Member State Comments on draft Safety Standards on

DS434 —Radiation Safety of Accelerator Radioisotope Production Facilities

COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified a?s, follows Rejected if modified/rejected
Romanial General |Verywell structured according to the considered purpose A
Sweden | General | Morereferenceto GSR Part3 regarding training monitoring etc., asis donefor A
workplace monitoring and othersections, could be useful.
Sweden | General | Manysections (for example6.RP Programmeand 16. EPR) arealso very well A
written.
S‘I"gazjf' General [The IAEAdocument providesa good overview with regard to running a radionu- A
clidefacility —or starting up a new radionuclide facility. Thereareno furthersug-
gestions for the document
Tajik- | General |Tajikistansupports the draftsafety standard Radiation Safety of Accelerator Ra- A
stan dioisotope Production Facilities (DS434)
UK General [The requirementsin thisstandardshould complement not contradict require- R No specificinstance cit-
ments in Directive 2013/59/Euratom (BSSD). ed. This guidancedoc-
umentbasisis primarily
the GSR Part3,2014.
UK General —| The terms “vaultroom” “cyclotron room” “targetroom” “radiation room” areall A
through- |usedin thedocument. Suggest using a defined term consistently. Thesearecommon termi-
outdocu- nologies used in practice,
ment however, will be fixed by
the technical editor.
Sweden [ 12 line | Any possibility to update the statistics given jn The informationis outdated — A
1-3 the sentences? arethereno newer estimates

which could beused forthe

report (published 2018 or
later)?
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COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Sweden | 1.4 Line This cannotbetrue, if the objectiveisasde{ For GSRPart3,MSand A
1-2 scribedin 1.5. Thereason for this can be foupmb-s ponsoringorganizations agreed| Added
atpage381 ofthe GSR Part3:“The followingthat definitions used should be GSRPart3
definitions apply forthe purposes of these |those of the section Definitions, andthe
Standards. Further definitionsare providedinincluded in the GSR Part3 Stand- | updated
the IAEA Safety Glossary” ards.Thereasonfor thiswasthat | web ver-
no re-interpretation of the text sion of the
should be possible by changingthe | glossary
definitions. (2016)
Indonesia 1.7, (b) (iv)| The hangingis enlarged or equalled with A
page?2 points (iii) aboveit;

Sweden | 1.7 and 3.1| These two paragraphs are consistentand Whereinthedocumentarethese R This is provided by the
seems OK. However, when compared with | categoriesreallyusedandwhatis experts in the CS meet-
the Technical Report465a different classifi- |[the origin of the classification? ingand noreferenceis
cationisused andsomeother literature uses | Could a reference be given to the given.Lowenergyisin
other values. source, e.g. lowenergy (<20 the context of

MeV/Nucleon) etc. be given? comparison.

Sweden | 1,12/ lines| The second part...the benefits of radioiso- InParal.l4weareinformedthat R This paraisonnon-

1-2 topes thatare produced...are outside the justification of radioisotope pro- radiological risksand
scope of this Safety Guide seems categorical. |duction facilities areaddressed in benefits. Can befixed
Consider re-phrasing, adding largely or some |Section 2. This wouldatleast pure- duringfinal editing if
other qualifier. ly theoreticallycontradict para 1.12 needed.
sincethebenefitshould outweigh
the detriment?
Sweden |1,13 Consider moving this parato after 1.7 E.g. firstto address whatisinclud- R Nuclearsecurityis nota

ed and then whatis notincluded

(1.8-1.12).

focus inthis guide.
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RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified ag follows Rejected if modified/rejected
Sweden |2 4 The descriptionisa bitshortand onecould |Sources incat.IV-Varelessdan- A
get the impression thatall sources included in[ gerous and perhaps noteven dan- Para 2.5edited based on
the categorizationsystemaredangerousif [gerousintheway thattheycould comments from others.
onedoes notread thereference[10].Con- |resultindeath orpermanentinju- When thereis detailed
sider adding something like: ...the categoriza-| ry. Consider reformulating the text guidance, itis better to
tion compares the activity level (A) of the of paras2.4—-2.5sothatitis better givethereference.
source with the dangerous quantity (D) and |understoodthatnotallthesources
defines five categories of sources covering the| categorized have activity | evels
scope fromvery dangerous (A/D>>1) to less |equal or higherthanthe D-values
dangerous sources (A/D <<1). (A/D>1).
Brazil |2.5|ast The categorization of finished products of ra- | Adequationto the Safety Guide RS- A
line dioisotope production should be considered |G-1.9
on a case by case basis
Indonesia| para 1, At the lower end of the categorization sys- [ The word however followed by A
page5 tem, sourcesinCategory 5 aretheleastdan- |even breaks the whole meaning,
gerous; however, even thesesources could [andtherefore, theword even
giveriseto dosesin excess of thedoselimits |should be deleted.
if not properly controlled, and therefore
thesesources need to be keptunder appro-
priateregulatory control
Indonesia| page5, The finished products of radioisotope produc-| This documentshouldbereviewed A
lined tion fallinto source categories 1-5. to confirm whether this guidance

covers radioactive material catego-
ry1lto 5,andtobeadjusted ac-
cordingto accelerator categoryin
para 3.1
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COMMENTS BY REVIEWER

RESOLUTION

Country

Para Nr.
& Line

Proposed new text

Reason

Accepted

Accepted
modified as follows

Rejected

Reason
if modified/rejected

USA

Section 3.2

The Section titled “Irradiationof targetsinac-
celerators” lacks information on how radioi-
sotopes aregenerated by irradiating targets.
Recommend a short description (atthe be-
ginning of this section) to provide context to
this section. Recommend adding the follow-
ing (or similar)text:

“When an accelerated particlesuchas proton
collides with the nucleus of a targetatoma
reaction occurs forming a radioisotope prod-
uct. Many radionuclides producedin acceler-
ators cannotbe produced by neutronreac-
tions. Theprincipal advantage of accelerator
radioisotope productionis the higher s pecific
activity (e.g.; moredisintegrations per mass
of the desired isotope) thanis thecasewith
reactor products.

Completeness

A
Para 3.2-3.4 modified.

Sweden

33-34

Itis notclear to whatextentthesetwo para-
graphsareseparate or over-lapping. Needs
clarification. Whatis meant by accelerators of
typel-V?

Onepara (3.3) talks aboutacceler-
ators thatcanbeused for the acti-
vation of isotopes forresearch and
radiopharmaceutical usageandthe
other para (3.4) about those which
areused for activationof isotopes
for researchandradiopharmaceu-
tical usage. Both parastake up the
productionof 18F. Furthermore,
3.4 talks aboutacceleratortypes I-
V [Section 6 of reference 12], how-
everin3.1wehavejustreadthat
we have 4 differenttypes of accel-
erators in this document?

A
Para 3.2-3.4 modified.
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COMMENTS BY REVIEWER

RESOLUTION

Country

Para Nr.
& Line

Proposed new text

Reason

Accepted

Accepted

modified as follows Rejected

Reason
if modified/rejected

USA

33-34

The firstsentencein paragraphs3.3and 3.4
arethesame. Recommend removing the re-
dundancy, mergingthe two paragraphs,and
re-ordering thethree paragraphs as follows:
3.2 Accelerators can be usedfor theactiva-
tion of isotopes for researchandradiophar-
maceutical usage. Examples of accelerator
types |-V can befoundinSection 6 of Ref.
[12].

3.3 Someaccelerators are designed s pecifi-
cally for positron emissiontomography (PET)
radiopharmaceuticals, e.g. *8F. Such accelera-
tors aredesigned and sold to isotope produc-
tion facilities or hospitals.

3.4 Accelerators for the production of radioi-
sotopes aregenerally located in thesame
building as where the radioisotope containing
products are synthesized.

Consider deleting:
“For the production of '8F, thetargetis irradi-
ated and theliquid mixture (**0 -water con-
taining 8F) is transferredin capillary pipes to
a processing hot-cell.”

Eliminate redundancy and improve

readability

A
Para 3.2-3.4 modified.

Germany

34

Delete paragraph.

No significant difference to Para

3.3.

A
Para 3.2-3.4 modified.

