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INTERNAL DOSE ASSESSMENT

 LISTNUM  \l 1 
Scope
This procedure covers the process of internal dose assessment and assignment based on airborne radionuclide concentration intake. Ingested or absorbed concentrations and wound or puncture contaminations are not addressed in this procedure.

 LISTNUM 
Purpose
The purpose of this procedure is to assess and assign personnel internal dose in accordance with Reference 3.1.1 based on air sampling, as well as standardize the methods used to prepare internal dose records. Internal dose derived using the Annual Limits on Intake (ALI) tables in Reference 3.1.2 for individual isotopic intake is the primary means of BCLDP dose assignment during normal operations. Dose assignment may be supplemented and confirmed by bioassay measurements during non-routine operations such as an operational unplanned intake in accordance with Reference 3.1.3.
 LISTNUM 
References, Definitions, and Developmental Resources
 LISTNUM  \l 2 
References

 LISTNUM  \l 3 
DD-93-09, BCLDP Internal Dosimetry Technical Basis Document
3.1.2
Title 10 CFR 20, Standards for Protection Against Radiation
3.1.3 
HP-AP-5.0, Internal Dosimetry Program

3.1.4 
HP-AP-15.0, DAC-HOUR Tracking
3.1.5
HP-AP-11.0, Air Sampling and Analysis 
3.1.6
HP-AP-2.0, External Dosimetry Program

3.1.7
PR-AP-17.1, Operation of the Project Records Management System

 LISTNUM  \l 2 
Definitions

Annual Limit of Intake
Committed Dose Equivalent Committed Effective Dose Equivalent
DAC-HOUR

Deep Dose Equivalent 
Derived Air Concentration

nALI
sALI

Total Organ Dose Equivalent (TODE)

 LISTNUM 
Developmental Resources

None.

 LISTNUM  \l 1 
General

4.1
It has been determined that the Battelle King Avenue and West Jefferson facilities have only one classification of organ/tissue-affecting radionuclides; those that are assimilated by the bone surface per reference 3.1.1. Thus, evaluations to determine the significantly irradiated organs are not necessary and are not described in this procedure. The identified Standard Isotopes at Battelle are given as Attachment 1.

4.2
Estimated DAC-HOUR tracking is required per Reference 3.1.4 as a field measure, only, to ensure that administrative internal dose limits referenced in 3.1.2 are not exceeded. Air sample data, stay time, and applicable respiratory equipment information are needed to determine actual intakes.

4.3
When the individual intake consists of a mixture of radionuclides, certain isotopes may be disregarded for dose calculation. The determination as to which isotopes may be disregarded in accordance with Reference 3.1.2, Section 20.1204 (g).

 LISTNUM  \l 1 
Procedure
 LISTNUM  \l 2 
The 
Radiation Field Operations Manager (RFOM) shall forward the completed and approved copies of the following forms to the Dosimetry Project Manager (PM) for each applicable person internal dose assessment in accordance with Reference 3.1.4.
5.1.1 DDO-057, “Air Sample Data and Analysis.”
5.1.2 DDO- 219, “DAC-Hour Tracking”
5.1.3 “Battelle Radioanalytical Laboratory report”
5.2 The Dosimetry PM shall ensure that all the forms indicated above contain all the required and accurate information of applicable personnel and air sample information for entry into the Safety, Health, and Environmental Support (SHES) database.
5.3 Dosimetry personnel will enter the following data into the Internal Dose Air Sample Record screen in SHES:
5.3.1 The constant data from the DDO-219:  RAL#, HPS#, respiration rate, (utilizing Reference Man’s respiration rate for light work (20 liters per minute) as indicated in Reference 3.1.2), and date of intake into the appropriate computer fields.
5.3.2 In the same screen as above enter the ( and ( air sample components into the air alpha and air beta fields.
5.3.2.1 The ( value used is from Section 4, Long Lived Activity Calculation, of DDO-057 .  If this calculation is not available enter the ( value from Section 3, Decayed Counting Data. NOTE:  If this value is not available return the form to Health Physics.
5.3.2.2 The ( value from Section 3 of the DDO-057 is entered.  NOTE: If this value is not available return the form to Health Physics.
5.3.3 In the same screen, enter the applicable isotope values from the Battelle Radioanalytical Report in the Isotope Field.  The standard isotopes identified in the Battelle Waste Stream and their stochastic and non-stochastic ALI and DAC values assigned from Reference 3.1.2 are listed in Attachment I.
5.3.4 Upon completion of the above data the unknown gross ( (GAPU) and gross ( (GR(-UNK) values are calculated. The appropriate ( and ( specific isotope values are subtracted from the ( and ( air sample fields and the left over value is assigned as unknown.  These unknown values are assigned their stochastic and non-stochastic ALI and DAC value in accordance with Reference 3.1.2 and 3.1.6.  The GAPU and GR(-UNK values are then entered into the Isotope field.
5.3.5 Next fill in the following computer fields with the applicable personnel assigned internal dose according to the results of the current RAL result:  SS#, stay time, and protection factor. The database program will calculate actual intake in microcuries for the individual’s entry utilizing Reference Man’s respiration rate for light work (20 liters per minute).
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5.3.6 Print out an internal dose report for all applicable data entered per that RAL result.  The input report shall be reviewed for accuracy and completeness by the Dosimetry PM and forwarded to the ALARA group for review and the generation of the DDO-100, “Internal Dose and Actual DAC-Hour Assignment Form.”

