.OOE+00 1.14E-02

Ag-11Om 1.02E-05 9.45E-06 5.61 E-06 O.OOE+OO 1.86E-05 O.OOE+OO 3.85E-03

Te-125m 1.69E-04 6.14E-05 2.27E-05 5.1OE-05 6.89E-04 O.OOE+0O 6.77E-04

Te-127m 4.31 E-04 1.54E-04 5.25E-05 1.10E-04 1.75E-03 O.OOE+00 1.44E-03

Te-127 O.OOE+OO O.OOE+OO O.OOE+OO 0.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO

Te-129m 7.21 E-04 2.69E-04 1.14E-04 2.48E-04 3.01 E-03 O.OOE+OO 3.63E-03

Te-129 1.97E-06 7.40E-07 4.80E-07 1.51 E-06 8.28E-06 O.OOE+00 1.49E-06

Te-131 m O.OOE+00 O.OOE+00 O.OOE+0O 0.OOE+O0 O.OOE+0O O.OOE+O0 O.OOE+O0

Te-131 O.ODE+00 0.OOE+OO O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+O0

Te-132 O.OOE+0O O.OOE+O0 O.OOE+0O 0.OOE+O0 O.OOE+0O O.OOE+00 O.OOE+O0

1-130 O.OOE+O0 O.OOE+O0 0.OOE+00 O.OOE+00 O.OOE+OO O.OOE+O0 O.OOE+00

1-131 2.44E-04 3.49E-04 2.OOE-04 1.14E-01 5.99E-04 O.OOE+00 9.22E-05

1-132 O.OOE+00 O.OOE+00 0.OOE+0O 0.OOE+00 O.OOE+OO O.OOE+OO O.OOE+00

1-133 0.OOE+00 O.OOE+O0 O.OOE+0O O.OOE+00 O.OOE+O0 O.OOE+O0 O.OOE+O0

1-134 O.OOE+OO O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+0O O.OOE+O0 O.OOE+OO

1-135 0.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+OO

Cs-134 3.98E-03 9.46E-03 7.74E-03 O.OOE+00 3.06E-03 1.02E-03 1.66E-04

Cs-136 3.95E-04 1.56E-03 1.12E-03 O.OOE+00 8.68E-04 1.19E-04 1.77E-04

Cs-137 5.1 OE-03 6.98E-03 4.57E-03 O.OOE+00 2.37E-03 7.87E-04 1.35E-04

Cs-138 0.00E+00 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ba-139 O.OO00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Ba-140 1.23E-03 1.55E-06 8.06E-05 O.OOE+00 5.26E-07 8.85E-07 2.53E-03

Ba-141 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+0O

Ba-142 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+0O

La-1 40 0.00E+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+0O O.OOE+00

La-1 42 0.OOE+00 O.OOE+00 O.OOE+0O 0.OOE+00 O.OOE+00 O.OOE+0O 0.OOE+00

Ce-141 5.86E-07 3.97E-07 4.50E-08 O.OOE+00 1.84E-07 O.OOE+OO 1.52E-03

Ce-143 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+0O

Ce-144 3.12E-05 1.30E-05 1.67E-06 O.OOE+00 7.73E-06 O.OOE+00 1.05E-02

Pr-143 5.59E-07 2.24E-07 2.77E-08 O.OOE+O0 1.30E-07 O.OOE+OO 2.45E-03

Pr-144 O.OOE+00 O.OOE+00 0.OOE+0O O.OOE+OO 0.OOE+00 O.OOE+OO O.OOE+0O

Nd-147 3.78E-07 4.37E-07 2.61 E-08 O.OOE+00 2.55E-07 O.OOE+00 2.1 OE-03

W-187 0.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 0.OOE+O0 O.OOE+00

Np-239 O.OOE+OO 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+O0 O.OOE+00
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REMP DOSE FACTORS FOR ADULT AGE GROUP: FRUIT SAMPLE (Page 1 of 2)
mrem-kg/pCi-yr

NUCLIDE -; E- LIVER l T 50 THY OODMY THROID KIDNEY LUNG, GI-LL

H-3 O.OOE+00 5.41 E-05 5.41 E-05 5.41 E-05 5.41 E-05 5.41 E-05 5.41 E-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 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

P-32 5.47E-03 3.40E-04 2.11 E-04 O.OOE+00 O.OOE+00 O.OOE+00 6.14E-04

Cr-51 0.OOE+00 O.OOE+00 3.08E-07 1.84E-07 6.79E-08 4.09E-07 7.75E-05

Mn-54 O.OOE+00 2.08E-03 3.97E-04 O.OOE+00 6.19E-04 0.00E+00 6.37E-03

Mn-56 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 0.OOE+00 0.00E+00 O.OOE+00

Fe-55 1.37E-03 9.47E-04 2.21 E-04 0.00E+00 O.OOE+00 5.28E-04 5.43E-04

Fe-59 8.89E-04 2.09E-03 8.01 E-04 0.00E+00 0.OOE+00 5.84E-04 6.96E-03

Co-58 0.OOE+00 2.15E-04 4.83E-04 0.OOE+00 0.00E+00 0.OOE+00 4.36E-03

Co-60 0.00E+00 1.09E-03 2.40E-03 0.OOE+00 0.00E+00 O.OOE+00 2.05E-02

Ni-63 6.75E-02 4.68E-03 2.26E-03 O.OOE+00 0.00E+00 O.OOE+00 9.76E-04

Ni-65 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 O.00E+00 0.00E+00

Cu-64 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 O.00E+00 O.OOE+00

Zn-65 2.12E-03 6.75E-03 3.05E-03 0.00E+00 4.52E-03 O.OOE+00 4.25E-03

Zn-69 0.OOE+00 O.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 O.OOE+00

Br-83 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 0.00E+00 0.OOE+00

Br-84 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00

Br-85 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00

Rb-86 0.OOE+00 1.18E-03 5.50E-04 0.OOE+00 0.00E+00 0.00E+00 2.33E-04

Rb-88 0.00E+00 0.00E+00 0.000+00 .OOE+00 0.OOE+00 0.00E+00 0.OOE+00

Rb-89 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00

Sr-89 7.03E-02 0.OOE+00 2.02E-03 0.00E+00 0.OOE+00 0.00E+00 1.13E-02

Sr-90 3.93E+00 0.OOE+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.OOE+00 O.OOE+00 0.00E+00 0.00E+00 0.OOE+00

Sr-92 0.00E+00 . 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00

Y-90 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00

Y-91 m 0.00E+00 0.00E+00 0.00E+00 0.OOE+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 O.00E+00 0.OOE+0O 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.OOE+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 0.005+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.OOE+00 3.33E-03

Mo-99 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00

Tc-99m 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00
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REMP DOSE FACTORS FOR ADULT AGE GROUP: FRUIT SAMPLE (Page 2 of 2)
mrem-kg/pCi-yr

..CL.. LBONE LIVER . T.BOD . THYOID KIDNEY LUN L

Tc-101 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ru-103 3.34E-05 O.OOE+0O 1.44E-05 0.00E+00 1.28E-04 O.OOE+00 3.90E-03

Ru-105 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 0.00E+00 O.OOE+O0

Ru-106 1.28E-03 O.OOE+00 1.62E-04 0.OOE+OO 2.47E-03 0.OOE+00 8.27E-02

Ag-11Om 7.04E-05 6.52E-05 3.87E-05 O.OOE+O0 1.28E-04 0.OOE+00 2.66E-02

Te-125m 6.80E-04 2.46E-04 9.11E-05 2.05E-04 2.77E-03 0.OOE+00 2.72E-03

Te-127m 2.40E-03 8.59E-04 2.93E-04 6.14E-04 9.76E-03 0.OOE+0O 8.06E-03

Te-127 O.OOE+0 OE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+O0

Te-129m 1.73E-03 6.47E-04 2.74E-04 5.96E-04 7.24E-03 O.OOE+00 8.73E-03

Te-129 4.74E-06 1.78E-06 1.15E-06 3.63E-06 1.99E-05 O.OOE+OO 3.57E-06

Te-131m 0.OOE+O0 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+0O O.OOE+00

Te-131 O.OOE+OO 0.00E+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00

Te-132 O.OOE+O O O.OOE +O O O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00

1-130 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+0O O.OOE+00

1-131 1.23E-05 1.75E-05 1.01E-05 5.75E-03 3.01E-05 O.OOE+00 4.63E-06

1-132 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO

1-133 O.OOE+O0 O.OOE+0O O.OOE+00 O.OOE+OO O.OOE+0O O.OOE+0O 0.00E+00

1-134 O.OOE+0 O.OOE+00+ O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00

1-135 O.OOE+00 0.00E+0O O.00E+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0

Cs-134 3.06E-02 7.28E-02 5.95E-02 O.OOE+00 2.36E-02 7.82E-03 1.27E-03

Cs-136 1.44E-04 5.67E-04 4.08E-04 O.OOE+00 3.15E-04 4.32E-05 6.44E-05

Cs-137 4.13E-02 5.65E-02 3.70E-02 O.OOE+00 1.92E-02 6.37E-03 1.09E-03

Cs-1 38 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ba-139 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

Ba-140 4.09E-04 5.13E-07 2.68E-05 O.OOE+00 1.74E-07 2.94E-07 8.41E-04

Ba-141 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+O0 0.OOE+OO

Ba-142 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

La-1 40 O.OOE+O0 0.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00

La-1 42 O.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00

Ce-141 1.35E-06 9.16E-07 1.04E-07 O.OOE+00 4.25E-07 O.OOE+00 3.50E-03

Ce-143 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

Ce-144 2.19E-04 9.16E-05 1.18E-05 O.OOE+00 5.44E-05 O.OOE+00 7.41E-02

Pr-143 2.23E-07 8.93E-08 1.1OE-08 O.OOE+00 5.16E-08 O.OOE+00 9.76E-04

Pr-1 44 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Nd-147 7.41 E-08 8.56E-08 5.125-09 O.OOE+00 5.01 E-08 O.OOE+00 4.11E-04

W-187 O.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Np-239 O.OOE+00 O.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

- -d
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REMP DOSE FACTORS FOR ADULT AGE GROUP: MEAT SAMPLE (Page 1 of 2)
____________m rem -kg/pCi-yr_ _ _ _ _ __ _ _ _ _ _ _ _

NUcLID BOEJVER T.BOPY THYRO.. .DNEY.LU.......

H-3 0.OOE+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.OOE+00 0.OOE+00 0.OOE+00 D.OOE+00 0.ODE+00 0.OOE+00 0.OOE+00

P-32 8,05E-03 5.OOE-04 3.1 1E-04 0.OOE+00 0.ODE+00 0.OOE+00 9.05E-04

Cr-51 0.OOE+00 0.OOE+00 1.77E-07 1.06E-07 3.91 E-08 2.35E-07 4.46E-05

Mn~54 0.00E4-00 4.S1 E-04 9. 18E-05 0.OOE+00 1.43E-04 0.OOE+00 1.47E-03

Mn-56 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00

Fe-55 2.98E-04 2.06E-04 4.80E-05 0.OOE+00 0.OOE+00 1. 15 E-04 1.18E-04

F e-59 3.50E-04 8.22E-04 3.15E-04 0.OOE+00 0.OOE+00 2,30E-04 2.74E-03

Co-58 0.OOE+00 6.74E-05 1.51E-04 0.OOE+00 0.OOE+00 0.ODE+00 1.37E-03

Co-60 0.OOE+00 2.34E-04 5.15E-04 0.OOE+00 0.OOE+00 0.OOE+00 4.39E-03

Ni-63 1.43E-02 9.91 E-04 4.79E-04 0.OOE+00 0.OOE+00 0.OOE+00 2.07E-04

Nj-65 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.ODE+00 0.OOE+00 0.OOE+Q0

Cu-64 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Zn-65 5.03E-04 1.60E-03 7.23E-04 0.OOE+00 1.07E-03 0.OOE+00 1.01 E-03

Zn-69 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Br-83 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Br-84 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 Q.OOE+00 0.OOE+00

Br-85 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00. 0.OOE+00 0.OOE+00

Rb-86 0.DOE+00 1. 1OE-03 5.14E-04 0.OOE+00 0.QOE+00 O.OOE+00 2.18E-04

Rb-88 0.0OE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Rb-89 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00

Sr-89 2.58E-02 0.OOE+00 7.39E-04 0.OOE+00 0.OOE+00 0.OOE+00 4.13E-03

Sr-90 8.33E-01 0.OOE+00 2.04E-01 0.OOE+00 0.OOE+00 0.OQE+00D 2.41 E-02

Sr-91 D.00E-400 0.OOE+00 0.ODE+00 Q.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Sr-92 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00

Y-90 0.OOE+00 0.OOE+00 D.OOE+00 0.0OE+00 0.OOE+00 0.OOE+00 0.OOE+00

Y-91m M 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 Q.OOE+00

Y-91 1 .22E-05 0.OOE+00 3.27E-07 0.00E+00 0.OOE+00 0.OOE+00 6.74E-03

Y-92 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Y-93 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0,OOE+00

Zr-95 2.69E-06 8.64E-07 5.85E-07 0.OOE+0D 1.36E-06 0.OOE+00 2.74E-03

Zr-97 0.OOE+00 0.OOE+00 0.ODE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

N b-95 4.61 E-07 2.56E-07 1.38E-07 0.OOE+00 2.53E-07 0.OOE+00 1.56E-03

Mo-99 0.DOE+00 0.DOE+00 0.OOE+00 0.OOE+00 0.ODE+00 O.OOE+00 0.OOE+00

Tc-99m 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00 0.OOE+O0 0.OOE+00-

Approval MWS
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REMP DOSE FACTORS FOR ADULT AGE GROUP: MEAT SAMPLE (Page 2 of 2)

mrem-kglpCi-yr

N LDE B ELIE .OY THYROID Ki]NEYLN GI LLI

Tc-101 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+OD 0.OOE+00 O.OOE+00 O.OOE+OO

Ru-103 1.43E-05 O.OOE+00 6.16E-06 O.OOE+00 5.46E-05 O.OOE+00 1.67E-03

Ru-1 05 O.OOE+00 O.OOE+O0 O.OOE+00 0.OOE+00 0.OOE+O0 O.OOE+00 O.OOE+00

Ru-106 2.91E-04 O.OOE+00 3.69E-05 O.OOE+00 5.63E-04 O.OOE+0O 1.89E-02

Ag-110m 1.67E-05 1.54E-05 9.15E-06 0.OOE+00 3.03E-05 O.OOE+O0 6.29E-03

Te-125m 2.32E-04 8.41E-05 3.11E-05 6.98E-05 9.44E-04 O.OOE+O0 9.27E-04

Te-127m 6.56E-04 2.34E-04 7.99E-05 1.68E-04 2.66E-03 O.OOE+0O 2.20E-03

Te-127 0.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+OO O.O0E+OO O.OOE+OO

Te-129m 8.37E-04 3.12E-04 1.33E-04 2.88E-04 3.50E-03 O.OOE+0O 4.22E-03

Te-129 2.29E-06 8.59E-07 5.57E-07 1.75E-06 9.61E-06 O.OOE+00 1.73E-06

Te-131m O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0

Te-131 0.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00

Te-132 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+0O O.OOE+00

1-130 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+0O O.OOE+O0 O.OOE+00

1-131 8.16E-05 1.17E-04 6.69E-05 3.82E-02 2.OOE-04 O.OOE+00 3.08E-05

1-132 0.OOE+O0 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+0O O.OOE+00

1-133 0.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+0O

1-134 0.OOE+0O O.OOE+O0 O.OOE+00 0.OOE+O0 0.OOE+00 O.OOE+00 O.OOE+O0

1-135 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+O0

Cs-134 6.72E-03 1.60E-02 1.31E-02 O.OOE+0O 5.17E-03 1.72E-03 2.80E-04

Cs-136 2.50E-04 9.86E-04 7.10E-04 O.OOE+00 5.49E-04 7.52E-05 1.12E-04

Cs-137 8.76E-03 1.20E-02 7.84E-03 O.OOE+OO 4.06E-03 1.35E-03 2.32E-04

Cs-138 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00

Ba-139 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+OO O.OOE+00

Ba-140 7.55E-04 9.49E-07 4.95E-05 O.OOE+00 3.23E-07 5.43E-07 1.56E-03

Ba-141 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

Ba-142 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+0O O.OOE+00 0.OOE+O0 O.OOE+00

La-140 0.OOE+00 0.OOE+0O 0.OOE+00 0.OOE+0O O.OOE+OO O.OOE+OO O.OOE+O0

La-142 0.OOE+00 O.OOE+00 0.OOE+0O 0.OOE+00 0.OOE+00 O.OOE+O0 O.OOE+00

Ce-141 6.72E-07 4.55E-07 5.16E-08 O.OOE+00 2.11E-07 O.OOE+00 1.74E-03

Ce-143 O.OOE+00 0.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ce-144 5.11E-05 2.14E-05 2.74E-06 O.OOE+00 1.27E-05 O.OOE+00 1.73E-02

Pr-143 3.64E-07 1.46E-07 1.80E-08 O.OOE+00 8.43E-08 O.OOE+0O 1.59E-03

Pr-144 O.OOE+00 0.OOE+OO O.OOE+OO O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00

Nd-147 1.96E-07 2.26E-07 1.35E-08 O.OOE+00 1.32E-07 O.OOE+00 1.09E-03

W-187 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+OO O.OOE+O0 O.OOE+00

Np-239 O.OOE+00 O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OOOO .OOE+O

Approval MWS

Date see page 1
Page 8 of 16



Attachment D
ODCM-QA-008

Revision 1
Page 24 of 74

REMP DOSE FACTORS FOR ADULT AGE GROUP: FISH SAMPLE (Page 1 of 2)
mrem-kg/pCi-yr _ _ _ _ _ _ _ _ _ _ _ _ _

N UCLIDE: BOE LIER'~ KJDNEY LUD~~.NOI-L

H-3 0.OOE+O0 2.20E-06 2.20E-06 2.20E-06 2.20E-06 2.20E-06 2.20E-06

C-1 4 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.OOE+00 0.OOE+00 0.OOE+00 4.34E-04

Cr-51 0.OOE+00 0.OOE+00 5.45E-08 3.26E-08 1.20E-08 7.23E-08 1.37E-05

Mn-54 0.OOE+00 9.58E-05 1.83E-05 0.00E+00 2.85E-05 O.OOE+00 2.93E-04

Mn-56 0.OOE+00 3.81 E-09 6.76E-1 0 O.OOE+00 4.84E-09 0.OOE+00 1.22E-07

Fe-55 S. 7 7E-05 3.99E-05 9.30E-06 0.00E+00 0.00E+00 2.22E-05 2.29E-05

Fe-59 8.97E-05 2.1 1 E-04 8.08E-05 O.OOE+00 0.OOE+00 5.89E-05 7.03E-04

Co-58 0.OOE-4GO 1.55E-05 3.47E-05 0.OOE+00 0.OOE-i00 0.OOE+00 3.14E-04

Co-60 O.OOE+00 4.49E-05 9.91 E-05 0.OOE+00 0.0OE+00 0.OOE+00 8.44E-04

Ni-63 2.73E-03 1.89E-04 9.16E-05 0.00E+00 0.OOE+00 0.OOE+00 3.95E-05

Ni-65 1.51 E-08 1.96E-09 8.93E-10 0.00E+00 0.DOE+ob O.OOE+00 4.96E-08

Cu-64 0.OOE+00 4,72E-07 2,22E-07 0.00E+00 1. 19E-06 Q.OOE+00 4.02E-05

Zn-65 1.01 E-04 3.22E-04 1.46E-04 0.00E+00 2.16E-04 0.OOE+00 2.03E-04

Zn-69 3.58E-15 6.85E-15 4.76E-16 0.00E+00 4.45E-15 0.OOE+00 1.03E-15

Br-83 0.OOE+00 0.OOE+00 8. 01 E-1 0 0.OOE+00 0.OOE+00 0.OOE-400 1.151E-09

Br-84 0.OOE+00 0.OOE+00 2.72E-20 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00

Br-85 0.0OE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+O0

Rb-86 0.OOE+00 4.27E-04 1 .99E-04 0.00E+00 0.OOE+00 0.OOE+00 8.42E-05

Rb-88 0.00E+00 0.00E+00 0.OOE+00 O.OOE+00 0.OOE+00 0.0OE+00 0.OOE+00

Rb-89 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00

Sr-89 6.38E-03 0.OOE+00 1.83E-04 0.OOE+00 0.OOE+00 0.OOE+00 1.02E-03

Sr-90 1.59E-01 0.OOE+00 3.91 E-02 0.00E+00 0.OOE-400 0.OOE+00 4.60E-03

Sr-91 2.07E-05 0.OOE+00 8.35E-07 0.OOE+00 0.OOE-400 0.OOE+GO 9.84E-05

Sr-92 9.74E-08 0.DOE+00 4.21 E-09 0.OOE+00 0.OOE-40O Q.OOE+00 1.93E-06

Y-90 1.56E-07 0.OOE+00 4.18E-09 0.OOE+00 0.OOE+0D 0.00E+00 1.65E-03

Y-91 M 3.78E-18 0.00E+00 1.47E-19 0.OOE+00 0.OOE+00 0.00E+00 1.11E-17

Y-91 2.93E-06 0.OOE+00 7.82E-08 0.OOE+00 0.OOE-'00 0.OOE+00 1.61 E-03

Y-92 1.62E-1 0 0.00E+00 4.72E-1 2 0.OOE+00 0.E00EiO 0.OOE+00 2.83E-06

Y-93 1.08E-08 0.OOE+00 2.99E-1 0 0.OOE+00 0.OOE-400 0.OOE+00 3.44E-04

Zr-95 6.32E-07 2.03E-07 1.37E-07 0.OOE+00 3.18E-07 0,OOE+00 6.42E-04

Zr-97 1.32E-08 2.66E-09 1.22E-09 0.00E4-00 4.02E-09 0.OOE+00 8.24E-04

Nb-95 1.28E-07 7.12E-08 3.83E-08 0.OOE+00 7,04E-08 0.00E+00 4.32E-04

Mo-99 0.OOE+00 7.04E-05 1 .34E-05 0.OOE+00 1 .59E-04 0.OOE+00 1 .63E-04

Tc-99m 3.27E-10 I9.25E-10 I1.18E-08 0.0OE+00 1.40E-08 4.53E-10 5.47E-07

Approval MWS
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REMP DOSE FACTORS FOR ADULT AGE GROUP: FISH SAMPLE (Page 2 of 2)

mrem-kg/pCi-yr

..CL.E..BON L B XIVER.OD THYR 0, K N EOIYDNE :LU NG GILLI:

Tc-101 O.OOE+00 0.00E+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ru-103 3.82E-06 0.00E+00 1.64E-06 O.OOE+00 1.46E-05 O.OOE+00 4.46E-04

Ru-105 7.63E-O9 O.OOE+00 3.01 E-09 O.OOE+00 9.86E-08 0.OOE+O0 4.67E-06

Ru-106 5.76E-05 O.OOE+00 7.29E-06 O.OOE+00 1.11E-04 O.OOE+00 3.73E-03

Ag-11Om 3.35E-06 3.1OE-06 1.84E-06 O.OOE+00 6.09E-06 O.OOE+O0 1.26E-03

Te-125m 5.56E-05 2.01 E-05 7.45E-06 1.67E-05 2.26E-04 0.OOE+OO 2.22E-04

Te-127m 1.41E-04 5.05E-05 1.72E-05 3.61 E-05 5.74E-04 O.OOE+OO 4.74E-04

Te-127 3.90E-07 1.40E-07 8.44E-08 2.89E-07 1.59E-06 O.OOE+O0 3.08E-05

Te-129m 2.37E-04 8.83E-05 3.74E-05 8.13E-05 9.87E-04 O.OOE+0O 1.19E-03

Te-129 6.46E-07 2.43E-07 1.57E-07 4.96E-07 2.72E-06 O.OOE+00 4.88E-07

Te-131m 2.09E-05 1.02E-05 8.50E-06 1.62E-05 1.03E-04 O.OOE+00 1.01 E-03

Te-131 2.05E-24 O.OOE+00 0.OOE+00 1.69E-24 8.98E-24 0.00E+00 O.OOE+0O

Te-132 4.28E-05 2.77E-05 2.60E-05 3.06E-05 2.67E-04 0.OOE+OO 1.31 E-03

1-130 4.13E-06 1.22E-05 4.81E-06 1.03E-03 1.90E-05 O.OOE+0O 1.05E-05

1-131 8.01E-05 1.15E-04 6.57E-05 3.76E-02 1.97E-04 0,OOE+00 3.02E-05

1-132 3.08E-09 8.24E-09 2.88E-09 2.88E-07 1.31 E-08 O.OOE+00 1.55E-09

1-133 1.34E-05 2.33E-05 7.11E-06 3.43E-03 4.07E-05 O.OOE+00 2.1OE-05

1-134 1.33E-14 3.61E-14 1.29E-14 6.25E-13 5.73E-14 O.OOE+00 3.14E-17

1-135 7.51E-07 1.97E-06 7.26E-07 1.30E-04 3.15E-06 O.OOE+00 2.22E-06

Cs-134 1.30E-03 3.11E-03 2.54E-03 O.OOE+00 1.OOE-03 3.34E-04 5.43E-05

Cs-136 1.30E-04 5.12E-04 3.69E-04 O.OOE+00 2.85E-04 3.90E-05 5.82E-05

Cs-137 1.67E-03 2.29E-03 1.50E-03 O.OOE+O0 7.77E-04 2.58E-04 4.43E-05

Cs-138 4.25E-20 8.40E-20 4.16E-20 O.OOE+00 6.17E-20 6.1OE-21 0.00E+00

Ba-139 1.27E-11 9.03E-15 3.71E-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.OOE+0O 1.72E-07 2.90E-07 8.31E-04

Ba-141 0.OOE+0 0.00E+O0 O.OOE+00 O.OOE+OO O.OOE+O0 O.OOE+00 O.OOE+O0

Ba-1 42 O.OOE+00 O.OOE+00 O.OOE+0O 0.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00

La-140 3.47E-08 1.75E-08 4.62E-09 O.OOE+0O O.OOE+00 O.OOE+00 1.28E-03

La-142 7.85E-14 3.57E-14 8.89E-15 O.OOE+0O O.OOE+O0 0.OOE+0O 2.61E-10

Ce-141 1.92E-07 1.30E-07 1.48E-08 O.OOE+00 6.04E-08 O.OOE+00 4.97E-04

Ce-143 2.09E-08 1.55E-05 1.71E-09 O.OOE+00 6.81E-09 O.OOE+0O 5.78E-04

Ce-144 1.02E-05 4.27E-06 5.49E-07 0.00E+0O 2.53E-06 O.OOE+00 3.46E-03

Pr-143 1.84E-07 7.36E-08 9.10E-09 O.OOE+00 4.25E-08 O.OOE+00 8.04E-04

Pr-144 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Nd-147 1.24E-07 1.43E-07 8.58E-09 O.OOE+00 8.38E-08 O.OOE+00 6.88E-04