Indonesia

para?2,
page5

which shouldweighthe tradeoff between the
various benefits and risks associated with

their operation indetermining whether

Inserting the tradeoff betweenthe
benefits andrisks to makethesen-

tence

A
“weigh” replaced with
“consider”. Further this
may befixed by the
editor.
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COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Indonesia| page6 |Verifyingappropriatedesignandtheade- This section sounds contradictory R This isa directquote
guate quality of facilities and activities and of | with the section 1.8. where quality fromthe Fundamental
their associated equipment assurance procedures thatpertain Safety Principles
to its production are outside the
scope of this document.
Indonesia| page7 |Specific duties.....will, however, beassigned | Worker, RPO, and RPAare position A
to allrange of hierarchicallevel, including ina hierarchical levelrather than Modified as
senior management, the radiation protection |justa people. Specific responsibilities
officer (RPO), workers who operate the facili- for the design, operation
ty and handle radioactive material, and quali- and eventual decommis-
fied experts/radiation protectionadvisers sioning ofthe facility will,
(RPAs ) however, be assignedto all
range of hierarchical level,
including senior manage-
ments....
Indonesia| page7 |Ifthis expertiseisnotavailableinhouse,an |Writing mistakes R Not clear.
external qualified expert/RPAshould be ap- Editor tofix.
pointed to take responsibility, for radiation
safety and regulatorycompliance
Iran (4.1 Providing security consideration should be R This isa directquote

added as one of the operating organization
responsibilities

fromthe Fundamental
Safety Principles
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RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Sweden (4.1 This paragraph outlines the responsibility of |The listof SF-1isverygeneraland A
the person or organization responsible for fa-| the bullet c) Establishing proce- Para 3.6 of the Fundamen-
cilitiesand activitiesand a referenceis made | dures and arrangements to main- tal Safety Principle do not
to the Safety Fundamentals (SF-1) for the bul-| tain safety under all conditions also mention theitem (g) and
lets a)—f). Whyis reference madeto bullet |covers EPR activities (InSF-1 we refon GSR Part 3 included.
pointg) of GSR Part7 in this context? have principles 8 and9 about pre-
vention of accidents and EPR
measures.). If a further bullets
should begiven, in additionto the
SF-1list,one would expecttheuse
of the requirements of GSR Part 3
sinceitisstatedinl1.5 thattheob-
jectiveis to provide recommenda-
tions on how to meetthe require-
ments of GSR Part 3??
USA  [4.1,item |Recommend addressingshieldingasfollows: | Completeness R This isa directquote
(d) “Verifying appropriate design, adequate fromthe Fundamental
shielding, andadequate quality of facilities...” Safety Principles
UK 4.2 Specific duties and the day to dayresponsibil-| Paragraphs 4.1 and 4.2, seems to A
ities for thedesign, operationandeventual |dividetheduties between different
decommissioning of the facility will, however, | parties. 1twould be moreappro-
liewith a range of people, including.... priatefor paragraph 4.2 tojustre-
fer to ‘specific responsibilities’ and
keep the ‘duties’ on the employer
(person or organisation) in charge
ofthe work.  [HSE]
Indonesia| pefore At this point can be mentioned things related | Today, radioactive source security R Section 12 provides
point4.3. [to security culturethoughitis notdiscussed |culturebecomesanimportantis- guidanceon security re-
Page7 butcan bestated thedocumentthatdiscuss-|sue. lated topics.

es security indetail related to accelerator
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COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Indonesial4.2:4.3; |Aqualifiedexpert/RPAisanindividual whois |- Theinclusion of the minimum R Para 4.19 provides de-
4.15;4.17 |duly recognized, by virtue of certification by |competency for the RPA/qualified tails of the expected
4.18 appropriate boards or societies, professional |expert(apartfromthespecific ex- competency.
licenses or academic qualifications and expe- | pertise) is strongly recommended. -
rience, as having expertisein a relevantfield [This hasbeen referred inreference
of specialization 18 (DS453).Ontheother hand, the
minimum standard has notbeen
impliedinthe DS453.
UK 4.31line3 [Ifthis expertizeis notavailablein house,an [The second sentencesuggeststhat A

external qualified expert/RPAshould be ap-
pointed to takeresponsibility; for provide ad-

viceregarding radiationsafety and regulatory
compliance.

responsibility maybeassigned to
an external” Qualified Expert” or
RPA. While the advice and tech-
nical input of a QE should be
sought, responsibility for safety lies
with employer.

This currentlycontradicts thefinal
sentenceof 4.18 whichstates that
the operating organizationcannot
delegateits responsibility for safe-
ty to a qualifiedexpert. [PHE]
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COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified as follows Rejected if modified/rejected
UK 4.4 Aseniormanagershouldbedesignatedas |[Inparas4.1and4.3itistheem- A

havi " bility
Responsibilityfor overseeing radiationsafety,
and verifying thatall activities involving radi-
oactive material are carried outinaccordance
with regulatory requirements maybe dele-
gated to a senior manager.

Responsibilities for radiationsafety arere-
quired to beestablished, andthey shouldbe
agreed to by all relevant parties and recorded
inwritten form.
Managersshouldensurethat Procedures
should be putareinplacefor the protection
of workers, the public and the environment,
and for ensuringthatdoses arekeptas lowas
reasonably achievable (the principle of opti-
mization). All policies and procedures should
be documented, andshouldbe madeavaila-
bleto all staffandtheregulatory body as ap-

propriate.

ployer that has overall responsibil-
ity.In para4.4 thisshiftstoa sen-
ior manager. Suggest changingthis
paragraphto saythatresponsibility
may be delegated to a senior man-
ager, however ultimate res ponsi-
bility (the ‘duty’) remains with the
employer,i.e.theperson ororgan-
ization responsible for facilities and
activitiesthatgiveriseto radiation
risks.) [HSE]
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COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Sweden 4.6 The formulation: In cases where there is a po-| This formulation is a bittoo strict. A
tential conflict between operational responsi- | Safety firstis of coursetrue (notin
bilities, such as responsibilities for meeting a |the BSS however!), on the other
production schedule andresponsibilities for | hand —when notreferringto de-
radiation safety, radiation safety require- terministic effects butrather small
ments should always take priority. Thisfor- | radiation doses, protectionand
mulation needs clarification, perhaps even safety shall be optimized and this
change,in order to beunderstandable-asit [impliesthatdueaccountshouldbe
stands, itistoo categorical. In case of safety [taken of other factors (societal,
culturewesay: as an overriding priority, pro- | economicetc.). Para 2.18 of GSR
tection and safety issues receive the attention| Part 3 requires that the application
warranted by their significance. of regulatory requirements is
commensurate with theradiation
risks associated withthe exposure
situation.ltcannotbea blackand
whitesituation perhaps the word
alwaysis wrong?
UK 4.7 This paragraph contradicts itself by A
statingthatitdoes notapply blame “donotassignblame”
butdisciplinary procedures. changed to “should con-
sider the circumstances”
Sweden 4.8 The lastsentence: The radiation protection |ltis of courseclearthatrelevant A

programme should be integrated into the
management system.

Requirement 24 of the International BSS re-
quiresthe existence of a radiation protection
programme for occupational exposure. Could
onechangeittoread:

The radiation protection programme should
be a part of the integrated management sys-
tem?

parts of the RP programme (objec-
tives, authority and decision paths,
staffing, resources, processes) are

partoftheintegrated management
system but this does not mean that
thereshouldbeno RP programme.
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COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Sweden | 49, The useof “should” is difficult when referring Could beseen asweakening A
4.10, to requirements (not quoted wordby word)| safety requirements. Other Editorial.
411, which are “shall” statements in Safety Re- issues not covered by GSR Requirement statements
412, quirements. Part3 and other Safety Re- will be checked duringfi-
5.42etc | Arigidapproachwould be preferable. Atleast quirements e.g. “radiation nal technical editing.
itcould beuseful to explain thesituationina safety committee”, “radiation
general paragraphinthebeginning of the awareness programme” are
guide. formulated as “should be es-
tablished”, “shouldbein-
cluded” —this then becomes
confusing.
Indonesia| 4,12 after | At this pointcan be mentioned things related | A radioactive security program R This wholesection ison
point“k” |to Radioactivesecurityprogramdocument |documentisimportanttosupport safety aspectsand sep-
Page8 |[thoughitis notdiscussed butcanbestated |the existenceofa security culture aratesectionis provid-
the document that discusses security in detail ed for security related
related to accelerator aspects.
Indonesia| page9 |Characteristics of the particleaccelerator,i.e.|Size or geometry is part of charac- A
type (cyclotron, linear accelerator), energy, |teristics of theaccelerator, rather
current, beam characteristics and thanlayout
size/geometry
Indonesia| page9 |Facilityin which particleacceleratorsand/or |Safety systemsandequipment A
radioactive material will be processed and should bearrangedin awright po-
stored with particular attention paid to asso- | sition inthe facilitylayout
ciated safety systems andequipment layout,
e.g., radiationshielding interlock systems,
fume hoods, remote handling tools, effluent
exhaustsystems, monitoring systems, and
warning systems;
UK 4.12 Is this list of information thatis R Scopeof thedocument

