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Comments on IAEA Draft Safety Guide

Radiation Safety of Radioisotope Production Facilities (DS434)
	COMMENTS BY REVIEWER

Reviewer: US Nuclear Regulatory Commission (contact: Cindy Flannery, cindy.flannery@nrc.gov)

Country/Organization:  United States of America/US NRC                                 Date:  28 Oct 2016
	RESOLUTION

	Comment No.
	Para/Line No.
	Proposed new text
	Reason
	Accepted
	Accepted, but modified as follows
	Rejected
	Reason for modification/rejection

	1. 
	General
	The safety guide, as indicated from the title “Radiation Safety of Radioisotope Production Facilities,” implies covering all radioisotope production facilities (i.e., radionuclide production in reactors and particle accelerators).  However, the scope of the Safety Guide (as provided in Scope (paragraphs 1.6-1.12) and Section 3) is clearly limited to radioisotopes that have been produced in accelerators (principally cyclotrons), or purified from other sources.  It also addresses elements of the design and operation of accelerators (principally cyclotrons) that pertain directly to the production of radioisotopes.  Therefore, we recommend the title be modified to read “Radiation Safety of Accelerator Radioisotope Production Facilities.”
	The title should reflect the scope of the safety guide.
	
	
	
	

	2. 
	General
	The document covered important aspects of radioactive waste safety and management, especially as described in Section 14.  Nevertheless, we believe adequate characterization of radionuclides as required by regulatory authority and the disposal facility operators is necessary.  In particular the safety guide should refer to waste manifest, coordination with facility operators, and establishing radionuclides detection limits as required by the operator, particularly for radionuclides with high mobility, before shipment in order to avoid controversy about waste acceptance criteria and possible excessive disposal charges of waste.
	Accurate characterization of specific high mobility radionuclides in waste generated from radioisotope production facilities and handling (e.g. Tc-99/Mo-99, H-3, I-123/131, and Cl-36) could be crucial in waste disposal acceptance criteria and disposal charges.
	
	
	
	

	3. 
	1.1, lines 3-4
	Revise:

“The facilities which produce them and in which they are processed are referred to collectively as ‘radioisotope production facilities.’”

To:
“The facilities which produce radionuclides and the facilities in which radionuclides are processed are referred to collectively as ‘radioisotope production facilities.’”
	Editorial and improve readability
	
	
	
	

	4. 
	1.15, line 1
	Remove extra period at the end of the first sentence.
	Editorial
	
	
	
	

	5. 
	2.3, lines 1-3
	“…formally expressed, many practices, such as the operation of radioisotope production facilities, were already in widespread use, and in general their justification was implicit.”
	Add punctuation (commas) to improve readability
	
	
	
	

	6. 
	4.10, line 4
	Revise:
“…in a Safety Guide [18].”

To:

“…in GS-G-1.5 [18].”
	Consistency with other similar references throughout the document
	
	
	
	

	7. 
	4.19 (a)
	Revise:
“Theoretical training that includes training in the properties of radiation as used in the radioisotope production facility:”

To:
“Theoretical training that includes training in radiation protection and the properties of radiation as used in the radioisotope production facility:”
	Expand training to include the topic of radiation protection.
	
	
	
	

	8. 
	5.20
	Suggest deleting 5.20 and adding pertinent information to the end of the first sentence in paragraph 5.22 as follows:

“The exhaust air should be routed through an appropriate filtration system to limit releases of radioactive material to external environments.”
	Eliminate redundancy
	
	
	
	

	9. 
	5.28, line 4
	Revise:

“controls should be so designed that any attempt...”

To:

“controls should be so designed so that any attempt…”
	Editorial
	
	
	
	

	10. 
	5.33, line 2
	Section 16 is referenced at the end of 5.33, but section 16 is related to emergency preparedness.  Paragraph 5.33 should include reference to section 15, which is related to transportation.  Revise to: “…described in section 15.”
	Editorial
	
	
	
	

	11. 
	6.21, line 1
	Change “cyclotope” to “cyclotron” or other intended term.
	Editorial
	
	
	
	

	12. 
	7.10, page 33, items listed under “Shipping Clerks” heading
	Several objectives listed under the “Shipping Clerks” heading should be moved to the beginning of paragraph 7.10 as fundamental concepts and applicable to other workers:
—Effects of time, distance and shielding;

—Individual monitoring, external and internal monitoring and how to interpret their doses;

—Working practices to limit doses and maintain them as low as reasonably achievable;

—Radiation protection programme;
	Expand training to include topics applicable to all workers.
	
