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	RESOLUTION

	Relevanz
	Comment 

No.
	Para/Line 

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

	
	0
	
	
	This draft is in a very well advanced state and is widely supported by the German experts
	
	
	
	

	2
	1
	2.51
	The doses expected to result from a given intake I are called the committed equivalent dose HT() to tissue or organ T and the committed effective dose E(), where  is the time after the intake over which the dose is integrated. For occupational exposure of adults,  is taken to be 50 years, irrespective of the age at intake. For occupational exposure of apprentices and students between the ages of 16 and 18  is the time to the age of 70 years.
	Following the definition for the committed effective dose in the BSS,  is 50 years for adults and the time to age 70 years for intakes by children. 
	
	
	
	

	3
	2
	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.
	
	
	
	

	2
	3
	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. It has been found that most values of F in indoor air are within 30% of this value. However, workplaces such as water treatment facilities or underground mines may show significantly lower F values.
	The F factor strongly depends on the room size and also humidity of the air.
	
	
	
	

	3
	4
	2.73
	The potential alpha energy of 212Pb is 6.91x10-8 J/Bq, while that of 212Bi is 6.56 x10-9 J/Bq. The contribution of the parent, radionuclide, 220Rn, is more than an order of magnitude lower than that of 212Bi. Since 212Pb contributes almost all of the total potential alpha energy, its activity concentration in air can be used as a surrogate for PAEC, in which case a 212Pb concentration of 1 Bq/m3 corresponds to a PAEC of 6.91x10-8 J/m3.

	Same unit [J/m³] as in para 2.63 ff should be used.
	
	
	
	

	3
	5

	3.15 
	…and the establishment of investigation levels (see paras 3.121-3.127}).


	Editorial.
	
	
	
	

	1
	6
	3.84
	This area being adjacent to controlled areas, dose rate based boundary may be set up so that the workers would not receive an annual effective dose more than 1 mSv.
	Referring to BSS para III-3, an effective dose of 1 mSv in a year corresponds to the dose limit for public exposure. 

Why is the dose limit for the workers within the supervised area limited to the same value as for areas of the general public? 
The German practice is that in the supervised area more than 1 mSv/year, but less than 6 mSv/year may be possible. 

	
	
	
	

	2
	7
	3.108 (a)
	Replace "and in luminizing" by "and in manufacturing of gaseous light sources"


	This is more exact.

	
	
	
	

	2
	8
	3.149
	Workers’ knowledge of the fundamentals of protection and safety, their level of training and their competence to perform the specified tasks safely should be evaluated, and determined to be adequate, prior to any unsupervised assignment. A process for the evaluation of workers’ knowledge, level of training and competence should be established by the management.
	Clarification of the responsibilities.   
	
	
	
	

	2
	9
	3.161
	As a result of the criteria in paras 3.158 and 3.160, the following open list gives examples of industrial activities that are, or may be, subject to the requirements for planned exposure situations [22]: 


	A number of industries that require mining or processing of highly mineralised waters (like coal mining of geothermal energy production) are dealing with residues with activity concentration far above 1 Bq/g.

For example, more industrial activities are listed in Annex V of the EU-BSS.

	
	
	
	

	3
	10
	3.164
	When deciding upon the optimum regulatory option (exemption, notification, registration or licensing) due account should be taken of the effect (and effectiveness) of existing controls that may reduce doses and that may be already in place as a result of other forms of regulation, such as occupational health and safety (OHS) regulation,  (…)
	Clarification.
	
	
	
	

	2
	11
	3.171
	In all likelihood, E.g. for underground workplaces there may be limitations on the amount of ventilation that can be supplied and/or where there may be a significant release of 222Rn into the air from radium rich minerals (such as in underground uranium mines) or from radium rich water (such as in underground mines and groundwater treatment plants). 

222Rn might get released directly from Radon-rich groundwater resulting in activity concentration of the ambient air at workplaces (either permanently, frequently or seldom occupied) clearly exceeding the reference value for 222Rn (see para. 5.79).

	A prominent exposure situation with high radon activity concentration caused by degassing of Radon from ground water is working in a water treatment plant.
	
	
	
	

	3
	12
	3.172
	Its half-life is 1.265 billion years. Potsassium Potassium-40 in the body is homeostatically controlled and any excess is excreted. 
	Editorial.
	