needed to be submitted for a li-
cense consistent with the Directive
2013/59/Euratom (BSSD)? [HSE]

is withinthe GSR Part 3,
however, inconsistency
ofthe items is notob-
served.
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COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Russia 4.12 | Add new subparagraph (n) unarticle4.12 (n):| According to requirement 10 (arti- A
initial decommissioning plan cle7.4) ofIEAdocument Decom-
missioning of Facilities, GSR part6
the licenseeshall prepareand
submitto theregulatory bodyan
initial decommissioning planto-
gether with theapplication forau-
thorization to operate the facility
USA  (4.12 Thereis no mention thatdocumentaryevi- |Completeness A
denceshouldinclude verification that there-
cipienthasa permitor authorization to re-
ceivetheradioactive material being trans-
ferred. Recommend adding anotherlisted
item after item (f) to address this verification.
USA (412 Thereis no mention thatdocumentaryevi- |Completeness A
denceshould include a decommissioning and
decontamination plan with financial assur-
ance. Recommend adding another listed
item after item (m) to address decommission-|
ing planandfinancial assurance.
USA  [4.13, lines | It may be burdensometo notify the regulato- | Improve applicability A
2-5 ry authority when there are changes to quali-
fied experts. Recommendthefollowing
change:
“The operating organizationshould notify the
regulatory body of anychanges to key per-
sonnel, inparticularsenior managers; and the
principal radiation protection officer awné-
lLified e clinti . i
ers.”
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COMMENTS BY REVIEWER

RESOLUTION

Country

Para Nr.
& Line

Proposed new text

Reason

Accepted

Accepted

modified as follows

Rejected

Reason
if modified/rejected

UK

4.13

The operating organizationshould obtain the
approval of theregulatory bodybefore com-
mencing a new facility or implementingmodi-
fications to thefacility. The operating organi-
zation should notify the regulatory body of
any changes to key personnel, inparticular
seniormanagers or the principal radiation
protection officer. andgualifiedex-

feadiati . isers.

The regulator does not need to
know every time a qualified expert
or radiation protection adviser
changes. [HSE]

A

UK

4.15

Employers shouldhave sufficient RPOs to
cover periods of absence. Buringtimeswhen-
he RROL Iabl id il

Employersshouldhave sufficient
RPOs to cover periods of absence
so shouldnot need to make special
arrangements for cover. [HSE]

The para only reassures
the availability of RPO.

Iran

4.16

In Citem, Personal protective equipments
should be considered ininspectionand
maintenance by RPO

UK

4.16linel

The duties responsibilities of the RPO should
may include the following, some of which
may require consultation with, or assistance
from, a qualified expert.

Clarification. This paragraphsin-
cludesa listof dutiesthatmay be
delegated to the RPO other than
compliancewith local rules, how-
ever itshouldbeclearthatthe ‘du-
ty’ and ultimate res ponsibility s till
rests with the dutyholder. [HSE]

A
editorial
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RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
USA 4.16 |The listed RPO duties do notaddress the Completeness A
shielding design. Recommendaddinganoth-
er listed item afteritem (a) as follows: “Over-
sightof thereview of the shielding designand
statements regarding occupancyandwork-
load.”
Indonesia|pg11,4.17| The implementation of this RPAs better to R No clear suggestion.
be prepared, asoncethedraftestablished, it
will bethereference. Theimplementationis
notlimited in theacceleratorbutalsoina
non power nuclearreactor and non-reactor
nuclear installationfacility. Therefore, the cri-
teria for stipulationandthe
Indonesia 4.19 A thorough knowledge of the hazards associ- [ Itcan beresulted anychanging of A
ated with theradiation and other hazard re- |[chemical or radiochemical because
sulted during proses presentand thewaysin | of interaction withion
which the hazards can be controlledand min-
imized
Indonesia| 4,21, page|IMHO, in this sentenceitwould be better if |This shouldbenoted by perform- R Not appropriateinthis
13 you add something related to theissue of ra- [ingan A/D ratiorelated assessment section. Section 12 pro-
dioisotopesecurity, asif “...issuesrelatingto [when the radioisotopeisgenerat- vides security guidance.
radiation safety and radioisotopsecurity,in- | ed fromtheacceleratorfacility
cluding:...”
Indonesia| page13, | Addingpoint (k). Radioactive waste manage- | Expert/RPA knowledge on radia- A
section |ment tion safety must be adequate
4.21 enough,as wellasonradioactive

waste management.
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RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Sweden | 4.21/bul- |Itis notclear why this foot-noteisneeded? |IntheGSR Part3 emergencyar- R Not to miss the addi-
let(f) Inthefoot-note3) theterm emergencyar- |rangements aredefined as: tionalitemssuchas ex-
rangements is explained asin GSR Part 7: “the integrated set of infrastruc- ercises, qualityman-
“the integrated set of infrastructural el e- tural elements necessary to pro- agement programme
ments, putin placeatthe preparedness vide the capability for performinga etc.
stage, thatarenecessaryto providetheca- [specifiedfunction ortaskrequired
pability for performing a specified functionor|in responseto a nuclear orradio-
taskrequiredin responseto a nuclear or ra- |[logical emergency. These elements
diologicalemergency” and include.... may include authorities andre-
sponsibilities, organization, coordi-
nation, personnel, plans, proce-
dures, facilities, equipment or
training.”
If this is not used, GSR Part 7
should beaddedto paral.5.
Indonesia| 4,22, page| In this paragraph, itshould bestatedthatra- | Fostering a safety culture for work- A
13 diation workers shouldbeinvolved in building| ers is important and should be
a safety culture written in this document to be a
beacontoachieveit
Indonesia| page13 |[Section4.22. Propose alternative phrase that A
....\Workersincludeindividuals whosework |explaintherisk of radiation expo- (editorial)
activities cause to be exposedto radiation sureexplicitly
UK 4.22 (b) |(b)Wear theirindividual dosimetersinthe |Clarifythatthedosereferredto in R Not necessarilythein-
correctplaceatall times during radiation the local rulesisthe doseinvestiga- vestigation level always.
work and record their daily doses. Ifthedose [tion level. [HSE] This couldbea value
exceeded theinvestigation level set by the lo- determinedinthelocal
cal rulesthey shouldreportittotherespon- rules.
sible (senior)manageror RPO (see Section6);
Sweden 4.22 Consider changing “willful” to “wilful” 3.83 of GSRPart3 usestheBritish A
/bullet (f) spelling (editorial)
(line19)
Sweden | 4.23/First| Add “adversely affect protection and safety,” | This isinline with para 3.84 of GSR A
line after ...incident or circumstances that could... | Part3 and makes it more general (see UK
and before...resultin higher than usualradia- comment)
tion doses to themselves or to other persons.
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Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
UK 4.23 Workers should promptly informthe RPO of [A written reportwould onlybe re- A
anyincidentor circumstancesthathaveor |quired where a dose exceeds the Workers should promptly
could resultin higherthanusualradiation | doseinvestigation|level. As written, inform the RPO of any
doses thatexceed the organisation’s dosein- [ the paragraph could require a writ- event or circumstances
vestigation levels to themselves-orto-other |ten reportfor dosesonlya few mi- that could adversely affect
any persons. Fhis Theseincidents couldin- | croSieverts above normal in any protection and  safety
cludefailures or observed deficienciesin reporting period. [HSE] and/or result in radiation
safety systems andwarning systems, errors in dosgs that ?xceedg the o r-
following procedures, or inappropriate be- gan_1zat1on sdoseinvesti-
haviour. Awritten reportshould be madeto gation_level to any per-
the RPO as soonas practicable after the inci- Sons. These_events could
dentor observation include fe_ul_ures_ or 0b-
' served deficiencies in safe-
ty systems and warning
systems, errors in follow-
ing procedures, or inap-
propriate behaviour. A
written report should be
made to the RPO as soon
as practicable after the
event or observation.
Sweden | 4.26/first | Add “for protection and safety” after local Consistencywith the requirements A
line rules and proceduresin thefirstlineof4.26 |of GSRPart3
Sweden 4.26 The words “their respective duties” A
(b)/sixth refers to whom (the operating or- Editorial
line ganization, workers?)? (Refers toallthosein the
emergency plan)
Sweden 4.26 ...duties and responsibilities with regard to language suggestion A
(c)/first |radiation safety of key individuals within the |ls ittheradiation safety of keyin-
andsec- |operating organization... dividuals...orthedutiesandre-
ond line of| Consider rephrasing: ...duties and responsibil- sponsibilities of key individuals (re-
p.15 ties of key individuals withinthe operating | gardingradiation safety)
organization with regard to radiation safety ...
UK 4.26 (h) |Writteninstructions describing the wearing of| Clarification on area A

suitable personal protective clothingin su-
pervisony supervised and controlled areas;