	
	
	

	13. 
	8.12
	Eye dosimeters are not broadly available.  The statement as written is not applicable in most cases.  Suggest revising 8.12 to:

“Eye dosimeters, if available, should be worn on forehead for situations requiring the monitoring of the eye doses.  If lens-specific dosimeters are unavailable, the dose to the lens of the eye should be estimated using another dosimeter.”
	Expand applicability
	
	
	
	

	14. 
	8.12
	Consider adding the IAEA TECDOC No. 1731 “Implications for Occupational Radiation Protection of the New Dose Limit for the Lens of the Eye” as a reference to this paragraph and in the list of references at the end of the Safety Guide.
	Completeness
	
	
	
	

	15. 
	8.13, line 1
	Change “overall” to “overalls” or other intended meaning.
	Editorial
	
	
	
	

	16. 
	8.14, line 1
	The term “periodical check” is ambiguous.  Recommend revising to:
“The periodical check of dDosimeters should be processed [or evaluated or read] done at a minimum on least quarterly, basis or more frequently, depending…”
	Reduce ambiguity
	
	
	
	

	17. 
	8.14, line 2
	Change “character” to “nature.”
	Editorial
	
	
	
	

	18. 
	8.14, lines 3-4; 8.19, lines 4-6
	The concept in paragraph 8.14 is addressed in paragraph 8.19.  Recommend deleting the second half of the sentence in paragraph 8.14 regarding the dosimeters being processed by an approved lab because this issue is addressed in paragraph 8.19.  Recommend revising paragraph 8.14 to:
“Dosimeters should be processed [or evaluated or read] at least quarterly, or more frequently, depending on the nature of the work and technical specification of the dosimeter.”
	Eliminate redundancy
	
	
	
	

	19. 
	8.16 and 8.17
	Paragraphs 8.16, 8.17, and 8.18 should be moved up to the beginning of the section.  Paragraphs 8.16 and 8.17 should precede paragraph 8.9.  Paragraph 8.18 should follow paragraph 8.9.
	Improve organization of external monitoring section
	
	
	
	

	20. 
	8.18
	Paragraph 8.9 already describes that each worker should wear a whole-body dosimeter.  To eliminate redundancy, paragraph 8.18 should be revised to read:

“Hot cell operators, RPOs, pharmacists, decontamination workers, laboratory technicians and maintenance staff who routinely enter controlled areas should be subject to individual dose monitoring. These individuals should wear whole body monitors (e.g. a film badge, thermoluminescent dosimeter or optically stimulated luminescent dosimeter) and also wear an electronic personal dosimeter to ensure effective dose management.
	Eliminate redundancy
	
	
	
	

	21. 
	9.6 and 9.9
	Information in paragraph 9.6 is the same as paragraph 9.9. Suggest deleting 9.9.
	Eliminate redundancy
	
	
	
	

	22. 
	9.10, lines 3-7; 9.14, lines 2-6
	The second and third sentences in paragraph 9.10 are the same as the second and third sentences in paragraph 9.14.  Suggest merging the information from both paragraphs into one paragraph.
	Eliminate redundancy
	
	
	
	

	23. 
	9.12, lines 6-7
	The word “in” is used twice.  Revise to: “…converted to units in which the detector reports in (cps or cpm) for ease of use…”
	Editorial
	
	
	
	

	24. 
	9.12, line 8
	The word “stabling” is ambiguous.  Recommend revising the word to an intended meaning.
	Reduce ambiguity
	
	
	
	

	25. 
	9.14, lines 7-9
	The last sentence is difficult to follow.  Recommend revising to improve readability.
	Improve readability
	
	
	
	

	26. 
	9.15
	Paragraph 9.15 is difficult to follow.  Recommend revising to improve readability.
	Improve readability
	
	
	
	

	27. 
	9.23 and 13.1 (b)
	Information in paragraph 9.23 is the same as paragraph 13.1(b).  Suggest deleting either 9.23 or 13.1(b).
	Eliminate redundancy
	
	
	
	
	

	28. 
	10.2, lines 2-4
	Suggest revising the second sentence to: “Soil samples will always contain trace natural amounts of radioactivity, e.g. 137Cs, due to atmospheric weapons testing near the facility may contain contamination from effluents released from the facility, therefore soil samples should be compared to background soil away from the discharge stack facility.”
	Improve applicability
	
	
	
	

	29. 
	10.37
	Paragraph 10.37 is difficult to follow.  Recommend revising to:

“The most efficient ways is to control the release of contaminants are to contain and trap the contaminants at the source itself with using gas bags or traps (liquid nitrogen or cartridges).  Another possibility could be or tank storage for decay (in case of the PET gases).”
	Improve readability
	
	
	
	

	30. 
	Section 14
	Section 14 briefly addresses the decommissioning aspects of radioisotope production facilities to include preparation of a decommissioning plan.  In this regard, suggest adding text to address:

a) Update of the decommissioning plan based on radiological monitoring data and unplanned releases or discharges;

b) Allocation of decommissioning funds in accordance with regulatory requirements and cost of remediation.
	Completeness
	
	
	
	

	31. 
	Reference 20
	The current transportation regulations were last updated in 2012.  Remove (2014) at the end of the reference and replace it with (2012).
	Accuracy
	
	
	
	

	32. 
	Reference 43
	SSG-26 was last updated in 2012.  Remove (2014) at the end of the reference and replace it with (2012).
	Accuracy
	
	
	
	