W-187 1.08E-06 9.00E-07 3.14E-07 0.OOE+OO O.OOE+OO O.OOE+OO 2.95E-04

Np-239 1.86E-08 1.83E-09 1.01 E-09 0.OOE+0O 5.71 E-09 0.OOE+OO 3.75E-04

Approval MWS
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REMP DOSE FACTORS FOR ADULT AGE GROUP: DRINKING WATER (Page 1 of 2)

mrem-IiterlpCi-yr

NUUNIDE GB LIVER . T.BODY TYO KIDNE LUNG GI-LLIN

H-3 O.OOE+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

P-32 1.38E-01 8.55E-03 5.32E-03 O.OOE+00 O.OOE+00 O.OOE+00 1.55E-02

Cr-51 O.OOE+00 O.OOE+00 1.92E-06 1.15E-06 4.22E-07 2.54E-06 4.82E-04

Mn-54 O.OOE+00 3.33E-03 6.36E-04 0.OOE+00 9.92E-04 O.OOE+00 1.02E-02

Mn-56 O.OOE+00 3.33E-06 5.92E-07 0.OOE+00 4.23E-06 O.OOE+0O 1.06E-04

Fe-55 2.01 E-03 1.39E-03 3.23E-04 O.OOE+00 O.OOE+0 7.74E-04 7.95E-04

Fe-59 3.14E-03 7.39E-03 2.83E-03 0.OOE+00 O.OOE+00 2.06E-03 2.46E-02

Co-58 O.OOE+00 5.41 E-04 1.21 E-03 0.OOE+00 O.OOE+00 O.OOE+O0 1.1OE-02

Co-60 O.OOE+00 1.56E-03 3.44E-03 0.OOE+O0 O.OOE+00 O.OOE+OO 2.93E-02

Ni-63 9.49E-02 6.58E-03 3.18E-03 O.OOE+00 O.OOE+00 O.OOE+OO 1.37E-03

Ni-65 1.42E-05 1.85E-06 8.42E-07 O.OOE+00 0.OOE+O0 O.OOE+O0 4.68E-05

Cu-64 O.OOE+00 3.16E-05 1.48E-05 O.OOE+00 7.96E-05 O.OOE+00 2.69E-03

Zn-65 3.53E-03 1.12E-02 5.07E-03 0. OOE+00 7.51 E-03 O.OOE+00 7.07E-03

Zn-69 9.68E-10 1.85E-09 1.29E-10 O.OOE+00 1.20E-09 O.OOE+OO 2.78E-10

Br-83 O.OOE+00 0.OOE+00 9.04E-07 O.OOE+00 O.OOE+00 O.OOE+00 1.30E-06

Br-84 O.OOE+00 0.OOE+00 6.OOE-12 O.OOE+00 O.OOE+0O O.OOE+OO 4.71 E-17

Br-85 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+O0 O.OOE+OO O.OOE+O0

Rb-86 O.OOE+00 1.51 E-02 7.04E-03 O.OOE+00 0.OOE+00 O.OOE+O0 2.98E-03

Rb-88 O.OOE+00 3.11 E-17 1.65E-17 O.OOE+00 0.OOE+00 O.OOE+OO O.OOE+O0

Rb-89 O.OOE+00 2.86E-19 2.01 E-19 O.OOE+00 0.00E+00 O.OOE+OO O.OOE+00

Sr-89 2.23E-01 O.OOE+00 6.41 E-03 O.OOE+00 O.OOE+00 O.OOE+00 3.58E-02

Sr-90 5.53E+00 O.OOE+0 1.36E+00 O.OOE+00 O.OOE+00 O.OOE+00 1.60E-01

Sr-91 1.72E-03 0.OOE+0O 6.96E-05 O.OOE+00 O.OOE+O0 O.OOE+0O 8.21 E-03

Sr-92 7.29E-05 O.OOE+00 3.15E-06 O.00E+00 0.OOE+O0 O.OOE+00 1.44E-03

Y-90 6.17E-06 O.OOE+00 1.65E-07 0.OOE+0O O.OOE+00 O.OOE+00 6.54E-02

Y-91 m 2.95E-12 O.OOE+00 1.14E-13 0.OOE+00 O.OOE+00 O.OOE+00 8.68E-12

Y-91 1.02E-04 O.OOE+00 2.74E-06 O.OOE+00 O.OOE+00 0.OOE+00 5.63E-02

Y-92 5.88E-08 O.OOE+00 1.72E-09 O.OOE+00 O.OOE+O0 O.OOE+00 1.03E-03

Y-93 8.59E-07 O.OOE+00 2.37E-08 O.OOE+00 O.OOE+00 0.OOE+00 2.72E-02

Zr-95 2.21 E-05 7.08E-06 4.79E-06 O.OOE+00 1.11E-05 O.OOE+00 2.24E-02

Zr-97 7.50E-07 1.51 E-07 6.92E-08 0.OOE+00 2.28E-07 0.OOE+00 4.69E-02

Nb-95 4.50E-06 2.50E-06 1.34E-06 0.OOE+00 2.47E-06 0.OOE+0O 1.52E-02

Mo-99 O.OOE+00 2.77E-03 5.28E-04 0.OOE+00 6.28E-03 0.OOE+0O 6.43E-03

Tc-99m 4.53E-08 1.28E-07 1.63E-06 0.OOE+00 1.94E-06 6.27E-08 7.57E-05

Approval MWS
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mrem-liter/pCi-yr

B0NUCID Ei BON LV TBODY 0 THYRO LKIDI

Tc-101 1.08E-22 1.56E-22 1.53E-21 0.OOE+OO 2.81E-21 7.98E-23 O.OOE+00

Ru-103 1.34E-04 0.OOE+00 5.77E-05 O.OOE+OO 5.11E-04 O.OOE+0O 1.56E-02

Ru-105 1.73E-06 O.OOE+00 6.82E-07 O.OOE+O0 2.23E-05 O.OOE+O0 1.06E-03

Ru-106 2.01E-03 O.OOE+00 2.54E-04 O.OOE+00 3.87E-03 O.OOE+00 1.30E-01

Ag-11Om 1.17E-04 1.08E-04 6.41E-05 0.00E+00 2.12E-04 O.OOE+00 4.40E-02

Te-125m 1.94E-03 7.05E-04 2.61 E-04 5.85E-04 7.91 E-03 O.OOE+00 7.76E-03

Te-127m 4.93E-03 1.76E-03 6.00E-04 1.26E-03 2.OOE-02 O.OOE+00 1.65E-02

Te-127 3.30E-05 1.18E-05 7.14E-06 2.44E-05 I.34E-04 0.OOE+0O 2.60E-03

Te-129m 8.31E-03 3.1DE-03 1.31E-03 2.85E-03 3.47E-02 O.OOE+O0 4.18E-02

Te-129 2.27E-05 8.53E-06 5.53E-06 1.74E-05 9.54E-05 O.OOE+00 1.71E-05

Te-131m 9.57E-04 4.68E-04 3.90E-04 7.41E-04 4.74E-03 O.OOE+0O 4.65E-02

Te-131 3.20E-14 1.34E-14 1.01E-14 2.63E-14 1.40E-13 O.OOE+0O 4.53E-15

Te-132 1.65E-03 1.07E-03 1.00E-03 1.18E-03 1.03E-02 O.OOE+00 5.06E-02

1-130 2.82E-04 8.31E-04 3.28E-04 7.04E-02 1.30E-03 O.OOE+O0 7.1SE-04

1-131 2.91E-03 4.16E-03 2.38E-03 1.36E+00 7.13E-03 O.OOE+OO 1.1OE-03

1-132 3.98E-06 1.07E-05 3.73E-06 3.73E-04 1.70E-05 O.OOE+00 2.OOE-06

1-133 6.95E-04 1.21E-03 3.69E-04 1.78E-01 2.11E-03 O.OOE+00 1.09E-03

1-134 5.97E-09 1.62E-08 5.81E-09 2.81E-07 2.58E-08 O.OOE+00 1.41E-11

1-135 9.19E-05 2.41E-04 8.88E-05 1.59E-02 3.86E-04 0.OOE+0O 2.72E-04

Cs-134 4.S4E-02 1.08E-01 8.83E-02 O.OOE+O0 3.50E-02 1.16E-02 1.89E-03

Cs-136 4.63E-03 1.83E-02 1.32E-02 O.OOE+O0 1.02E-02 1.39E-03 2.08E-03

Cs-137 5.82E-02 7.96E-02 5.21E-02 O.OOE+O0 2.70E-02 8.98E-03 1.54E-03

Cs-138 7.72E-12 1.52E-11 7.55E-12 O.OOE+00 1.12E-11 1.11E-12 6.50E-17

Ba-139 1.77E-07 1.26E-10 5.17E-09 O.OOE+0O 1.18E-10 7.14E-1I 3.13E-07

Ba-140 1.44E-02 1.81E-05 9.45E-04 O.OOE+00 6.16E-06 1.04E-05 2.97E-02

Ba-141 4.97E-17 3.76E-20 1.68E-18 O.OOE+00 3.50E-20 2.13E-20 0.OOE+00

Ba-1 42 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

La-140 1.48E-06 7.48E-07 1.98E-07 O.OOE+00 O.OOE+00 O.OOE+00 5.49E-02

La-142 S.05E-10 2.30E-10 5.72E-11 0.OOE+O0 0.OOE+00 O.OOE+00 1.68E-06

Ce-141 6.76E-06 4.57E-06 5.19E-07 0.OOE+00 2.12E-06 0.OOE+OO 1.75E-02

Ce-143 9.36E-07 6.92E-04 7.66E-08 O.OOE+00 3.05E-07 O.OOE+0O 2.59E-02

Ce-144 3.56E-04 1.49E-04 1.91E-05 O.OOE+0O 8.82E-05 O.OOE+00 1.20E-01

Pr-143 6.55E-06 2.63E-06 3.24E-07 0.OOE+00 1.52E-06 O.OOE+0O 2.87E-02

Pr-144 6.67E-21 2.77E-21 3.39E-22 O.OOE+00 1.56E-21 O.OOE+0O O.OOE+0O

Nd-147 4.45E-06 5.14E-06 3.08E-07 O.OOE+00 3.01 E-06 O.OOE+00 2.47E-02

W-187 5.30E-05 4.43E-05 1.55E-05 O.OOE+O0 O.OOE+00 0.OOE+00 1.45E-02

Np-239 7.50E-07 7.37E-08 4.06E-08 O.OOE+O0 2.30E-07 0.00E+OO 1.51 E-02

Approval MWS
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mrem-m31pCi-yr

N0400UC(I0DElti; B0000;00NiEig;0000t000 LIVER t;000000i iT.BOD t~THt ;00iYgROID;0 KIDNEY LUNG GI-LLI0

H-3 0.OOE+00 1.27E-03 1,27E-03 1.27E-03 1.27E-03 1.27E-03 1.27E-03

C-14 1.82E-02 3.41 E-03 3.41 E-03 3.41 E-03 3.41 E-03 3.41 E-03 3.41 E-03

Na-24 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

P-32 1.21E+01 7.05E-01 4.58E-01 O.OOE+00 0.00E+00 O.OOE+00 7.90E-01

Cr-51 O.OOE+00 O.OOE+00 3.13E-04 1.86E-04 7.14E-05 4.51 E-02 1.04E-02

Mn-54 O.OOE+00 4.38E-02 6.97E-03 O.OOE+00 1.09E-02 1.55E+00 8.56E-02

Mn-56 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 o.ooE+00 O.OOE+00

Fe-55 2.54E-02 1.75E-02 4.07E-03 O.0OE+00 O.OOE+00 7.44E-02 6.23E-03

Fe-59 2.39E-02 5.64E-02 2.14E-02 0.00E+00 O.OE+00 2.06E+00 3.82E-01

Co-58 O.OOE+00 2.48E-03 3.24E-03 O.OOE+OO O.OOE+OO 1.45E+00 1.66E-01

Co-60 O.OOE+00 1.17E-02 1.50E-02 O.OOE+00 O.OOE+00 6.07E+00 2.90E-01

Ni-63 4.32E-01 3.15E-02 1.45E-02 O.OOE+00 O.OOE+00 1.79E-01 1.34E-02

Ni-65 O.OOE+00 O.OOE+00. 0.00E+00 O.0OE+00 O.OOE+OD O.OOE+00 O.0OE+00

Cu-64 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Zn-65 3.69E-02 1.17E-01 5.30E-02 O.OOE+00 7.85E-02 9.83E-01 6.08E-02

Zn-69 O.OOE+00 O.OE+00 0.00E+00 0.00E+00 O.OOE+00 0.OOE+00 0.00E+00

Br-83 O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Br-84 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00

Br-35 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00

Rb-86 O.OOE+00 7.36E-01 3.21 E-01 0.00E+00 O.OOE+00 O.OOE+00 9.06E-02

Rb-88 O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 O.OOE+00 O.OE+00 O.OOE+00

Rb-89 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00 0.00E+00

Sr-89 5.68E-01 O.OOE+00 1.63E-02 O.OOE+00 O.OOE+00 2.62E+00 6.54E-01

Sr-90 9.95E+01 O.OOE+OO 6.11 E+00 0.00E+00 O.OOE+OO 9.63E+oo 7.24E-01

Sr-91 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Sr-92 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 O.OOE+00 0.00E+00

Y-90 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00

Y-91 m O.OOE+00 O.OE+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OE+00 O.OOE+00

Y-91 7.94E-01 O.OOE+00 2.13E-02 0.00E+00 O.0OE+00 2.93E+00 6.61 E-01

Y-92 O.OOE+00 0.00E+00 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Y-93 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Zr-95 1.76E-01 5.64E-02 3.82E-02 O.OOE+00 8.88E-02 2.90E+00 2.46E-01

Zr-97 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Nb-95 3.47E-02 1.93E-02 1.04E-02 0.00E+00 1.91 E-02 1.24E+00 2.56E-01

Mo-99 O.OOE+00 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00

Tc-99m 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Approval MWS
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REMP DOSE FACTORS FOR ADULT AGE GROUP: INHALATION - QUARTERLY SAMPLING (Page 2 of 2)
mrem-m31pCi-yr

NU CiDE0 BONE LIVER T l .B 0 THYROIDW i0 KIDNEY LUNG-LL

Tc-101 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO

Ru-103 3.41E-03 O.OOE+0O 1.47E-03 O.OOE+00 1.30E-02 1.13E+00 2.47E-01

Ru-105 O.OOE+O0 0.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Ru-106 7.53E-02 O.OOE+OO 9.50E-03 O.OOE+00 1.46E-01 1.02E+01 9.94E-01

Ag-11Om 1.23E-02 1.13E-02 6.75E-03 0.OOE+OO 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 2.1OE-03 4.39E-03 6.12E-02 1.28E+00 .2.OOE-01

Te-127 O.OOE+00 O.OOE+OO 0.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

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 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+O0 O.OOE+O0

Te-131 O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

Te-132 O.OOE+OO O.OOE+OO O.OOE+00 0.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

1-131 1.29E+00 1.83E+00 1.05E+00 6.09E+02 3.13E+O0 O.OOE+OO 3.21E-01

1-132 0.OOE+OO O.OOE+0 O..OOE+00 O.OOE+OO O.OOE+OO 0.OOE+OO O.OOE+O0

1-133 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+O0 O.OOE+OO

1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Cs-134 3.89E-01 8.84E-01 7.59E-01 O.OOE+OO 3.OOE-01 1.02E-01 1.08E-02

Cs-136 4.32E-01 1.62E+00 1.22E+OO O.OOE+00 9.47E-01 1.33E-01 1.29E-01

Cs-137 4.80E-01 6.23E-01 4.29E-01 O.OOE+00 2.23E-01 7.54E-02 8.42E-03

Cs-1 38 0.OOE+00 O.OOE+OO O.OOE+O0 O.OOE+00 0.OOE+OO O.OOE+00 O.OOE+OO

Ba-139 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+O0 O.OOE+OO 0.OOE+00

Ba-140 4.63E-01 5.81E-04 3.04E-02 O.OOE+O0 1.98E-04 1.51E+01 2.59E+O0

Ba-1 41 O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+O0

Ba-142 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE +O.OOE+OO O.OOE+OO 0.OOE+O0

La-140 O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+OO O.OOE+00

La-142 O.OOE+00 0.OOE+00 O.OOE+0O O.00E+00 O.OOE+O0 O.OOE+OO 0.OOE+00

Ce-141 5.27E-02 3.58E-02 4.04E-03 O.OOE+00 1.66E-02 9.57E-01 3.18E-01

Ce-143 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+OO O.OOE+00

Ce-144 3.84E+00 1.60E+00 2.06E-01 O.OOE+O0 9.48E-01 8.69E+00 9.12E-01

Pr-143 9.64E-02 3.86E-02 4.78E-03 O.OOE+00 2.22E-02 2.89E+00 2.06E+00

Pr-144 0.OOE+00 O.OOE+00 O.OOE+OO O.OOE+0O O.OOE+O0 O.OOE+OO O.OOE+00

Nd-147 9.39E-02 1.09E-01 6.50E-03 0.OOE+OO 6.34E-02 3.93E+00 3.08E+00

W-187 O.OOE+O0 O.OOE+OO 0.OOE+OO O.OOE+0O O.OOE+O0 O.OOE+OO O.OOE+00

Np-239 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+O0
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Date see page 1

Page 14 of 16



Attachment D
ODCM-QA-008

Revision 1
Page 30 of 74

REMP DOSE FACTORS FOR ADULT AGE GROUP: INHALATION - WEEKLY SAMPLING (Page 1 of 2)
mrem-m31pCi-yr

NUCLIDE BNE' LIVER:l;j :T.BDY ThYROID KIDNEY LUNG GB

H-3 O.OOE+OO 1.26E-03 1.26E-03 1.26E-03 1.26E-03 1.26E-03 1.26E-03

C-14 1.82E-02 3.41 E-03 3.41 E-03 3.41 E-03 3.41 E-03 3.41 E-03 3.41 E-03

Na-24 O.OOE+OO O.OOE+OO O.OOE+OD O.OOE+00 O.QOE+OO O.OOE+OO O.OOE+OO

P-32 1.56E+00 9.14E-02 5.93E-02 O.OOE+OO O.OOE+OO O.OOE+OO 1.02E-01

Cr-51 O.OOE+OO O.OOE+OO 1.09E-04 6.50E-05 2.49E-05 1.57E-02 3.62E-03

Mn-54 O.OOE+OO 3.99E-02 6.35E-03 O.OOE+OO 9.92E-03 1.41 E+OO 7.80E-02

Mn-56 O.OOE+OO O.0OE+00 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

Fe-55 2.46E-02 1.70E-02 3.95E-03 O.OOE+OO O.OOE+OO 7.23E-02 6.05E-03

Fe-59 1.24E-02 2.93E-02 1.11 E-02 O.OOE+OO O.OOE+OO 1.07E+00 1.99E-01

Co-58 O.OOE+OO 1.64E-03 2.14E-03 O.OOE+OO O.OOE+OO 9.60E-01 1.1OE-01

Co-60 O.OOE+OO 1.15E-02 1.48E-02 O.OOE+OO O.OOE+OO 5.98E+oo 2.85E-01

Ni-63 4.32E-01 3.14E-02 1.45E-02 O.OOE+OO O.OOE+OO 1.78E-01 1.34E-02

Ni-65 O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O

Cu-64 O.OOE+OO O.OOE+O O O.OOE+OOEO.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Zn-65 3.27E-02 1.04E-01 4.70E-02 O.OOE+OO 6.96E-02 8.73E-01 5.40E-02

Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+00 O.OOE+OO O.OOE+OO

Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OD O.OOE+OO O.OOE+OO O.OOE+OO

Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-86 O.OOE+OO 1.54E-O1 6.71 E-02 O.OOE+OO O.OOE+OO O.OOE+OO 1.90E-02

Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-89 3.19E-01 O.OOE+OO 9.15E-03 O.OOE+OO O.OOE+OO 1.47E+00 3.67E-01

Sr-90 9.92E+01 O.OOE+OO 6.1 OE+OO O.OOE+OO O.OOE+OO 9.60E+00 7.22E-01

Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.00E+OO

Y-90 O.OOE+OO O.ODE+00 O.OQE+00 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Y-91 m O.OOE+OO O.ODE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-91 4.82E-01 O.OOE+OO 1.29E-02 O.OOE+OO O.OOE+OO 1.78E+00 4.01 E-01

Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OD

Zr-95 1.11 E-01 3.57E-02 2.42E-02 O.OOE+OO 5.63E-02 1.84E+00 1.56E-01

Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Nb-95 1.51 E-02 8.38E-03 4.51 E-03 O.OOE+OO 8.29E-03 5.41 E-01 1.11E-01

Mo-99 O.OOE+OO O.OOE+O.OOE+OO O.OOE+OO O.OOE+OO

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

: : : |
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REMP DOSE FACTORS FOR ADULT AGE GROUP: INHALATION - WEEKLY SAMPLING (Page 2 of 2)

mrem-mi~pCi-yr

4NUCLIDE:0 B0ONEi 0 -0IVER- L 0THYROID4 - KIDNEY LUNGL

Tc-101 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O 0.OOE+00

Ru-103 1.63E-03 O.OOE+00 7.00E-04 0.00E+00 6.20E-03 5.37E-01 1.17E-01

Ru-1 05 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+O0

Ru-106 6.96E-02 O.OOE+00 8.78E-03 O.OOE+00 1.34E-01 9.42E+00 9.18E-01

Ag-11Om 1.09E-02 1.01E-02 6.00E-03 0.OOE+O0 1.99E-02 4.68E+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 O.OOE+OO O.OOE+00 O.OOE+0O O.OOE+OO O.OOE+O0 O.OOE+0O O.OOE+O0

Te-129m 1.05E-02 5.02E-03 1.70E-03 3.70E-03 3.93E-02 1.25E+00 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 O.OOE+O0 O.OOE+OO 0.00E+00 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+O0

Te-131 0.OOE+OO O.OOE+0O O.OOE+OO O.OOE+0O O.OOE+O0 0.OOE+00 O.OOE+O0

Te-132 O.OOE+O0 O.OOE+00 O.OOE+0O O.OOE+OO O.OOE+0O O.OOE+0O 0.OOE+OO

1-130 O.OOE+OO O.OOE+0O O.OOE+00 O.OOE+OO 0.OOE+OO O.OOE+00 O.OOE+OO

1-131 2.52E-02 3.58E-02 2.05E-02 1.19E+01 6.13E-02 O.OOE+OO 6.28E-03

1-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+00 O.OOE+OO

1-133 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+00 O.OOE+OO

1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.OOE+O0 O.OOE+00 O.OOE+0O

1-135 O. O.OOE +O.O0E+OO O.OOE+OO O.OOE+00 O.OOE+O0 O.OOE+0O O.OOE+00

Cs-134 3.74E-01 8.51 E-01 7.30E-01 O.OOE+OO 2.88E-01 9.79E-02 1.04E-02

Cs-136 4.69E-02 1.76E-01 1.33E-01 O.OOE+00 1.03E-01 1.44E-02 1.40E-02

Cs-137 4.79E-01 6.21E-01 4.28E-01 O.OOE+00 2.22E-01 7.52E-02 8.40E-03

Cs-138 O.OOE+OO O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO

Ba-1 39 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O

Ba-140 4.72E-02 5.93E-05 3.1OE-03 O.OOE+00 2.02E-05 1,54E+00 2.64E-01

Ba-141 O.OOE+00 O.OOE+OO O.OOE+00 0.OOE+0O O.OOE+0O O.OOE+00 O.OOE+O0

Ba-142 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

La-1 40 O.OOE+00 O.OOE+00 0.00E+O0 O.OO00E+ O.OOE+OO O.OOE+00 0.OOE+00

La-1 42 0.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+O0 0.OOE+0O O.OOE+00

Ce-141 2.15E-02 1.46E-02 1.65E-03 O.OOE+00 6.75E-03 3.90E-01 1.29E-01

Ce-143 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+O0 O.OOE+00 O.OOE+00

Ce-144 3.46E+00 1.44E+00 1.86E-01 O.OOE+OO 8.55E-01 7.84E+00 8.23E-01

Pr-143 1.12E-02 4.49E-03 5.55E-04 O.OOE+00 2.58E-03 3.36E-01 2.39E-01

Pr-144 O.OOE+OO O.OOE+OO O.00E+OO O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+OO

Nd-1 47 6.58E-03 7.60E-03 4.55E-04 O.OOE+OO 4.44E-03 2.75E-01 2.16E-01

W-187 0.OOE+OO O.OOE+O0 O.OOE+O0 O.00E+00 O.OOE+00 O.OOE+O0 0.OOE+O0

Np-239 O.OOE+O0 O.OOE+OO O.OOE+OO I O.OOE +O.O0E+O0 O.OOE+O0 O.OOE+OO
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mrem-literlpCi-yr

:00::0.NUCLIDE BONE LIVER T.BODY THYOID: KIDN EY

H-3 O.OOE+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 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O

P-32 1.OOE-01 6.21 E-03 3.88E-03 O.OOE+00 O.OOE+0O O.OOE+0O 8.42E-03

Cr-51 O.OOE+00 0.OOE+00 1.37E-06 7.61 E-07 3.OOE-07 1.96E-06 2.30E-04

Mn-54 O.OOE+O0 2.35E-03 4.66E-04 O.OOE+O0 7.01 E-04 O.OOE+00 4.82E-03

Mn-56 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

Fe-55 1.51 E-03 1.07E-03 2.50E-04 O.OOE+00 0.OOE+00 6.79E-04 4.63E-04

Fe-59 2.28E-03 5.31 E-03 2.05E-03 0.OOE+00 O.OOE+00 1.68E-03 1.26E-02

Co-58 O.OOE+00 3.81 E-04 8.79E-04 0.00E+00 O.OOE+00 O.OOE+00 5.26E-03

Co-60 O.OOE+00 1.12E-03 2.53E-03 O.OOE+OO 0.00E+00 O.OOE+00 1.46E-02

Ni-63 7.08E-02 5.00E-03 2.40E-03 O.OOE+00 0.OOE+00 O.OOE+00 7.96E-04

Ni-65 0.00E+00 0.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Cu-64 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+OO

Zn-65 2.29E-03 7.95E-03 3.71 E-03 0.OOE+00 5.09E-03 0.OOE+00 3.37E-03

Zn-69 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+O0 O.OOE+00 O.OOE+00

Br-83 O.OOE+00 O.OOE+00 O.OOE+500 0.00E+00 0.00E+00 0.00E+00 0.OOE+00

Br-84 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+OO

Br-85 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

Rb-86 O.OOE+00 1.11 E-02 5.20E-03 O.OOE+00 O.OOE+00 0.00E+00 1.64E-03

Rb-88 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

Rb-89 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Sr-89 1.71 E-01 0.OOE+00 4.90E-03 O.OOE+00 O.OOE+00 0.OOE+00 2.04E-02

Sr-90 3.32E+00 O.OOE+00 8.20E-01 O.OOE+00 0.OOE+00 O.OOE+00 9.32E-02

Sr-91 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.00E+00

Sr-92 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 0.00E+00 0.00E+00

Y-90 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00

Y-91 m 0.00E+00 O.OOE+00 O.OOE+OO .OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Y-91 7.85E-05 0.OOE+00 2.11 E-06 0.00E+00 0.00E+00 O.OOE+O0 3.22E-02

Y-92 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+0O O.OOE+00

Y-93 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Zr-95 1.61 E-05 5.09E-06 3.50E-06 0.00E+00 7.48E-06 O.OOE+00 1.17E-02

Zr-97 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.00E+00 O.OOE+OO

Nb-95 3.16E-06 1.75E-06 9.65E-07 O.OOE+00 1.70E-06 0.OOE+00 7.50E-03

Mo-99 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Tc-99m 0.OOE+OO 0.OOE+OO O.OOE+OO O.OOE+OO 0.OOE+00 0.005+00 O.OOE+00
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REMP DOSE FACTORS FOR TEEN AGE GROUP: MILK (Page 2 of 2}

mrem-liter/pCi-yr
- 1 .. � -L.UN4� (�I-LLt

:: � I sllirel:ln;E:EC0EEllL nn NE .: 4 IVPR 1T.BODY THY.ROID00X:,01 I- KIDNEY ..,:.... 1.... I..I. ...... I �.. � .... .!:l-.LLI;:

Tc-1 01 0.0OE+00 0.00E+00 0.OOE+00 0.00E-400 0.OOE+00 O.OOE+00 O.OOE+00

Ru-103 9.85E-05 0.OOE+00 4.21 E-05 0.OOE+00 3.47E-04 0.OOE+00 8.23E-03

Ru-i 05 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOEr+00 0.OOE+00 0.0OE+i00

Ru-1 06 1.56E-03 0.OOE+00 1.97E-04 0.OOE+00 3.01 E-03 0.OOE+00 7.49E-02

a~g-11 Om 8.15E-05 7.2-5 46E0 .O+0 1.47E-04 0.OOE+00 2.17E-02

Te-125m

Te-127m

Te-127

Te-129m

Te- 129

Te-131 m

1.50

3 R9

F -n3 5 39E-04 2.OOE-04 4.18E-04 0.00E+00 0.00E+00 4.41 E-03
1- -- I I

F-03 1.35E-03 4.54E-04 9.08 E-04 1.55E-02 0.00E+00 9.52E-03
_ _ _ _ _ _ 4 4 Fi

n 0OE+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
LI t1 -

6 26E-03 2.32E-03 9.90E-04 2.02E-03 2.62E-02 0.00E+00 2.3SE-02
I 4 I I 7.22E 05 0OOE+ 0 9. 0E-0

1.72E-05 6.41 E-06 4.18E-06 1.23E-05 7.22E-05 0.00E+00 9.40E-05
LI- i 1 - I - - - -

0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00

Te-1 31 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Te-132 0.OOE+00 0.OOE+00 0.OOE+00. 0.OOE+00 0.OOE+00 O.OoE+OO O.OOE+00

1-130 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+O0

1-131 1,97E-03 2.76E-03 1,48E-03 8.05E-01 4.75E-03 0.OOE+00 5.45E-04

1-132 0.OOE+00 0.OOE+00 0.OOE+00 0.ODE+00 0.OOE+00 0.OOE+00 0.OOE+00

1-133 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00

1-134 0.OOE+00 0.OOE+00 0.OOE-'00 0.OOE+00 0.OOE+00 O.OOE+00 0.0OE+00

1-135 C.OOE+00 0.OOE+OD 0,OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Cs-134 3.3 4E-02 7.87E-02 3.65E-02 0.OOE+00 2.50E-02 9.54E-03 9.78E-04

Cs-136 3.09E-03 1.22E-02 8.17E-03 0.OOE+00 6.62E-03 1.04E-03 9.79E-04

Cs-137 4.48E-02 5.96E-02 2.08E-02 0.OOE+00 2.03E-02 7.88E-03 8.48E-04

Cs-138 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

Ba-139 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Ba-140 1.02E-02 1.25E-06 6.57E-04 0.OOE+00 4.24E-06 8.40E-06 1.57E-02

Ba-141 0.OOE+00 0.0OE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Ba-142 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+0O O.OOE+00 0.OOE+00

La-140 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

La- 142 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

Ce-1 41 5.1 OE-06 3.40E-06 3.91 E-07 0.OOE+00 1.60E-06 O.OOE+00 9.74E-03

Ce-143 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Ce-144 2.77E-04 1.15E-04 1.49E-05 0.OOE+00 6.85E-05 O.OOE+00 6.97E-02

Pr-1 43 4.73E-06 1.89E-06 2.35E-07 0.OOE+00 1. IOE-06 0.OOE+00 1.56E-02

Pr-144 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

Nd-147 3.31 E-06 3.60E-06 2.15E-07 0.OOE+00 2.1 1E-06 0.OOE+00 1.30E-02

VV-187 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Np-239 0.00E+00 0.OOE+00 0.OOE+00 0.ODE+00 0.00E4-00 0.OOE+00 0.0OE+00O-
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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.BO G-TIH 0KIDNEYi LG GI-U