	
	
	

	1
	13
	4.21
	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 typically should be excluded from emergency tasks listed in Table 2 and or the infant should be are afforded the level of protection as required for members of the public (para 3.114 of the BSS and para 1I.4 of the GSR Part 7).
	In order to provide adequate protection for the embryo or foetus, pregnant or breast-feeding woman should be excluded from emergency tasks.  

The correct reference to GSR Part 7 is “para I.4” (Appendix I).


	
	
	
	

	2
	14
	5.66
	In temperate zones, the air inside buildings is normally at a slightly lower pressure than the air outdoors as a consequence of the air inside the building being warmer than the air outside.

Artificially caused pressure difference may result from operation of ventilation systems like in bathrooms or kitchens. This causes a convective flow which, together with the effect of the wind blowing over chimneys and other openings, draws soil gas and hence radon into the building. In addition to pressure differences, other factors, including relative humidity and soil moisture, can also influence radon levels in buildings.
	Operation of a ventilator in a bathroom or a kitchen may result in pressure differences of 4 – 12 Pa.
	
	
	
	

	2
	15
	5.68
	Indoor radon concentrations in private dwellings differ between countries because 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.
	Clarified that data for private dwellings are used. For Bavarian water treatment facilities, indoor radon concentrations exceeding some 100.000 Bq/m³ had been reported.
	
	
	
	

	2
	16
	5.74
	The identification of workplaces with enhanced Radon concentration may benefit from the information gathered during identification of radon prone areas for dwellings. Radon concentrations measured in above ground workplaces could provide important input to the identification of radon prone areas for dwellings. 
	Much more investigations had been carried out to identify radon prone areas for private homes than for workplaces.
	
	
	
	

	1
	17
	5.83-5.91
	
	The methods for reducing radon in buildings benefit from the findings of Radon prevention from the private sector. This is a compilation of some methods but it had to be mentioned that the portability to workplaces is limited. In example the basement of workplaces that consider heavy loads to be handled differ significantly from a private dwellings basement. Ventilation at workplaces is often higher than at home.
	
	
	
	

	2
	18
	5.88
	In any water treatment plant, the air spaces of frequently entered spaces should be well ventilated to prevent the build-up of high radon concentrations. In the case that ventilation is forbidden to avoid the infiltration of germs to the water, a strict separation of rooms is recommended.
	Clarification.
	
	
	
	

	2
	19
	5.88
	This is not normally a problem, because the workers usually make only brief periodic inspections in such areas.
	Even with a short period of inspection in the order of a few hours of exposure, a Radon concentration at 2 MBq/ m³ may reach a level that will result in a dose of 6 mSv.

	
	
	
	

	2
	20
	5.104
	At present, it would seem that there is little justification for such additional measures. However, slight modifications of flight routes and altitudes own a potential to reduce the dose per flight and should be considered in accordance with the ALARA principle.
	
	
	
	
	

	1
	21
	7.10 (c) (ii)
	If adequate eye shields are not used, separate eye lens dosimetry is necessary and Hp(3) is the only acceptable recommended quantity to be measured, but not Hp(10); however, Hp(0.07) is typically overestimating the dose;   
	This seems to be in contradiction to para 7.16 (d) stating: 

“The following types of dosimeter may be used:
… (d) Eye lens dosimeters, giving information on Hp(3) or Hp(0.07) for beta–photon radiation (and for neutrons if neutron sources are being handled).” 
However, since suitable Hp(3) dosimeters are not yet widely available (see beginning of para 7.10), this formulation is too strong. In addition, in this energy region, Hp(0.07) leads to a conservative overestimation of the dose. In the case that the maximum beta energy is known and a suitable correction factor is well determined, measuring of Hp(0.07) may be used.
	
	
	
	

	3
	22
	7.10 (c) (i)

Footnote 9


	(PMMA) instead of (PNNA)


	usual abbreviation


	
	
	
	

	2
	23
	7.12
	The period of dosimeter deployment (the monitoring period) should be established by the dosimetry service provider, taking into account the type of work being performed, the anticipated exposure associated with the work, the characteristics of the dosimeters (e.g. fading characteristics),  and the overall limit of detection of the dosimetry system and , if applicable, additional requirements by the regulatory body. 
	As the dosimetry service is approved by the regulatory body (see para 7.83), the regulatory body may limit the monitoring period for special cases e.g. in the context of the licensee process. 
	
	
	
	

	2
	24
	7.21/9


	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.