Designation [HSE]
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November 2017

Para Nr. Accepted . Reason

Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected

USA  14.26,item |Usingtheterm “plant” hastheconnotation |Reduceambiguity A
(i) thatitis a nuclear power plant. Recommend
replacing “plant’ with “facility.”
UK 4.26 (i) |Writteninstructionsto requirethatthe A check with the RPO every time A
workers check withthe RPO thattheplantis |anentryis madeseems rather un- “plant” changed to “facili-
safebeforeentrance. workable, unless by “plant” this ty”(see USA comment)
means theactual area containing
the accelerator? [HSE]

Gemany | F|G.1; |Replace“Cyclotron” by “RadioisotopePro- |Linearacceleratorsshould not be A
5.25;5.26;|duction Facility” inthe diagrams. excluded. Modified as “Radioisotope
5.29;6.28; productionfacility (Cyclo-

7.4;7.8; tron/linearaccelerators)”
9.6(a);9.8;
9.19;
13.4(c);
14.2;14.8;
USA  [Pagel17, |Recommendadding“AccessControl”asa Completeness A
Figurel |listeditemunder the “Radiation Protection”
category (on theleft side of the schematic).
USA  [pPagel17, |Recommend adding“Verify Authorizationto [Completeness A
Figure2 |Receive”tothe rightof “VialFilling” (atthe
bottom of the schematic).
Brazil |Fig2,p.17 |ChangeFigure2 The relationbetween P1, P2 and A
P3is notevident/clearenough
Sweden |57/7-8 The sentence: “The relevant requirements for | This sentence refersto 5.1 whichin A
lines performing the appropriate risk assessments |turn refers to GSR Part4.This has
are provided in 5.1” can be deleted. already been mentioned and is not
needed in para5.7 (onlyconfus-
ing).
USA  [58and Recommend addingexplanatory textto Fig- |Completenessand illustration of A
Figure2 |ure2to explainabbreviationssuchas:GMP, |the Figureandabbreviations

P1,P2,P3
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COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified ag follows Rejected if modified/rejected
Belgium | page18 §5.9\8d a sentence (or §) aboutthe Thereis alsoa riskduring A
5.10 contaminationrisks duringthe the maintenanceof theac-
maintenance of theaccelerator. celerator. Moreover the
physicochemical nature of
the contaminantsis differ-
ent (longer half-life, acti-
vated products coming
fromthetargets, theplat-
ing, melted piece of equip-
ment, ...)
USA  |Page18 |Beforeparagraph5.12;recommendaddinga [Completeness A
paragraphaddressing the need for the facility
to verify thattherecipienthasa permit or au-
thorization to receive the radioactive material
beingtransferred.
UK 5.13 Directradiationexposure of workersand clarification R Shielding designs are

members of the publicdueto theoperation
of radioisotope productionfacilities should be
attenuated to optimized levels by the use of
appropriate shielding. Concreteis often used
to constructtheradiationroomshield, but
other materials suchas earth fill, steel and
lead mayalsobe usedinits construction. The
shielding properties of particular materials
arewell established [21-28], but experience
deriving from existing radioisotope produc-
tion facilities should be taken into account.
The shielding should provide adequate reduc-
tions inradiationlevels to keep doses within
the dose limits and constraints established or
agreed to by the regulatorybody.

always preferred to
dose constraints rather
than to the limits.
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November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Indonesia 5.14 Where practical, alltubes, pipes and conduits| Skyshine should be calculated in A
include skyshine, when above facility will not | order to optimize to the environ- Considerations should also
be used for certain purpose, shouldtake a ment/ vicinity be given on the possible
curved or stepped path throughthe shielding skyshine effectwhile de-
material to reduce external radiation levels or signing theshielding of the
should be embedded in the concrete slabus- facility.
ing pits and trenches
Sweden |5 17/5th |The word “no” is missing: The surface should | Typo ? A
and 6th have no? unnecessary protruded parts for
line easy decontamination of the surface.”
USA  [5.17,lines | The second sentence, as written, isnotcor- |Accuracy and editorial A
5-6 rect. Recommend adding the word “not” be-
tween “should” and “have.”
“The surface should not have unnecessary
protruded parts for easy decontamination of
the surface.”
Sweden |5 17 Suggestchanging the text withinparentheses| The text within parentheses: A
/9th to to: (e.g. demands fora laminar flow when within parentheses to: (e.g. de-
10thline | “filling machines”/dispensing systems are mands fora laminar flow when

used for handling open radiopharmaceuti-
cals).

“filling machines”/dispensing sys-
tems are used for handlingopen
radiopharmaceuticals).
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November 2017
Country Pg?ﬁnl\g' Proposed new text Reason Accepted mo dﬁggfg‘?& WS Rejected if mo dﬁi%adsﬁer} ected
Korea 1518 Fume hoods areappropriate for the handling | Typically, the hood face vel ocity of A Valuechangedto 0.4-
of hazardous and radioactive materials when | 0.4 t0 0.6 m/s is recommended in 0.6m/s
the potential for contamination controlis low| many standards as below.
and when external dose rates arelow. Partial{ ANSI/AIHA Z9.5-1992 Section 5.7
enclosurefume hoods allow high accessibility| “Each hood shall maintainaverage
by chemists and manipulation of special facevelocityof 80to 120 fpm (041
equipmentwhile affording protection from |to 0.61 m/s)withno face velocity
chemical fumes andradioactive aerosols. The| measurement morethanplus or
sashheightshouldbeadjusted to maintain | minus 20% of average”
the facevelocity (vapour:0.50.4to0 0.75 ms-| ACGIH, Industrial ventilation Man-
1) of air entering the hood opening, which ual, 6.15 “for low-activityradioac-
should be greater than the capture vel ocity of| tive laboratory work, a laboratory
contaminants likely to bereleased intothe |[fumehood maybeacceptable. For
fume hood work area to preventreleases into| such hood, an average face vel ocity
the general laboratory area. of 80to 100 fpmis recommended”
Sweden |5 18/ The text: ...when the potential for contamina-| Is this whatis meant (the possibil- Yes
2ndline |tion controlislow... ity to control the contaminationis (the possibilityto control
limited?) or should this read: the contaminationislim-
...when the need for contamination ited)
controlis low... or when the poten-
tial for contamination is low...?
Sweden |5 20 Consider integrating the footnoteinto the This information seems important R Foot notes gives addi-
text of the paragraph. enough to be partofthe main text. tional explanation and
arepartoftheguide.
Key pointhereis to en-
surefacevelocity re-
quired.
USA  [5.21,line1|Removethe firstsentence “Theexhaustair |Eliminateredundancy A
should be routed through an appropriate fil-
tration system.” Because this sentenceis re-
peated atthe end of the paragraph.
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Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
UK 5.23 Glove boxes are constructed using mildsteel,| Add maintenance and safety A
stainless steel, oraluminium coated onthe |checks requirement [HSE] Glove boxes shouldbe
interiorsurfaces with chemical-resistant maintained periodically
epoxy paint, laminated safety glass panelsfor and checks made on their
viewing workactivities inside the box, and integrity (for leaks, dam-
heavy neoprene gloves (glove port) that allow ageetc).
the operator to handle materials safelyinside
the glove box. Glove boxes should be
equipped with adequate lighting. Atappro-
priateintervals glove boxes should be main-
tained andchecks made on their integrity (for
leaks, damage etc).
Sweden |5 75 This paradoes notreallyfitunder the subtitie| Apart from the text already given A
Clean environment considerations. onecouldalsorefer torelevantre- Para moved. (Seealso
Recommend a new subtitle: Neutronactiva- |ports/references (should be Brazil comment).
tion. Also consider giving references torele- |checked by some expert for use- Varyinginformationis
vant publications on theissue. fulness, select some of them): availableand would not
[see list at the end of this docu- liketo be prescriptive on
ment] anyindividualreference
here.
Brazil |525p.21 |Removethe entireitemto p.18 ‘shielding” |It does not make sense to talk A
about neutron generation in a
‘clean’ environment considerations
topic
Belgium | page21 §5.2%ldra sentence (or §) about the activation of A
page 23 §b.4he shielding self-shielded cyclotrons which Inthe moved para5.17:

could pose other problems during decommij
sioning

Activationofthe shielding
material may pose addi-
tionalrisks while decom-

missioning thefacility.
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Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Belgium | page Some additional considerations about ventila-special ventilation designs ar- R No specificreferences
22 tion could begiven rangements haveto betaken providedon the phar-
in order to fulfil pharmaceu- maceutical regulation.
ticalregulatione.g.: under-
pressurefor personal safety
reasonsversus overpressure
for product safety reasons.
UK 5.26 An robustinterlockthatcannoteasilybede- [More detail about the robust- A
feated should beinstalledattheaccessdoor [ness/type of interlock system
to controlled areas suchas cyclotronrooms |would beuseful. [HSE]
andtargetroomsto protect the workers from
ionizing radiation. Specialistadvice on the
suitability of interlockshould be sought.
Sweden | 527/1st | Consider changing thetextto read...to the el- A
line evated radiation fields following an irradia-
tion,...
UK 5.27 Whatis meantby “radiationfield”? A
Is thistheresidual fielddueto acti-| (seecom-
vation? If so, is it the intent that|ment from
the system only allows access after| Sweden)
the field hadfallen to some pre-set
value after the beam has been
turned off?
The text reads asifa “search-and-
lock-up” systemis being described.
We would agree with this, but it
should be explicit. [PHE]