H-3 0.OOE+OO 4.45E-06 4.45E-06 4.45E-06 4.45E-06 4.45E-06 4.45E-06

C-14 1.71 E-04 3.41 E-05 3.41 E-05 3.41 E-05 3.41 E-05 3.41 E-05 3.41 E-05

Na-24 O.OOE+OO O.OOE+OO O.OE+00 O.OOE+OO O.COE+OO O.OOE+OO O.OOE+0O

P-32 1.1 OE-02 6.84E-04 4.28E-04 O.OOE+OO O.OOE+OO O.OOE+O0 9.28E-04

Cr-51 O.OOE+OO O.OOE+OO 1.47E-07 8.19E-08 3.23E-08 2.11 E-07 2.48E-05

Mn-54 O.OOE+00 2.47E-04 4.90E-05 O.OOE+00 7.38E-05 O.OOE+00 5.07E-04

Mn-56 0.OOE+OO O.OOE+OO 0.OOE+0O O.OOE+0O O.OOE+OO O.OOE+O0 O.OOE+O0

Fe-55 1.59E-04 1.12E-04 2.62E-05 O.OOE+OO 0.00E+OO 7.13E-05 4.87E-05

Fe-59 2.43E-04 5.67E-04 2.19E-04 O.OOE+OO O.OOE+OO 1.79E-04 1.34E-03

Co-58 O.OOE+OO 4.04E-05 9.32E-05 O.OOE+OO 0.OOE+OO O.OOE+OO 5.57E-04

Co-60 O.OOE+OO 1.18E-04 2.66E-04 O.OOE+OO O.OOE+OO O.OOE+OO 1.54E-03

Ni-63 7.43E-03 5.25E-04 2.52E-04 O.OOE+OO O.OOE+OO O.OOE+00 8.36E-05

Ni-65 O.OOE+OO 0.OOE+OO O.OOE+0O O.OOE+O0 ..OE+00 Q.QOE+00 .OOE+O0

Cu-64 O.OOE+OO O.OOE+00 O.OOE+OO C.OOE+O0 O.OOE+OO O.OOE+0O O.OOE+0O

Zn-65 2.41 E-04 8.38E-04 3.91 E-04 O.OOE+OO 5.36E-04 O.OOE+O0 3.55E-04

Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OQE+00 O.OOE+OO O.OOE+OO 0.OOE+OO

Br-83 0.00E+OO O.00E+OO O.OOE+OO 0.00EE+O O.OOE+OO 0.00E+OO O.OOE+0O

Br-84 0.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO

Br-85 0.O0E+OO O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+OO

Rb-86 O.OOE+OO 1.21E-03 5.67E-04 O.OOE+00 O.OOE+OO O.OOE+0O 1.78E-04

Rb-88 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+O0

Rb-89 O.OOE+O0 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+O0 O.OOE+O0

Sr-89 1.82E-02 O.OOE+00 5.22E-04 O.OOE+OO 0.OOE+OO O.OOE+OO 2.17E-03

Sr-90 3.49E-01 O.OOE+OO 8.61 E-02 O.OOE+OO O.OOE+OO O.OOE+OO 9.79E-03

Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-92 O.O0E+O+ O.OOE+0O O.OOE+QO O.OOE+O 0.OEE+00 O.OOE+00 O.OOE+00

Y-90 O.OOE+OO O.OOE+O0 O.OOE+O0 O.OOE+OO O.OOE+0O O.OOE+O0 0.OOE+0O

Y-91 m O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-91 8.34E-06 O.OOE+OO 2.24E-07 O.OOE+OO O.OOE+O0 O.OOE+OO 3.42E-03

Y-92 O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+O0 O.OOE+OO O.OOE+0O O.OOE+O0

Y-93 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+O0 O.OOE+0O O.OOE+O0

Zr-95 1.71 E-06 5.40E-07 3.71 E-07 O.OOE+00 7.94E-07 O.OOE+00 1.25E-03

Zr-97 O.OOE+OO O.OOE+O0 O.OOE+O0 O.OOE+00 0.OOE+00 .OEE+0 O.OOE+O0

Nb-95 3.38E-07 1.88E-07 1.03E-07 O.OOE+OO 1.82E-07 O.OOE+O0 8.03E-04

Mo-99 O.OOE+OO O.OOE+O0 O.OOE+OO 0.OOE+OO O.OOE+OO O.OOE+00 O.OOE+O0

Tc-99m O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+OO O.OOE+OO0

I
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REMP DOSE FACTORS FOR TEEN AGE GROUP: LEAFY VEG. SAMPLES (Page 2 of 2)

mrem-kgipCi-yr

iN4UCLIDE : 0BON;El- :LIIVER t T.BOY 0 THWYR OID KIDNEYL

Tc-101 D.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00

Ru-103 1.05E-05 O.OOE+00 4.50E-06 0.OOE+OO 3.71 E-05 O.OOE+00 8.79E-04

Ru-1 05 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00

Ru-106 1.64E-04 O.OOE+O0 2.07E-05 O.OOE+00 3.17E-04 O.OOE+00 7.88E-03

Ag-11Om 8.59E-06 8.13E-06 4.94E-06 O.OOE+0O 1.55E-05 O.OOE+OO 2.28E-03

Te-125m 1.59E-04 5.73E-05 2.12E-05 4.44E-05 O.OOE+OO O.OOE+0o 4.69E-04

Te-127m 4.04E-04 1.43E-04 4.80E-05 9.60E-05 1.64E-03 O.OOE+OO 1.01E-03

Te-127 O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Te-129m 6.71E-04 2.49E-04 1.06E-04 2.16E-04 2.81E-03 O.OOE+OO 2.52E-03

Te-129 1.84E-06 6.87E-07 4.48E-07 1.32E-06 7.73E-06 O.OOE+OO 1.01E-05

Te-131m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO

Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO

Te-132 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+O0

1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

1-131 2.25E-04 3.16E-04 1.70E-04 9.21 E-02 5.43E-04 O.OOE+OO 6.24E-05

1-132 O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+O0 O.OOE+OO O.OOE+OO O.OOE+OO

1-133 O.OOE+O0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+OO

1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+OO

Cs-134 3.51E-03 8.27E-03 3.84E-03 O.OOE+OO 2.63E-03 1.OOE-03 1.03E-04

Cs-136 3.42E-04 1.35E-03 9.04E-04 O.OOE+O0 7.33E-04 1.16E-04 1.08E-04

Cs-137 4.70E-03 6.26E-03 2.18E-03 O.OOE+OO 2.13E-03 8.27E-04 8.90E-O5

Cs-138 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Ba-139 O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+O0

Ba-140 1.13E-03 1.38E-07 7.28E-05 O.OOE+0O 4.69E-07 9.31E-07 1.74E-03

Ba-141 O.OOE+OO O.OOE+00 O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Ba-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

La-140 O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

La-142 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+O0

Ce-141 5.47E-07 3.65E-07 4.19E-08 O.OOE+OO 1.72E-07 O.OOE+0O 1.04E-03

Ce-1 43 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Ce-144 2.92E-05 1.21E-05 1.57E-06 O.OOE+OO 7.21E-06 O.OOE+OO 7.33E-03

Pr-143 5.23E-07 2.09E-07 2.60E-08 O.OOE+OO 1.21 E-07 O.OOE+O0 1.72E-03

Pr-144 O.OOE+O0 O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+OO O.OOE+OO

Nd-147 3.70E-07 4.02E-07 2.41E-08 O.OOE+OO 2.36E-07 O.OOE+OO 1.45E-03

W-187 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+OO

Np-239 O.OOE+OO O. O.OOE+O O.OOE+OO OOE I O.OOE+OO
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REMP DOSE FACTORS FOR TEEN AGE GROUP: FRUIT SAMPLES (Page 1 of 2)

mrem -kg/pCi-yr
.. .. , ~. .- .: s : _ _ : _,_ :i : 1: :: : , I I .~ d-LL~tSEE i~E2-L E : :]: X :i: :: ::: i1-.,2i ., .

H-3

C-1 4

Na-24

P-32

Cr-51

Mn-54

M n-56

Fe-55

F e-59

Co-58

Co-60

Ni-63

Ni-65

Cu-64

Zn-65

Zn-69

.it i F: N~ ., L IVERW 'T.BODY THYROID KIPDNEY- . ... L UN--t. ..- 4, I -L" , '' .. � ... I. ' 'I ...1 1 ...3� .. ::..:: ::.......... - .. II... ..
:~: : : ::: . -~ ' : .~- : :~-.- ~ .

i i -_ -b b t-U- -
O.OOE+OD

2.56E-03

O.OOE+00

9.47E-03

0.00 E+00

O.OOE+00

O.OOE+00

2.28E-03

1.46E-03

0.OOE+00

O.OOE+00

1.11E-01

O.OOE+00

O.OOE+OO

6 29P-05 6.62E-05 6.62E-05 6.62E-05 6.62E-05b 6.62 E-05

5.12E-04 5.12E-04 5.12E-04 5.12E-04 5.12E-04 5.12E-04

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

5.87E-04 3.67E-04 O.OOE+00 0.00E+00 O.OOE+00 7.96E-04

O.OOE+00 5.05E-07 2.81 E-07 1.11 E-07 7.22E-07 8.49E-05

3.25E-03 6.45E-04 O.OOE+00 9.71 E-04 O.OOE+00 6.67E-03

0.00E+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

1.62E-03 3.77E-04 O.OOE+00 O.OOE+00 1.03E-03 7.01 E-04

3.40E-03 1.31 E-03 O.OOE+00 0.OOE+00 1.07E-03 8.04E-03

3 40F-04 7.84E-04 0.00+00 O.OOE+00 O.OOE+00 4.69E-03
I ___ _ _ _ _ _

I 73F-03 3.90E-03 O.OOE+00 O.OOE+00 O.OOE+00 2.26E-02
I _.._..____

7.87E-03 3.78E-03 O.OOE+00 0.OOE+00 O.OOE+00 1.25E-03
_.. . _ __ ., _ ____ .

0.OOE+00

O.OOE+00

O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 ~O.OOE+OO
___________ I. I

O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O
_ I . _ _ _ _ _ I

3,06E-03

n nn;=+OOn

1 0F6-02 4-96E-03 O.OOE+00 6.80E-03 OO.OOE+O4.50E-03
I_.. ___ _____ _____ I _. __I_ I

O .OO+OO O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO
o -uI+u U.U-+u U.i UU- 1-UU

Br-83

Br-84

Br-85

Rb-86

Rb-88

Rb-89

Sr-89

Sr-90

Sr-91

Sr-92

Y-90

0.00E+00

O .OOF+00

O.OOE+00

O.OOE+00

0.00E+00

O.OOE+00

O.OOE+00 O.OOE+OO O.OOE-+OU U.UUt-+UU
1 -4 +

0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00
I ________ _ . 4 A 1 .

O .OE+OO 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+OO O.OOE+OO
I .._ _ t . I I

0.0(

0.0(

0.0(

1.2

5.2

0.01

0.0(

0.01

6.2,

)E+00

i nfn

9 20F-03 9.50E-04 O.OOE+00 O.OOE+00 O.OOE+OO Z.U9t-U4
_ _ __ I . _I

O .OF+OO O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO

)E+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

2E-01 O.OOE+00 3.49E-03 O.OOE+00 O.OOE+00 O.OOE+00 1.45E-02

1 E+00 O.OOE+00 1.29E+00 O.OOE+00 0.00E+00 O.OOE+00 1.46E-01

OE+OO O.OOE+OO O.OOE+OO O.O0E+00 O.OOE+00 O.OOE+O0 O.OOE+00

OE+OO O.OOE+OO O.OOE+OO O.0+0 .OOE+OO O .OOE+OO O .OOE+OO ° 00+A

Y-91 m

Y-91

Y-92

Y-93

Zr-95

Zr-97

Nb-95

Mo-99

Tc-99m

OE+00

OE+00

2E-05

0.OOE+00 O.OOE+00

0.OOE+00

0.00 E+0O O.OOE+00 0.00E+00
I 1

0.00E+00

0.00+00

O.OOE+00 O.OOE+OO 0.00E+00 O.OOE+00

O.OOE+00

.4. 1

1.67E-06 O.OOE+00 O.OOE+00 0.OOE+00 2.55E-02
4+ -- I . _ _

n nnFr:.rnn 0 OOF+no O .OO+00 O.OOE+00 O.OOE+00 0. OOE+00 O.OOE+00
I I____ -, - --- - i -- I t

O.OOE+00

1.36E-05

0.OOE+00

1.58E-06

O.OOE+00

0.OOE+00

O .OF+00 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00 u.uut+uun
I_ . __ __ I I

4 98F-06 2.94E-06 O.OOE+00 6.28E-06 O.OOE+00 9.87E-03
__________ I - 4- 4 4 1-

0.OOE+00
O .OF+00fl 0.00E+00 0.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

I vv_ ._ I

8.77E-07

0 OOF+00

4.83E-07

O.OOE+00

0.00E+00

0.00E+00

8.50E-07 0.00E+00 3.7SE-03
____________ 4 +

O.OOE+00 O.OOE+00 O.OOE+00
I _____ __ I - _ I _

O .OF+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
I___________________________________ L I __ l _v -_ _ _- I Il ___L ____
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mrem-kalhCi-yr r .* ---- -
-KIDNE IU L ---- I-ILLI. ... I

NUCLIDE

Tc-101

Ru-1 03

Ru-105

Ru-106

Ag-110m i

Te-1 25m

Te-1 27m

Te-127

Te-129m

Te-129

pRNE LIVER T.BODY THYROID KIDNEY LUNG W -LLI I

I - - -- 4 - - t - - 1 - - - -
0.00E+00

5.58E-05

0.00 E+00

2.21 E-03

1.09E-04

1.18E-03

4.1 6E-03

0.00E+00

2.98E-03

0 00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
__________ ± -…4- t I

0.OOE+00 4.66E-03
0. 00+00 2.39E-05 0.00E+00 1.97E-04 0.00E+00 4.66E-03
-. … ±- 4- I

0.00E+00

0.OOE+00

1.03E-04

4.24E-04

1.48E-03

0.OOE+00

0.00E+00

2.78E-04

6.29E-05

1.57E-04

4.95E-04

O.OOE+00

0.OOE+00 0.OOE+00 0.00E+00 0.00E+00
I

0.00E+00 4.25E-03 0.OOE+00 1.06E-01
I I

0.0OE+00 1.97E-04 0.OOE+00 2.91 E-02
1 4 4 -t 3.48E-03

3.29E-04 0.00E+00 O.OOE+00 3.48E-03
J. 4 1 -t 1.04E-02

9.89E-04 1.69E-02 O.OOE+00 1.04E-02
L 4 1 0. OOE+OO 0.OOE+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00
I 4 1

] - t… t0.OOE+0O 1.12E-02
1 1 iF-03 4 71 E-04 9.61 E-04 1.25E-02 0.00E+00 1.12E-02

IIL~ I3-.44E -05-- -0.UEU 4.4-U
A I opF-06 3.0 lF-06 1.99 E-06 5.85E-06 3.44E-05 O.OOE+00 4.48E-05

I - - - I -'' " _ _ _ _ _ I - - - - -

Te-131 m

Te-1 31

0.00E

fl nnpl

E+n0 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 nv.UO +uuv
_ _ _ __I _ _ _ _ _ _ _ _ _ _ -

E+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00
v.w I---- + t 1O.00E+OO 0.OOE+0O 0.OOE+O0

T-1 '3 n nO.F+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0. OOE+00 O.OOE+00

1-130 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1-131 2.09E-05 2.93E-05 1.57E-05 8.54E-03 5.04E-05 O.OOE+00 5.79E-06

1-132 0.OOE+00 O.OO00 E+00 O. 00E+0 0 O.OOE+00 O.OOE+ 00 O.OOE+00

1-133 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1-134 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00

1-135 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00

Cs-134 4.99E-02 1.17E-01 5.45E-02 O.OOE+00 3.73E-02 1.42E-02 1.46E-03

Cs-136 2.30E-04 9.03E-04 6.07E-04 O.OOE+00 4.92E-04 7.75E-05 7.27E-05

Cs-137 7.03E-02 9.35E-02 3.26E-02 O.OOE+00 3.18E-02 1.24E-02 1.33E-03

Cs-1 38 0'''E'00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ba-1 39 0O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.00E+00 0.OOE+00

Ba-140 6.92E-04 8.48E-08 4.46E-05 O.OOE+00 2.88E-07 5.71 E-07 1.07E-03

Ba-141 0.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ba-142 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

La-140 O.OOE+00 0.O0.OOE+00 O.00E+00 O .OOE+0 0 O.OOE+00O O.OOE+00

La-142 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00

Ce-141 2.33E-06 1.56E-06 1.79E-07 O.OOE+00 7.32E-07 O.OOE+00 4.45E-03

Ce-143 0.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00

Ce-144 3.79E-04 1.57E-04 2.04E-05 O.OOE+00 9.36E-05 O.OOE+00 9.52E-02

Pr-143 3.84E-07 1.53E-07 1.91 E-08 O.OOE+00 8.92E-08 O.OOE+00 1.26E-03

Pr-144 0O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00

Nd-147 1.34E-07 1.46E-07 8.72E-09 O.OOE+00 8.55E-08 O.OOE+00 5.25E-04

W-187 0.OOE+00 O.OOE+0 0 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00

Np-239 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.00E+00 O.OOE+O0 0.OOE+00
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REMP DOSE FACTORS FOR TEEN AGE GROUP: MEAT SAMPLES (Page 1 of 2)
mrem-kg/pCi-yr

l00NUC -LID 00 0000000i4Nl;;;00 Xli0000~E 0 LIVER . tlt; T.:BODY 000000 0TiHYROI KINE LUNO GI-LL10000

H-3 O.OOE+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 O.OOE+00 0.OOE+0O O.OOE+00 O.OOE+OO O.OOE+0O O.OOE+00 0.OOE+00

P-32 6.80E-03 4.21 E-04 2.64E-04 O.OOE+00 O.OOE+00 O.OOE+0O 5.72E-04

Cr-51 O.OOE+00 O.OOE+00 1.42E-07 7.88E-08 3.11 E-08 2.03E-07 2.38E-05

Mn-54 O.OOE+00 3.67E-04 7.28E-05 0.OOE+OO 1.09E-04 O.OOE+00 7.52E-04

Mn-56 O.OOE+00 0.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

Fe-55 2.42E-04 1.72E-04 4.01 E-05 0.OOE+0O O.OOE+00 1.09E-04 7.43E-05

Fe-59 2.80E-04 6.53E-04 2.52E-04 O.OOE+OO 0.OOE+00 2.06E-04 1.54E-03

Co-58 O.OOE+00 5.19E-05 1.20E-04 0.OOE+00 O.OOE+00 O.OOE+00 7.16E-04

Co-60 O.OOE+00 1.81 E-04 4.08E-04 0.OOE+00 0.OOE+00 O.OOE+0O 2.36E-03

Ni-63 1.15E-02 8.12E-04 3.90E-04 0.OOE+00 0.OOE+00 O.OOE+00 1.29E-04

Ni-65 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00

Cu-64 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00

Zn-65 3.54E-04 1.23E-03 5.73E-04 O.OOE+00 7.86E-04 O.OOE+00 5.20E-04

Zn-69 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO

Br-83 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O

Br-84 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

Br-85 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00

Rb-86 0.OOE+00 9.21 E-04 4.33E-04 O.OOE+00 0.OOE+00 O.OOE+00 1.36E-04

Rb-88 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Rb-89 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00

Sr-89 2.17E-02 O.OOE+00 6.23E-04 O.OOE+00 O.OOE+00 O.OOE+00 2.59E-03

Sr-90 5.39E-01 O.OOE+00 1.33E-01 O.OOE+O0 O.OOE+00 O.OOE+O0 1.51 E-02

Sr-91 0.OOE+0O O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO

Sr-92 0.OOE+0O O.OOE+00 0.OOE+00 O.OOE+O0 0.OOE+00 O.OOE+00 O.OOE+OO

Y-90 0.OOE+O0 O.OOE+00 O.OOE+O0 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+O0

Y-91 m 0.OOE+00 O.OOE+O0 O.OOE+00 0.OOE+0O O.OOE+0O O.OOE+00 O.OOE+OO

Y-91 1.03E-05 O.OOE+00 2.76E-07 O.OOE+00 O.OOE+00 O.OOE+00 4.23E-03

Y-92 O.OOE+00 O.OOE+00 0.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO

Y-93 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00

Zr-95 2.16E-06 6.80E-07 4.68E-07 O.OOE+00 1.OOE-06 0.OOE+0O 1,57E-03

Zr-97 0.OOE+0OO 0.OOE+0O O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+0O 0.OOE+00

Nb-95 3.60E-07 2.OOE-07 1.1OE-07 O.OOE+00 1.93E-07 O.OOE+00 8.54E-04

Mo-99 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Tc-99m O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 0.00E+0O O.OOE+0O O.OOE+00
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REMP DOSE FACTORS FOR TEEN AGE GROUP: MEAT SAMPLES (Page 2 of 2)
mrem-kg/pCi-yr

..- ..I...... T~KINE LUNC .. :~ ~~~~L : .- .. I-a.
KU ..IIN~~'.Inc- . :PnNpl. I IV5R.: .TrBODY ThYROID 1Ki D;NEY 0 ;-: gLW;NiG-; .-:. ... .1 ' ;-;LLII:

iki;EdE'ViX0ilNUbLIL1 :~x: - - 4 : : : , I . 11 - .1i- - -I

T

R

R

R

Ag

TE

TE

T

Te

I 1-I flA

0OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.00E-+00

I 1-17E-05 0 .OOE+00 | 4.98E-06 | 0.00E+00 4.11E-05 I O.00E+00 I 9.73E-04

U-105 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 O.OOE÷00 0.OOE+O0

U-106 2.45E-04 0.00E-400 3.09E-05 0.OOE+00 4.73E-04 O.OOE+00 1.18E-02

1-h1rn 1.26E-05 1.19E-05 7.26E-06 0.OOE+00 2.28E-05 O.OOE+00 3.35E-03

!-125rn 1.96E-04 7.06E-05 2.62E-05 5.48E-05 0.OOE+00 0.OOE+00 5.78E-04

-127m 5.53E-04 1.96E-04 6.58E-05 1.32E-04 2.24E-03 0.OOE+00 1.38.E-03

e-1 27 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

~-129m 7.01 E-04 2.60E-04 i.ii 1E-04 2,26E-04 2.93E-03 0.OOE+00 2.63E-03

e-129 i.93E-06 7.19E-07 4.69E-07 1.38E-06 8.09E-06 0.OOE+00 1.05E-05

e-131m

.e-131

.e-132

1-130

1-131

DaDOE

fl nnpl

E+nn 0 OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
L- - 4-I i

E+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00
4- -t

0.OOE+00 0.OOE+00
0. 0p+00 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00

_ _ _ _ _ I I i i

0 00E+00 0.OOE+00 0.OOE+00 0.0OE +00 0.OE+00 0.00E+00 0.00E+00
I -+ - I it 1

6.78E-05 9.49 E-05 5.1OE-05 2.77E-02 1.63E-04 O.OOE+00 1 .88E-05
I - _ _ _ _ +III…1- - - I - - -

1_ 4.20 n nnP4fF+ O OOF+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 Q.OOE-+OO

1-133 D.OOE+00 0.OOE+00 0.OOE+00 0.ODE+00 0.00E+00 0.OOE+00 0.OOE+00

1-134 0.OOE+00 0.ODE+0D 0.OOE+0D 0.OOE+00 0.ODE+00-- 0.00E+00 0.ODE+00

1-135 D.COE+00 0.0DE+00 0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.ODE+00

Cs-134 5.34IE-03 1.26E-02 5.83E-03 D.ODE+00 3.99E-03 i.53E-03 1.56E-04

Cs-1 36 1.95E-04 7.66E-04 5.15E-04 0.00E+00 4.17E-04 6.57E-05 6.17E-05

Cs-1 37 7.27E-03 9.67E-03 3.37E-03 0.DOE+00 3.29E-03 1.28ED03 1.38E-04

Cs-138 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 D.OOE+00 Q.OOE+00 D.ODE+00

Ba-139 0.OOE+00 0.OOE+00 0.ODE+00 0.OOE+00 0.ODE+00 0.OOE+00 0.ODE+00

Ba-140 -6.24E-04 7.65E-08 4.02E-05 0.OOE+00 2.59E-07 5.14E-07 9.63E-04

Ba-141 0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+D0 0.DOE+00

Ba-142 D.OOE+00 0.OOE+00 0.OOE+00 0.ODE+00 0.OOE+00 0.OOE+00 0.00E+0D

La-i 40 0.00E+00 0.OOE+00 0.ODE+00 0.ODE+00 D.OOE+00 0.OOE+00 0.OOE+00

La-I 42 0.00E+00 0.OOE+00 0.ODE+00 0.OOE+0D 0.00E+00 0.OOE+00 0.OOE+00

Ce-141 5.64E-07 3.77E-07 4.33E-08 O.OOE+00 1.77E-07 0.ODE+00 1.08E-03

Ce-i143 O.00E+00 0.00E+00 0.ODE-I00 0.OOE+00 0.OOE+00 0.00E+00 0.0DE+00

Ce-144 4.31 E-05 1.78E-05 2.32E-06 0.OOE+00 1.06E-05 0.OOE+00 1.OSE-02

Pr-1i43 316-0 .22E-07 1.52E-08 0.ODE+00 7.1 1E-08 0.ODE+00 i.01 E-03

Pr-i 44 0.OOE+00 0.OOE+00 0.OOE+00 0.ODE+00 0.0DE+00 o.OOE+00 O.OOE*00

Nd-147 1.73E-07 1.88E-07 1.12E-08 0.ODE+00 1. 1OE-07 0.OOE+00 6.77E-04

W-1i87 0.DOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Np-239 0.DOE+00 . .OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.ODE+00 0.0DE+0D

Approval MWS

Date see page 1
Page 8 of 16
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ODCM-QA-008

Revision I
Page 40 of 74

REMP DOSE FACTORS FOR TEEN AGE GROUP: FISH SAMPLES (Page 1 of 2)
mrem-k-f.Ci-vr

I 7 ... .. ." :: , ~..II . .. I ~ .~ :~ J - ::::::-:-: : ::.

1 i nii r in1 iPON LIVER: T.BODY.. .THYROIDI..... 00KID+NEYt .LUN0, .. L... LLI
'' li t LI V :: 4I -

t 
: : I :7 : t: :: ::: : : .

: : : : , : . _ _ _ A _ A I I

:: :::: : ~ .. I i I I~ ; , , i - I . 1U- - U
H-3

C-14

Na-24

P-32

Cr-51

Mn-54

Mn-56

Fe-55

Fe-59

Co-58

Co-60

Ni-63

N i-65

Cu-64

Zn-65

Zn-69

Br-83

Br-84

Br-85

O.OOE+00

6.50E-05

1.21 E-05

4.21 E-03

O.OOE+00

0.0E+00

O.OOE+00

6.04E-05

9.25E-05

O.OOE+OO

O.OOE+O0

1 70E-06 1 .70E-06 1 .70E-06 1 .70E-06 1 .7Ut-U0 1 .70E-06
I_ ___ __ I _ I I . _

1 .30E-05

1.21 E-05

2.61 E-04

O.OOE+00

9.42E-05

3.99E-09

4.28E-05

1.30E-05

1.2 1 E-05

1 .63E-04

5.62E-08

1 .30E-05 1 .30E-05 1 .30E-05 1 .30E-05
I + I

1.21 E-05

O.OOE+00

3.12E-08

1.21 E-05

0.00E+00

1 .23E-08

1.21 E-05 1.21 E-05

O.OOE+00 3.54E-04

8.02E-08 9.44E-06
________ 4 1 1-

1 .87E-05

7.09E-1 0

O.OOE+00

O.OOE+00

2.81 E-05 O.OOE+O0 1 .93E-04

5.05E-09 O.OOE+O0 2 .63E-07
I

_ 
I _ l I

9.99E-06 O.OOE+00 O.OOE+00 2.72E-05 1 .85E-05
I _. i ,II

2 16E-04 8.33E-05 0.OOE+00 O.OOE+00 6.81 E-05 5.1 OE-04
I ___ _ __ I _ I- I I _

1.54E-05 3.55E-05 O.OOE+00 O.OOE+00 O.OOE+00 2.12E-04
I . I I

4.49E-05 1.01E-04 O.OOE+00 0.OOE+00 O. OOE+00 5.85E-04
I . ._ I

2.83E-03

1.63E-08

2.OOE-04

2.08E-09

9.60E-05 O.OOE+OO 0.OOE+0O O.OOE+00 3.18E-05
.1 ___________ . t

9.48E-10 O.OOE+00 O.OOE+00 O.OOE+O0 1.13E-07
.4. 1

O.OOE+00

9.19E-05

3.90E-1 5

O.OOE+00

O.OOE+00

4. 7F-07 2.34E-07 0.OOE+00 1.26E-06 0.OOE+00 3.85E-05
I _ _ _ _ _ _ I _ _

3 19E-04 1.49E-04 O.OOE+00 2.04E-04 O.OOE+OO 1.35E-04
I ____ _ . _ I II

7.42E-1 5

O.OOE+00 -

O.OOE+00

5.19E-16 0.OOE+00 4.85E-1 5 O.OOE+00 1.37E-14
I I I I

8.71E-10 0.OOE+OO O.OOE+00 O.OOE+00 0.OOE+00
I 4 + 1 1

2.87E-20 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00
I _ __ ___ __ . I A A

O .OOE+OO O.OOE+OO O.OOE+OO I . - --- -- . - --- --
O.OOE+00 O.OOE+00 0.OOE+OO 0.OOE+00

DI' U' .' I - - _ _ _ _ I I t1 1- - i --

Rb-86

Rb-88

Rb-89

Sr-89

Sr-90

Sr-91

Sr-92

Y-90

Y-91m

Y-9r~1

O.OOE+00

O.OOE+OO

O.OOE+00

4.59E-04 2.16E-04 O.OOE+00 0.OOE+00 0.OOE+O0 6.80E-05
- -- I .4 4-

O.OOE+0O O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+O0
___________________________________ I.___________________________________ -1___________________________________ -I

O.OOE+00 0.OOE+00 0.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00
_-I I II _ _ I

6.94E-03

1.33E-01

2.24E-05

1.05E-07

O.OOE+00 1.99E-04 O.OOE+O0 O.OOE+00 O.OOE+0O 8.27E-04
________ I 4. + t I

O.OOE+00 3.28E-02 O.OOE+00 O.OOE+00 O. OOE+O0 3.73E-03
- _ .I I

O.OOE+00

O.OOE+0O

8.92E-07 O.OOE+00 0.OOE+00 0.OOE+00 1.02E-04
___ L I. II

4.49E-09 O.OOE+00 O.OOE+00 O.OOE+00 2.68E+04
_ _ __-- - I -.