5.4 The ALARA technician shall review the internal dose report for the use of the appropriate isotopes in accordance with Reference 3.1.3 and list these values in the appropriate DDO-100 column.  Using the formulas listed at the top of the DDO-100, μCi intake, CEDE, CDE, DAC Fraction, % of Sample, and Actual DAC-HOURS are calculated.
5.5 Upon completion of the calculations and data entry, the ALARA technician shall verify the dose is in compliance with regulatory and Battelle dose limits and reflects the same results as the internal dose report generated by Dosimetry.  If any discrepancies exist, the RTS Manager shall be notified to resolve the discrepancies.  After the DDO-100 is signed by the ALARA technician it should be forwarded to the RTS Manager for approval.
5.6 The RTS Manager shall review the DDO-100 and supporting documentation.  Upon approval will sign, date, and forward the DDO-100 to the Dosimetry PM.
5.7 The Dosimetry PM will review all applicable paperwork for completeness and signs the DDO-100 to indicate entry into the database.
5.8 The Dosimetry PM will then gain access to SHES and update the database for the appropriate individual.
5.8.1 The database program will calculate actual intake in microcuries for the individual’s entry utilizing Reference Man’s respiration rate for light work (20 liters per minute).
5.8.2 The database program will then divide the intake by the stochastic ALI for the isotope of concern and multiply the result by 5000 mrem to obtain the CEDE to be assigned to the individual’s cumulative dose record. NOTE:  Even if a non-stochastic ALI value is listed for the isotope, the stochastic value is used for the purpose of assigning equivalent whole body dose as long as the CDE does not exceed 50 Rem to the bone.
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5.8.3 The database program will then calculate CDE, but only for bone-seeking isotopes identified in the Battelle waste stream.  Should a different organ-specific isotope be identified in the Battelle waste stream, the CDE shall be calculated and the assigned dose approved by the RTS Manager on a case-by-case basis.  Standard isotopes identified in the Battelle waste stream are given in Attachment 1.
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5.8.4 The SHES database program will round off total calculated values as follows:  Total CEDE and/or Total CDE less or equal to 0.50 mrem will be rounded down to zero dose. Dose greater than 0.50 but less than 1.0 will be rounded up to 1 mrem. Dose greater than or equal to 1 mrem will retain its calculated value.




 LISTNUM  \l 2 
The Dosimetry PM shall print out a DDO-048, NRC Form 5 Equivalent in accordance with Reference 3.1.6 for each individual assigned internal dose.  This form is used to verify that the correct isotopes and values of internal dose were properly assigned to the individual’s dose history by the SHES database.  If the Dosimetry PM agrees with the calculated internal dose on the DDO-048, it shall be signed in approval and filed with the DDO-100 in each individual’s personnel monitoring records.

 LISTNUM  \l 1 .0
Records
6.1 Project records resulting from the implementation of this procedure are presented below and processed in accordance with Reference 3.1.7.

•
Internal Dose Report

•
Internal Dose and Actual DAC-Hour Assignment Form

7.0
Forms, Exhibits, and Attachments

7.1
Forms

•
DDO-048, NRC Form 5 Equivalent (See Reference 3.1.6)

•
DDO-057, Air Sample Data and Analysis (See Reference 3.1.5)

• 
DDO-100, Internal Dose and Actual DAC-HOUR Assignment Form

•
DDO-219, DAC-HOUR Tracking (See Reference 3.1.3)

7.2
Exhibits

None.