USA  [Page22, |Recommend addinga paragraph: “Determine|Completeness R Already covered in dif-
Ventilation|ifair samplingis needed for radiological ef- ferentparagraphsin the
section fluents.” section.

USA  [5.33,line4| For consistency throughout the safety guide, [ Consistency A

revise “radiation safety officer” to “RPO.”
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Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
UK 5.33 For facilities withinlarger organizations (for |Access restriction appliestoall A
example productionsites within a hospital personnel. [HSE]
environment) systems/procedures shouldbe
putin placeto ensurethatno technical per-
sonnel canaccess the ventilation system or
power distribution cabinet of the facility
without priorinformation and consent of the
facility managementand the radiation safety
officer. The operating organisation needs to
enforceappropriate standard operating pro-
cedures (SOPs) forthe maintenance of all
shared and interfacing infrastructure.
UK 5.35 Redundancy of critical ventiators ventilation | ‘Ventilationsystems’ isa more A
systems should beinplaceto: commonly used term.
Sweden | 5.38/2nd | Changeto read: steel/mild steel which is Should be galvanized? A
line epoxy lined orgalvanized:
Sweden | 5.39/|ast |Consider adding [See Section 10] atthe end of| The lastsentenceisa reminder of A
line 5.39. monitoringthe exhaustair. Thisis
of coursea possibility to detect
problemsinthefacilitybutl guess
mostlyinorderto fulfil there-
qguirements of effluent discharge.
Indonesia| 5.40. page|In thesite selection paragraphshould alsobe R Security aspects are
23 considered concerning potential unsecure givenin Section 12.
Sweden 5.40 Consider adding: The hazard analysis should |Not all external hazards are of non- A
also consider nearby chemicalorotherindus- | anthropogenicnature. Chemicalre-
trial installations, which could constitute po- |leases, fires etc. could perhaps be a
tential external hazards. problem.
USA 5.41 |“(i) Potentially radioactive liquidwastehan- |QCwas notdeclared before. A

dling system with liquid waste decay tank and
chemical waste from quality control (QC) op-
eration or target processing (solid target dis-

solution);”
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Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Sweden |541(i)/ |Whatdoes chemical waste from QC operation| Quality Control Operation?Radio- A
2ndline [standfor? active chemical wastes? See USA
comment
Sweden |542 2nd |Suggestchangingto: Not only technical systems but also R Currentparagraphis
line This information should be provided in the procedures, software etc. as de- sufficient to provideall
formof a documented safety assessmentre- |scribedin GSR Part 3, requirement thosesuggested items.
portdescribing and evaluating the predicted |13, para 3.32. Thesuggestedtextis
response of the plant of the facility, including | perhapstoo long but “of the plant”
structures, systems and components butalso | could be seen as beingrestricted to
software and procedures, to incidents (...) and| passive safety systems but we do
external events of natural originand human |wantto cover human factors (in-
induced origin that couldlead to accident teraction, procedures, software,
conditions. safety culture etc.) as well when
assessing the safety.
USA  [5.42,line6|Usingtheterm “plant” hasthe connotation |Reduce ambiguity A
thatitis a nuclear power plant. Recommend
replacing “plant’ with “organization” or “facil-
ity.”

UK 6.1,linel | The general objective of a radiation protec- |Managementisnotthecorrect R Overall responsibility
tion programmeis to discharge the manage- |term. Dutyholderor employeris lies with the manage-
ment's dutyholder’s responsibility forradia- | moresuitable. [HSE] ment.
tion protectionandsafety through the adop-
tion of managementstructures, policies, pro-
cedures and organizational arrangements
thatarecommensurate withthe natureand
extent of the radiation risks.

Sweden [ g.1,4th |Change: “The operating organizationshould |In radiation protection we do not A
sentence |always strive to minimize doses to workers | talk about minimising radiation

and members of the public” to read: “The op-
erating organisation should strive to keep ex-
posures and the likelihood of exposures as
low as reasonably achievable”.

doses.
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Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Sweden | 631st |In6.3itis written:“..includingin manycases | This could be seen to be contra- R This is on application of
sentence | measures to preventorreduce potential ex- |dictedin 6.4 whereitis stated: optimizationprinciple.
and 6.4 |[posuresand to mitigate the consequences of | “The programme should be based

accidents if they were to occur”. on the operating organization’s

Could this beseen as contradictoryto 6.4? |safety assessmentand itshould
address planned exposure situa-
tions.
Should 6.4 berephrased a bit?
..."The RP programme should main-
ly address planned exposure situa-
tions”?

UK 6.4 The programmeshouldbe based onthe op- |Consideration of accidentsisalso A

erating organisation’s safety assessment, and| necessary. [HSE]

itshould address planned exposure situations

as well as reasonably foreseeable radiation

accidents.

UK 6.7,line1 | The radiation protection programmeshould |Corrects terminology. Duty holder A

include a description of the management
structureasitrelates to radiationsafety. This
structure, which maybepresentedin the
formof an organizational chart, should show
the names of the senior managers responsi-
blefor radiation safety and of the various du-

ty-holders responsible employees (e.g. the

RPO).

relates to theemployerwho has
overall responsibility. Employees
however may have del egated re-
sponsibilities.  [HSE]
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Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified aF; follows Rejected if modified/rejected
USA  |6.10 Greater emphasis should be provided to de- | Completeness A
velop procedures for target change-outs, Para 6.10
maintenanceandrepairs. Recommendthat modified.
this section address the need for a pre-
survey, devel opment of radiation work per-
mitthatwould include requirements foraddi-
tional surveys, dosimetry, PPE, dosimetry,
and a maximum stay time while working with
the targets based on radiationlevels thatis
countersigned by the Radiation Protection Of-
ficer andthe workers.
UK 6.12,line 1| Inlargerorganizations, it mightbeappropri- |Clarification [HSE] A
ateto-haveseveralsetsofspecificlocalrules: In larger organizations, it
would normallybe appropriatefor eacharea might be appropriateto
or useof radiationto haveits own specific lo- have severalsets of site
cal rules, ratherthan one document for the specific local rules de-
whole organisation. AfFacility specific proce- pendingupon the nature,
dures shouldbe established. magnitude and I'kel'hQOd
of exposures. A facility
specific procedure should
also be established.
UK 6.13 |[Ashortversionofthelocalrulesshouldbe | The informationprovidedto a visi- A

stane-

Visitors should be provided with safety in-
formation thatis tailored to the purpose of
their visit. If visitors are to be escorted at all
times, a short briefingon arrival may be suffi-
cient.

tor should depend on what the vis-
itoris intending to do atthefacili-
ty. If visitorsareto beescorted at
all times, it may be suitableto give
them a briefing on arrival. If they
areexpected to carry out work, it
would be moresuitableto get
them to work under existinglocal
arrangements, or hand overto
their employerso thattheyare
working under theirown | ocal
rules. [HSE]
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UK 6.14 Visiting workers should be madeawareand [ltwould benormalto expect con- A
trained in relevantsections of thelocal rules, | tractors taking over res ponsibility Itinerant workers should
or alternatively, responsibility for a controlled| of a controlled area to have their be made aware and trained
area shouldbe handedover to thevisiting own local rules andrisk assessment in relevant sections ofthe
worker’s organisationwhichwill haveits own|and transfer of area should be localrules. Detailed guid-
local rules. In this case, the transfer of the  |formalised. [HSE] ance on itinerantworkers
controlled areashould beformalised. is provided in the safety

guide Ref.[18]

UK 6.16 Operating organizations should ensurethat |Expand details about restricted A
female employees who enter controlledor [doses andbreast feeding mothers Following declaration of
supervised areas are provided with infor- [HSE] pregnancy restricted radia-
mation regarding therisks to an embryoor tion doses will apply. Con-
foetus from exposure to radiation and the siderations on potential in-
importance of notifying their employer as ternalcontamination
soon as pregnancyis suspected. Following shou_Id be givenfor brea_st
declarationof pregnancy restricted radiation feedl_ng fe!“a'e workers if
doses will apply. Breast feeding mothers will V\{orkln_g with unsealed fa-
need to be considered by the dutyholder for dloactlv_e materials (see al-

! R S so section 6 of Ref.[18]).

potential contamination/ingestion/inhala-
tionrisks if working with unsealed radioactive
materials.