I _ _ I ,___

1.69E-07

4.09E-1 8

-1 8E-06

O.OOE+00

O.OOE+00

.OOOE+00

4.55E-09 0.OOE+00 O.OOE+00 O.OOE+00
I I I

1.56E-19 O.OOE+00 O.OOE+00

1.39E-03

O.OOE+00 1.93E-16
I I. I 1 1

8.52E-08 O.OOE+00 O.OOE+00 O.OOE+00 1.30E-03
I______ _ I I A -I 1

Y-92 1.76E-10 O.OOE+00 5.10E-12 0.OOE+00 O.OOE+00 O.OOE+00 4.83E-06

Y-93 1.18E-08 O.OOE+00 3.24E-10 O.OOE+00 O.OOE+00 O.OOE+00 3.61 E-04

Zr-95 6.52E-07 2.06E-07 1.41 E-07 0.OOE+00 3.02E-07 0.OOE+00 4.75E-04

Zr-97 1.42E-08 2.80E-09 1.29E-09 0.OOE+00 4.25E-09 O.OOE+00 7.59E-04

Nb-95 1.29E-07 7.15E-08 3.94E-08 O.OOE+00 6.93E-08 O.OOE+00 3.06E-04

Mo-99 O.OOE+00 7.50E-05 1.43E-05 O.OOE+00 1.72E-04 O.OOE+00 1.34E-04

Tc-99m 3.35E-10 9.35E-10 1.21 E-08 O.OOE+00 1.39E-08 5.19E-10 6.14E-07

Approval
Date
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see page 1
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REMP DOSE FACTORS FOR TEEN AGE GROUP: FISH SAMPLES (Page 2 of 2)
mrem-kg/pCi-yr

NONEUCLI BONE 0 T.B Y TH R K LUNG 01-LU

Tc-101 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ru-103 4.01 E-06 O.OOE+00 1.71E-06 O.OOE+00 1.41 E-05 0.OOE+00 3.35E-04

Ru-105 8.23E-O9 O.OOE+OO 3.19E-09 0.OOE+OO 1.04E-07 O.OOE+OO 6.64E-06

Ru-106 6.26E-05 O.OOE+O0 7.89E-06 O.OOE+OO 1.21 E-04 O.OOE+OO 3.OOE-03

Ag-11Om 3.27E-06 3.10E-06 1.88E-06 O.OOE+OO 5.90E-06 O.OOE+OO 8.70E-04

Te-125m 6.06E-05 2.18E-05 8.09E-06 1.69E-05 O.OOE+OO O.OOE+OO 1.79E-04

Te-127m 1.54E-04 5.45E-05 1.83E-05 3.66E-05 6.23E-04 O.OOE+OO 3.83E-04

Te-127 4.27E-07 1.51 E-07 9.18E-08 2.94E-07 1.73E-06 O.OOE+OO 3.29E-05

Te-129m 2.55E-04 9.48E-05 4.04E-05 8.24E-05 1.07E-03 O.OOE+OO 9.59E-04

Te-129 7.02E-07 2.62E-07 1.71 E-07 5.02E-07 2.95E-06 O.OOE+OO 3.84E-06

Te-131 m 2.24E-05 1.08E-05 8.97E-06 1.62E-05 1.12E-04 O.OOE+OO 8.63E-04

Te-131 2.21 E-24 O.OOE+OO 0.OOE+OO 1.71 E-24 9.68E-24 O.OOE+OO O.OOE+OO

Te-132 4.51 E-05 2.86E-05 2.69E-OS 3.01 E-05 2.74E-04 O.OOE+O0 9.05E-04

1-130 4.29E-06 1.24E-05 4.96E-06 1.01E-03 1.91 E-05 0.OOE+0O 9.54E-06

1-131 8.59E-05 1.20E-04 6.46E-05 3.51 E-02 2.07E-04 O.OOE+OO 2.38E-05

1-132 3.23E-09 8.44E-09 3.03E-09 2.84E-07 1.33E-08 O.OOE+OO 3.68E-09

1-133 1.45E-05 2.45E-05 7.48E-06 3.42E-03 4.30E-05 O.OOE+O0 1.86E-05

1-134 1.39E-14 3.69E-1.4 1.33E-14 6.1SE-13 5.82E-14 O.OOE+OO 4.86E-16

1-135 7.88 E-07 2.03E-06 7.52E-07 1.30E-04 3.20E-06 O.0OOE+OO 2.25E-06

Cs-134 1.34E-03 3.15E-03 1.46E-03 O.OOE+O0 1.OOE-03 3.82E-04 3.92E-05

Cs-136 1.30E-04 5.13E-04 3.45E-04 O.OOE+00 2.79E-04 4.40E-05 4.13E-0S

Cs-137 1.79E-03 2.38E-03 8.30E-04 O.OOE+OO 8.11 E-04 3,15E-04 3.39E-OS

Cs-1 38 4.56E-20 8.75E-20 4.37E-20 O.OOE+OO 6.46E-20 7.52E-21 3.97E-23

Ba-139 1.38E-11 9.74E-15 4.03E-13 O.OOE+OO 9.18E-15 6.71E-15 1,23E-10

Ba-140 4.30E-04 5.27E-08 2.77E-05 O.OOE+OO 1.79E-07 3.55E-07 6.64E-04

Ba-141 O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+00 O.OOE+O0 O.OOE+OO

Ba-142 O.OOE+OO O.OOE+0O O.OOE+0O O.OOE+OO 0.OOE+O0 O.OOE+O0 O.OOE+OO

La-140 3.68E-O8 1.81 E-08 4.81 E-O9 O.OOE+OO O.OOE+0O O.OOE+OO 1.04E-03

La-142 8.36E-14 3.71 E-14 9.25E-15 O.OOE+OO O.OOE+OO O.OOE+OO 1 .13E-09

- A( O 17 1 SFn7 i rnF.-nR n nnFl+nn 6 SSF-08 O OOE+OO 3.98E-04
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REMP DOSE FACTORS FOR TEEN AGE GROUP: DRINKING WATER (Page 1 of 2)

mrem-fiterIpCi-yr

N CLDE BI 'ONE LIVER T.OD TR KiDNE U

H-3 0.00E+00 5.41 E-05 5.41 E-05 5.41 E-05 5.41 E-05 5.41 E-05 5.41 E-05

C-14 2.07E-03 4.14E-04 4.14E-04 4.14E-04 4.14E-04 4.14E-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 8.51 E-03 5.33E-03 O.OOE+00 O.OOE+00 0.OOE+00 1.1 5E-02

Cr-51 0.O0E+00 O.OOE+00 1.81 E-06 1.01E-06 3.97E-07 2.59E-06 3.05E-04

Mn-54 0.00E+00 3.01 E-03 5.96E-04 O.OOE+00 8.97E-04 0.OOE+00 6.16E-03

Mn-56 0.OOE+00 3.20E-06 5.69E-07 0.OOE+00 4.05E-06 0.OOE+00 2.11 E-04

Fe-55 1.93E-03 1.37E-03 3.19E-04 O.OOE+00 0.00E+00 8.67E-04 5.91 E-04

Fe-59 2.97E-03 6.93E-03 2.68E-03 O.OOE+00 0.OOE+00 2.19E-03 1.64E-02

Co-58 0.O0E+00 4.93E-04 1.14E-03 0.OOE+00 0.OOE+00 0.OOE+00 6.80E-03

Co-60 O.OOE+00 1.43E-03 3.23E-03 0 00E+00 0.00E+00 0.OOE+00 1.87E-02

Ni-63 9.03E-02 6.37E-03 3.06E-03 0O.E+00 0.OOE+00 0.OOE+00 1.01 E-03

Ni-65 1.41 E-05 1.80E-06 8.20E-07 0.OOE+00 0.OOE+00 0.00E+00 9.76E-05

Cu-64 0.O0E+00 3.05E-05 1.43E-05 0.OOE+00 7.71 E-05 0.OOE+00 2.36E-03

Zn-65 2.93E-03 1.02E-02 4.75E-03 O.OOE+00 6.52E-03 0.OOE+00 4.31 E-03

Zn-69 9.65E-10 1.84E-09 1.29E-10 0.00E+00 1.20E-09 0.OOE+00 3.39E-09

Br-83 0.00E+00 0.00E+00 9.02E-07 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00

Br-84 0.00E+00 O.OOE+00 5.81 E-12 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00

Br-85 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 0.00E+00 0.OOE+00 0.OOE+00

Rb-86 0.00E+00 1.49E-02 7.01 E-03 0.00E+00 O.OOE+00 0.OOE+00 2.21 E-03

Rb-88 O.OOE+00 3.06E&17 1.63E-17 0.OOE+00 0.OOE+00 0.OOE+00 2.62E-24

Rb-89 0.00E+00 2.74E-19 1.94E-19 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Sr-89 2.23E-01 O.OOE+00 6.38E-03 O.OOE+00 O.OOE+00 0.00E+00 2.65E-02

Sr-90 4.23E+00 0.00E+00 1.05E+00 O.OOE+00 0.0OE+00 0.0OE+00 1.19E-01

Sr-91 1.71 E-03 0.00E+00 6.82E-05 O.0OE+00 0.OOE+00 0.OOE+00 7.78E-03

Sr-92 7.23E-05 O.OOE+00 3.08E-06 O.OOE+00 0.OOE+00 0.OOE+00 1.84E-03

Y-90 6.14E-06 O.OOE+00 1.65E-07 0.OOE+00 0.OOE+00 O.OOE+0O 5.06E-02

Y-91 m 2.93E-12 O.OOE+00 1.12E-13 0.OOE+00 0.OOE+00 0.00E+00 1.38E-10

Y-91 1.02E-04 O.OOE+00 2.73E-06 0.OOE+00 0.OOE+00 0.OOE+00 4.18E-02

Y-92 5.89E-08 O.00E+00 1.70E-09 0.00E+00 0.OOE+00 0.OOE+00 1.62E-03

Y-93 8.57E-07 O.00E+00 2.35E-08 0.00E+00 0.OOE+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.O0E+00 1.52E-02

Zr-97 7.39E-07 1.46E-07 6.73E-08 0.00E+00 2.22E-07 0.OOE+00 3.96E-02

N b-95 4.15E-06 2.30E-06 1.27E-06 0.OOE+00 2.23E-06 0.OOE+00 9.85E-03

Mo-99 O.OOE+00 2.71 E-03 5.17E-04 O.OOE+00 6.20E-03 0.OOE+00 4.86E-03

Tc-99m 4.25E-08 1.19E-07 1.54E-06 0. OOE+00 1.77E-06 6.58E-08 7.79E-05

Approval MWS

Date see page 1
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REMP DOSE FACTORS FOR TEEN AGE GROUP: DRINKING WATER (Page 2 of 2)

mrem-liter/pCi-yr

.- NUCLIDES: B E LI EkR TB :hRI KDNEY0 LUNG Bi .I

Tc-101 1.07E-22 1.53E-22 1.50E-21 O.OOE+00 2.76E-21 9.30E-23 O.OOE+00

Ru-103 1.29E-04 0.OOE+00 5.51 E-05 0.OOE+00 4.54E-04 O.OOE+00 1.08E-02

Ru-105 1.71E-06 0.OOE+00 6.63E-07 O.OOE+00 2.15E-05 O.OOE+00 1.38E-03

Ru-1 06 2.OOE-03 O.OOE+00 2.52E-04 O.OOE+00 3.85E-03 O.OOE+OO 9.58E-02

Ag-11Om 1.04E-04 9.88E-05 6.01E-05 O.OOE+00 1.88E-04 O.OOE+00 2.78E-02

Te-125m 1.94E-03 7.OOE-04 2.60E-04 5.42E-04 O.OOE+00 O.OOE+00 5.73E-03

Te-127m 4.92E-03 1.74E-03 5.85E-04 1.17E-03 1.99E-02 O.OOE+00 1.23E-02

Te-127 3.31E-05 1.17E-05 7.12E-06 2.28E-05 1.34E-04 O.OOE+00 2.56E-03

Te-129m 8.23E-03 3.05E-03 1.30E-03 2.66E-03 3.44E-02 0.OOE+00 3.09E-02

Te-129 2.26E-05 8.43E-06 5.50E-06 1.62E-05 9.49E-05 O.OOE+0O 1.24E-04

Te-131m 9.43E-04 4.52E-04 3.77E-04 6.80E-04 4.72E-03 O.OOE+O0 3.63E-02

Te-131 3.17E-14 1.31E-14 9.90E-15 2.44E-14 1.39E-13 O.OOE+00 2.60E-15

Te-132 1.60E-03 1.01E-03 9.54E-04 1.07E-03 9.72E-03 O.OOE+00 3.21E-02

1-130 2.68E-04 7.75E-04 3.1OE-04 6.32E-02 1.19E-03 O.OOE+00 5.96E-04

1-131 2.86E-03 4.OOE-03 2.15E-03 1.17E+00 6.89E-03 O.OOE+00 7.91E-04

i-132 3.82E-06 1.O0E-05 3.59E-06 3.37E-04 1.58E-05 0.OOE+00 4.36E-06

1-133 6.87E-04 1.17E-03 3.56E-04 1.63E-01 2.04E-03 O.OOE+O0 8.82E-04

1-134 5.75E-09 1.52E-08 5.47E-09 2.54E-07 2.40E-08 O.OOE+OO 2.01 E-10

1-135 8.84E-05 2.27E-04 8.43E-05 1.46E-02 3.59E-04 O.OOE+O0 2.52E-04

Cs-134 4.27E-02 1.OOE-01 4.66E-02 O.OOE+OO 3.19E-02 1.22E-02 1.25E-03

Cs-136 4.27E-03 1.68E-02 1.13E-02 O.OOE+O0 9.14E-03 1.44E-03 1.35E-03

Cs-137 5.71 E-02 7.60E-02 2.65E-02 O.OOE+00 2.59E-02 1.OOE-02 1.08E-03

Cs-138 7.58E-12 1.46E-11 7.28E-12 O.OOE+O0 1.07E-11 1.25E-12 6.60E-15

Ba-139 1.77E-07 1.24E-10 5.15E-09 O.OOE+00 1.17E-10 8.57E-11 1.58E-06

Ba-140 1.41E-02 1.73E-06 9.08E-04 O.OOE+00 5.86E-06 1.16E-05 2.17E-02

Ba-141 4.95E-17 3.70E-20 1.65E-18 O.OOE+00 3.43E-20 2.53E-20 1.06E-22

Ba-1 42 O.OOE+00 O.OOE+OO O.OOE+O0 O.OOE+O0 O.OOE+O0 O.OOE+00 O.OOE+O0

La-140 1.44E-06 7.09E-07 1.89E-07 O.OOE+00 O.OOE+O0 O.OOE+O0 4.07E-02

La-142 4.93E-10 2.19E-10 5.46E-11 O.OOE+0O O.OOE+O0 O.OOE+OO 6.67E-06

Ce-141 6.71 E-06 4.48E-06 5.15E-07 O.OOE+00 2.11E-06 O.OOE+00 1.28E-02

Ce-143 9.31 E-07 6.78E-04 7.57E-08 O.OOE+00 3.04E-07 O.OOE+00 2,04E-02

Ce-144 3.55E-04 1.47E-04 1.91E-05 O.OOE+O0 8.76E-05 O.OOE+00 8.91E-02

Pr-143 6.51 E-06 2.60E-06 3.24E-07 O.OOE+O0 1.51 E-06 O.OOE+00 2.14E-02

Pr-144 6.66E-21 2.72E-21 3.37E-22 0.OOE+OO 1.56E-21 O.OOE+00 7.34E-24

Nd-147 4.64E-06 5.04E-06 3.02E-07 O.OOE+OO 2.96E-06 O.OOE+O0 1.82E-02

W-187 5.25E-05 4.28E-05 1.50E-05 O.OOE+OO O.OOE+OO 0.00E+00 1.1 6E-02

Np-239 7.75E-07 7.31E-08 4.06E-08 O.OOE+0O 2.29E-07 O.OOE+00 1.18E-02

Approval MWS
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REMP DOSE FACTORS FOR TEEN AGE GROUP: INHALATION - QUARTERLY SAMPLING (Page 1 of 2)

mrem-m31pCi-yr

NUCLIDE BONE R-06LIVER- :, XG T.B THYROID E L G ....

H-3 O.OOE+OO 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 O.OOE+OO O.OOE+ OE O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

P-32 1.73E+01 1.OOE+00 6.55E-01 O.OOE+OO O.OOE+OO O.OOE+OO 8.49E-01

Cr-51 O.OOE+OO O.OOE+OO 4.23E-04 2.35E-04 9.62E-05 6.56E-02 9.39E-03

Mn-54 O.OOE+OO 5.66E-02 9.29E-03 O.OOE+OO 1.41 E-02 2.20E+00 7.39E-02

Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Fe-55 3.45E-02 2.46E-02 5.72E-03 O.OOE+OO O.OOE+OO 1.28E-01 6.60E-03

Fe-59 3.23E-02 7.51 E-02 2.91 E-02 O.OOE+OO O.OOE+OO 3.1 OE+OO 3.62E-01

Co-58 O.OOE+OO 3.24E-03 4.34E-03 O.OOE+OO O.OOE+OO 2.1 OE+OO 1.49E-01

Co-60 O.OOE+OO 1.54E-02 2.02E-02 O.OOE+OO O.OOE+OO 8.86E+00 2.63E-01

Ni-63 5.81 E-01 4.35E-02 1.98E-02 O.OOE+OO O.OOE+OO 3.07E-01 1.42E-02

Ni-65 O.OOE+OO O.OOE+OO O.OOE+ O O O.OOE+00 O.OOE+0O O.OOE+OO O.OOE+OO

Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Zn-65 4.39E-02 1.52E-01 7.1 OE-02 O.00E+OO 9.83E-02 1.41 E+OO 5.31 E-02

Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O

Br-83 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-84 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.COE-00 O.OOE+OO O.OOE+OO

Br-85 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-86 O.OOE+OO 1.04E+00 4.57E-O1 O.OOE+OO O.OOE+OO O.OOE+OO 9.63E-02

Rb-88 O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-89 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO

Sr-89 8.12E-01 O.OOE+OO 2.33E-02 O.OOE+OO O.OOE+OO 4.52E+00 6.94E-01

Sr-90 1.08E+02 O.OOE+OO 6.70E+OO O.OOE+OO O.OOE+OO 1.65E+01 7.67E-01

Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.ODE+00 O.OOE+OO O.OOE+OO

Sr-92 O.OOE+OO O.OOE+OO O.OOE+0 O..OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-91 m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-91 1.13E+OO O.OOE+OO 3.04E-02 O.OOE+OO O.OOE+OO 5.04E+00 7.02E-01

Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-93 O.OOE+OO 0.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Zr-95 2.39E-01 7.51 E-02 5.17E-02 O.OOE+OO 1.10E-01 4.41 E+OO 2.44E-01

Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+W0 O.OOE+OO

Nb-95 4.57E-02 2.54E-02 1.40E-02 O.OOE+OO 2.46E-02 1.85E+00 2.39E-01

Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Tc-99m O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Approval MWS

Date see page 1_ _
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Attachment E
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REMP DOSE FACTORS FOR TEEN AGE GROUP: INHALATION - QUARTERLY SAMPLING (Page 2 of 2)
mrem-m /pCi-yr

CIE B0.NE LIVR j.BOY JHYROID.i KIDNEY LUG G-LL

Tc-101 O.OOE+0O O.OOE+00 O.OOE+OO 0.00E+00 O.OOE+00 O.OOE+OO O.OOE+00

Ru-103 4.70E-03 0.00E+00 2.OOE-03 O.OOE+O0 1.66E-02 1.75E+00 2.43E-01

Ru-1 05 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+OO

Ru-106 1.07E-01 O.OOE+00 1.35E-02 O.OOE+00 2.07E-01 1.75E+01 1.05E+00

Ag-11 Om 1.57E-02 1.49E-02 9.07E-03 O.OOE+00 2.84E-02 7.66E+00 3.1 OE-01

Te-125m 8.42E-03 3.86E-03 1.15E-03 2.42E-03 O.OOE+00 9.25E-01 1.29E-01

Te-127m 2.41 E-02 1.09E-02 2.92E-03 5.86E-03 8.74E-02 2.21 E+00 2.13E-01

Te-127 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+0O 0.OOE+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 4.51 E-08 1.33E-07 6.81 E-07 8.45E-03 4.14E-03

Te-131m O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 0.O0E+0O 0.OOE+00

Te-131 O.OOE+00 O.OOE+00 O.OOE+0 0.00E+00 O.OOE+00 O.OOE+00 0.OOE+OO

Te-132 O.OOE+00 0.OOE+00 O.OOE+0 0.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00

1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO00 O.OOE+00 O.OOE+O O.OOE+00

1-131 1.81 E+00 2.51 E+00 1.35E+00 7.48E+02 4.29E+00 O.OOE+00 3.31 E-01

1-132 O.OOE+00 O.OOE+00 O.OOE+O0 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

1-133 O.OOE+00 0.00E+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1-134 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+0O

1-135 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Cs-134 5.24E-01 1.18E+00 5.72E-01 O.OOE+00 3.91 E-01 1.53E-01 1.02E-02

Cs-136 5.70E-01 2.14E+00 1.51E+00 O.OOE+00 1.22E+00 1.96E-01 1.20E-01

Cs-137 6.72E-01 8.50E-01 3.12E-01 O.OOE+00 3.05E-01 1.21 E-01 8.50E-03

Cs-1 38 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+OO

Ba-139 O.OOE+00 O.OOE+0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00

Ba-140 6.49E-01 7.95E-04 4.17E-02 O.OOE+00 2.70E-04 2.41 E+01 2.71 E+00

Ba-141 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 0.OOE+0O 0.00E+00

Ba-142 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00

La-1 40 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

La-142 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00

Ce-1 41 7.51 E-02 5.02E-02 5.74E-03 0.OOE+00 2.35E-02 1.62E+OO 3.34E-01

Ce-1 43 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+OO O.OOE+00

Ce-1 44 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 O.OOE+00 3.18E-02 4.98E+00 2.20E+00

Pr-144 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 0.00E+OO 0.00E+00

Nd-147 1.40E-01 1.53E-01 9.14E-03 O.OOE+00 8.95E-02 6.63E+00 3.25E+00

W-187 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+0O 0.OOE+00

Np-239 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00

Approval MWS
Date see page 1
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REMP DOSE FACTORS FOR TEEN AGE GROUP: INHALATION - WEEKLY SAMPLING (Page 1 of 2)

mrem-m3/pCi-yr

NU IDEQ GBNE LIVERL B THYROID KIDNE LUGG-L

H-3 O.OOE+OO 1.27E-03 1.27E-03 1.27E-03 1.27E-03 1.27E-03 1.27E-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 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

P-32 2.24E+00 1.30E-01 8.48E-02 O.OOE+OO O.OOE+OO O.OOE+OO 1.lOE-O1

Cr-51 O.OOE+OO O.OOE+OO 1.48E-04 8.18E-05 3.35E-05 2.29E-02 3.27E-03

Mn-54 O.OOE+OO 5.15E-02 8.47E-03 O.OOE+OO 1.28E-02 2.OOE+00 6.73E-02

Mn-56 O.OOE+OO O.OOE+00 0.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Fe-55 3.35E-02 2.39E-02 5.56E-03 O.OOE+OO O.OOE+OO 1.24E-01 6.41 E-03

Fe-59 1.68E-02 3.90E-02 1.51 E-02 O.OOE+OO O.OOE+OO 1.61 E+OO 1.88E-01

Co-58 O.OOE+OO 2.14E-03 2.87E-03 O.OOE+OO O.OOE+OO 1.39E+00 9.85E-02

Co-60 O.OOE+00 1.51 E-02 1.99E-02 O.OOE+OO O.OOE+OO 8.73E+00 2.60E-01

Ni-63 5.80E-01 4.34E-02 1.98E-02 O.OOE+OO O.OOE+OO 3.07E-01 1.42E-02

Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO

Cu-64 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Zn-65 3.89E-02 1.35E-01 6.30E-02 O.OOE+OO 8.73E-02 1.25E+00 4.71 E-02

Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

Br-84 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-86 O.OOE+OO 2.17E-01 9.57E-02 O.OOE+OO O.OOE+OO O.OOE+OO 2.01 E-02

Rb-88 O.OOE-0O OOOE+00 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-89 4.56E-01 O.OOE+OO 1.31 E-02 O.OOE+OO O.OOE+OO 2.53E+00 3.89E-01

Sr-90 1.08E+02 O.OOE+OO 6.68E+OO O.OOE+OO O.OOE+OO 1.65E+01 7.65E-01

Sr-91 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+oo O.OOE+OO

Sr-92 O.OOE+OO O.OOE+OO O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-90 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Y-91 m O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

Y-91 6.89E-01 O.OOE+OO 1.84E-02 O.OOE+OO O.OOE+OO 3.06E+00 4.26E-01

Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Zr-95 1.51 E-O 1 4.76E-02 3.27E-02 O.OOE+OO 7.OOE-02 2.79E+OO 1.55E-01

Zr-97 O.0OE+0O O.OOE+OO O.OOE+OO O.OOE+00OO O.OOE+OO O.OOE+OO O.OOE+OO

Nb-95 1.99E-02 1.11 E-02 6.07E-03 O.OOE+OO 1.07E-02 8.05E-01 1.04E-O1

Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Tc-99m O.OOE+OO O.OE- O.E+ O.OOE+OO O.OOE+OO O.OOE+0 O.OOE+OO

Approval MWS
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REMP DOSE FACTORS FOR TEEN AGE GROUP:INHALATION -WEEKLY SAMPLING (Page 2 of 2)
mrem-m /pCi-yr

Tc-101 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+OO

Ru-103 2.24E-03 0.OOE+00 9.53E-04 O.OOE+00 7.90E-03 8.33E-01 1.16E-01

Ru-1 05 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+OO

Ru-106 9.91 E-02 O.OOE+00 1.25E-02 O.OOE+00 1.92E-01 1.62E+01 9.66E-01

Ag-11 Om 1.40E-02 1.32E-02 8.07E-03 0.OOE+00 2.53E-02 6.82E+00 2.75E-01

Te-125m 5.09E-03 2.34E-03 6.96E-04 1.46E-03 O.OOE+OO 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 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+0O O.OOE+O0 0.OOE+0 0 O.OOE+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 O.OOE+0 O 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+O0

Te-131 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+0O O.OOE+OO O.OOE+O0

Te-132 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+0O 0.OOE+OO O.OOE+O0 O.OOE+00

1-130 O.OOE+0O 0.OOE+00 0.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+OO

1-131 3.54E-02 4.91 E-02 2.64E-02 1.46E+01 8.40E-02 O.OOE+00 6.49E-03

1-132 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+0O

1-133 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+00

1-134 O.OOE+00 O.OOE+00 0.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO

1-135 O.OOE+0O O.OOE+0O O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+OO

Cs-134 5.04E-01 1.13E+00 5.51 E-01 O.OOE+00 3.76E-01 1.47E-01 9.79E-03

Cs-136 6.19E-02 2.33E-01 1.64E-01 O.OOE+00 1.33E-01 2.14E-02 1.31 E-02

Cs-137 6.71 E-01 8.48E-01 3.11 E-01 0.OOE+00 3.04E-01 1.21 E-01 8.48E-03

Cs-1 38 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+OO

Ba-1 39 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00

Ba-140 6.61 E-02 8.1 OE-05 4.26E-03 O.OOE+00 2.76E-05 2.46E+00 2.77E-01

Ba-141 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ba-142 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+0O O.OOE+00