7.3
Attachments

•
Attachment 1, Standard Isotopes at Battelle


ATTACHMENT 1

STANDARD ISOTOPES AT BATTELLE
(FOR INHALED CONCENTRATIONS ONLY)

VALUES TAKEN FROM 10 CFR 20 App. B

	
	
	Stochastic
	Non-Stochastic
	
	

	Affected Tissue
	Isotope
	((Ci)

sALI
	((Ci/mL)

sDAC
	((Ci)

nALI
	((Ci/mL)

nDAC
	LRC
	Chemical Form

	Bone Surf
	Am-241
	1E-2
	4E-12
	6E-3
	3E-12
	W
	All Compounds

	
	C-14
	2E+3
	1E-6
	
	
	
	Organic/Compounds Except CO, CO2

	
	Co-60
	3E+1
	1E-8
	
	
	Y
	Oxides, Hydroxides, Halides, and Nitrates

	
	Cs-134
	1E+2
	4E-8
	
	
	D
	All Compounds

	
	Cs-137
	2E+2
	6E-8
	
	
	D
	All Compounds

	
	Eu-154
	2E+1
	8E-9
	
	
	W
	All Compounds

	Bone Surf
	Eu-155
	1E+2
	4E-8
	9E+1
	4E-8
	W
	All Compounds

	Bone Surf
	Gross Alpha WJ (Pu239)
	1E-2
	4E-12
	6E-3
	3E-12
	W
	All Compounds

See note GAPu

	Bone Surf
	Gross Alpha KA (Th232)
	3E-3
	1E-12
	1E-3
	5E-13
	W
	All Compounds (1)
See note GATh

	
	H-3
	8E+4
	2E-5
	
	
	All
	Water

	Bone Surf
	MFP (Sr90)
	2E+1
	8E-9
	2E-1
	8E-9
	
	See note – MFP

	Bone Surf
	Pu-239
	1E-2
	4E-12
	6E-3
	3E-12
	W
	All Compounds

	Bone Surf
	Pu-241
	6E-1
	2.5E-10
	3E-1
	1E-10
	W
	All Compounds

	
	S-35
	2E+3
	9E-7
	
	
	W
	Compounds listed in 10CFR20, App. B

	Bone Surf
	Sr-90
	2E+1
	8E-9
	2E+1
	8E-9
	D
	Soluble Compounds except SrTiO3

	Bone Surf
	Th-228
	2E-2
	8E-12
	1E-2
	4E-12
	W
	All Compounds (1)

	Bone Surf
	Th-230
	2E-2
	8E-12
	6E-3
	3E-12
	W
	All Compounds (1)

	Bone Surf
	Th-232
	3E-3
	1E-12
	1E-3
	5E-13
	W
	All Compounds (1)


ATTACHMENT 1 (continued)

	
	
	Stochastic
	Non-Stochastic
	
	

	Affected Tissue
	Isotope
	((Ci)

sALI
	((Ci/mL)

sDAC
	((Ci)

nALI
	((Ci/mL)

nDAC
	LRC
	Chemical Form

	
	Th-234
	2E+2
	6E-8
	
	
	W,Y
	All Compounds (2)

	
	U-234
	4E-2
	2E-11
	
	
	Y
	Specified Compounds (3)

	
	U-235
	4E-2
	2E-11
	
	
	Y
	Specified Compounds (3)

	
	U-238
	4E-2
	2E-11
	
	
	Y
	Specified Compounds (3)


LEGEND

LRC
Lung Retention Class
Clearance half-time ranges; D = <10 Days, W = 10 to 100 days, Y = >100 Days.

MFP
Mixed Fission Products – Value is based on most restrictive isotope in the mixture which is Strontium 90.

Gross Alpha (Pu-239)
- 
Based on most restrictive isotope in the Alpha emitting mixture at West Jefferson which is Plutonium 239.

Gross Alpha (Th-232)
- 
Based on most restrictive isotope in the Alpha emitting mixture at King Avenue which is Thorium 232.

NOTES:

1)
W class value for Th-228, -230, and -232 (“All Compounds except..”) is more restrictive than Y class value assigned to Thorium oxides and hydroxides.

2)
Y class value for Th-234 more restrictive than W class. Use Y class value.

3)
Values and class listed are specified for chemical forms found at King Avenue and West Jefferson facilities. DAC is the most restrictive listed for these nuclides.
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