UK 6.18,6.19,[ Add “Normally the...” to thestartof each This section is very prescriptive. A

6.20and |paragraph. Consider adding “Normallythe ...”
6.21 atthe startof each paragraph. Re-

qguirements shouldbe based upon
a safety assessmentas described in
paragraph6.17. [HSE]
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Belgium | page28¢§ Replacesupervised areby controlled area In caseof thefailureofa A
6.21 target (windows foil rup- Normally in the accelera-
ture) the risks associated torroomthere should be
with theremoval of thera- low probability of contam-
dioactive products (through ination and radiation,
vacuumsysteminto the h_owever, cc_>n3|der!ng the
bunker, ...) are not negligi- risks associated with the
ble. failure of a target the ac-
celeratorroom can be op-
erated as a controlled area
Indonesia| 6.22. page | Reviews and audits of the performance of the| Potential hazardand unsecure is- A
28 radiation protectionprogrammecan bere- |sues shouldnotbeseparated Already mentionedin the
ported in the form of a safety verification re- nextpara (6.23)
port periodically
USA |6.24 Recommend addingto theend of the para- [Completeness R Outof scopeto explain
graph: “Good medical practices (GMP) shall more on medical prac-
always be executed when preparing pharma- tices
ceutical materialsfor human oranimaluse.”
Sweden | 6.27,4th |Itis notsoeasytounderstand whatis meant | GSR Part3, paras3.108and3.109 A
sentence [by: does notrefer to special health

“No specialmedical/health surveillance pro-
grammeis necessary relating to routine work
atanisotope productionfacility.”
Perhapsthesentenceis notneeded? Para
6.27 already states therequirements for
health surveillance programme (as appropri-
ateand consistent with regulatoryrequire-
ments)

surveillance programmes but
merely to specialarrangements for
workers” healthsurveillance.
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Indonesia| pg 29, 6.28| A radiation safety committee should bees- | The scope of the safety committee A
tablished forthe purpose of regularly review- | is not limited to radiation protec- Added (f)
ing the performance of the radiation protec- |tion programme butalsoemergen- Reviews ofthe emergency
tion programme @l Aradiation safety commit-| cy preparedness andresponse. preparedness and response
tee should be established forthe purpose of plan
regularly reviewing the performance of the
radiation protectionprogramme and emer-
gency preparedness and response
Sweden | 7.1 First |The sentence: “Persons performingworkin |This statementis notreflectedin R Workerstooarere-
sentence |controlled areas within an isotope production| GSR Part 3. Theresponsibility de- sponsibleto carry out

facility are responsible forensuring that their
work is carried out safely and in compliance
with all relevant regulations andsafety
standards” isingeneral not correct (excep-
tionally the worker could be self-employed).
An alternative sentence couldbe: “Persons
performing work in controlled areas withinan
isotope production facility should be able to
fulfil theirobligations andcarry outtheir du-
ties for protection and safety.[3]”

scribed in thesentencerests with
the person or organisation thatis
responsible for the facility (GSR
Partl,req.4)andcannotbedele-
gated to the workers. This does of
course notmean thateducationis
notneeded.

Workers are notamong the princi-
pal parties responsible forsafety.
Worker responsibilities are given in
requirement22 and canbesum-
marised as: ...fulfil their obligations
and carry outtheir duties for pro-
tection and safety (follow rules,
procedures, use monitoring
equipment, cooperate with princi-
pal parties, abstainfrom wilful ac-
tions, acceptinformation, instruc-
tions etc.)

their work safelyandin
accordance with local
rules and procedures.
The paraisensuring
training of the workers.
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UK 7.1 Persons performing workin controlled areas | Consider traineesinthisopening A
within anisotope productionfacilityarere- |[paragraph. [HSE]
sponsiblefor ensuring thattheirwork s car-
ried outsafelyandin compliance with all rel-
evantregulations andsafety standards. Op-
erating organizations should, therefore, en-
surethatradiation work s carried out only by
workers who aretrained, and who arecom-
petent and trainedin radiation protection
andsafety. Trainees shall work underdirect
supervision of a suitablytrained person.
UK 7.3 Designated emergencyworkers should be Makeclearthat ‘emergencywork- A
qualifiedandtrained... ers’ refers to designated staff at
the facility (asreferredtoin 16.17),
and not off-site emergency services
personnel.
[LB]
USA  [7.7,line2 |For completenessindescribingthetraining |Completeness A
program, recommend the following changein
the firstsentence “...knowledge for operating
the facility andaccelerator.”
Indonesia| pg31,7.8 | Additionof “Waste operator” ontheworker |There havebeen plenty of explana- A Added the item

group

tion of radioactive waste manage-
ment in the 13th chapter. Howev-
er, the operator fromthose activi-
ties has not been explained before.

- Operators handlingra-
dioactive waste
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USA [7.10 Modify paragraph7.10to read: Editorial, and consistencyin A
presentationof thetraining topics.
7.10.Each training course should be struc-
tured aroundspecificaims and objectives and
should be customized to the needs of the tar-
get audience. Fundamentalconceptsand-
measurementsincude: Thetrainingmayin-
cludethefollowing topics:
Fundamental concepts and-measurements-
include
- Basicionizingradiation concepts;
Sweden | Header be- The word the training courseisin- A RPP
fore troduced in theheader.|sthisthe |editorial e Trainingpro-
Para 7.10 sameas a training programme gramme
usedintheearlier paragraphs? e Targetedtraining
This couldbe confusing.Para7.10 courses
goes ontotalkabout each training
course.
Sweden |7.10 6th bullet: Regulatory requirements. Suggest | Some of the further bullets: Desig-
changing to Overall Regulatory Requirements [ nation of controlled and supervised| editorial
or something similar areas, Doselimits, dose constraints
etc. arealso
Sweden |7 10 under|Changeh and i to capital letters (H,1): Typo A
the Head- |Handling of RM...
er Practi- [Implementationof emergency...
cal Radia-
tion Pro-
tection
Sweden |7.10 “Specifictraining on radiation protection Does this meanthatresearch sci- A
Under the |without standard working procedures” entists arenotinvolved incarrying Specific training on radia-
header outstandardprocedures —is this tion protection and work-
Research alwaysso? ing procedures tailoredto
Scientists theirnature ofwork

Page 31 of 52




COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified ag follows Rejected if modified/rejected
Sweden |7.10 Is itenough to mention instruc- A
Waste op- tions for radioactive waste? What Waste management pro-
erators about management procedures cedures;
andtaskrelated, practical issues? Task related practical
Storage of radioactive materials information;
and some of theitems mentioned Storage and shipment of
for the shipping clerks might be radioactive material:
important for waste operators? Local rules and procedures
Sweden |7 .15,1st |ltreads...givenatintervals less than two years| Probably meantto readbetween |editorial
sentence |butnotexceeding five years? two and maximum fiveyears?
Belgium | page34 |Consideration should begivenalso to hand- A
(Individual| foot monitors thatare often find at the exit of Para 9.10 modified:
monitor- [the controlled area Dependingup onthe po-
ing) or tential for personal con-
page39 tamination, appropriate
(workplace hand and foot monitors
monitor- may be installed at the exit
ing) of the controlled areas.
Sweden (8.1, 1st Changeto: Production of radioisotopes in- Since contamination and inhalation |editorial
sentence |creasesthe potential fordirectexposureto |alsogivesrisetoexposuretoioniz-
ionizing, radiation, and indirectly, via expo- |ingradiationitisabitunclear what
sure to radioactive substances andaerosols. |is meant—thesuggested wording
is onlya proposal
Sweden |82 Suggestadding a qualifier as appropriate or | The sentence, as itstands would A