La-140 O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

La-142 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0

Ce-141 3.06E-02 2.04E-02 2.34E-03 O.OOE+00 9.57E-03 6.61 E-01 1.36E-01

Ce-143 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+O0

Ce-144 4.93E+00 2.04E+00 2.65E-01 O.OOE+00 1.22E+00 1.35E+01 8.71E-01

Pr-143 1.60E-02 6.35E-03 7.92E-04 O.OOE+00 3.69E-03 5.78E-01 2.55E-01

Pr-144 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 0.OOE+00 O.OOE+OO

Nd-147 9.81 E-03 1.07E-02 6.40E-04 O.OOE+O0 6.27E-03 4.64E-01 2.28E-01

W-187 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00 0.OOE+00

Np-239 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00
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N TUCLIODE ... . HRO.. ON!Et LIVER THYROID KIDNEY UG

H-3 O.OOE+OO 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 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

P-32 2.47E-01 1.16E-02 9.52E-03 O.OOE+OO O.OOE+OO O.OOE+OO 6.83E-03

Cr-51 O.OOE+OO O.OOE+OO 2.79E-06 1.55E-06 4.24E-07 2.83E-06 1.48E-04

Mn-54 O.OOE+OO 3.52E-03 9.36E-04 O.OOE+OO 9.86E-04 O.OOE+OO 2.95E-03

Mn-56 O.OOE+OO O.OOE0 .OOE+OOOO O.OOE+00 O.OOE+OO O.OOE+OO O.00E+OO

Fe-55 3.79E-03 2.01 E-03 6.23E-04 O.OOE+OO O.OOE+OO 1.14E-03 3.72E-04

Fe-59 5.28E-03 8.54E-03 4.25E-03 O.OOE+OO O.OOE+OO 2.48E-03 8.89E-03

Co-58 O.OOE+OO 5.82E-04 1.78E-03 O.OOE+OO O.OOE+00 O.OOE+OO 3.40E-03

Co-60 O.OOE+OO 1.74E-03 5.14E-03 O.OOE+OO O.OOE+OO O.OOE+OO 9.66E-03

Ni-63 1.78E-01 9.50E-03 6.04E-03 O.OOE+OO O.OOE+OO O.OOE+OO 6.40E-04

Ni-65 O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Cu-64 O.OOE+OO O.OQE+0O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Zn-65 4.50E-03 1.20E-02 7.45E-03 O.OOE+OO 7.55E-03 O.OOE+OO 2.1 OE-03

Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO

Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO

Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-86 O.OOE+OO 2.05E-02 1.26E-02 O.OOE+OO O.OOE+OO O.OOE+OO 1.32E-03

Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-89 O.OOE+OO O.OOE+OO O.ODE+00 O.OOE+OO O.OQE+00 O.OOE+00 O.OOE+OO

Sr-89 4.24E-01 O.OOE+OO 1.21 E-02 O.OOE+OO O.OOE+OO O.OOE+OO 1.64E-02

Sr-90 5.61 E+OO O.OOE+OO 1.42E+OO O.OOE+ O. 00OE+OO O.OOE+OO 7.56E-02

Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Y-91 m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE +OE O. O.OOE+OO O.OOE+OO

Y-91 1.94E-04 O.OOE+OO 5.19E-06 O.OOE+OO O.OOE+OO O.OOE+OO 2.58E-02

Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-93 O.OOE+OO O.OOE+OO O.ODE+00 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

Zr-95 3.75E-05 8.23E-06 7.33E-06 O.OOE+OO 1.18E-05 O.OOE+OO 8.59E-03

Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO o.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Nb-95 7.14E-06 2.78E-06 1.99E-06 O.OOE+O 2.61E-06 O.OOE+OO 5.14E-03

Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00
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REMP DOSE FACTORS FOR CHILD AGE GROUP:
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NUCLID E.g BOfE0 . tIVRl iT O .THROID KIDNE LUGG-L

Tc-101 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Ru-103 2.33E-04 O.OOE+0O 8.95E-05 O.OOE+00 5.86E-04 O.OOE+00 6.02E-03

Ru-1 05 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00

Ru-1 06 3.85E-03 O.OOE+00 4.80E-04 O.OOE+00 5.19E-03 O.OOE+00 5.98E-02

Ag-11Om 1.77E-04 1.19E-04 9.55E-05 0.OOE+00 2.23E-04 O.OOE+O0 1.42E-02

Te-125m 3.67E-03 9.96E-04 4.90E-04 1.03E-03 0.OOE+00 O.OOE+00 3.54E-03

Te-127m 9.42E-03 2.53E-03 1.12E-03 2.25E-03 2.68E-02 O.OOE+00 7.62E-03

Te-127 O.OOE+00 0.OOE+00 0.OOE+OO 0.OOE+00 0.OOE+00 O.OOE+O0 O.OOE+00

Te-129m 1.54E-02 4.31E-03 2.39E-03 4.97E-03 4.53E-02 O.OOE+O0 1.88E-02

Te-129 4.24E-05 1.18E-05 1.01E-05 3.03E-05 1.24E-04 O.OOE+00 2.64E-03

Te-131m O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Te-131 O.OOE+O0 0.OOE+00 O.OOE+0O 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Te-132 O.OOE+00 0.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1-130 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00

1-131 4.78E-03 4.80E-03 2.73E-03 1.59E+00 7.89E-03 O.OOE+00 4.28E-04

1-132 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+OO

1-133 0.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

1-134 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1-135 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Cs-134 7.71 E-02 1.26E-01 2.67E-02 O.OOE+00 3.92E-02 1.41 E-02 6.82E-04

Cs-136 6.98E-03 1.92E-02 1.24E-02 O.OOE+00 1.02E-02 1.52E-03 6.74E-04

Cs-137 1.08E-01 1.03E-01 1.52E-02 0.OOE+00 3.37E-02 1.21E-02 6.47E-04

Cs-138 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

Ba-139 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

Ba-140 2.46E-02 2.16E-05 1.44E-03 0.OOE+00 7.02E-06 1.29E-05 1.25E-02

Ba-141 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

Ba-142 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+0O O.OOE+00

La-140 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00

La-142 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

Ce-141 1.26E-05 6.26E-06 9.30E-07 O.OOE+00 2.74E-06 O.OOE+00 7.81E-03

Ce-143 O.OOE+00 O.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00

Ce-144 6.83E-04 2.14E-04 3.65E-05 O.OOE+00 1.19E-04 O.OOE+00 5.58E-02

Pr-143 1.17E-05 3.52E-06 5.81E-07 O.OOE+00 1.90E-06 O.OOE+00 1.26E-02

Pr-144 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

Nd-147 8.11E-06 6.57E-06 5.09E-07 O.OOE+00 3.61E-06 O.OOE+00 1.04E-02

W-187 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Np-239 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO
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mrem -kglpCi-yr

;JRN:UCLIDEi i i0 HBONE LIVER T YROID KI DNE LUNG

H-3 O.OOE+00 5.28E-06 5.28E-06 5.28E-06 5.28E-06 5.28E-06 5.28E-06

C-14 3.15E-04 6.29E-05 6.29E-05 6.29E-05 6.29E-05 6.29E-05 6.29E-05

Na-24 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 O.OOE+00 O.OOE+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 O.OE+00 2.26E-07 1.25E-07 3.42E-08 2.29E-07 1.20E-05

Mn-54 O.OOE+00 2.78E-04 7.39E-05 O.OOE+00 7.78E-05 O.OOE+00 2.33E-04

Mn-56 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Fe-55 2.99E-04 1.58E-04 4.91 E-05 O.OOE+00 0.OOE+00 8.96E-05 2.94E-05

Fe-59 4.22E-04 6.84E-04 3.40E-04 O.OOE+00 O.OOE+00 1.98E-04 7.12E-04

Co-58 O.OOE+00 4.63E-05 1.42E-04 O.OOE+00 0.00E+00 O.OOE+00 2.70E-04

Co-60 0.00E+00 1.37E-04 4.05E-04 O.OOE+00 0.00E+00 O.OOE+00 7.62E-04

Ni-63 1.40E-02 7.49E-04 4.76E-04 0.00E+00 O.OOE+00 O.OOE+00 5.04E-05

Ni-65 0.00E+00 O.OOE+00 0.OOE+00 O.OE+00 O.OOE+00 O.OOE+O0 0.00E+00

Cu-64 O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00

Zn-65 3.55E-04 9.46E-04 5.89E-04 0.00E+00 5.96E-04 o.ooE+00 1.66E-04

Zn-69 0.00E+00 0.00E+00 O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 0.00E+00

Br-83 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Br-84 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 O.OOE+00 0.00E+00

Br-85 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 o.OE+00

Rb-86 O.OOE+00 1.68E-03 1.03E-03 O.OOE+00 O.OOE+00 O.OOE+00 1.08E-04

Rb-88 0.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00

Rb-89 0.00E+00 O.0OE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 0.00E+00

Sr-89 3.39E-02 O.OOE+00 9.67E-04 O.OOE+00 O.OOE+00 O.OOE+00 1.31 E-03

Sr-90 4.42E-01 O.OOE+00 1.12E-01 O.OOE+00 0.00E+00 O.OOE+00 5.95E-03

Sr-91 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 0.00E+00

Sr-92 O.ODE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 0.00E+00

Y-90 0.00E+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.0OE+00 0.00E+00

Y-91 m O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00

Y-91 1.55E-05 O.OOE+00 4.14E-07 O.OOE+00 O.OOE+00 O.OOE+00 2.06E-03

Y-92 0.00E+00 0.00E+00 0.00E+00 0.00E+00 O.0OE+00 O.OOE+00 O.OOE+00

Y-93 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 0.00E+00 O.OOE+00

Zr-95 2.98E-06 6.56E-07 5.84E-07 O.OOE+00 9.39E-07 O.OOE+00 6.84E-04

Zr-97 0.00E+00 O.OOE+00 0.0E++00 O.00E+00 O.OOE+00 0.00E+0D 0.00E+00

Nb-95 5.74E-07 2.23E-07 1.60E-07 0.00E+00 2.1OE-07 O.OOE+O0 4.13E-04

Mo-99 O.OE+00 0.00E+00 0.00E+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00

Tc-99m O.OOE+00 O.OE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE i 00 O.OOE+00
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mrem-kglpCi-yr

NUCLI ... DNEi LIVE ° T YROIP DN LUN 0 -LU

Tc-101 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+O0

Ru-1 03 1.87E-05 O.OOE+00 7.18E-06 O.OOE+00 4.70E-05 O.OOE+00 4.83E-04

Ru-105 O. OOE+OO O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00

Ru-106 3.04E-04 O.OOE+00 3.79E-05 O.OOE+0O 4.1OE-04 O.OOE+00 4.72E-03

Ag-11Om 1.40E-05 9.44E-06 7.55E-06 O.OOE+00 1.76E-05 O.OOE+O0 1.12E-03

Te-125m 2.93E-04 7.94E-05 3.91 E-05 8.22E-05 0.OOE+0O O.OOE+OO 2.83E-04

Te-127m 7.47E-04 2.01 E-04 8.86E-05 1.79E-04 2.13E-03 O.OOE+OO 6.05E-04

Te-127 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+00 0.00E+00 O.OOE+OO O.OOE+00

Te-129m 1.24E-03 3.46E-04 1.93E-04 4.00E-04 3.64E-03 O.OOE+00 1.51 E-03

Te-129 3.41E-06 9.53E-07 8.10E-07 2.43E-06 9.98E-06 0,OOE+00 2.12E-04

Te-131m O.00E+O0 O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+O0 O.OOE+00 O.OOE+00

Te-131 O.00E+0O O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+O0 O.OOE+00 O.OOE+00

Te-132 0.OOE+00 O.OOE+OO O.OOE+00 O.OOE+O0 O.OOE+0O O.OOE+00 O.OOE+OO

1-130 O.OOE+00 O.OOE+OO O.00E+OO 0.00E+O0 O.OOE+0O 0.OOE+OO O.OOE+O0

1-131 4.1OE-04 4.13E-04 2.34E-04 1.36E-01 6.77E-04 O.OOE+O0 3.67E-05

1-132 O.OOE+OO O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+O0

1-133 O.OOE+O0 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+O0 O.OOE+00

1-134 O.OOE+OO O.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O

1-135 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+00 O.00E+00 O.OOE+O0 O.OOE+OO

Cs-134 6.08E-03 9.97E-03 2.1OE-03 O.OOE+00 3.09E-03 1.11E-03 5.38E-05

Cs-136 5.80E-04 1.59E-03 1.03E-03 O.OOE+00 8.49E-04 1.27E-04 5.60E-05

Cs-137 8.50E-03 8.14E-03 1.20E-03 O.OOE+00 2.65E-03 9.54E-04 5.1OE-05

Cs-138 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+OO 0.OOE+O0 O.OOE+O0 O.OOE+00

Ba-1 39 O.OO00E+O O.OOE+OO O.OOE+OO O.0OE+OO O.OOE+O0 0.00E+O0 O.OOE+O0

Ba-140 2.05E-03 1.79E-06 1.19E-04 O.OOE+OO 5.84E-07 1.07E-06 1.04E-03

Ba-141 O.OOE+O0 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O

Ba-142 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+0O

La-140 O.00E+OO O.OOE+O0 0.00E+00 O.OOE+OO 0.OOE+00 O.OOE+00 O.OOE+0O

La-142 O.OOE+OO O.OOE+0O O.OOE+00 O.OOE+OO 0.00E+00 O.OOE+00 O.OOE+00

Ce-141 1.01E-06 5.04E-07 7.48E-08 O.OOE+O0 2.21E-07 O.OOE+OO 6.29E-04

Ce-1 43 O.OOE+0O O.OOE+O0 O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+OO

Ce-144 5.39E-05 1.69E-05 2.88E-06 0.OOE+O0 9.36E-06 O.OOE+00 4.41E-03

Pr-143 9.71 E-07 2.92E-07 4.82E-08 O.OOE+O0 1.58E-07 O.OOE+00 1.05E-03

Pr-144 O.OOE+00 O.OOE+00 0.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+00 O.OOE+O0

Nd-147 6.81E-07 5.52E-07 4.27E-08 O.OOE+OO 3.03E-07 O.OOE+OO 8.74E-04

W-187 O.OOE+00 O.OOE+00 0.00E+OO O.OOE+O0 O.OOE+O0 O.OOE+0 O.OOE+0O

Np-239 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0 0.OOE+00

Approval MWS
Date see page 1I _ _ _ .I
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Attachment F
ODCM-QA-008

Revision 1
Page 52 of 74

REMP DOSE FACTORS FOR CHILD AGE GROUP: FRUIT (Page 1 of 2)
mrem-kglpCi-yr

N00-X- UCLlDEtl til0~iBOiNE ;0000;tlt0LIVER LBODY 00 t000 4;il0THYROI KINE LUND;00 GI-10

H-3 O.OOE+00 1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.DSE-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 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00

P-32 2.34E-02 1.09E-03 9.OOE-04 O.OOE+00 O.OOE+00 O.OOE+00 6.46E-04

Cr-51 O.OOE+00 O.OOE+00 1.03E-06 5.72E-07 1.56E-07 1.05E-06 5.47E-05

Mn-54 O.OOE+00 4.87E-03 1.30E-03 O.OOE+00 1.37E-03 O.OOE+00 4.09E-03

Mn-56 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

Fe-55 5.73E-03 3.04E-03 9.42E-04 O.OOE+00 O.OOE+00 1.72E-03 5.63E-04

Fe-59 3.38E-03 5.47E-03 2.72E-03 O.OOE+00 O.OOE+00 1.59E-03 5.69E-03

Co-58 O.OOE+00 5.20E-04 1.59E-03 0.OOE+00 0.OOE+0O O.OOE+0O 3.03E-03

Co-60 O.OOE+00 2.69E-03 7.94E-03 O.OOE+0O O.OOE+0O O.OOE+00 1.49E-02

Ni-63 2.79E-01 1.50E-02 9.51 E-03 O.OOE+OO O.OOE+OO O.OOE+OO 1.01 E-03

Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+OO 0.00E+O0 O.OOE+0O

Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O

Zn-65 6.01 E-03 1.60E-02 9.96E-03 O.OOE+00 1.01 E-02 O.OOE+0O 2.81 E-03

Zn-69 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Br-83 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00

Br-84 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

Br-85 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

Rb-86 O.OOE+00 3.75E-03 2.31 E-03 O.OOE+00 0.OOE+00 O.OOE+00 2.41 E-04

Rb-88 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

Rb-89 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+0O

Sr-89 3.01 E-01 O.OOE+00 8.61 E-03 O.OOE+00 O.OOE+0O O.OOE+00 1.17E-02

Sr-90 8.80E+00 O.OOE+00 2.23E+00 O.OOE+00 O.OOE+00 O.OOE+0O 1.19E-01

Sr-91 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Sr-92 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Y-90 O.OOE+00 O.OOE+00 O.OOE+00 O.00E+00 O.OOE+00 O.OOE+0 O. OOE+00

Y-91 m 0.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00

Y-91 1.54E-04 O.OOE+00 4.11 E-06 O.OOE+00 0.OOE+00 O.OOE+00 2.05E-02

Y-92 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Y-93 0.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.0OE0O

Zr-95 3.15E-05 6.92E-06 6.16E-06 0.OOE+00 9.91E-06 O.OOE+00 7.22E-03

Zr-97 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Nb-95 3.57E-06 1.39E-06 9.94E-07 0.OOE+00 1.31 E-06 O.OOE+00 2.57E-03

Mo-99 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+O0 a.OOE+00

Tc-99m O.OOE+OO 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Approval MWS

Date see page 1
Page 5 of 16



Attachment F
ODCM-QA-008

Revision I
Page 53 of 74

REMP DOSE FACTORS FOR CHILD AGE GROUP: FRUIT (Page 2 of 2)
mrem-kg/pCi-yr

NULD I BOELIvER LBDY TYRID KDNEY LUN . ..L...

Tc-1 01 C0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Ru-103 1.32E-04 0.OOE+00 5.08E-05 0.0DE+00 3.33E-04 0.OOE+00 3.42E-03

Ru-105 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

'Ru-i106 5.43E-03 0.OOE+00 6.78E-04 0.ODE+00 7.34E-03 0.QOE+00 8.45E-02

Ag-11rn 2.37E-04 1.60E-04 1.28E-04 0.OOE+00 2.98E-04 0.OOE+00 1.91 E-02

Te-125m 2,8 9E-03 7.84E-04 3.86E-04 8.12E-04 0.OOE+00 0.OOE+00 2.79E-03

Te-127rn 1.03E-02 2.76E-03 1.22E-03 2.45E-03 2.93E-02 0.OOE+00 8.31 E-03

Te-1 27 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.QOE+00 O.OOE+00 0.OOE+00

Te-129m 7.34E-03 2.05E-03 1.14E-03 2.37E-03 2.16E-02 0.OOE+00 8.96E-03

Te-1 29 2.02E-05 5.64E-06 4.80E-06 1.44E-05 5.91 E-05 0.OOE+00 1.26E-03

Te-1 31 m 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Te-131 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.-0OE+00 O.OOE+00

Te-132 D.ODE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00

1-130 0.OOE+00 0.OOE+00 O.00E+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00

1-131 5.07E-05 5.1 OE-05 2.90E-05 1.69E-02 8.37E-05 0.OOE+00 4.54E-06

1-132 0.OOE+OO 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 Q.OOE+00

1-133 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00

1-134 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE-i00 0.OOE+00 0.OOE-i00

1-135 0.OOE+00 0.OOE+00 0.OOE+00 0.ODE+00 0.OOE+0O O.OOE+00 0.OOE+00

Cs-1 34 1.15E-01 1.89E-01 3.99E-02 0.OOE+00 5.86E-02 2. 1OE-02 1.02E-03

Cs-1 36 5.18E-04 1.42E-03 9.22E-04 0.OOE+00 7.59E-04 1.13E-04 5.01 E-05

Cs-1 37 1.69E-D1 1.62E-01 2,39E-02 0.OOE+00 5.28E-02 1.90E-02 1.02E-03

Cs-138 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00

Ba-139 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Ba-140 1.67E-03 1.47E-06 9.76E-05 0.OOE+00 4.77E-07 8.73E-07 8.47E-04

Ba-141 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

Ba-142 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

La-140 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.ODE+O0

La-i 42 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.ODE+00

Ce-141 5.74E-06 2.86E-06 4.25E-07 0.OOE+00 1.26E-06 0.OOE+00 3.57E-03

Ce-143 0.OOE+OO 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Ce-144 9.34E-04 2.93E-04 4.99E-05 0.OOE+00 1.62E-04 0.OOE+00 7.64E-02

Pr-1 43 9.51 E-07 2.86E-07 4.72E-08 0.OOE+00 1.55E-07 0.OOE+00 1.03E-03

Pr-i 44 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.ODE+00 0.OOE+00

Nd-147 3.29E-07 2.66E-07 2.06E-08 0.OOE+00 1.46E-07 0.OOE+00 4,22E-04

VV-1 87 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.DOE+00 0.OOE+00

Np-239 0.O +0 00 .OOE+00 .O.OOE+00 OO+0+00 0. 00 .OE+00 0.OOE+00 O.OE0

Approval MWS

Date see page 1
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Attachment F
ODCM-QA-008

Revision 1
Page 54 of 74

REMP DOSE FACTORS FOR CHILD AGE GROUP:
mrem-kglpCi-yr

MEAT (Page 1 of 2)

NY LIDN EBONE LIVER. T.B.. .THYOID .iD.NE LUND GI-L

H-3 O.OOE+OO 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 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

P-32 1.28E-02 6.OOE-04 4.94E-04 O.OOE+OO O.OOE+OO O.OOE+OO 3.54E-04

Cr-51 O.OOE+OO O.OOE+OO 2.21 E-07 1.23E-07 3.36E-08 2.24E-07 1.17E-05

Mn-54 O.OOE+OO 4.20E-04 1.12E-04 O.OOE+OO 1.18E-04 O.OOE+OQ 3.52E-04

Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Fe-55 4.65E-04 2.47E-04 7.64E-05 O.OOE+OO O.OOE+OO 1.39E-04 4.57E-05

Fe-59 4.96E-04 8.02E-04 4.00E-04 O.OOE+OO O.OOE+OO 2.33E-04 8.35E-04

Co-58 O.OOE+OO 6.07E-05 1.86E-04 O.OOE+OO O.OOE+OO O.OOE+OO 3.54E-04

Co-60 O.OOE+OO 2.15E-04 6.35E-04 O.OOE+OO O.OOE+OO O.OOE+OO 1.19E-03

Ni-63 2.20E-02 1.18E-03 7.50E-04 O.OOE+OO O.OOE+OO O.OOE+OO 7.95E-05

Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Zn-65 5.31 E-04 1.41 E-03 8.79E-04 O.OOE+OO 8.91 E-04 O.OOE+OO 2.48E-04

Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-84 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-86 O.OOE+OO 1.31 E-03 8.04E-04 O.OOE+OO O.OOE+OO O.OOE+OO 8.41 E-05

Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

Rb-89 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-89 4.11E-02 O.OOE+OO 1.17E-03 O.OOE+OO O.OOE+OO O.OOE+OO 1.59E-03

Sr-90 6.96E-01 O.OOE+OO 1.76E-01 O.OOE+OO O.OOE+OO Q.OOE+OO 9.38E-03

Sr-91 O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-90 O.OOE+OO O.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-91 m O.OOE+OO O.OOE+OO D.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Y-91 1.95E-05 O.OOE+OO 5.21 E-07 O.OOE+OO O.OOE+OO O.OOE+OO 2.59E-03

Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Zr-95 3.83E-06 8.42E-07 7.49E-07 O.OOE+OO 1.21 E-06 O.OOE+OO 8.78E-04

Zr-97 O.0E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

N b-95 6.21 E-07 2.42E-07 1.73E-07 O.OOE+OO 2.27E-07 O.OOE+OO 4.47E-04

Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO 0.00E+0 0.OOE+OO O.OOE+OO O.OOE+OO

Tc-99m O.OOE+OO 0.00E+00 O.OOE+000 0.00+00 0.OOE+00 0,00E+00 I O.OOE+

Approval MWS
Date see page 1Page 7 of 16



Attachment F
ODCM-QA-008

Revision 1
Page 55 of 74

REMP DOSE FACTORS FOR CHILD AGE GROUP: MEAT (Page 2 of 2)

mrem -kg/pCi-yr

Tc-101 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ru-103 2.11E-05 O.OOE+00 8.10E-06 O.OOE+00 5.30E-05 0.OOE+00 5.45E-04

Ru-1 05 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

Ru-106 4.62E-04 O.OOE+00 5.76E-05 O.OOE+00 6.24E-04 0.OOE+00 7.19E-03

Ag-11Om 2.09E-05 1.41E-05 1.13E-05 O.OOE+OO 2.63E-05 O.OOE+OO 1.68E-03

Te-125m 3.68E-04 9.98E-05 4.91E-05 1.03E-04 O.OOE+OO 0.OOE+OO 3.55E-04

Te-127m 1.04E-03 2.81E-04 1.24E-04 2.49E-04 2.97E-03 O.OOE+OO 8.45E-04

Te-127 O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+O0

Te-129m 1.32E-03 3.69E-04 2.05E-04 4.26E-04 3.88E-03 O.OOE+OO 1.61E-03

Te-129 3.64E-06 1.02E-06 8.63E-07 2.59E-06 1.06E-05 O.OOE+00 2.26E-04

Te-131m O.OOE+OO O.OOE+OO 0.OOE+0O O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+OO

Te-131 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+0O O.OOE+OO

Te-132 0.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+00 O.OOE+OO

1-130 O.OOE+OO O.OOE+O0 O.OOE+0O O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO

1-131 1.26E-04 1.26E-04 7.19E-05 4.18E-02 2.08E-04 O.OOE+00 1.13E-05

1-132 O.OOE+OO O.OOE+00 O.OOE+OD O.OOE+OO O.OOE+O0 O.OOE+0O O.OOE+O0

1-133 0.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+O0 O.OOE+OO

1-134 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+0O

Cs-134 9.42E-03 1.55E-02 3.26E-03 O.OOE+OO 4.79E-03 1.72E-03 8.33E-05

Cs-1 36 3.36E-04 9.24E-04 5.98E-04 O.OOE+0O 4.92E-04 7.34E-05 3.25E-05

Cs-137 1.34E-02 1.28E-02 1.89E-03 O.OOE+OO 4.18E-03 1.50E-03 8.03E-05

Cs-138 O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+OO

Ba-139 O.OOE+0O O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+00 O.OOE+OO

Ba-140 1.15E-03 1.01E-06 6.73E-05 O.OOE+OO 3.29E-07 6.02E-07 5.84E-04

Ba-141 O.OOE+OO O.OOE+OO 0.OOE+OO O.OOE+OO O.OOE+0O O.OOE+O0 O.OOE+OO

Ba-142 O.OOE+00 O.OOE+OO 0.OOE+O0 O.OOE+0O O.OOE+0O O.OOE+00 O.OOE+OO

La-140 O.OOE+00 O.OOE+OO 0.OOE+0O O.OOE+OO O.OOE+00 O.OOE+O0 O.OOE+OO

La-1 42 O.OOE+0O O.OOE+OO O.OOE+00 O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO

Ce-141 1.06E-06 5.30E-07 7.87E-08 O.OOE+0O 2.32E-07 O.OOE+OO 6.61E-04

Ce-143 O.OOE+O0 O.OOE+OO O.OOE+OO O.OOE+OO 0.OOE+OO O.OOE+OO O.OOE+OO

Ce-144 8.12E-05 2.55E-05 4.33E-06 O.OOE+OO 1.41E-05 O.OOE+OO 6.64E-03

Pr-143 5.80E-07 1.74E-07 2.88E-08 0.OOE+OO 9.43E-08 O.OOE+OO 6.25E-04

Pr-144 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+0O O.OOE+00

Nd-147 3.24E-07 2.62E-07 2.03E-08 O.OOE+OO 1.44E-07 O.OOE+00 4.15E-04

W-187 O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+0O

Np-239 O.OOE+0O O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O

Approval MWS
IDate see page 1
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Attachment F
ODCM-QA-008

Revision 1
Page 56 of 74

REMP DOSE FACTORS FOR CHILD AGE GROUP: FISH (Page 1 of 2)
mrem-kg/pCi-yr

H-3 O.OOE+OO 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 1.67E-05 1.67E-05 1.67E-05 1.67E-05 1.67E-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 O.OOE+OO O.OOE+OO O.OOE+OO 1.50E-04

Cr-51 O.OOE+OO O.OOE+OO 5.99E-08 3.32E-08 9.08E-09 6.07E-08 3.18E-06

Mn-54 O.OOE+OO 7.37E-05 1.96E-05 O.OOE+OO 2.07E-05 O.OOE+OO 6.18E-05

Mn-56 O.OOE+OO 3.64E-09 8.21 E-10 O.OOE+OO 4.40E-09 O.OOE+OO 5.27E-07

Fe-55 7.93E-05 4.21 E-05 1.30E-05 O.OOE+0O O.OOE+OO 2.38E-05 7.79E-06

Fe-59 1.12E-04 1.81E-04 9.04E-05 O.ODE+OO O.OOE+OO 5.26E-05 1.89E-04

Co-58 O.OOE+OO 1.23E-05 3.76E-05 O.OOE+0O O.OOE+O0 o.OOE+OO 7.17E-05

Co-60 O.OOE+OO 3.65E-05 1.08E-04 O.OOE+0O O.OOE+OO O.OOE+OO 2.02E-04

Ni-63 3.71 E-03 1.99E-04 1.26E-04 O.OOE+O0 O.OOE+OO O.OOE+OO 1.34E-05

Ni-65 2.08E-08 1.96E-09 1.14E-O9 O.OOE+OO O.OOE+OO O.OOE+OO 2.40E-07

Cu-64 O.OOE+OO 4.56E-07 .2.76E-07 O.OOE+OO 1.1 OE-06 O.OOE+OO 2.14E-05

Zn-65 9.43E-05 2.51 E-04 1.56E-04 O.OOE+O0 1.58E-04 O.OOE+00 4.41 E-05

Zn-69 5.01 E-15 7.23E-15 6.69E-16 O.OOE+OO 4.39E-15 O.OOE+O0 4.56E-13

Br-83 O.OOE+OO O.OOE+O0 1.12E-O9 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0

Br-84 O.OOE+OO O.OOE+00 3.40E-20 O.OOE+OO O.OOE+0D O.OOE+OO O.OOE+OO

Br-85 O.OOE+0O O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+0O O.OOE+OO

Rb-86 O.OOE+O0 4.45E-04 2.74E-04 O.OOE+OO O.OOE+0O O.OOE+OO 2.87E-05

Rb-88 O.OOE+OO O.OOE+OO O.OOE+O0 D.OOE+OO O.OOE+0O O.OOE+0O O.OOE+OO

Rb-89 O.OOE+OO O.OOE+00 O.OQE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-89 8.98E-03 O.OOE+OO 2.57E-04 O.OOE+OO O.OOE+0O O.OOE+OO 3.48E-04

Sr-90 1.17E-01 O.OOE+OO 2.97E-02 O.OOE+OO O.OOE+0O O.OOE+OO 1.58E-03

Sr-91 2.87E-05 O.OOE+OO 1.09E-06 O.OOE+00 O.OOE+OO O.OOE+OO 6.35E-05

Sr-92 1.34E-07 O.OOE+OO 5.39E-09 O.OOE+OO O.OOE+0O O.OOE+OO 2.55E-06

Y-90 2.19E-07 O.OOE+OO 5.86E-09 O.OOE+OO O.OOE+0O O.OOE+OO 6.23E-04

Y-91 m 5.22E-18 O.OOE+OO 1.90E-19 OOOE+OO O.OOE+00 O.OOE+OO 1.02E-14

Y-91 4.10E-06 O.OOE+OO 1.10E-07 O.OOE+OO O.OOE+OO O.OOE+OO 5.47E-04

Y-92 2.26E-10 O.OOE+OO 6.47E-12 O.OOE+00 O.OOE+OO O.OOE+OO 6.53E-06

Y-93 1.52E-08 O.OOE+OO 4.16E-10 O.OOE+OO O.OOE+00 O.OOE+OO 2.26E-04

Zr-95 7.92E-07 1.74E-07 1.55E-07 O.OOE+OO 2.49E-07 O.OOE+OO 1.82E-04

Zr-97 1.80E-08 2.60E-09 1.54E-O9 O.OOE+00 3.74E-O9 O.OOE+OO 3.94E-04

Nb-95 1.52E-07 5.93E-08 4.23E-08 O.OOE+OO 5.57E-08 O.OOE+OO 1.1 OE-04

Mo-99 O.OOE+OO 7.13E-05 1.76E-05 O.OOE+OO 1.52E-04 O.OOE+OO 5.90E-05

Tc-99m 4.02E-10 7.88E-10 1.31E-08 O.OOE+OO 1.14E-08 4.OOE-10 4.48E-07

Approval MWS
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Attachment F
ODCM-QA-008

Revision 1
Page 57 of 74

REMP DOSE FACTORS FOR CHILD AGE GROUP: FISH (Page 2 of 2)

mrem-kglpCi-yr

T R.. NU LIDEGI*. .
LBON .LIV R -L L[T:HY-ROID1 KDNEY .

