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	RESOLUTION

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

	3
	1
	1.6
	“This safety guide updates the guidance given in five previous safety guides: … and The Management System for Technical Services in Radiation Safety (IAEA Safety Standards Series No. GS-G-3.2), which are hereby superseded.”
	Please use uniform citation of publications issued in the IAEA Safety Standards Series.
	
	
	
	

	3
	2
	2.47
	“… conversion coefficients for converting from the basic physical quantity kerma to the directional dose equivalent H'(3, Ω).”
	Editorial correction. Any statement of the directional dose equivalent H' should include a specification of the reference depth d and the direction Ω of the radiation (see Para 2.45).
	
	
	
	

	3
	3
	2.51
	last sentence: 

“For occupational exposure of apprentices and students between the ages of 16 and 18 years, ( is the time to the age of 70 years.”
	Editorial (missing word).
	
	
	
	

	2
	4
	2.66
	In practice, the progeny will rarely, if ever, be in equilibrium, and the PAEC will therefore be some fraction of the equilibrium value. This fraction is called the equilibrium factor, F : F=PAEC/PAEC (equilibrium)
	Inclusion of the formula for the equilibrium factor F for clarification. This was already accepted during the review by committees (Draft Version 3.2), but not included in the current draft.
	
	
	
	

	3
	5
	2.67
	Equation (11): 

PAEC ( (0.558 0.588 ( 10-9 ( 75) ( … 

PAEC ( 2.37 2.40 ( 10-7 J/m3
	Typing error. According to Table 1, the potential alpha energy per unit activity is 0.588 ( 10-9 J/Bq for 218Po.
	
	
	
	

	3
	6
	2.68
	Equation (13): 

F ( 2.37 2.40 ( 10-7 / 5.56 ( 10-7 

F ( 0.426 0.432
	Consequential error resulting from Equation (11) in Para 2.67.
	
	
	
	

	3
	7
	2.70
	The  choice  between  potential  alpha energy  exposure and equilibrium equivalent exposure is not important, since  these  two  quantities  are  simply related  by  a  constant  factor  of  5.56  × 10-9  J•h•m-

3 per Bq•h•m-3
	The value of the exponent should be in the same line as its mathematical sign. If possible, place the value and the unit in the same line.
	
	
	
	

	2
	8
	2.71
	When adopting this approach, an appropriate value for the equilibrium factor F has to be assumed. The use of a default value of 0.4 is usually adequate for this purpose indoor Radon in dwellings and similar workplaces.
	The F factor strongly depends on the room size and also humidity of the air. This was already accepted during the review by committees (Draft Version 3.2), but not included in the current draft.
	
	
	
	

	2
	9
	3.10
	“Optimization of protection and safety needs to be considered at all stages of in the lifetime of equipment and installations facilities, as well as for the entire duration of activities, in relation to both exposures from normal operations and potential exposures. For a facility, these stages usually include design, construction, commissioning, operation and decommissioning (or closure). Consequently, all of them As a consequence, all situations ( from design, through operation to decommissioning and waste management ( should be considered in the optimization procedure.”
	According to the IAEA Safety Glossary (2007 Edition), the term ‘facilities’ is more comprehensive and includes ‘installations’. The term ‘ac​tivities’ includes ‘radioactive waste management’ (i.e. all administrative and operational activities involved in the handling, pretreatment, treatment, conditioning, transport, storage and disposal of radioactive waste). With respect to facilities and installations, it is more accurate to refer to stages in the lifetime rather than to situations.
	
	
	
	

	3
	10
	3.53
	1st sentence: 

“The prior radiological evaluation should describe, as precisely as necessary, the situation involving occupational exposures.”
	To be in line with the title of the related subsection as well as with the wording used in Paras 3.52 and 3.54(3.56.
	
	
	
	

	3
	11
	3.59 (g)
	“The provision of personal protective equipment, if applicable (see paras 3.92 and 9.52(9.609.63);”
	Use of personal protective equipment is dealt with in Paras 9.52(9.63.
	
	
	
	

	3
	12
	3.92
	last sentence: 
“Further details on the use of personal protective equipment are given in paras 9.52(9.609.63.”
	Use of personal protective equipment is dealt with in Paras 9.52(9.63.
	