somethinglike thatfor internal radiation dose

indicatethatall workers are sub-
jectto monitoring of internal radia-
tion dose? This does notseemto
be thecasewhen wecontinuein
the text. Inthatcase, also the visi-
tors (para8.5) should be moni-
tored for intakes.
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Sweden | 8.6 |ast Itis stated thatthe personal exposureand Unsure of thelanguage here —they A
sentence [dosimetryrecordsshouldbe permanently should be keptand GSR Part 3, pa- Personalexposureand do-
maintained in retrievable form. ra 3.104 gives some limits for how simetry records should be
longthey shallbe maintained (75 maintained in retrievable
years age of worker, 30 years after forms as specified in para-
cessationof work). Nothing wrong graph 3.104 ofthe GSR
to keep them longer butwho has Part 3
then the responsibility for that?
Sweden | 8.8 1st Itis stated thatindividual monitor- This is a problematicstatement A
sentence |ing..demonstratesthe currentlevel of the oc- | which needs explanation.
cupational radiation safety at a radioisotope |1fthe sourcetermis higheven
production facility. good radiationsafety could leadto
Suggests deletingor rephrasinginamore higher individual doses compared
neutral way, perhaps: “gives input to optimi- |to facilities with a lowersource
sation process and the assessment of expo- |term (which might have worsera-
suresin the radioisotope production facility” |diation safety!). Merely the radia-
tion doses cannot say whetherthe
radiation protectionis goodor bad.
USA  [8.10,line4|Sinceneutronsareaddressed inparagraph  [Completeness A
5.25 and theannex, recommendthe follow-
ingrevision: Guidance on determining the
type of radiation field (e.g., photon, beta,
neutron or other highenergy particles) pre-
sentintheenvirons, establishing monitoring
programmes...”
Indonesia| pg 35, 8.12| Hotcell operator, RPOs, pharmacists, decon- | The inclusion of “researcher” as A
tamination worker, laboratory technicians, |the worker classificationin 7.8
researcherandmaintanance staff who rou-
tinely enter....
Sweden | 812 1st |Itis written attheend...shouldbe subjectto |Thisiscorrectbutalso8.11is editorial
sentence |individual dose monitoring. aboutindividual dose monitoring

(paras8.11and 8.12 hasto be
harmonised otherwiseis it difficult
to understand.)
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UK 8.14 Finger+ings Appropriate extremity personal |So as to notrestricttoonlyring A
dosemeters should be worn for situations re- | type dosemeters, e.g. finger stalls
quiring the monitoring of exposure to the [HSE]
hands.
UK 8.15 Appropriate eye dosemeters shouldbe worn [ Allows for future developmentsin A
onforehead for situations requiringthe mon- | this area of personal dosimetry.
itoring of the eye doses. lr-somecases-it May be a forehead based doseme-
mighthotbepossibletoweareyedosimeters| ter or other systems maybeat-
ontheforehead- tached directly to theinside of
spectacles.
Sweden | 8,15 2nd | “In some cases it mightnot be possible to Further informationis needed A
sentence | weareye dosimeters on the forehead [30]” |aboutwhatthenshould bedone. |See UK
(Other measurements, calculations|comment
etc.) Ifthis isexplainedin [30],
statet this explicitly Further advice
on thesesituations are given in ref-
erence [30]?
Sweden 8.16 Since beta dosimetry will not work A
if dosimetersare putunder lab Modified with the addition
coat, aprons etc. this could bean However, in the case of
issue. Should something be said beta exposures, dosimeters
aboutthis? should be positioned ap-
propriately to avoid shield-
ing by protective clothing.
UK 8.16 [shouldwearthedosimetersunderthelab- |forclarity [PHE] A
coatapron-oroverallspositiondosimeters
under any protective clothing worn
USA  [8.16, line 1| Recommend revising as follows: “...wear the |Improveapplicability A

dosimeter under the personal protective
equipment (e.g., lab coat, apron or overalls)
inorderto...”

Page 34 of 52




COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
USA  [8.17,line1|Remove “(evaluated orread).” Thislanguage|Editorial A
was added in response to a previous com- Changedtoread
ment. Itwas not Member State’s intent to
includethis language, butrather forthe
technical officer to select the operative term.
Sweden (8,17 Insertthein front of technical specification | Missingarticle editorial
Sweden | 8,19 | would thinkthe consultation Enough
should be with a qualified expert or |flexibility
RPA, not necessarilymerely the available
RPO —this wouldof coursedepend|in the para
on their individual qualification
Sweden |8.20 See commentfor para8.6 Therearealso requirementsinGSR A
Part3, para3.104 whichwould be
worth mentioning
USA  [8.22,line5|The lastsentence should be moreinclusive of | Completeness A
the types of x-ray machines. Recommend re- Normally dosimeters
visingas follows: shouldnot beput through
“Dosimeters should not be put through scan- scanners thatutilize X
ners thatutilizex rays (e.g., mail inspection rays (eg. 'V_la" inSF’eCtion
systems, airport securityscanners). systems, airportsecurity
scannersetc.). In excep-
tional circumstances, ade-
quate control cards may be
used to evaluate the actual
exposure ofthe dosimeters
Sweden 8.28 Perhapssomereferences shouldbeadded. |If private products should be A
avoided, ICRPandlAEAreferences Ref.[18] added.

could begiven.
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Sweden | 8 29 8.30 Para 8.29 refersto DAC<1/10 for A
1311.Para8.30talksabout DAC > Under normal conditionsthe
1/10 for the “applicable isotope”. f:ontaminationlevel in the air,
The reasonfor notusingthe same in general should notex-
. . ceedl1/10 DAC (derived air
phrasein8.29isnotclear? concentrations) of the isotope
131, Guidance on DAC values
and criteria for internal moni-
toringare available inthe...
Sweden | 831 1st |Suggest“been exposed to high-level radiation| Exposed to a “high-level radiation” A
sentence |fields orelevated levels of airborne contami- |seems a bitinformal. Contamina- The operating organization
nation” tionis onlydefined as presence of should instruct workers to
At leastthefirsttime, qualifiers should be radioactive substances andgives notify the RPO immediate-
used. noindicationof the magnitude of ly if they know or suspect
the hazardinvolved (Def.in GSR that they havebeenex-
Part3) posedto highlevelradia-
tion fields (above the dose
constraints orabnormal) or
elevated airborne contami-
nation
UK 8.31 [The operatingorganizationshould instruct | ‘High level’ needs definition [HSE] A
workers to notify a RPOimmediately if they See comments resolution
know or suspectthatthey have been exposed of Sweden

to high level radiationor airborne contamina-
tion. If theindividual(s) concerned was wear-
inga personal dosimeter, itshould be sent
immediatelyto the dosimetry laboratory and
the laboratory should be informed of the ur-
gency of thecase. Inthe case of exposureto
airborne contamination, the person should
be monitored forthe appropriateisotope.
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Sweden |9 3 “Production facilities have some specificre- | Are thereextra requirementsin A
quirements regarding work place monitoring | GSR Part3 as comparedto the Detailed guidance regard-
on fixed and portable radiation dose rate me- | ones for example nuclear power ing workplace monitoring
ters, contamination control and air sampling”| plants or fuel factories? Whichare including the use of fixed
these “extra” requirements (refer- and portable radiation dose
ence)? rate meters, contamination
Orarewehereusingtheword re- controland airsampling
quirementsinits general sense? are provided in Ref.[18].
USA  [9.5,line2 |Recommend revisingasfollows: “..typeof |[Completeness A
radiation being emitted (e.g., photon, beta or
neutron).
Brazil | p.40 Describe some useful portable neutronde- |Inthedocumentthereis noinfor- A
tectors mation concerning neutrondetec- In the case of neutronsur-
tors veys, portable BF; or*He
detectioncounters may be
used
USA  [9.6,itemb|Usingtheterm “plant” hastheconnotation |Reduceambiguity A
thatitis a nuclear power plant. Recommend
removing “plant’ fromthesentence.
Sweden |96 (a) ...with a probe inside the enclosure inter- If the meaningof thisis thatifthe A
locked to the door control, reading (dose rate level) is too high editorial
itisnotpossible to open the door
this shouldbe more clearly written.
USA  [9.8,third |Inthebulleton proportional detectors;adda |Improve applicability A
bullet sentencethat portable He-3 or BF3 detectors
may be used for neutron surveys.
Sweden | 9.8 first |Suggestchangngto: The rewording could improve the A
bullet,in-| “using chambers that have an inside desic- | understanding for non-experts Para 9.8 edited.
sidethe |cantsinside, a hygroscopicsubstance thatin- See UK comment
parenthe- |duces orsustains dryness, are is important
sis considerations as humidity fluctuations may