Tc-101 0.OOE+OO O.OE+00+O O.OOE+00 0.00E+OO O.OOE+00 O.OOE+00 O.OOE+00

Ru-103 4.96E-06 O.OOE+00 1.91E-06 O.OOE+00 1.25E-05 O.OOE+00 1.28E-04

Ru-105 1.05E-08 O.OOE+00 3.81E-09 0.00E+00 9.23E-08 O.OOE+00 6.85E-06

Ru-106 8.06E-05 O.OOE+00 1.01E-05 O.OOE+00 1.09E-04 0.OOE+00 1.25E-03

Ag-11Om 3.71E-06 2.50E-06 2.OOE-06 O.OOE+00 4.67E-06 O.OOE+00 2.98E-04

Te-125m 7.77E-05 2.11E-05 1.04E-05 2.18E-05 O.OOE+00 O.OOE+00 7.50E-05

Te-127m 1.98E-04 5.33E-05 2.35E-05 4.74E-05 5.65E-04 O.OOE+00 1.60E-04

Te-127 5.48E-07 1.48E-07 1.18E-07 3.80E-07 1.56E-06 O.OOE+00 2.14E-05

Te-129m 3.29E-04 9.19E-05 5.11E-05 1.06E-04 9.67E-04 O.OOE+00 4.01E-04

Te-129 9.06E-07 2.53E-07 2.15E-07 6.46E-07 2.65E-06 O.OOE+00 5.64E-05

Te-131m 2.85E-05 9.87E-06 1.05E-05 2.03E-05 9.55E-05 O.OOE+00 4.OOE-04

Te-131 2.84E-24 O.OOE+00 O.OOE+00 2.17E-24 8.59E-24 O.OOE+00 1.49E-23

Te-132 5.63E-05 2.49E-05 3.01 E-05 3.63E-05 2.31 E-04 0.OOE+00 2.51 E-04

1-130 5.24E-06 1.06E-05 5.46E-06 1.17E-03 1.58E-05 O.OOE+00 4.96E-06

1-131 1.09E-04 1.1OE-04 6.22E-05 3.62E-02 1.80E-04 O.OOE+00 9.75E-06

1-132 3.99E-09 7.33E-09 3.37E-09 3.40E-07 1.12E-08 O.OOE+00 8.62E-09

1-133 1.84E-05 2.27E-05 8.59E-06 4.22E-03 3.78E-05 O.OOE+00 9.15E-06

1-134 1.72E-14 3.20E-14 1.47E-14 7.36E-13 4.89E-14 O.OOE+00 2.12E-14

1-135 9.75E-07 1.75E-06 8.30E-07 1.55E-04 2.69E-06 O.OOE+00 1.34E-06

Cs-134 1.61E-03 2.65E-03 5.58E-04 O.OOE+O0 8.20E-04 2.94E-04 1.43E-05

Cs-136 1.54E-04 4.23E-04 2.74E-04 0.OOE+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 O.OOE+0O 8.29E-15 5.58E-15 1.03E-09

Ba-140 5.43E-04 4.76E-07 3.17E-05 O.OOE+00 1.55E-07 2.84E-07 2.75E-04

Ba-141 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.00E+00 0.00E+00 O.OOE+00

Ba-142 0.OOE+00 O.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 0.OOE+00 0.00E+0O

La-140 4.61 E-08 1.61 E-08 5.43E-09 0.00E+00 O.OOE+00 0.OOE+00 4.49E-04

La-142 1.06E-13 3.36E-14 1.05E-14 0.00E+00 O.OOE+00 O.OOE+00 6.67E-09

Ce-141 2.68E-07 1.34E-07 1.99E-08 O.OOE+00 5.86E-08 O.OOE+00 1.67E-04

Ce-143 2.91 E-08 1.58E-05 2.29E-09 0.00E+00 6.63E-09 O.OOE+00 2.31 E-04

Ce-144 1.43E-05 4.49E-06 7.64E-07 O.OOE+00 2.48E-06 0.OOE+00 1.17E-03

Pr-143 2.58E-07 7.74E-08 1.28E-08 0.OOE+00 4.19E-08 O.OOE+00 2.78E-04

Pr-1 44 O.OOE+00 O.OOE+O0 0.00E+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

Nd-147 1.81E-07 1.46E-07 1.13E-08 O.OOE+00 8.03E-08 O.OOE+00 2.32E-04

VV-187 1.47E-06 8.72E-07 3.91E-07 O.OOE+00 O.OOE+00 O.OOE+00 1.23E-04

Np-239 2.70E-08 1.94E-09 1.36E-09 O.OOE+00 5.60E-O9 O.OOE+00 1.43E-04

Approval MWS
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Attachment F
ODCM-QA-008

Revision 1
Page 58 of 74

REMP DOSE FACTORS FOR CHILD AGE GROUP: DRINKING WATER (Page 1 of 2)
mrem-Iiter/pCi-yr

NUCLIDAE.P.. ,BONE LIVER TBODYG THROID KIDNEY

H-3 O.OOE+OO 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 4.11 E-01 1.92E-02 1.58E-02 O.OOE+00 OOOE+OO O.OOE+OO 1.1 3E-02

Cr-51 0. OOE+OO 0.OOE+OO 4.48E-06 2.49E-06 6.80E-07 4.54E-06 2.38E-04

Mn-54 0.OOE+00 5.45E-03 1.45E-03 O.OOE+0O 1.53E-03 O.OOE+OO 4.57E-03

Mn-56 O.OOE+OO 6.77E-06 1.53E-06 O.OOE+O0 8.18E-06 O.OOE+OO 9.81E-04

Fe-55 5.86E-03 3.11 E-03 9.64E-04 O.OOE+O0 O.OOE+OO 1.76E-03 5.76E-04

Fe-59 8.35E-03 1.35E-02 6.73E-03 O.OOE+OO O.OOE+OO 3.92E-03 1.41 E-02

Co-58 O.OOE+OO 9.14E-04 2.80E-03 O.OOE+OO O.OOE+OO O.OOE+OO 5.33E-03

Co-60 O.OOE+OO 2.70E-03 7.95E-03 O.OOE+OO O.OOE+OO O.OOE+OO 1.49E-02

Ni-63 2.74E-01 1.47E-02 9.33E-03 O.OOE+OO O.OOE+OO O.OOE+OO 9.89E-04

Ni-65 4.17E-05 3.93E-06 2.29E-06 O.OOE+OO O.OOE+OO O.OOE+OO 4.81 E-04

Cu-64 O.OOE+OO 6.49E-05 3.92E-05 O.OOE+OO 1.57E-04 O.OOE+OO 3.05E-03

Zn-65 6.98E-03 1.86E-02 1.16E-02 O.OOE+OO 1.17E-02 O.OOE+OO 3.26E-03

Zn-69 2.87E-09 4.15E-09 3.84E-10 O.OOE+00 2.52E-09 O.OOE+OO 2.62E-07

Br-83 O.OOE+OO 0.OOE+OO 2.69E-06 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

Br-84 O.OOE+OO O.OOE+OO 1.59E-11 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-85 O.OOE+OO 0.OOE+OO O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-86 O.OOE+OO 3.35E-02 2.06E-02 O.OOE+00 O.OOE+OO O.OOE+OO 2.16E-03

Rb-88 0.OOE+OO 6.83E-17 4.74E-17 0.OOE+OO O.OOE+OO O.OOE+OO 3.35E-18

Rb-89 O.OOE+OO 5.84E-19 5.19E-19 O.OOE+OO O.OOE+OO O.OOE+OO 5.09E-21

Sr-89 6.69E-01 O.OOE+OO 1.91 E-02 O.OOE+OO O.OOE+OO O.OOE+OO 2.59E-02

Sr-90 8.67E+OO O.OOE+OO 2.20E+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.17E-01

Sr-91 5.1 OE-03 O.OOE+OO 1.93E-04 O.OOE+OO O.OOE+OO O.OOE+OO 1.13E-02

Sr-92 2.14E-04 O.OOE+OO 8.58E-06 O.OOE+0 OOOE+OO O.OOE+OO 4.05E-03

Y-90 1.84E-05 O.OOE+OO 4.93E-07 O.OOE+00 OODE+OO O.OOE+OO 5.24E-02

Y-91m 8.67E-12 O.OOE+OO 3.16E-13 O.OOE+00 O.OOE+OO O.OOE+OO 1.70E-08

Y-91 3.05E-04 O.OOE+OO 8.16E-06 O.OOE+OO O.OOE+00 O.OOE+OO 4.07E-02

Y-92 1.75E-07 O.OOE+OO 5.01 E-09 O.OOE+OO O.OOE+OO O.OOE+OO 5.06E-03

Y-93 2.55E-06 O.OOE+OO 7.01 E-O O. OOE+OO O.OOE+00 O.OOE+OO 3.81 E-02

Zr-95 5.88E-05 1.29E-05 1.15E-05 O.OOE+OO 1.85E-05 O.OOE+OO 1.35E-02

Zr-97 2.18E-06 3.15E-07 1.86E-07 O.OOE+OO 4.52E-07 O.OOE+OO 4.77E-02

Nb-95 1.14E-05 4.42E-06 3.16E-06 O.OOE+OO 4.16E-06 O.OOE+OO 8.18E-03

Mo-99 O.OOE+OO 5.98E-03 1.48E-03 O.00E+OO 1.28E-02 O.OOE+OO 4.95E-03

Tc-99m 1.18E-07 2.32E-07 3.84E-06 IO.OOE+OO 3.37E-06 1.18E-07 1.32E-04

Approval MWS
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Attachment F
ODCM-QA-008

Revision 1
Page 59 of 74

REMP DOSE FACTORS FOR CHILD AGE GROUP: DRINKING WATER (Page 2 of 2)
mrem-liter/pCi-yr

NUCLIDE - LIVER LEBODY THYRID K KDNEY LUNG GI-LLJ

Tc-101 3.19E-22 3.34E-22 4.23E-21 O.OOE+O0 5.70E-21 1.77E-22 1.06E-21

Ru-103 3.70E-04 0.OOE+00 1.42E-04 O.OOE+00 9.30E-04 0.OOE+00 9.55E-03

Ru-105 5.05E-06 0.00E+00 1.83E-06 O.OOE+00 4.44E-05 0.OOE+00 3.30E-03

Ru-1 06 5.96E-03 0.00E+00 7.44E-04 O.OOE+00 8.05E-03 O.OOE+00 9.27E-02

Ag-11Om 2.75E-04 1.85E-04 1.48E-04 O.OOE+00 3.45E-04 O.OOE+00 2.21E-02

Te-125m 5.78E-03 1.57E-03 7.71E-04 1.62E-03 O.OOE+00 O.OOE+00 5.58E-03

Te-127m 1.47E-02 3.96E-03 1.74E-03 3.51E-03 4.19E-02 O.OOE+00 1.19E-02

Te-127 9.87E-05 2.66E-05 2.12E-05 6.83E-05 2.81E-04 0.OOE+00 3.86E-03

Te-129m 2.46E-02 6.86E-03 3.82E-03 7.92E-03 7.22E-02 O.OOE+00 3.00E-02

Te-129 6.76E-05 1.89E-05 1.61E-05 4.83E-05 1.98E-04 O.OOE+00 4.21E-03

Te-131m 2.78E-03 9.62E-04 1.02E-03 1.98E-03 9.31E-03 O.OOE+00 3.90E-02

Te-131 9.43E-14 2.87E-14 2.80E-14 7.21E-14 2.85E-13 O.OOE+00 4.95E-13

Te-132 4.63E-03 2.05E-03 2.48E-03 2.99E-03 1.90E-02 O.OOE+00 2.06E-02

1-130 7.60E-04 1.54E-03 7.91E-04 1.69E-01 2.29E-03 O.OOE+00 7.18E-04

1-131 8.40E-03 8.45E-03 4.80E-03 2.79E+00 1.39E-02 O.OOE+00 7.52E-04

1-132 1.10E-05 2.02E-05 9.27E-06 9.35E-04 3.08E-05 O.OOE+00 2.37E-05

1-133 2.02E-03 2.50E-03 9.47E-04 4.65E-01 4.17E-03 O.OOE+00 1.01E-03

1-134 1.65E-08 3.06E-08 1.41E-08 7.05E-07 4.69E-08 O.OOE+00 2.03E-08

1-135 2.54E-04 4.56E-04 2.16E-04 4.04E-02 7.00E-04 O.OOE+00 3.48E-04

Cs-134 1.19E-01 1.96E-01 4.13E-02 O.OOE+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 O.OOE+00 5.20E-02 1.87E-02 1.00E-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 1.53E-08 O.OOE+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 O.OOE+00 0.00E+00 O.OOE+OO 00.0E+O O.OOE+OO O.OOE+OO OOOE+OO

La-140 4.19E-06 1.46E-06 4.94E-07 O.OOE+00 O.OOE+00 O.OOE+00 4.08E-02

La-142 1.44E-09 4.60E-10 1.44E-10 O.OOE+00 O.OOE+00 O.OOE+00 9.12E-05

Ce-141 2.00E-05 9.99E-06 1.48E-06 0.00E+00 4.38E-06 O.OOE+00 1.25E-02

Ce-143 2.77E-06 1.50E-03 2.18E-07 0.00E+00 6.30E-07 O.OOE+00 2.20E-02

Ce-144 1.06E-03 3.32E-04 5.65E-05 0.00E+00 1.84E-04 O.OOE+00 8.66E-02

Pr-143 1.95E-05 5.87E-06 9.69E-07 O.OOE+00 3.18E-06 O.OOE+00 2.11E-02

Pr-144 2.00E-20 6.18E-21 1.00E-21 O.OOE+00 3.27E-21 O.OOE+00 1.33E-17

Nd-147 1.38E-05 1.12E-05 8.65E-07 O.OOE+00 6.13E-06 O.OOE+00 1.77E-02

W-187 1.54E-04 9.14E-05 4.10E-05 0.00E+00 0.00E+00 O.OOE+00 1.28E-02

Np-239 2.31E-06 1.66E-07 1.17E-07 O.OOE+00 4.80E-07 O.OOE+00 1.23E-02

J.Approval MWS
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Attachment F
ODCM-QA-008

Revision 1
Page 60 of 74

REMP DOSE FACTORS FOR CHILD AGE GROUP: INHALATION - QUARTERLY SAMPLING (Page 1 of 2)

mrem-m IpCi-yr

NCIE..BONE . IER LOY TYOD KDE UGG-L

H-3 0.OOE+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

N\a-24 0.COE1+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00. o.OOE+00 O.OOE+00

P-32 2.38E+01 1.05E+00 9.03E-01 0.0OE+00 0.OOE+00 0.OOE+00 3.86E-01

Cr-51 0.OOE-4-O 0.OOE+00 4.83E-04 2.68E-04 7.61 E-05 5.32E-02 3.39E-03

Mn-54 0.OOE+00 4.75E-02 1.05E-02 O.0OE+00 1. I1 E-02 1.74E-02 2.53E-02

Mn-56 O.OOE-400 0.OOE+00 O.OOE+00 O.0OE+00 0.OOE+00 0.OOE+00 0.OOE+00

Fe-55 4.89E-02 2.60E-02 8.02E-03 O.OOE+00 0.OOE+00 1. 15E-01 2.96E-03

Fe-59 4.20E-02 6.79E-02 3,39E-02 0.OOE+00 0.00E+00 2.58E+00 1.44E-01

Co-58 O.OOE+00 2.77E-03 4.94E-03 O.OOE+00 0.OOE+00 1.73E+00 5.37E-02

Co-60 O.OOE+00 1.34E-02 2.30E-02 0.OOE+00 0.OOE+00 7.18E+00 9.78E-02

Ni-63 8.22E-01 4.63E-02 2.80E-02 O.OOE+00 0.OOE-4-O 2.75 E-01 6.33E-03

Ni-65 O.OOE+00 0.OCE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

Cu-64 0.ODE-400 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+0D 0.OOE+00 O.OOE+00

Zn-65 4.84E-02 1.29E-01 8.OOE-02 O.OOE+00 8.13E-02 1.13E+00 1.86E-02

Zn-69 D.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

Br-83 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+O0

Br-84 0.OOE+00 0.OOE+00 O.OOE+00 0.001E+00 0.OOE+00 O.OOE+00 0.OOE+O0

Br-85 0.OOE+00 0.OOE+00 0.OOE+00 0.0DE+00 0.OOE+00 O.OOE+00 0.OOE+00

Rb-86 0.OOE+00 1.08E+00 6.23E-01 O.OOE+00 0.OOE+00 O.OOE+00 4.35E-02

Rb-88 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Rb-89 0.OOE-400 0.OOE+00 O.OOE+00 0.OOE+00 0.0OOE+00 O.OOE+00 O.OOE+00

Sr-89 1.12E+00 0.OOE+00 3.22E-02 0.OOE+00 0.OOE+O0 4.03E+00 3.13E-01

Sr-90 1.01 E+02 0.OOE+00 6.46E+00 0.OOE+00 0.OOE+00 1.48E+01 3.44E-01

Sr-91 0.0OE-400 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+O0

Sr-92 0.00E+00 0.OOE+00 O.OOE+00 0.0OE+00 0.OOE+00 O.OOE+00 O.OOE+OO

Y-90 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Y-91m M .OOE+00 0.OOE+00 O.OOE+00 0.ODE+00 0.OOE+00 O.OOE+00 0.ODE+00

Y-91 1.57E+00 0.OOE+00 4.19E-02 0.ODE+00 0.OOE+00 4.51 E+00 3.16E-01

Y-92 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Y-93 D.OOE+00 0.OOE+00 0.OOE+00 0.ODE+O0 0.OOE+00 0.OOE+00 0.OOE+00

Zr-95 3.1 1 E-01 6.85E-02 6.06E-02 0.OOE+00 9.76E-02 3.66E+00 1 .OOE-01

Zr-97 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00

Nb-95 5.79E-02 2.26E-02 1.61 E-02 O.OOE+00 2.12E-02 1.51E+00 9.12E-02

Mo-99 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE-400 0.OOE+00 O.OOE+00 O.OOE+00

Tc-99m 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 IO.OOE+00 0.OOE+00 O.00E4-00

Approval MWS

Date see page 1
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Attachment F
ODCM-QA-008

Revision 1
Page 61 of 74

REMP DOSE FACTORS FOR CHILD AGE GROUP: INHALATION - QUARTERLY SAMPLING (Page 2 of 2)
mrem-m3/pCi-yr

NUC IDE BONE .LIVER KIDNET.BOY . THYROI KIDNEY LUNG IL

Tc-101 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ru-1 03 6.24E-03 0.OOE+00 2.40E-03 O.OOE+00 1.57E-02 1.48E+00 1.OOE-01

Ru-1 05 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+O0

Ru-106 1.48E-01 O.OOE+00 1.84E-02 O.OOE+00 2.OOE-01 1.56E+01 4.68E-01

Ag-11Om 1.91E-02 1.29E-02 1.04E-02 O.OOE+00 2.41E-02 6.21E+00 1.14E-01

Te-125m 1.16E-02 4.01E-03 1.58E-03 3.32E-03 O.OOE+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 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00

Te-129m 4.92E-02 1.75E-02 7.80E-03 1.62E-02 1.29E-01 4.51E+00 4.66E-01

Te-129 2.50E-07 8.96E-08 6.-11E-08 1.83E-07 6.58E-07 7.52E-03 6.53E-02

Te-131m 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Te-131 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Te-132 O.OOE+O0 O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1-130 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

1-131 2.46E+00 .2.46E+00 1.39E+00 8.30E+02 4.03E-00 O.OOE+00 1.45E-01

1-132 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+OO

1-133 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1-134 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1-135 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Cs-134 6.79E-01 1.06E+00 2.34E-01 O.OOE+00 3.45E-01 1.26E-01 4.01E-03

Cs-136 7.20E-01 1.89E+00 1.28E+00 O.OOE+00 1.06E+00 1.61E-01 4.62E-02

Cs-137 9.09E-01 8.27E-01 1.29E-01 O.OOE+00 2.83E-01 1.04E-01 3.63E-03

Cs-138 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

Ba-139 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

Ba-140 8.77E-01 7.68E-04 5.13E-02 O.OOE+00 2.50E-04 2.07E+01 1.21E+00

Ba-1 41 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00

Ba-142 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00

La-140 O.OOE+00 O.OOE+00 0.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

La-142 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00

Ce-141 1.04E-01 5.17E-02 7.67E-03 O.OOE+00 2.26E-02 1.44E+00 1.50E-01

Ce-143 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00

Ce-144 7.57E+00 2.37E+00 4.04E-01 O.OOE+00 1.31 E+00 1.34E+01 4.34E-01

Pr-1 43 1.90E-01 5.72E-02 9.41 E-03 O.OOE+00 3.09E-02 4.46E+00 1.OOE+00

Pr-1 44 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00

Nd-147 1.93E-01 1.56E-01 1.21E-02 O.OOE+00 8.57E-02 5.85E+00 1.46E+00

W-187 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00

Np-239 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O

Approval MWS
Date see page 1
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ODCM-QA-008

Revision 1
Page 62 of 74

REMP DOSE FACTORS FOR CHILD AGE GROUP: INHALATION - WEEKLY SAMPLING (Page 1 of 2)
mrem-m3 IpCi-yr

....N CL.DB ..ONEE ... .T .....

H-3 O.OOE+OO 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 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

P-32 3.09E+00 1.35E-01 1.17E-01 O.OOE+OO O.OOE+0O O.OOE+OO 5.OOE-02

Cr-51 O.OOE+OO O.OOE+OO 1.68E-04 9.33E-05 2.65E-05 1.85E-02 1.18E-03

Mn-54 O.OOE+OO 4.33E-02 9.58E-03 O.OOE+OO 1.01 E-02 1.59E-02 2.31 E-02

Mn-56 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Fe-55 4.75E-02 2.52E-02 7.79E-03 O.OOE+OO O.OOE+0O 1.11E-01 2.87E-03

Fe-59 2.18E-02 3.53E-02 1.76E-02 O.OOE+OO O.OOE+OO 1.34E+00 7.46E-02

Co-58 O.OOE+OO 1.83E-03 3.27E-03 O.OOE+OO O.OOE+OO 1.14E+00 3.56E-02

Co-60 O.OOE+OO 1.32E-02 2.27E-02 O.OOE+OO O.OOE+OO 7.08E+OO 9.63E-02

Ni-63 8.21E-01 4.63E-02 2.80E-02 O.OOE+OO O.OOE+OO 2.75E-01 6.33E-03

Ni-65 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Zn-65 4.30E-02 1.14E-01 7.1 OE-02 O.OOE+OO 7.21 E-02 1.01 E+OO 1.65E-02

Zn-69 O.OOE+OO O.OOEO.OO E.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-83 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE÷OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-85 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-86 O.OOE+OO 2.26E-01 1.30E-01 O.OOE+OO O.OOE+OO O.OOE+OO 9.1 OE-03

Rb-88 O.OOE+OO O.OQE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-89 6.29E-01 O.OOE+OO 1.81 E-02 O.OOE+OO O.OOE+OO 2.26E+00 1.75E-01

Sr-90 1.01 E+02 O.OOE+OO 6.44E+OO O.OOE+00 O.OOE+OO 1.48E+01 3.43E-01

Sr-91 O.OOE+OO O.OOE+OO 0.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Sr-92 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-91 m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-91 9.53E-01 O.OOE+OO 2.54E-02 O.OOE+OO O.OOE+OO 2.74E+00 1.92E-01

Y-92 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Zr-95 1.97E-01 4.34E-02 3.84E-02 O.OOE+OO 6.19E-02 2.32E+00 6.34E-02

Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 OOOE+OO O.OOE+OO

Nb-95 2.52E-02 9.83E-03 7.02E-03 O.OOE+OO 9.24E-03 6.S8E-01 3.97E-02

Mo-99 O.OOE+ O O O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+W0 O.OOE+OO

Approval MVVS
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Attachment F
ODCM-QA-008

Revision I
Page 63 of 74

REMP DOSE FACTORS FOR CHILD AGE GROUP: INHALATION - WEEKLY SAMPLING (Page 2 of 2)
mrem-m31pCi-yr

NV U IDE . BONE::i- L T.OD THYROI KIDNEY LUGG-.