	
	
	
	

	2
	25
	7.98
	(d) For beta contamination monitors, beta emissions at or below the minimum energy for which the monitor is to be used.
Periodic testing of workplace monitoring instruments used in NORM industries has to be carried out by means of a suitable NORM reference source.
	Clarification.
	
	
	
	

	2
	26
	7.106a
	To cope with the nuclide vectors of NORM industries, a reference calibration factor has to consider the major contribution of U and Th decay chain radionuclides (Radium and daughter products)
	Add a new para.
	
	
	
	

	2
	27
	8.103
	To be sure that the measurement results will comply with international standards, each measurement device that has an influence on the results should be calibrated before being put into service and at defined intervals afterwards. The standards used for these calibrations should be traceable to the International System of Units (SI). In some cases — for instance in connection with 222Rn — the only means of providing confidence in measurements is through Participation in suitable international intercomparison exercises is recommended.
	Even for Rn-222 or Rn-220 Radon and their progenies, traceability to a standard is possible.
	
	
	
	

	3
	28
	10.34
	Examples of such therapies include increasing the  rate of removal of actinides from the body  excretion rate of incorporated actinides by Ca-DTPA 


	Editorial
	
	
	
	

	3
	29
	II.15/1st
	"when photons below 12 keV and/or beta radiation" instead of "when beta radiation and/or photons below 12 keV"
	To avoid misunderstanding, energy of beta radiation can be higher than 12 keV


	
	
	
	

	2
	30
	III. 35
	Semiconductor detectors are normally based on silicon  and or germanium 
	Clarification.
	
	
	
	

	2
	31
	V.40
	(b) A silicon solid state detector with associated electronics, which again provides information on gross alpha activity or provides nuclide specific information, or
	Clarification.
	
	
	
	

	2
	32
	V.41
	For workplace monitoring of 222Rn in air, the concentration is determined either as an instantaneous measurement based on a single air sample, known as a ‘grab sample’, or as a time integrated measurement.

[Line skip]

Instantaneous measurements have traditionally been made using an alpha scintillation cell, commonly referred to as a Lucas cell. In this method, a sample of the air is collected in a detector 150 ml glass chamber. The inside surface of the chamber has a scintillation coating comprising a layer of silver activated zinc sulphide. The air sample is filtered to remove the 222Rn progeny, leaving only the parent radionuclide 222Rn inside the chamber. As the 222Rn as well as ingrowing progeny decays by emitting alpha particles, the scintillations from the alpha decay condition are counted at a known equilibrium by a photomultiplier mounted on top of the chamber. 

[Line skip]

Other techniques are available for instantaneous measurement of 222Rn. These include the pulse-counting ionization chamber technique and the double-filter sampler technique. The double-filter sampler technique can be used for measuring both 222Rn and 220Rn. Air is passed through a chamber after removal of 222Rn progeny and 220Rn progeny by an inlet filter. The decay of 222Rn and 220Rn during passage through the chamber generates decay progeny which are collected on an outlet filter. The alpha emissions from the decay progeny on the outlet filter are counted, the results of which are used to back-calculate the 222Rn and 220Rn concentrations. 

[Line skip]

Time integrated measurements can be made by using nuclear track detectors known as ‘radon cups’, by using TLDs, or by using devices known as electret passive environmental radon monitors (E-PERMs). 

[Line skip]

So-called ‘continuous’ monitoring techniques are available. They do not provide truly continuous measurements, but are based on frequent instantaneous sampling using either adaptations of the instantaneous sampling methods described above or are based on other specific techniques. Active pumping or diffusion of Radon gas into the sensitive volume of a high-voltage chamber allow deposition of ingrowing shortly positively charged radon progeny on the surface of a silicon surface barrier detector for subsequent alpha spectroscopy. This method allows separation of 222 Rn from 220 Rn.
Portable instruments are available that are relatively rugged and lightweight. They have been used quite extensively in mining environments including underground mines. Portable instruments can be equipped with alarms which are triggered when a specified 222Rn concentration is exceeded. 


	Lucas cell: Not essen-tially a glass chamber but also metal.

Not essentially 150 ml but also other volumes.

Rather often, equilibri-um between Radon and progeny in the Lucas cell is ensured.

E-Perm is a commercial brand of the company Radelec.

None of the radiometric measurement techniques that are based on counting impulses is able to deliver a result in real time.

Alpha spectroscopic principals are missing although widely used.
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