	
	
	

	3
	13
	3.128
	4th sentence: 
“… for N monitoring periods per year, the recording level RLj (in becquerels) for intake of radionuclide j in a given monitoring period …”
	Completeness and consistency with the definitions of 
1. the investigation level ILj for intake of radionuclide j provided in Para 3.124 and 

2. the critical value Mcj for intake of radionuclide j provided in Para 7.198.
	
	
	
	

	1
	14
	3.161
	“As a result of the criteria in paras 3.158 and 3.160, the following industrial activities are, or may be, subject to the requirements for planned exposure situations [22]: 
… 

(10) Production of tin, copper, aluminium, zinc, lead, and iron and steel; 

(11) Production of cement (maintenance of clinker ovens); 

(1112) Combustion of coal; 

(1213) Water treatment.; 
(14) Geothermal energy production.”
	A number of industries that require mining or processing of highly mineralised waters (like coal mining or geother​mal energy production) are dealing with residues with activity concentrations far above 1 Bq/g. 
Annex VI of the new European BSS (Council Directive 2013/59/EURATOM of 5 December 2013) identifies another two industrial activities involving NORM, namely geothermal energy production and cement production. With regard to the new items (11) and (14), reference to the Council Directive is strongly recommended. 
Usage of geothermal energy requires drilling boreholes and inserting pipes for pumping high-temperature fluids from the rock ground. The rocks may also contain minerals which tend to form a scale inside the pipes and production equipment. In the presence of radionuclides such as radium, the mineral scale, production sludges and waste water will contain NORM. The primary radionuclides produced with the geothermal fluids are Ra-226 and Ra-228.
	
	
	
	

	3
	15
	4.3
	last sentence: 
“Protection of workers who are accidently exposed … should be in line with BSS [2] and in GSR Part 7 [28].”
	Editorial.
	
	
	
	

	2
	16
	4.15
	Table 2: Guidance values for restricting exposure of emergency workers
	The content of Table I.1 of GSR part 7 was changed for Rev. 6.0 (16. April 2014). Please change this table accordingly.  
	
	
	
	

	2
	17
	4.22
	“Female workers who are aware that they are pregnant or breast-feeding should, in order to provide adequate protection for the embryo or foetus, notify the appropriate authority and should be excluded from emergency tasks listed in Table 2, in order to ensure that the embryo, foetus or newborn child and or the infant are is afforded the same broad level of protection as is required for members of the public (para 3.114 of the BSS and para I.4 of the GSR Part 7).”
	Clarification in order to improve the readability and comprehensibility of the whole sentence. The original statement is difficult to understand because the second clause “and or the infant are afforded the level of protection …” does not really fit to the first clause.
For Rev. 6.0 of DS 457, in I.4 a limit of 50 mSv for the full period of in utero development of the embryo and fetus was introduced.
	
	
	
	

	2
	18
	5.42
	2nd sentence: 
“This includes responsibility for protection and safety during the transport, processing, storage, predisposal waste management and disposal of the radioactive waste arising from the remediation.”
	According to the IAEA Safety Glossary (2007 Edition), the term ‘predisposal management’ includes any waste management steps carried out prior to disposal, such as processing (i.e. pretreatment, treatment and conditioning), storage and transport activities.
	
	
	
	

	2
	19
	5.49
	Indoor radon concentrations in private dwellings differ between countries be-cause of differences in geology, climate, construction materials, construction techniques, type of ventilation provided (natural or other-wise) and domestic habits. Within individual countries, there may be marked regional variations. Data on indoor radon concentrations around the world are given in Ref. [34]. The arithmetic mean values for various countries vary from 7 to 200 Bq/m3. Arithmetic mean values in high background areas vary from 112 to 2745 Bq/m3. In some parts of northern Europe, maximum values of up to 84 000 Bq/m3 have been reported. The population weighted worldwide arithmetic mean is 39 Bq/m3.
	Clarification that data for private dwellings are used. For Bavarian water treatment facilities, indoor radon concentrations exceeding some 100.000 Bq/m³ had been reported. This was already accepted during the review by committees (Draft Version 3.2), but not included in the current draft.
	