Tc-101 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ru-103 2.97E-03 0.OOE+00 1.14E-03 O.OOE+00 7.48E-03 7.04E-01 4.76E-02

Ru-105 O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+OO

Ru-106 1.37E-01 O.OOE+00 1.70E-02 O.OOE+00 1.85E-01 1.44E+01 4.32E-01

Ag- 1Om 1.70E-02 1.15E-02 9.23E-03 0.OOE+OO 2.14E-02 5.53E+00 1.01E-01

Te-125m 7.02E-03 2.43E-03 9.53E-04 2.01E-03 O.OOE+OO 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 O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

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 O.OOE+OO O.OOE+O0 O.OOE+O0 O.OOE+O0 O.OOE+O0 O.OOE+00 O.OOE+OO

Te-131 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+00 OOOE+00

Te-132 O.OOE+O0 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+O0

1-130 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+O0

1-131 4.81E-02 4.81E-02 2.73E-02 1.62E+01 7.88E-02 O.OOE+0O 2.84E-03

1-132 O.OOE+O0 O.OOE+OO O.OOE+O0 O.OOE+0O O.OOE+00 O.OOE+0O O.OOE+00

1-133 O.OOE+O0 O.OOE+OO O.OOE+O0 O.OOE+00 O.OOE+OO O.OOE+O0 O.OOE+O0

1-134 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+O0 O.OOE+00 O.OOE+OO

1-135 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+O0 O.OOE+00 O.OOE+OO

Cs-134 6.53E-01 1.02E+00 2.25E-01 O.OOE+O0 3.31E-01 1.21E-01 3.86E-03

Cs-136 7.83E-02 2.06E-01 1.40E-01 O.OOE+OO 1.15E-01 1.75E-02 5.03E-03

Cs-137 9.07E-01 8.25E-01 1.28E-01 O.OOE+OO 2.82E-01 1.04E-01 3.62E-03

Cs-138 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+0O O.OOE+O0 O.OOE+00

Ba-1 39 O.ODE+OO O.OOE+00 O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+O0 0.OOE+00

Ba-140 8.95E-02 7.83E-05 5.23E-03 O.OOE+OO 2.55E-05 2.11E+00 1.23E-01

Ba-141 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+00 O.OOE+00

Ba-142 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+00 O.OOE+OO

La-140 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+O0 O.OOE+OO O.OOE+OO

La-142 O.OOE+OO O.OOE+00 O.OOE+0O O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+0O

Ce-141 4.23E-02 2.11E-02 3.12E-03 O.OOE+0 9.21 E-03 5.86E-01 6.1OE-02

Ce-143 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+00 0.OOE+00 O.OOE+O0

Ce-144 6.83E+00 2.13E+00 3.65E-01 O.OOE+O0 1.18E+00 1.21E+01 3.92E-01

Pr-143 2.21E-02 6.64E-03 1.09E-03 O.OOE+00 3.59E-03 5.18E-01 1.16E-Ol

Pr-1 44 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+O0 O.OOE+O0 O.OOE+00

Nd-147 1.35E-02 1.09E-02 8.49E-04 O.OOE+O0 6.OOE-03 4.09E-01 1.02E-01

W-1 87 O.OOE+00 O.OOE+OO O.OOE+O0 0.OOE+0O 0.OOE+O0 O.OOE+00 O.OOE+00

Np-239 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0D O.OOE+O0

Approval MWS
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REMP DOSE FACTORS FOR INFANT AGE GROUP:
mrem-liter/pCi-yr

MILK (Page 1 of 2)

NLDE.. BNLIET.OY THYOI......UG I.L

H-3 O.OOE+OO 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 O.OOE+OO O.OOE+O O O.OOE+00 O.QE+00 O.OOEi+OO O.OOE+OO O.OOE+OO

P-32 5.09E-01 2.99E-02 1.97E-02 O.OOE+OO O.OOE+OO O.OOE+OO 6.89E-03

Cr-51 O.OOE+OO O.OOE+OO 4.43E-06 2.89E-06 6.31 E-07 5.62E-06 1.29E-04

Mn-54 O.OOE+OO 6.54E-03 1.48E-03 O.OOE+OO 1.45E-03 O.OOE+OO 2.40E-03

Mn-56 O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Fe-55 4.58E-03 2.96E-03 7.91 E-04 O.OOE+OO O.OOE+OO 1.45E-03 3.76E-04

Fe-59 9.85E-03 1.72E-02 6.78E-03 O.OOE+OO O.OOE+OO 5.09E-03 8.22E-03

Co-58 O.OOE+OO 1.16E-03 2.91 E-03 O.OOE+OO O.OOE+OO O.OOE+OO 2.90E-03

Co-60 O.OOE+OO 3.56E-03 8.41 E-03 O.OOE+OO O.OOE+0O O.OOE+OO 8.47E-03

Ni-63 2.09E-01 1.29E-02 7.26E-03 O.OOE+OO O.OOE+OO O.OOE+OO 6.43E-04

Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Cu-64 O.OOE+OO O.OOE+OO O.OOE+O O O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Zn-65 6.04E-03 2.07E-02 9.55E-03 O.OOE+OO 1.OOE-02 O.OOE+OO 1.75E-02

Zn-69 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-83 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

Rb-86 O.OOE+OO 5.21 E-02 2.57E-02 O.OOE+OO O.OOE+00 O.OOE+OO 1.33E-03

Rb-88 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO . O.OOE+OO O.OOE+OO

Rb-89 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-89 8.06E-01 O.OOE+OO 2.31 E-02 O.OOE+OO O.OOE+OO O.OOE+OO 1.66E-02

Sr-90 6.1 OE+EO O.OOE+0 5O.OOE+OO O.OOE+OO O.OOE+OO 7.62E-02

Sr-91 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-92 O.OOE+OO O.ODE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-91 m O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-91 3.64E-04 O.OOE+OO 9.70E-06 O.OOE+OO O.OOE+OO O.OOE+OO 2.61 E-02

Y-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-93 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Zr-95 6.65E-05 1.62E-05 1.15E-05 O.OOE+OO 1.75E-05 O.OOE+OO 8.07E-03

Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

N b-95 1.33E-05 5.49E-06 3.17E-06 O.OOE+OO 3.93E-06 O.OOE+OO 4.63E-03

Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Tc-99m O.OOE+OO O.OOE+OO I O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
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NUCLI Bll E . LIVER BDY¢ THYROID ..... G . .. G.IL

Tc-101 O.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0

Ru-103 4.71E-04 O.OOE+00 1.58E-04 O.OOE+00 9.81E-04 O.OOE+00 5.73E-03

Ru-105 0.00E+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+0-O0 O.OOE+0O

Ru-1 06 7.92E-03 O.OOE+OO 9.90E-04 O.OOE+00 9.37E-03 O.OOE+OO 6.02E-02

Ag-i1 Om 3.27E-04 2.39E-04 1.58E-04 O.OOE+00 3.41 E-04 O.OOE+00 1.24E-02

Te-125m 7.51E-03 2.51E-03 1.01E-03 2.53E-03 O.OOE+00 O.OOE+00 3.58E-03

Te-127m 1.91E-02 6.32E-03 2.31E-03 5.51E-03 4.69E-02 0.OOE+00 7.69E-03

Te-127 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Te-129m 3.17E-02 1.09E-02 4.88E-03 1.22E-02 7.92E-02 O.OOE+00 1.89E-02

Te-129 8.99E-05 3.1OE-05 2.1OE-05 7.54E-05 2.24E-04 O.OOE+0O 7.19E-03

Te-131m O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O

Te-131 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+OO O.OOE+O0

Te-132 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0

1-130 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0

1-131 9.97E-03 1.17E-02 5.17E-03 3.86E+00 1.37E-02 O.OOE+00 4.19E-04

1-132 O.OOE+OO O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00

1-133 O.OOE+00 O.OOE+O0 0.OOE+O0 0.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00

1-134 0.OOE+O0 O.OOE+O0 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00

1-135 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+OO O.OOE+00

Cs-134 1.24E-01 2.32E-01 2.34E-02 O.OOE+OO 5.96E-02 2.44E-02 6.29E-04

Cs-136 1.36E-02 4.01 E-02 1.50E-02 O.OOE+00 1.60E-02 3.27E-03 6.09E-04

Cs-137 1.72E-01 2.02E-01 1.43E-02 O.OOE+00 5.41 E-02 2.19E-02 6.30E-04

Cs-138 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+0 O.OOE+00 O.OOE+00 O.OOE+00

Ba-139 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+0O

Ba-140 5.06E-02 5.06E-05 2.61E-03 O.OOE+0O 1.20E-05 3.11E-05 1.24E-02

Ba-141 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O 0.OOE+00 O.OOE+OO O.OOE+OO

Ba-142 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+0O 0.OOE+00 O.OOE+OO O.OOE+0O

La-140 O.OOE+00 O.OOE+0O O.OOE+OO O.OOE+OO 0.OOE+OO O.00E+OO O.OOE+0O

La-1 42 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 0.OOE+0O O.OOE+OO O.OOE+0O

Ce-141 2.49E-05 1.52E-05 1.79E-06 O.OOE+0O 4.68E-06 O.OOE+O0 7.84E-03

Ce-143 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+OD O.OOE+0O O.OOE+OO O.OOE+00

Ce-144 9.79E-04 4.01E-04 5.48E-05 O.OOE+00 1.62E-04 O.OOE+OO 5.62E-02

Pr-143 2.42E-05 9.06E-06 1.20E-06 O.OOE+OO 3.37E-06 O.OOE+00 1.28E-02

Pr-144 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00

Nd-147 1.61E-05 1.65E-05 1.01E-06 0.OOE+00 6.37E-06 0.OOE+00 1.05E-02

W-187 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O

Np-239 O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+0O O.OOE+00
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NUCLIDEY BONE .. T.BHDY THYROID KIDNEYLUGGLLA00-t U C ( ~ i$ til000-g ;000000t 000 I ...-. I0 .:0 .1 - . t - I - - -0 ....... iX00000

H-3 O.OOE+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 1.91 E-03 1.91 E-03 1,91 E-03 1.91 E-03 1.91 E-03 1.91 E-03

P-32 5.48E-01 3.22E-02 2.12E-02 O.OOE+00 O.OOE+00 O.OOE+00 7.41 E-03

Cr-51 O.OOE+00 0.OOE+0O 4.60E-06 3.OOE-06 6.55E-07 5.83E-06 1.34E-04

Mn-54 O.OOE+00 6.56E-03 1.49E-03 0.00E+00 1.45E-03 O.OOE+O0 2.41 E-03

Mn-56 O.OOE+00 1.07E-05 1.85E-06 O.OOE+00 9.22E-06 O.OOE+00 9.74E-04

Fe-55 4.59E-03 2.96E-03 7.92E-04 O.00E+00 0.OOE+00 1.45E-03 3.76E-04

Fe-59 1.01 E-02 1.76E-02 6.94E-03 O.OOE+00 O.OOE+00 5.21 E-03 8.42E-03

Co-58 O.OOE+0O 1.18E-03 2.95E-03 O.OOE+00 O.OOE+00 0.OOE+O0 2.95E-03

Co-60 0.OOE+00 3.56E-03 8.41 E-03 O.OOE+00 O.OOE+00 0.OOE+00 8.48E-03

Ni-63 2.09E-01 1.29E-02 7.26E-03 O.OOE+00 O.OOE+0O O.OOE+00 6.43E-04

Ni-65 5.72E-05 6.47E-06 2.94E-06 O.OOE+00 O.OOE+00 O.OOE+00 4.93E-04

Cu-64 O.OOE+00 1.04E-04 4.83E-05 O.OOE+00 1.77E-04 O.OOE+00 2.14E-03

Zn-65 6.06E-03 2.08E-02 9.59E-03 O.OOE+00 1.01 E-02 O.OOE+00 1.76E-02

Zn-69 3.96E-09 7.13E-09 5.31 E-10 O.OOE+00 2.96E-09 O.OOE+00 5.82E-07

Br-83 O.OOE+00 O.OOE+00 3.69E-06 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Br-84 O.OOE+00 O.OOE+00 1.99E-11 O.OOE+0 O.00E+00 0.00E+00 0.OOE+00

Br-85 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Rb-86 O.OOE+00 5.51 E-02 2.72E-02 0.OOE+00 O.OOE+00 O.OOE+00 1.41 E-03

Rb-88 O.OOE+00 1.16E-16 6.35E-17 O.OOE+00 0.OOE+00 O.OOE+00 1.13E-16

Rb-89 O.OOE+00 9.23E-19 .6.36E-19 0.OOE+00 O.OOE+00 O.OOE+00 3.14E-19

Sr-89 8.23E-01 O.OOE+00 2.36E-02 0.OOE+00 O.OOE+00 O.OOE+00 1.69E-02

Sr-90 6.1OE+00 O.OOE+00 1.55E+00 0.OOE+00 O.OOE+00 0.OOE+00 7.62E-02

Sr-91 6.87E-03 O.OOE+OO 2.49E-04 0.OOE+00 O.OOE+00 O.OOE+00 8.14E-03

Sr-92 2.94E-04 O.OOE+00 1.09E-05 O.OOE+00 O.OOE+00 O.OOE+00 3.17E-03

Y-90 2.52E-05 O.OOE+00 6.75E-07 O.OOE+00 O.OOE+00 0.OOE+00 3.48E-02

Y-91m 1.19E-11 O.OOE+00 4.06E-13 0.OOE+00 O.OOE+00 O.OOE+00 3.97E-08

Y-91 3.71 E-04 O.OOE+00 9.87E-06 0.OOE+00 O.OOE+00 O.OOE+0O 2.66E-02

Y-92 2.41 E-07 O.OOE+00 6.77E-09 O.OOE+00 O.OOE+00 O.OOE+0O 4.60E-03

Y-93 3.52E-06 O.OOE+00 9.59E-08 O.OOE+00 O.OOE+00 O.OOE+00 2.78E-02

Zr-95 6.76E-05 1.65E-05 1.17E-05 0.OOE+00 1.78E-05 O.OOE+00 8.21 E-03

Zr-97 2.99E-06 5.12E-07 2.34E-07 0.OOE+00 5.16E-07 O.OOE+00 3.27E-02

Nb-95 1.37E-05 5.65E-06 3.27E-06 O.OOE+00 4.05E-06 O.OOE+OO 4.77E-03

Mo-99 0.OOE+00 9.89E-03 1.93E-03 0.OOE+00 1.48E-02 O.OOE+OO 3.26E-03

Tc-99m 1.59E-07 3.28E-07 4.23E-06 O.OOE+00 3.53E-06 1.72E-07 9.53E-05
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mrem-liter/pCi-yr

NUCLIDE K IDN EY-0:00;01BONE - LIER T. Y THYROID K L G

Tc-101 4.38E-22 5.52E-22 5.46E-21 O.OOE+O0 6.56E-21 3.01E-22 9.38E-20

Ru-103 4.84E-04 O.OOE+00 1.62E-04 0.OOE+O0 l.OlE-03 O.OOE+OO 5.89E-03

Ru-105 6.89E-06 O.OOE+00 2.32E-06 O.OOE+00 5.07E-05 O.OOE+OO 2.74E-03

Ru-1 06 7.95E-03 O.OOE+00 9.92E-04 0.OOE+00 9.40E-03 O.OOE+00 6.03E-02

Ag-11Om 3.28E-04 2.40E-04 1.59E-04 O.OOE+00 3.43E-04 O.OOE+00 1.24E-02

Te-125m 7.64E-03 2.56E-03 1.03E-03 2.57E-03 0.OOE+00 O.OOE+00 3.64E-03

Te-127m 1.92E-02 6.38E-03 2.33E-03 5.56E-03 4.74E-02 O.OOE+00 7.76E-03

Te-127 1.36E-04 4.54E-05 2.91E-05 1.10E-04 3.31E-04 O.OOE+00 2.85E-03

Te-129m 3.27E-02 1.12E-02 5.03E-03 1.25E-02 8.17E-02 0.OOE+00 1.95E-02

Te-129 9.28E-05 3.20E-05 2.17E-05 7.77E-05 2.31E-04 O.OOE+0 7.41E-03

Te-131m 3.80E-03 1.53E-03 1.26E-03 3.1OE-03 1.05E-02 O.OOE+OO 2.58E-02

Te-131 1.29E-13 4.78E-14 3.63E-14 1.15E-13 3.31E-13 O.OOE+00 5.22E-12

Te-132 6.17E-03 3.06E-03 2.85E-03 4.51E-03 1.91E-02 O.OOE+00 1.13E-02

1-130 1.01E-03 2.22E-03 8.92E-04 2.49E-01 2.44E-03 O.OOE+00 4.76E-04

1-131 1.13E-02 1.34E-02 5.88E-03 4.39E+00 1.56E-02 O.OOE+00 4.77E-04

1-132 1.47E-05 2.99E-05 1.06E-05 1.40E-03 3.34E-05 O.OOE+00 2.42E-05

1-133 2.77E-03 4.03E-03 1.18E-03 7.32E-01 4.73E-03 O.OOE+00 6.81E-04

1-134 2.21E-08 4.54E-08 1.61 E-08 1.06E-06 5.07E-08 O.OOE+OO 4.69E-08

1-135 3.41 E-04 6.79E-04 2.48E-04 6.08E-02 7.57E-04 O.OOE+0O 2.46E-04

Cs-134 1.24E-01 2.32E-01 2.34E-02 O.OOE+00 5.97E-02 2.45E-02 6.30E-04

Cs-136 1.48E-02 4.34E-02 1.62E-02 O.OOE+00 1.73E-02 3.54E-03 6.59E-04

Cs-137 1.72E-01 2.02E-01 1.43E-02 O.OOE+00 5.41E-02 2.19E-02 6.30E-04

Cs-138 3.04E-11 4.94E-11 2.40E-1 O.OOE+00 2.47E-11 3.85E-12 7.90E-11

Ba-139 7.25E-07 4.81E-10 2.1OE-08 O.OOE+00 2.89E-10 2.91E-10 4.59E-05

Ba-140 5.49E-02 5.49E-05 2.83E-03 O.OOE+00 1.30E-05 3.37E-05 1.35E-02

Ba-141 2.03E-16 1.39E-19 6.40E-18 0.OOE+00 8.36E-20 8.45E-20 2.48E-15

Ba-142 O.OOE+0O 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 1.52E-24

La-140 5.66E-06 2.23E-06 5.74E-07 0.OOE+00 O.OOE+00 O.OOE+00 2.62E-02

La-142 1.96E-09 7.20E-10 1.72E-10 0.OOE+00 O.OOE+00 0.OOE+00 1.22E-04

Ce-141 2.57E-05 1.57E-05 1.84E-06 O.OOE+00 4.83E-06 O.OOE+0O 8.10E-03

Ce-143 3.80E-06 2.52E-03 2.87E-07 O.OOE+O0 7.34E-07 O.OOE+0O 1.47E-02

Ce-144 9.82E-04 4.02E-04 5.50E-05 O.OOE+00 1.62E-04 O.OOE+0O 5.64E-02

Pr-143 2.62E-05 9.78E-06 1.30E-06 O.OOE+00 3.63E-06 0.OOE+00 1.38E-02

Pr-144 2.74E-20 1.06E-20 1.38E-21 O.OOE+00 3.85E-21 O.OOE+0O 4.94E-16

Nd-147 1.77E-05 1.82E-05 1.11E-06 O.OOE+O0 7.OOE-06 O.OOE+00 1.15E-02

W-187 2.1OE-04 1.46E-04 5.05E-05 O.OOE+OO O.OOE+0O O.OOE+0O 8.59E-03

Np-239 3.16E-06 2.83E-07 1.60E-07 O.OOE+0 5.64E-07 O.OOE+00 8.17E-03
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mrem-m3/pci-yr

NCDE B.NE LIVER TBDY TYRI KIDNEY LNGILI

H-3 O.OOE+OO 6.51 E-04 6.51 E-04 6.51 E-04 6.51 E-04 6.51 E-04 6.51 E-04

C-14 2.65E-02 5.31 E-03 5.31 E-03 5.31 E-03 5.31 E-03 5.31 E-03 5.31 E-03

Na-24 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

P-32 1.86E+01 1.03E+00 7.08E-01 O.OOE+OO O.OOE+00 O.OOE+OO 1.47E-01

Cr-51 O.OOE+00 O.OOE+OO 2.80E-04 1.80E-04 4.14E-05 4.02E-02 1.12E-03

Mn-54 O.OOE+OO 2.80E-02 5.51 E-03 O.OOE+OO 5.51 E-03 1.11 E+OO 7.81 E-03

Mn-56 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO

Fe-55 2.04E-02 1.21E-02 3.44E-03 O.OOE+OO O.OOE+OO 8.98E-02 1.13E-03

Fe-59 2.76E-02 4.78E-02 1.93E-02 O.OOE+OO O.OOE+OO 2.06E+OO 5.03E-02

Co-58 O.OOE+OO 1.91E-03 2.84E-03 O.OOE+OO O.OOE+OO 1.21E+OO 1.74E-02

Co-60 O.OOE+OO 8.15E-03 1.20E-02 O.OOE+OO O.OOE+OO 4.58E+OO 3.24E-02

Ni-63 3.39E-01 2.05E-02 1.16E-02 O.OOE+OO O.OOE+OO 2.09E-01 2.42E-03

Ni-65 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OQ O.OOE+OO O.OOE+OO

Cu-64 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Zn-65 2.20E-02 7.12E-02 3.54E-02 O.OOE+OO 3.70E-02 7.36E-01 5.85E-02

Zn-69 O.OOE+OO O.OOE+OQ O.OOE+OO O.OOE+O0 O.OOE+00 O.OOE+OO O.OOE+OO

Br-83 O.OOE+OO O.OOE+OO O.OOE +O O O.OOE+00 O.OOE+OO O.OOE+OO

Br-84 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO

Br-85 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-86 O.OOE+OO 1.04E+00 4.80E-01 O.OOE+OO O.OOE+00 O.OOE+OO 1.65E-02

Rb-88 O.OOE+OO O.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Rb-89 O.OOE+OO O.00E+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-89 7.43E-01 O.00E+OO 2.13E-02 O.OOE+OO O.OOE+OO 3.79E+00 1.20E-01

Sr-90 4.1OE+01 O.OOE+OO 2.60E+OO O.OOE+OO O.OOE+OO 1.13E+01 1.31 E-01

Sr-91 O.OOE+OO O.OOE+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Sr-92 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-90 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+OO 0.OOE+OO Q.OOE+OO

Y-91 m O.OOE+OO O.OOE+0O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Y-91 1.01E+OO O.OOE+OO 2.69E-02 O.OOE+OO O.OOE+OO 4.21 E+OO 1.21 E-01

Y-92 O.OOE+OO O.OOE+OO O.DOE+00 O.OOE+00 O.OOE+OOO O.OE+OO O.OOE+OO

Y-93 O.OOE+OO O.ODE+00 O.OOE+OO 0.COE+00 O.OOE+OO O.OOE+OO O.OOE+OO

Zr-95 1.89E-01 4.57E-02 3.33E-02 O.OOE+OO 5.09E-02 2.87E+00 3.56E-02

Zr-97 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO

Nb-95 3.86E-02 1.58E-02 9.32E-03 O.OOE+OO 1.16E-02 1.18E+00 3.12E-02

Mo-99 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO

Tc-99m O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO
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REMP DOSE FACTORS FOR INFANT AGE GROUP: INHALATION - QUARTERLY SAMPLING (Page 2 of 2)
mrem-m

3 /pCi-yr

NUCLIDEE LVE R .T.BODY-00000 THYROID K

Tc-101 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+0 O.OOE+00 O.OOE+O0

Ru-103 4.50E-03 O.OOE+00 1.52E-03 O.OOE+00 9.48E-03 1.23E+00 3.60E-02

Ru-1 05 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+OO 0.OOE+00 O.OOE+00 O.OOE+00

Ru-106 9.46E-02 O.OOE+00 1.19E-02 O.OOE+00 1.16E-01 1.26E+01 1.78E-01

Ag-11Om 1.13E-02 8.20E-03 5.67E-03 O.OOE+00 1.24E-02 4.16E+00 3.75E-02

Te-125m 8.21E-03 3.43E-03 1.14E-03 2.80E-03 0.OOE+OO 7.70E-01 2.23E-02

Te-127m 2.23E-02 9.23E-03 2.77E-03 6.51E-03 5.01E-02 1.75E+00 3.65E-02

Te-127 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00

Te-129m 3.62E-02 1.56E-02 5.71E-03 1.40E-02 8.15E-02 4.31E+00 1.77E-01

Te-129 2.02E-07 8.90E-08 4.81 E-08 1.73E-07 4.49E-07 7.68E-03 6.75E-02

Te-131m 0.OOE+00 0.OOE+00 0.OOE+00 O.OOE+0O O.OOE+00 O.OOE+O0 O.OOE+00

Te-131 0.OOE+00 O.OOE+0O O.OOE+00 0.OOE+0O O.OOE+00 O.OOE+00 O.OOE+OO

Te-132 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+0O 0.OOE+0O O.OOE+OO

1-130 0.OOE+0O O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O

1-131 3.79E-02 4.44E-02 1.96E-02 1.48E+01 5.18E-02 O.OOE+00 1.06E-03

1-132 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00

1-133 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+O0 O.OOE+OO O.OOE+00 0.OOE+00

1-134 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00

1-135 O.OOE+O0 O.OOE+00 O.OOE+00 0.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00

Cs-134 4.13E-01 7.33E-01 7.77E-02 O.OOE+00 1.99E-01 8.31 E-02 1.39E-03

Cs-136 5.34E-01 1.49E+00 5.85E-01 O.OOE+00 6.24E-01 1.30E-01 1.58E-02

Cs-137 5.50E-01 6.14E-01 4.56E-02 0.OOE+O0 1.73E-01 7.15E-02 1.34E-03

Cs-138 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO

Ba-139 0.OOE+00 O.OOE+00 O.OOE+0O 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+OO

Ba-140 6.64E-01 6.64E-04 3.44E-02 0.OOE+0O 1.59E-04 1.89E+01 4.55E-01

Ba-141 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+00

Ba-142 O.OOE+00 O.OOE+OO O.OOE+00 0.OOE+O0 O.OOE+00 O.OOE+00 O.OOE+0O

La-140 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O

La-1 42 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O 0.OOE+00

Ce-141 7.33E-02 4.41E-02 5.26E-03 O.OOE+00 1.39E-02 1.37E+00 5.70E-02

Ce-143 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00

Ce-144 3.57E+00 1.35E+00 1.97E-0O O.OOE+00 6.01E-01 1.1OE+01 1.66E-01

Pr-143 1.44E-01 5.39E-02 7.20E-03 O.OOE+00 2.03E-02 4.46E+00 3.84E-0O

Pr-1 44 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00

Nd-147 1.41E-01 1.45E-01 8.91E-03 O.OOE+00 5.61E-02 5.74E+00 5.56E-01

W-187 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO

Np-239 0.OOE+OO O.OOE+00 O.OOE+OO O.OOE+00 O..OOE+00 O.OOE+OO O.OOE+O0

- i
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Attachment G
ODCM-QA-008
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Page 70 of 74

REMP DOSE FACTORS FOR INFANT AGE GROUP: INHALATION - WEEKLY SAMPLING (Page 1 of 2)
mrem-m 3 /pCi-yr _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NULD OE LVR TBIY THYROID-. KIDNEY L-UNG. I:::: GJ-LL1:I::'

H-3 0.OOE+00 6,47E-04 6.47E-04 6.47E-04 6.47E-04 6.47E-04 6.47E-04

C-14 2.65E-02 5.31 E-03 5.31 E-03 5.31 E-03 5.31 E-03 5.31 E-03 5.31 E-03

Na-24 O.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OO E+00

P-32 2.41 E+00 1.33E-01 9.17E-02 O.OOE+O0 0.OOE+00 0.OOE+00 1.91 E-02

Cr-51 0.OOE+00 0.OOE+00 9.76E-05 6.28E-05 1.44E-05 1.40E-02 3.90E-04

Mn-54 0.OOE+00 2.55E-02 5.02E-03 0.OOE+00 5,02E-03 1.01 E+00 7.1 1E-03

Mn-56 0.OOE+00 0.OOE+OD 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Fe-55 1.98E-02 1.18E-02 3.34E-03 0.OOE+00 0.OOE+00 8.72E-02 1. 1OE-03

Fe-59 1.43E-02 2.48E-02 1,OOE-02 0.OOE+00 0.OOE+00 1.07E+00 2.62E-02

Co-58 0.OOE+00 1.26E-03 1.88E-03 0.OOE+00 0.OOE+00 8.04E-01 1.15E-02

Co-60 0.OOE+00 8.03E-03 1. 18E-02 0.OOE+00 0.OOE+00 4.51 E+00 3.20E-02

Ni-63 3.39E-01 2.04E-02 1. 16E-02 0.OOE+00 0.OOE+00 2.09E-01 2.42E-03

Ni-65 0.OOE+00 0.ODE-400 0.OOE+00 0.OOE+00 Q0.E+00 0.OOE+00 0.OOE+00

Cu-64 0.OOE+00 0.OOE-400 0.OOE+00 0.OOE+00 0.00E+00 O.OOE+00 0.OOE+00

Zn-65 1.95E-02 6.32E-02 3.14E-02 0.OOE+00 3.28E-02 6.53E-01 5.19E-02

Zn-69 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00 0.OOE+00 O.OOE+00

Br-83 0.ODE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 D.ODE+0D

Br-84 0.OOE+00 0.OOE+00 0.00E4-00 0.OOE+00 0.00E4-00 0.OOE+00 0.ODE+00

Br-85 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.ODE+O0

Rb-86 0.0OE+00 2.17E-01 1.ODE-01 0.OOE+00 0.OOE+00 0.OOE+00 3.46E-03

Rb-88 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.ODE+O0

Rb-89 0.OOE+00 O.OOE+00 0.OOE+00 0.0OE+00 0.OOE+00 0.OOE+00 0.OOE+00

Sr-89 4.17E-01 O.OOE+00 1.20E-02 0.OOE+00 0.OOE+00 2.13E+00 6.71 E-02

Sr-90 4.09E+01 0.OOE+00 2.59E+00 0.OOE+00 0.OOE+00 1.12E+01 1.31 E-01

Sr-91 O.OOE+00 0.OOE+00 0.OOE+00 Q.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Sr-92 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 Q.OOE+00 0.ODE+00

Y-90 0.OOE-40O 0.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00 0.OOE+00 0.OOE+00

Y-91 M O.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00 0.OOE+00 0.OOE-i00

Y-91 6.13E-01 0.0OE+00 1.63E-02 O.OOE+00 0.OOE+00 2.55E+00 7.33E-02

Y-92 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00 0.QOE+00 0.OOE+00

Y-93 0.OOE+00 O.OOE+00 0.OOE+00 0.OOE+00 0.0OE+00 0.OOE+00 0.0DE+00

Zr-95 1 .20E-01 2.89E-02 2.1 1 E-02 0.OOE+00 3.23E-02 1 .82E+00 2.25E-02

Zr-97 0.OOE+00 0.OOE+00 0.ODE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Nb-95 1.68E-02 6.89E-03 4.05E-03 0.0OE+00 5.06E-03 5.13E-01 1.36E-02

Mo-99 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

Tc-99m 0.0OE+00O 0.COE+00 0.OOE+00 0.ODE+00 0.OOE+00 0.OOE+00 0.OOE+00

Approval MWS
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REMP DOSE FACTORS FOR INFANT AGE GROUP: INHALATION -WEEKLY SAMPLING (Page 2 of 2)
mrem-m3IpCi-yr

-N UCLIDE B EITYD GI-LLR

Tc-101 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0

Ru-103 2.14E-03 O.OOE+00 7.22E-04 O.OOE+00 4.51E-03 5.87E-01 1.71E-02

Ru-105 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+OO O.OOE+OO

Ru-106 8.74E-02 O.OOE+00 1.09E-02 O.OOE+00 1.07E-01 1.16E+01 1.65E-01

Ag-11Om 1.01E-02 7.29E-03 5.05E-03 O.OOE+00 1.10E-02 3.70E+00 3.34E-02

Te-125m 4.96E-03 2.07E-03 6.86E-04 1.69E-03 O.OOE+0O 4.66E-01 1.35E-02

Te-127m 1.70E-02 7.06E-03 2.12E-03 4.98E-03 3.84E-02 1.34E+00 2.79E-02

Te-127 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Te-129m 1.52E-02 6.55E-03 2.39E-03 5.88E-03 3.42E-02 1.81E+00 7.42E-02

Te-129 8.47E-08 3.73E-08 2.02E-08 7.25E-08 1.88E-07 3.22E-03 2.83E-02

Te-131m O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+O0

Te-131 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00

Te-132 O.OOE+00 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+O0 O.OOE+00

1-130 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1-131 3.79E-02 4.44E-02 1.96E-02 1.48E+01 5.18E-02 O.OOE+00 1.06E-03

1-132 O.OOE+00 O.OOE+00 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00

1-133 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

1-134 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O 0.00E+00

1-135 O.OOE+00 0.00E+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+O0 0.00E+00

Cs-134 3.97E-01 7.05E-01 7.47E-02 O.OOE+00 1.91E-01 7.99E-02 1.34E-03

Cs-136 5.81E-02 1.62E-01 6.36E-02 O.OOE+00 6.78E-02 1.41E-02 1.72E-03

Cs-137 5.49E-01 6.12E-01 4.55E-02 O.OOE+00 1.72E-01 7.13E-02 1.33E-03

Cs-138 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ba-139 O.OOE+00 O.OOE+0O O.OOE+00 O.OOE+OO O.OOE+O O.OE+OO00 O.OOE+00

Ba-140 6.77E-02 6.77E-05 3.50E-03 O.OOE+00 1.62E-05 1.93E+00 4.64E-02

Ba-141 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ba-142 0.OOE+00 O.OOE+00 O.OOE+0 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

La-1 40 0.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

La-142 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Ce-141 2.99E-02 1.80E-02 2.14E-03 O.OOE+00 5.66E-03 5.57E-01 2.32E-02

Ce-143 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+0O O.OOE+00

Ce-144 3.22E+00 1.22E+00 1.78E-0 O.OOE+00 5.42E-01 9.93E+00 1.50E-01

Pr-143 1.67E-02 6.26E-03 8.35E-04 O.OOE+00 2.36E-03 5.17E-01 4.45E-02

Pr-144 0.OOE+00 O.OOE+00 0.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00

Nd-147 9.90E-03 1.01E-02 6.23E-04 O.OOE+00 3.93E-03 4.02E-01 3.89E-02

W-187 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 0.00E+00

Np-239 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 O.OOE+00 0.OOE+00 O.OOE+OO
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REMP DOSE FACTORS FOR ADULT AGE GROUP: SHORELINEISEDIMENT TOTAL BODY AND SKIN DOSE
mrem-kglpCi-yr

UCXID:El0 TBODY l0 S0 4NUCLIDE L Y S.IN

H-3 O.OOE+OO O.OOE+O0 Ru-103 6.91 E-07 8.06E-07

C-14 O.OOE+OO O.OOE+O0 Ru-105 8.64E-07 9.79E-07

Na-24 4.80E-06 5.57E-06 Ru-1 06 2.88E-07 3.46E-07

P-32 O.OOE+00 O.OOE+00 Ag-110m 3.46E-06 4.03E-06

Cr-51 4.22E-08 4.99E-08 Te-125m 6.72E-09 9.22E-09

Mn-54 1.11 E-06 1.31 E-06 Te-127m 2.i1 E-10 2.50E-10

Mn-56 2.11 E-06 2.50E-06 Te-127 1.92E-09 2. 1 E-09

Fe-55 O.OOE+00 0.OOE+00 Te-129m 1.48E-07 1.73E-07

F e-59 1.54E-06 1.80E-06 Te-129 1.36E-07 1.61 E-07

Co-58 1.34E-06 1.57E-06 Te-131m 1.61 E-06 1.90E-06

Co-60 3.26E-06 3.84E-06 Te-131 4.22E-07 4.99E-04

Ni-63 O.OOE+00 0.OOE+00 Te-132 3.26E-07 3.84E-07

Ni-65 7.1 OE-07 8.26E-07 1-130 2.69E-06 3.26E-06

Cu-64 3.05E-07 3.26E-07 1-131 5.38E-07 6.53E-07

Zn-65 7.68E-07 8.83E-07 1-132 3.26E-06 3.84E-06

Zn-69 O.OOE+O0 O.OOE+00 1-133 7.1 OE-07 8.64E-07

Br-83 1.23E-08 1.79E-08 1-134 3.07E-06 3.65E-06

Br-84 2.30E-06 2.69E-06 1-135 2.30E-06 2.69E-06

Br-85 0.OOE+00 O.OOE+00 Cs-134 2.30E-06 2.69E-06

Rb-86 1.21 E-07 1.38E-07 Cs-136 2.88E-06 3.26E-06

Rb-88 6.72E-07 7.68E-07 Cs-1 37 8.06E-07 9.41 E-07

Rb-89 2.88E-06 3.46E-06 Cs-138 4.03E-06 4.61 E-06

Sr-89 1.08E-10 1.25E-10 Ba-139 4.61 E-07 5.18E-07

Sr-90 O.OOE+00 0.00E+00 Ba-140 4.03E-07 4.61 E-07

Sr-91 1.36E-06 1.59E-06 Ba-141 8.26E-07 9.41 E-07

Sr-92 1.73E-06 1.92E-06 Ba-142 1.52E-06 1.73E-06

Y-90 4.22E-10 4.99E-10 La-140 2.88E-06 3.26E-06

Y-91 m 7.30E-07 8.45E-07 La-142 2.88E-06 3.46E-06

Y-91 4.61 E-09 5.18E-09 Ce-141 1.06E-07 1.19E-07

Y-92 3.07E-07 3.65E-07 Ce-143 4.22E-07 4.80E-07

Y-93 1.09E-07 1.50E-07 Ce-144 6.14E-08 7.1 OE-08

Zr-95 9.60E-07 1.11 E-06 Pr-143 O.OOE+00 O.OOE+00

Zr-97 1.06E-06 1.23E-06 Pr-144 3.84E-08 4.42E-08

Nb-95 9.79E-07 1.15E-06 Nd-147 1.92E-07 2.30E-07

Mo-99 3.65E-07 4.22E-07 W-187 5.95E-07 6.91 E-07

Tc-99m 1.84E-07 2.1 E-07 Np-239 1.82E-07 2.1 E-07

Tc-101 5.18E-07 5.76E-07
..
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REMP DOSE FACTORS FOR TEEN AGE GROUP:SHORELINE/SEDIMENT TOTAL BODY AND SKIN DOSE

mrem-kg/pCi-yr

777777; .l ... ........ ..B.... ..... ... S 0 l0000 :ti;;t X tID ll0 00 0l-0 : 0 0:00l 0l :0:0-ULIE TBDSKN NUICLIDJE T iBOy SKIN....

H-3 O.OOE+00 0.OOE+00 Ru-103 3.86E-06 4.50E-06

C-14 O.OOE+00 0.OOE+00 Ru-105 4.82E-06 5.47E-06

Na-24 2.68E-05 3.11 E-05 Ru-106 1.61E-06 1.93E-06

P-32 O.OOE+00 O.OOE+00 Ag-11Om 1.93E-05 2.25E-05

Cr-51 2.36E-07 2.79E-07 Te-125m 3.75E-08 5.15E-08

Mn-54 6.22E-06 7.29E-06 Te-127m 1.18E-09 1.39E-09

Mn-56 1.18E-05 1.39E-05 Te-127 1.07E-08 1.18E-08

Fe-55 O.OOE+00 O.OOE+00 Te-129m 8.25E-07 9.65E-07

Fe-59 8.58E-06 1.01 E-05 Te-129 7.61 E-07 9.OOE-07

Co-58 7.50E-06 8.79E-06 Te-131m 9.OOE-06 1.06E-05

Co-60 1.82E-05 2.14E-05 Te-131 2.36E-06 2.79E-03

Ni-63 O.OOE+00 0.00E+00 Te-132 1.82E-06 2.14E-06

Ni-65 3.97E-06 4.61 E-06 1-130 1.50E-05 1.82E-05

Cu-64 1.70E-06 1.82E-06 1-131 3.OOE-06 3.64E-06

Zn-65 4.29E-06 4.93E-06 1-132 1.82E-05 2.14E-05

Zn-69 O.OOE+00 O.OOE+00 1-133 3.97E-06 4.82E-06

Br-83 6.86E-08 9.97E-08 1-134 1.72E-05 2.04E-05

Br-84 1.29E-05 1.50E-05 1-135 1.29E-05 1.50E-05

Br-85 O.00E+00 O.OOE+00 Cs-134 1.29E-05 1.50E-05

Rb-86 6.75E-07 7.72E-07 Cs-136 1.61E-05 1.82E-05

Rb-88 3.75E-06 4.29E-06 Cs-137 4.50E-06 5.25E-06

Rb-89 1.61 E-05 1.93E-05 Cs-138 2.25E-05 2.57E-05

Sr-89 6.OOE-10 6.97E-10 Ba-139 2.57E-06 2.89E-06

Sr-90 O.OOE+00 O.OOE+00 Ba-140 2.25E-06 2.57E-06

Sr-91 7.61 E-06 8.90E-06 Ba-141 4.61 E-06 5.25E-06

Sr-92 9.65E-06 1.07E-05 Ba-142 8.47E-06 9.65E-06

Y-90 2.36E-09 2.79E-09 La-140 1.61 E-05 1.82E-05

Y-91rm 4.07E-06 4.72E-06 La-142 1.61 E-05 1.93E-05

Y-91 2.57E-08 2.89E-08 Ce-141 5.90E-07 6.65E-07

Y-92 1.72E-06 2.04E-06 Ce-143 2.36E-06 2.681E-06

Y-93 6.11 E-07 8.36E-07 Ce-144 3.43E-07 3.97E-07

Zr-95 5.36E-06 6.22E-06 Pr-143 0.00E+00 0.001E+00

Zr-97 5.90E-06 6.86E-06 Pr-144 2.14E-07 2.47E-07

Nb-95 5.47E-06 6.43E-06 Nd-147 1.07E-06 1.29E-06

Mo-99 2.04E-06 2.36E-06 W-187 3.32E-06 3.86E-06

Tc-99m 1.O3E-06 1.18E-06 Np-239 1.02E-06 1.18E-06

Tc-1 01 2.89E-06 3.22E-06
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REMP DOSE FACTORS FOR CHILD AGE GROUP: SHORELINEISEDIMENT TOTAL BODY AND SKIN DOSE
mrem-kglpCi-yr

NCIE T.BODY:~;~ SKIN N:~~ UCLIDE. T.::BO:DY SK.... N

H-3 O.OOE+00 0.OOE+00 Ru-103 8.06E-07 9.41 E-07
C-14 O.OOE+OO 0.OOE+O0 Ru-105 1.01E-06 1.14E-06

Na-24 5.60E-06 6.50E-06 Ru-1 06 3.36E-07 4.03E-07
P-32 O.OOE+0O 0.OOE+00 Ag-11 Om 4.03E-06 4.70E-06

Cr-51 4.93E-08 5.82E-08 Te-125m 7.84E-09 1.08E-08
Mn-54 1.30E-06 1.52E-06 Te-127m 2.46E-10 2.91E-10
Mn-56 2.46E-06 2.91 E-06 Te-127 2.24E-09 2.46E-09
Fe-55 O.OOE+00 O.OOE+00 Te-129m 1.72E-07 2.02E-07
Fe-59 1.79E-06 2.11 E-06 Te-129 1.59E-07 1.88E-07
Co-58 1.57E-06 1.84E-06 Te-131m 1.88E-06 2.22E-06
Co-60 3.81 E-06 4.48E-06 Te-131 4.93E-07 5.82E-04
Ni-63 0.OOE+00 O.OOE+00 Te-132 3.81 E-07 4.48E-07
Ni-65 8.29E-07 9.63E-07 1-130 3.14E-06 3.81 E-06
Cu-64 3.56E-07 3.81 E-07 1-131 6.27E-07 7.62E-07
Zn-65 8.96E-07 1.03E-06 1-132 3.81 E-06 4.48E-06
Zn-69 O.OOE+00 O.OOE+00 1-133 8.29E-07 1.01E-06
Br-83 1.43E-08 2.08E-08 1-134 3.58E-06 4.26E-06
Br-84 2.69E-06 3.14E-06 1-135 2.69E-06 3.14E-06
Br-85 O.OOE+00 0.OOE+00 Cs-134 2.69E-06 3.14E-06
Rb-86 1.41E-07 1.61E-07 Cs-136 3.36E-06 3.81 E-06
Rb-88 7.84E-07 8.96E-07 Cs-137 9.41 E-07 1.1 OE-06
Rb-89 3.36E-06 4.03E-06 Cs-138 4.70E-06 5.38E-06
Sr-89 1.25E-10 1.46E-10 Ba-139 5.38E-07 6.05E-07
Sr-90 O.OOE+00 O.OOE+00 Ba-140 4.70E-07 5.38E-07
Sr-91 1.59E-06 1.86E-06 Ba-141 9.63E-07 1.1 OE-06
Sr-92 2.02E-06 2.24E-06 Ba-142 1.77E-06 2.02E-06

Y-90 4.93E-10 5.82E-10 La-140 3.36E-06 3.81E-06
Y-91 m 8.51 E-07 9.86E-07 La-142 3.36E-06 4.03E-06
Y-91 5.38E-09 6.05E-09 Ce-141 1.23E-07 1.39E-07
Y-92 3.58E-07 4.26E-07 Ce-143 4.93E-07 5.60E-07
Y-93 1.28E-07 1.75E-07 Ce-144 7.17E-08 8.29E-08
Zr-95 1.12E-06 1.30E-06 Pr-143 O.OOE+00 O.OOE+0O
Zr-97 1.23E-06 1.43E-06 Pr-144 4.48E-08 5.15E-08
Nb-95 1.14E-06 1.34E-06 Nd-147 2.24E-07 2.69E-07
Mo-99 4.26E-07 4.93E-07 W-187 6.94E-07 8.06E-07

Tc-99m 2.15E-07 2.46E-07 Np-239 2.13E-07 2.46E-07

Tc-101 I 6.05E-07 6.72E-07
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PROCEDURE REVISION SUMMARY

TITLE: DOSE ASSESSMENT POLICY STATEMENTS

1. Initial issue in procedure format.

2. Section 10 of ODCM Revision 7 is reorganized in the format established by
NDAP-QA-0002. No revision bars are used since the change was to the entire
section.

3. Cover sheet, Revision Summary, and Table of Contents are added.

4. Tables 8 through 11 of ODCM Revision 7 are incorporated as Attachments A
through D, respectively. System numbers have been added. Tables sorted by
system number. System descriptions have been changed to those in NEPM-QA-
0221, Attachment C.

5. Attachment A - Cement Silo, Radwaste Evaporator, and MSIV Leakage Control
System have been deleted because they are no longer in use.
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6. Attachment B- Condensate Storage Tank Berm has been deleted from listing of
insignificant pathways in accordance with EC-ENVR-1008, Revision 2.

7. Policy statement provided in Section 10.1 of ODCM Revision 7 is relocated to
ODCM-QA-004 and ODCM-QA-005.

8. Policy statements provided in Section 10.2 of ODCM Revision 7 pertaining to
airborne and waterbome effluents are relocated to ODCM-QA-004 and ODCM-
QA-005, respectively.

9. Policy statements provided in Sections 10.5, 10.7, and 10.8 of ODCM Revision 7
pertaining to setpoints are relocated to ODCM-QA-003.

10. Policy statements provided in Section 10.4 and 10.6 and Table 12 of ODCM
Revision 7 are relocated to ODCM-QA-007.
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1.0 PURPOSE

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.

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

2.0 POLICYIDISCUSSION

2.1 Evaluation and Monitoring Criteria for Effluent Pathways

2.1.1 Potential effluent pathways will be evaluated on a case-by-case basis.
The evaluation will include identification of systems which are normally
non-radioactive (as described in the FSAR) but could possibly become
radioactive through interfaces with radioactive systems (Reference:
NRC IE Bulletin No. 80-10). The evaluation will determine the
significance of any potential effluents pathways and extent of sampling
and/or monitoring required. The frequency of sampling or monitoring will
be determined based on the potential for contamination, the potential for
inadvertent releases, the potential levels of contamination and releases,
and the potential impact on station offsite doses.

2.1.2 Results of sampling and/or evaluation will be used to classify potential
effluent pathways into one of the following categories:

a. Not an Effluent Pathway

b. Insignificant Effluent Pathway

c. Significant Effluent Pathway

Listings of systems by category are provided in Attachments A, B, and C.

2.1.3 Certain systems, including structures, tanks or other enclosures, within
the Site Boundary of the SSES are not normally considered to be
effluent pathways because their contents are designed or expected to be
non-radioactive (not containing radioactive materials of SSES origin).
Some of these systems, though normally isolated from radioactively
contaminated systems, are physically connected to those systems so
that the failure of an isolating mechanism, such as a valve, could allow
them to become contaminated. These normally non-radioactive systems
are considered 80-10 systems in accordance with NRC IE Bulletin 80-10
if they have both a potential for radioactive contamination and a release
pathway to the environment. Certain holding tanks for liquids and/or
sludges that are not physically connected to radioactively contaminated
systems also could become radioactively contaminated if they were to
receive and concentrate radioactive materials from undetectable to

Approval MWS
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detectable levels. All such tanks/vessels that receive/collect materials
that have been in the station's Radiologically Controlled Areas, that allow
these materials to contact liquids, and from which the liquid contents of
the tanks could be released to the environment should be considered as
80-10 systems. Identified 80-10 systems are listed in Attachment D.

All 80-10 systems shall be sampled and analyzed for radioactivity
periodically in accordance with station procedures. Those 80-10
systems in which radioactivity is detected shall be restricted from use
until the cause of the contamination has been corrected and the system
is determined to be non-radioactive again. Continued use of an 80-10
system while contaminated shall only be permitted in accordance with a
10CFR50.59 Safety Evaluation of the operation of the system as a
radioactive system by the system operator/engineer.

2.1.4 Positively detected radioactive material in samples collected from all
airborne and waterborne offsite release pathways will be reported in the
Annual Effluent and Waste Disposal Report.

2.2 Low-Level Radioactivity in the Sewage Treatment Plant

2.2.1 Sewage processing facilities, such as the SSES sewage treatment plant,
can under certain conditions receive low levels of radioactive materials.
The most notable scenario is when individuals who work on-site have
been subjected to the medical administration of radiopharmaceuticals for
diagnostic or therapeutic purposes. In these cases, normal biological
elimination processes can easily result in levels of radioactivity in
sewage treatment plant solutions and suspensions which are within the
detection capabilities of the associated sampling and analysis program.

2.2.2 Because disposal of sewage treatment plant sludge by controlled
dispersal on specified tracts of land is a common practice, the following
guidelines have been established:

a. All sludge collected in the sludge holding tank should be sampled
and analyzed prior to land disposal to quantify any radioactivity
present above natural background levels.

b. Sludge containing nuclides with short half-lives, for example 1-131,
should be contained on-site to permit decay to less than detectable
levels.

c. When sludge is contaminated with nuclides which have half-lives
sufficiently long to make hold-up for decay impractical, the
following options should be considered:

(1) Dispose of the sludge as low level radioactive waste.

Approval MWS
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(2) Obtain a special permit pursuant to the requirements of 10
CFR 20.2002.

d. The sewage treatment plant liquid effluent should be sampled
monthly for radioactivity. This can be accomplished by drawing a
sample from the chlorine contact chamber.

3.0 REFERENCES

3.1 10CFR20.2002, Method for Obtaining Approval of Proposed Disposal
Procedures.

3.2 10 CFR 20 Appendix B, Concentrations in Air and Water Above Natural
Background.

3.3 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.

3.4 10CFR50.59, Changes, Tests, and Experiments.

3.5 NRC IE Bulletin No. 80-10, Contamination of Nonradioactive System and
Resulting Potential for Unmonitored, Uncontrolled Release of Radioactivity to
Environment.

3.6 FSAR Section 11.2, Liquid Waste Management Systems.

3.7 FSAR Section 11.3, Gaseous Waste Management Systems.

3.8 ODCM-QA-003, Effluent Monitor Setpoints.

3.9 PP&L Calculation EC-ENVR-1008, Unmonitored Release Analysis: Systems
Identified in PLI-77,223.

3.10 Safety Evaluation NL-89-002: Dry Active Waste Volume Reduction System.

3.11 Safety Evaluation NL-90-029, Temporary Laundry Facility.

3.12 Safety Evaluation NL-92-007, Operation of LLRWHF at SSES.

3.13 Safety Evaluation NL-95-001, Refueling Outage Decay Heat Removal and Tie-
In of the SDHR Temporary Cooling Equipment.

Approval MWS
Date see page 1



ODCM-QA-009
Revision 0

Page 8 of 15

3.14 Safety Evaluation NL-95-015, Operation of the Sewage Treatment Plant with
Sludge Activity Above Environmental LLDs.

4.0 RESPONSIBILITIES

4.1 Supervisor- OperationsTechnology

4.1.1 Ensures adequacy and correctness of dose and effluent policy
statements.

4.1.2 Ensures effluent pathways are properly evaluated based on calculations
or other appropriate methods.

5.0 DEFINITIONS

5.1 Insignificant Effluent Pathway - Evaluation and/or periodic sampling
demonstrate that the pathway may contain radioactive effluents, however, these
effluents may not be reasonably expected to exceed 10 percent of the
appropriate unrestricted area MPC value (fractional MPCs summed when
appropriate) listed in Table II of Appendix B to 10 CFR 20. A release pathway
which falls in this category will be sampled periodically.

5.2~ iPn-SMaEimum Permissil Cnetratidon asdefine p n1CR0 pedxB
11 9 t.un ... ...........

H prtin rainuld inetr)dmnsrtsta heptwyhsn

poenia forees o aia tive ae ia Altog o Meuied pei di

5.3 o Ainifcn Effluent Pathway -Realsivaluation (eg., pengineersmping designstratem

that the pathway may contain radioactive effluents, and these effluents may be
reasonably expected to exceed 10 percent of the appropriate unrestricted area
. tPC value (fractional MPCs summed when appropriate) listed in Table 2 of
Appendix B to R0 CFR 20. A release pathway which falls in this category will be
sampled continuously.

....... N -A 5 6'.~.i. 'A ': -- 'iie ! m

t..'... .......

t . .. ' '..... .. . .'.'S S & ~ .. 'kk$'Sk ~$~~ ~S~ $$ k .' ~ N.

5.Nt.n.ffuet.atwa -Raitic evaluatio (.g... engneein desgn system-
opeaton rdinulie ivnoy Veosrts htteptwyhsn

tat thWatwy ma.oti.aiacieefuns an .tee. flunt.ayb
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6.0 PROCEDURE

7.0 RECORDS

None.

odcm-qa-009(26)
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SYSTEMS CLASSIFIED AS NOT AN EFFLUENT PATHWAY

'SY$TEMNO. E T1 -. -:REFEREN.C.E.

008 Domestic Water 1

09B, C River Water Makeup 1

09E Intake Compressed Air 1

010 Screens and Screenwash 1

013A, B, F, G Fire Protection Water I

013C Fire Protection CO2  1

013D Fire Protection Halon 1

015 Turbine Building Closed Cooling Water 1

020 Building Drains: NON RAD 1

021 Water Pretreatment 1

022 Makeup Demineralizers 1

023 Fuel Oil 1

025 Containment Instrument Gas 1

027 Station Auxiliary Boiler 1

030 Control Structure Chilled Water 1

033N Turbine Bldg. Chilled Water 1

034K Reactor Bldg. Chilled Water 1

035 Fuel Pool Cooling 1

035A Fuel Pool Demineralizers 1

036 Fuel Pools 1

037B, D Condensate and Refuel Water Transfer 1

038 Low Pressure Air 1

039 Condensate Demineralizer 1

040 Lube Oil Transfer/Purification 1

041C, E Cooling Tower Acid/Chlorination 1

042 Circulating Water 1

Notes:

1. PP&L Calculation EC-ENVR-1008
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SYSTEMS CLASSIFIED AS NOT AN EFFLUENT PATHWAY

;=Y$TEMNO ........... REFERENC

043E Condenser Tube Cleaning 1

045 Feedwater 1

046 Extraction Steam 1

047 Feedwater Heaters 1

049 Residual Heat Removal 1

050 Reactor Core Isolation Cooling

051 Core Spray 1

052 High Pressure Coolant Injection 1

053 Standby Liquid Control 1

055 Control Rod Drives 1

059A Suppression Pool 1

059C Primary Containment Vacuum Breakers 1

059E Suppression Pool Cleanup 1

061 Reactor Water Cleanup 1

062 Reactor Pressure Vessel 1

064A, B Reactor Recirculation System 1

065G Radwaste Chilled Water 1

069A LRW Collection (TB and Cond. Outer Area Sumps)1

071 Gaseous Radwaste Recombiner Closed Cooling Water 1

074A Nitrogen Storage 1

074B Hydrogen Storage 1

076 Sampling Stations 1

076F Post Accident Sampling System 1

082 Bypass Steam 1

083 Main Steam Isolation Valves/ Nuclear Steam Supply 1
System Shutoff

Notes:

1. PP&L Calculation EC-ENVR-1008
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SYSTEMS CLASSIFIED AS NOT AN EFFLUENT PATHWAY

....YSTEM NO. -...... ... .. ::IDIEl|CRIPT I N. lREFERENCE.'

083D, E Automatic Depressurization System 1

084 Moisture Separators 1

092 Turbine Steam Seals 1

093E Electrohydraulic Control 1

097 Stator Cooling 1

098 Main Generator 1

099C Storm Drains 1

Temporary SDHR System 2

Temporary Laundry Facility 3

Notes:

1. PP&L Calculation EC-ENVR-1008

2. Safety Evaluation NL-95-001: Refueling Outage Decay Heat Removal and Tie-In of the
SDHR Temporary Cooling Equipment

3. Safety Evaluation NL-90-029: Temporary Laundry Facility
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SYSTEMS CLASSIFIED AS INSIGNIFICANT EFFLUENT PATHWAY

Y N . . .. .. ........ ... .. .. - .- , .- W-W.ESCRIP-T !QO N...-'. : -I..... REFERENCEi

037B Condensate Storage and Transfer 1

037D Refueling Water Storage and Transfer 1

086 Low Level Radwaste Handling Facility 3

095 H2 Seal Oil 1

093 Main Turbine/RFPT Lube Oil 1, 4

099 Second Sort (DAW Volume Reduction) Facility 2

099D Sewage Treatment Plant 5

Notes:

1. PP&L Calculation EC-ENVR-1008

2. Safety Evaluation NL-89-002: Dry Active Waste Volume Reduction System

3. Safety Evaluation NL-92-007: Operation of LLRWHF at SSES

4. Main Tb/RFPT Lube Oil are designed to be operated as non-radioactive systems. They
are classified as Insignificant Effluent Pathways based on source terms and offsite
dose rate results for consideration of a contaminated source term.

5. Sewage treatment plant is designed to be operated as a non-radioactive system.
Classification as an Insignificant Effluent Pathway is in accordance with Safety
Evaluation NL-95-015.
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SYSTEMS CLASSIFIED AS SIGNIFICANT EFFLUENT PATHWAY

.. t E........ ..... I E.. R ... .
.SYSTM .NO- .D.SCRIPTON REFERE CE

069 Liquid Waste Management Systems 1

072 Gaseous Waste Management Systems 2

Notes:

1. SSES FSAR Chapter 11.2

2. SSES FSAR Chapter 11.3
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SYSTEMS WITH NRC l/E BULLETIN 80-10 APPLICABILITY

. SYSTEM. N. DS CR .X.....PTION

011 Service Water (F/P HTX Discharge)

016 RHR Service Water

018 Instrument Air

019 Service Air

027 Station Auxiliary Boilerl Auxiliary Steam

035 Shutdown Decay Heat Removal Service Water

040 Batch Lube Oil Tank

048 Feedwater Pump Turbine (Lube Oil)

054 Emergency Service Water

093 Main Turbine (Lube Oil)

095 H2 Seal Oil (Separator Tank)

099D Sewage Treatment Plant

Condensate Storage Tank Berm
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