	
	
	

	2
	20
	6.91 (a)
	1st sentence: 

“Sometimes, when itinerant workers perform maintenance services, changes are made to the default settings of the system (e.g. fluoro modes in which the X ray beam is pulsed rapidly on/off).”
	Explain the meaning of ‘fluoro modes’ as some readers may not be familiar with the imaging modes of digital X ray fluoroscopy.
	
	
	
	

	3
	21
	7.10 (a)
	“… in comparison with Table A.41 in ICRP Publication 74 [8]);”
	Editorial (missing paren​thesis). 
	
	
	
	

	2
	22
	7.21
	Delete: ”on the wrist, or”
	The correction factors for dosimeters on the wrist are very high for inhomogeneous fields. The factor and the associated uncertainties are often not considered. This was already accepted during the review by committees (Draft Version 3.2), but not included in the current draft.
	
	
	
	

	3
	23
	7.105
	2nd sentence: 

“More frequent periodic checks (routine testing ( see paras 7.887.89(7.92) …”
	Routine testing of personal dosimetry systems is dealt with in Paras 7.89(7.92.
	
	
	
	

	3
	24
	7.182
	last sentence: 
“The individual relative bias statistic Bri for the ith measurement in a category (series) with respect to the correct value of the measurand is defined as: … where Ai is the value of the ith measurement in the series being tested.”
	Clarification and consistency with the terminology used in Para 7.183.
	
	
	
	

	2
	25
	7.198
	2nd and 3rd sentence: 
“… where e(g) j is the dose coefficient for ingestion or inhalation of radionuclide j, as appropriate (in sieverts per becquerel), and m(t0) j is the fraction of the intake remaining in the body or in the excretion sample after an elapsed time period t0 between the intake and the time of sampling. The intake is usually assumed to occur at the mid-point of the sampling period, in which case Eq. (21) applies for t0.”
	Correct description of all parameters in Equation (33). Compare with Para 3.130.
	
	
	
	

	3
	26
	7.210
	last sentence: 
“Biokinetic mModels for these routes of exposure are described in Appendix IV.”
	Adjust wording to be more specific with regard to the kind of models.
	
	
	
	

	3
	27
	7.214
	1st sentence: 
“… reference models (i.e. … and a geo​metric standard deviation (GSD) of 2.5) [131]).”
	Editorial (superfluous paren​thesis).
	
	
	
	

	3
	28
	7.223
	2nd sentence: 
“Examples of analyses performed after the administration of the chelating agent Ca-DTPA (Calcium salt of diethylene triamine pentaacetic acid) in cases of accidental intakes of actinides …”
	The abbreviation Ca-DTPA is introduced in Para 7.223 for the first time, but is ex​plained afterwards in Para 10.34. Move the explanation to this place.
	
	
	
	

	3
	29
	7.228
	1st sentence: 

“High levels of exposure of accidentally exposed workers may be associated with nuclear or radiological emergencies such as a nuclear emergency at a nuclear power plant, a criticality accident at a nuclear fuel cycle facility, an accident at an industrial irradiation facility, or a radiological emergency involving a lost or stolen source.”
	Reference to a typical case should be provided. Within the last 40 years, most criticality accidents occurred during process operations with fissile material in solutions or slurries at nuclear fuel cycle facilities. Details are provided in the following publication: 
Los Alamos National Laboratory, A Review of Criticality Accidents, 2000 Revision, LA-13638, May 2000.
	
	
	
	

	2
	30
	8.4
	“The management system of a service provider using radiation should be in accordance with all relevant IAEA safety standards, namely GSR Part 3 [2], GS-R-3 [5] and GS-G-3.1 [6].”
	For completeness, the relevant IAEA safety standards should be specified here.
	
	
	
	

	3
	31
	8.10 (e)
	“Engagement of relevant management- ;”
	Editorial (remove space).
	
	
	
	

	1
	32
	8.24 (h)
	“Ensuring Establishing and implementing an integrated management system that includes safety, health, quality, en​vironmental, security, social and economic aspects as appropriate so that safety is not compromised.”
	1.) It is not clear what the phrase “ensuring … aspects as appropriate” does mean. Clarification is required. It seems that this item relates to Para 4.1 of the Draft Safety Requirements DS456 “Leadership and Management for Safety” (revision of GS-R-3, version dated 13 July 2013). 
2.) Social elements, such as communication with the public and other interested parties, should also be considered in the integrated management system (compare with Para 4.1 of DS456).
	
	
	
	

	2
	33
	9.10
	last sentence: 
“The design philosophy of a ventilation system for radioactive areas in a facility or activity sometimes is to contain and confine radioactive materials by: 

a) Maintaining adequate negative pressure with respect to the atmospheric pressure; 
b) Directed flow of air from potentially lower radioactive less contaminated areas to potentially higher radioactive more contaminated areas, i.e. a pressure drop from the “clean areas” (higher pressure) to the “dirty areas” (lower pressure); 
c) …”
	In our opinion, the term ‘sometimes’ causes an unintentional weakening of the statement provided. If there are other noteworthy design philosophies of a ventilation system for radioactive areas, they should be addressed in this paragraph as well. 
Item b): 

It seems to be more precise to refer to the potential contamination/activity level as the term ‘radioactive areas’ usually stands for ‘controlled and supervised areas’.
	
	
	
	

	2
	34
	9.12
	Delete the items (a)((g) and modify the wording of this paragraph as follows: 

“The ventilation officer in a mine should: have the functions specified in para 3.176 (a)((g).”
	The functions and responsibilities of a ventilation officer in a mine are already addressed in Para 3.176, the corresponding items (a)((g) are nearly identical in wording. Avoid unnecessary doubling of information.
	
	
	
	

	3
	35
	9.14
	1st and 2nd sentence: 
“The proper functioning operation of the primary and auxiliary ventilation systems throughout the operating phase of the facility should be ensured. The healthiness of the systems should and, if necessary, be indicated as audio-visual alarms in the control room/RPO display panel, so that prompt action for the protection of the workers can be initiated.”
	1.) Modify wording to avoid a circular phrase (“operation … throughout the operating phase”). 
2.) The ventilation systems should trigger alarm signals only in case of demand, i.e. for airborne contamination exceeding the safe working levels.
	
	
	
	

	3
	36
	9.40
	3rd sentence: 
“… special cylindrical form beta detectors (see para. [9.36]).”
	Editorial (delete brackets).
	
	
	
	

	3
	37
	9.66
	2nd sentence: 

“Any NORM that cannot be contained effectively within the process and becomes airborne should be controlled by means of a good ventilation system in order to prevent the release of conta​minants and to minimize occupational exposure (see also paras 9.10, 9.13, 9.14 and 9.16).”
	For completion. 
The paragraphs mentioned in parentheses provide further useful guidance with respect to the ventilation system for mineral processing operations.
	
	
	
	

	3
	38
	App. II, II.32
	“Neutrons with energies below 10 eV can be detected through interaction with the nitrogen nuclei of the gelatine resulting in the production of recoil protons based on 14N(n,p)14C reactions.”
	For completeness.
	
	
	
	

	3
	39
	App. II, II.50
	3rd sentence: 
“The operating principles of criticality dosimeters need to be different than from those for of the routine neutron dosimeters because …”
	Grammar.
	
	
	
	

	3
	40
	App. III, III.5
	2nd sentence: 
“… intended to measure ambient dose equivalent H*(10), and often directional dose equivalent H'(0.07, Ω).”
	Editorial correction. Any statement of the directional dose equivalent H' should include a specification of the reference depth d and the direction Ω of the radiation (see Para 2.45).
	
	
	
	

	3
	41
	App. III, III.6
	2nd sentence: 

“Installed instruments designed for use where beta and low energy photon radiation are not expected often have large (of the order of 5 L 5000 cm3) steel walled chambers filled with argon at high pressure.”
	For direct comparison with hand held instruments designed for use at normal oc​cupational dose levels, the same measuring unit as in the 1st sentence should be used here.
	
	
	
	

	3
	42
	App. III, III.25
	3rd sentence: 
“For beta and low energy photon radiation measurements, thin sensitive layer silicon diodes are suitable for H'(0.07, Ω) evaluation, …”
	Editorial correction. The measuring quantity is the directional dose equivalent.
	
	
	
	

	3
	43
	App. III, III.26
	1st sentence: 

“A good beta dose rate monitor for H'(0.07, Ω) can be made using …”
	Editorial correction. The measuring quantity is the directional dose equivalent.
	
	
	
	

	2
	44
	App. IV, IV.1
	1st sentence: 

“Intakes of radionuclides can occur via various pathways, viz., namely inhalation, ingestion, injection and dermal adbsorption (through the intact skin or a wound).”
	1.) The term ‘adsorption’ needs to be replaced by ‘absorption’, in order to provide a correct designation of the relevant physico-chemical process and to maintain con​sistency with the terminology used elsewhere in this document (compare with Paras 7.202, 7.210 and IV.21). Additional clarification provided in parentheses is recommended. 
2.) Avoid usage of Latin ab​breviations, if possible.
	
	
	
	

	2
	45
	App. V, V.24
	“For intakes of tritiated water, the concentration of tritium in urine is the same as in body water and can be used to as​sess body content and dose rate without reference to an excretion model. Direct dose assessment for intakes of tritiated water is provided in Annex VI of Ref. [238].”
Please include new Ref. [238] in the list of references: 
“INTERNATIONAL ATOMIC ENER​GY AGENCY, Methods for assessing occupational radiation doses due to in​takes of radionuclides, Safety Reports Series No. 37, IAEA, Vienna (2004).”
	With respect to the direct dose assessment for intakes of tritiated water, the IAEA Safety Reports Series No. 37 provides further guidance. A reference to this publication is therefore recommended.
	
	
	
	

	3
	46
	App. V, V.39 (e)
	5th sentence: 
“… (more than about 3 mg/m3m3) …”
	Editorial.
	
	
	
	

	3
	47
	Ref. [26]
	“… Radiation Protection and Management of NORM Residues Management in the Phosphate Industry, …”
	Correct title of the IAEA Safety Reports Series No. 78.
	
	
	
	

	2
	48
	Annex, A-15
	“The technique most commonly used is single colour FISH (sFISH), which en​ables the detection of inter-exchanges, such as dicentrics and translocations. In order to assess induced translocations among different labelled chromosomes, multi-colour FISH (mFISH) and, for whole genome analysis, multiplex FISH (M-FISH) have been developed. M-FISH is the method of choice for studying complex interchromosomal rearrangements. It is a 24-colour technique to identify and evaluate the size, shape, and number of chromosomes in a sample of body cells.”
	1.) To avoid ambiguities, each of the three FISH techniques mentioned in this Para should be labeled with the dedicated acronym commonly used in scientific publications. 
2.) Please include a short description of M-FISH for the sake of completeness.
	
	
	
	

	2
	49
	Annex, A-31
	Include new last sentence: 
“… the detection limit is expected to be in the range 0.5(1 Gy. In cases where the external radiation field has both a gamma and a neutron component (e.g. as a result of a criticality accident), in vivo EPR spectroscopy of teeth essentially provides information on the dose received from the gamma component of the radiation exposure.”
	Essential amendment in order to highlight the limitation of low-frequency in vivo EPR measurements for mixed gamma/neutron radiation fields. Further details to this issue are provided in the following publication: 
M. Zdravkova et al., Retrospective Dosimetry after Criticality Accidents Using Low-Frequency EPR: A Study of Whole Human Teeth Irradiated in a Mixed Neutron and Gamma-Radiation Field, Radiat. Res. 160 (2003) 168–173.
	
	
	
	

	3
	50
	Annex, A-32
	1st sentence: 

“The basis for luminescence techniques in retrospective dosimetry is the same as that described in Annex I Appendix II for luminescence techniques in prospective dosimetry.”
	Such an Annex does not exist in the document. We assume that this statement should refer to Appendix II (for luminescence techniques in prospective dosimetry, see Paras II.10(II.24).
	
	
	
	

	3
	51
	Ref. 

[A-25]
	“… Use of Electron Paramagnetic Reso​nance Dosimetry with Tooth Enamel for Retrospective Dose Assessment, …”
	Editorial (missing letter).
	
	
	
	


Relevance: 1 – Essentials  2 – Clarification  3 – Wording/Editorial
1