renderthe chamberinoperable”
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UK 9.8 This paragraphisverylongandap- A
pears tointroducea changeinstyle Para 9.8edited. Theseare
/approach within the document. some practical infor-
The language is rather vague in mation thatcould beuse-
places, for example “higher dose ful in facilitiesandhence
rates”, “big dose-rates” (both un- prefer to be as partofthe
der bulletpoint4 referringto GM main text.
probes)— what is meant by this?
Such phrases dilute the usefulness
of the guidanceto thereader.
Suggestthat much of thetechnical
informationis moved toanannex.
[PHE]
Sweden |19.112nd |Sincethisisidentical tothefirstsentenceof |Changesentenceor deletesince A
sentence [9.9itcouldbechanged to: Contamination the samesentenceasthefirstsen-
surveys are often performed by swiping or  |tence of 9.9.
otherindirect means when the radiation
background levels are varyingorelevated.
Sweden |9.113rd |Changeto Routine contamination frequencies| Original formulation is less clear A
sentence |and criteria foracceptable surface activity andsurface
levels (Bq/cm2) should be definedin the radi-
ation protection programme.
Sweden |9.115th |Note sureofthe meaning:...to consider when| Not sure whatthe word stabling A
sentence [stabling thesevalues are swipe efficiency...? | means in this context. Factors to consider during
Perhaps one could write: Factors to consider such instances are swipe
when establishing such values are swipe effi- efficiency, detection effi-
ciency.... ciency ofthe contamina-
tion meter for the radioiso-
tope, geometryofthe de-
tectorsurface/swipearea,
and countingtime.
USA  [9.11,lines | The intentofthelastsentenceinthis para- |Reduce ambiguity A
7-10 graphisambiguous. Recommend revision to See resolution for Sweden
improve readability comment
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UK 19.11 (lines Meaning of “stabling” and “s wipe A
8t0 10) to detector distanceitwill beused See resolution for Sweden
" both need clarification. [PHE] comment
Sweden 19,13 2nd|This sentenceis overlapping withthelastsen-| The formulation:...butthe practice A
sentence |[tenceof 9.9.Theprimeresponsibility should |should be commensurate with the Minimal frequencies for
be with the operator/licensee while abiding |risks at the production facili- routine floor and surface
to regulatoryrequirements. Perhaps theex- |ty...does notseemto beconnected checks may be determined
isting sentences could be reformulated in to whether the authority or the in the radiation protection
thatway. operator is defining the minimal programme and may vary
frequencies for checks —or is there fromweekly....
animplicit meaning here?
Sweden 19,13 |ast|Somethingiswrongwiththeendingofthis |Whatisthe meaningofea? Per- A
sentence [sentence:...direct checking the mop forcon- |haps a typo?
tamination ea.
Sweden |9 14 Suggestchangingto: The original sentenceis nottotally A
As needed, contamination surveys should be |understandableandthereseemto
performed when: be unnecessary commas and words
a) items enter or exit cells, glove-boxes and
fume hoods;
b) the potential to perform intervention work
is evaluated in areas whichmay have non-
fixed contamination (cyclotron bunkers and
caves, cell, etc.); and
¢) packages are being prepared for shipment.
Sweden |9 15 The formulation:...by performing a grab Not understood. A
sample on a filter then removing the filter editorial
media formeasurement at anotherlocation
needs reformulation.
Sweden [9,18(9.18- Suggest splitting the paragraph intwo parts —| Language -increased readability. A
9.20) two long. Should 9.18-9.20ratherbe bullets

to 9.17 than have theirown num-
bering?
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Sweden |9 19 Changeto...in locations of highrisks forin- For clarity. Unclearwhteher itis A
takes of radioactive substances (...) and have |the alarmthatshould be registered Place alarming CAMs in
the alarm registered? at a secondary location.|ata secondary location orif “the locations of high risk for
alarmregister” shouldbe posi- intakes of radioactive sub-
tioned ata secondary location? stances (radioiodine pro-
cessingareas, waste, Cy-
clotron/linear accelerator
bunkerand caves)and
have the alarmregister at
appropriate access location
Japan 1922/13 [Testsshouldbecarried outbyanorganiza- |“Traceabletothebody”isnotcor- A
tion that maintains reference radiation fields | rect expressionin the metrology ..traceableto nation-
traceableto a national primary(metrology) |field. al/international primary
standards body. standards.
Indonesia| page 45, |Soil and groundwater samples maybe contain| The selection of radioisotope A Para10.1,10.2and 10.3
section several amount of radioactivity from radioiso-{ 137Cs for environment monitoring modified.
10.2, tope produced by accelerator, e.g...... objectregarding the nuclear
line2 weapon testis notrelevantsince
the focus of this documentis radio-
isotopeproduced by theaccelera-
tor
Indonesia| After point| Title “EFFLUENT DISCHARGE” should move to A
10.2. page|the next page editorial
45
Sweden 110.16 Should thefirstsentence start with Liquid ef- | Seems more appropriate with plu- A
1stand |fluents...rather than Liquideffluent...? ralis? -language
last Lastsentence: Ifan aliquotis to be taken of |Aliquotisa difficult wordfromthe
sentence |thesample...then the sample also should be |[latinandissometimesused inthe

agitated to ensure adequate mixing before
thealiquotis taken.

Perhapsthis couldbe changed to: If a sub-
sampleis to be taken from the representative
sample (forexample for liquid scintillation
counting), the sample alsoshould be agitated
to ensure adequate mixing.

sense (defined as): “a sample or
portion of a total amount of lig-
uid”. Itwould then seems thatwe
aretakingasample of thesample.
Perhaps sub-sample could be
used?
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Sweden (10.18 Shoulditbe Coolants (plural) ratherthan The plural formseems more | ogi- A
2ndand |coolant? cal? Deleted ..including its min-
3rdsen- |ThereferencetothelAEA publicationisal- |[PerhapsthewordsinthelAEA pub- imization options.
tence ready madein para10.5.Whatis meantby: |licationis notnneeded sincealready
...including its minimization options. Re- mentioned before but only the ref-
phrase! erenceitself[33]. Thelastpartis
difficult since that would referto:
The control of radioactive dis-
charges which should perhaps not
be minimised...
Sweden (10.20 Is itthe cooling circuits whicharereferred to |Sincethisisunder the header ef- R This isontheleaching
2nd part |inthesecond sentence: Therefore, they fluentdischarges itis difficultto of activated surfaces
should be disposed of only aftercheck of ac- |seewhy we arediscussingsolid and leakages
tivity. wastes? Orarewereferringto that
radioactive substances (from acti-
vated surfaces or from leakages)
canleakintothecoolant(cool-
ants)?
Sweden (10.22 Consider generalising the statements for pro-| This is about workers maintaining |editorial
tection and putthis somewhereina more draininginstallations and their pro-
general context. tection. On the other hand, work-
ers maintaining the delay tanks
mentioned in para10.16could also
need instructions and proper pro-
tection.
Sweden [10.23 Move para 10.23to after the header AIR This paragraph should probablybe A
EMISSIONS. after the header than beforesince
itis aboutairstreams etc.
Sweden (10.28 Inorder to bereadable, divideitin2-3sen- |[The sentenceistoolongandthe A
tences. information contentshould be bet-| editorial

ter structured - language

Page 41 of 52




COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Brazil |p.49,item |IncludethelAEApublicationSafety Report | Concerning this crucial topicofra- A
10.28 Series 19 as a reference to this topic dioisotope production facilities,
references should be provided for
the readers, for the case where
some additional details are need-
ed.
Sweden (10.32 Some of thebullets, e.g.iv,varerepeating In general thesections on effluent A
the messages 10.31and 10.32 monitoringand minimising effluent
discharges needs a second look on
the logicandavoiding repetitions.
Belgium | page50 |, ii,[11C]CO2, [13N]NH3and[18F]F2canbe A
§10.34ii |removedfromairstreams with chemical trap. Some PET cyclotron
[13N]N2 is missingandcannot be removed products (example *N.)
fromair streams cannotbe removedfrom
air stream. Some of the
otherproductssuchas
[*'C]-CH4/CO;, [*!F]-
FCHs orF2, [**N]-NHs can
be removed fromair
streamwith suitable chem-
ical trap
USA  [10.36 Paragraph10.36is difficultto follow. Rec- |Editorialandimprove readability A
ommend revising to:
“The most efficient way is to control there-
lease of contaminants areisto containand
trap thecontaminants atthe sourceitself us-
ing gas bags or traps (liquid nitrogen or car-
tridges)- Anotherpossibilitycouldbe or tank
storagefor decay(incase of the PET gases).”
Sweden | 11.2(d) |Another reasonfor safety glasses is potential A

protectionagainst beta radiation.
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UK 11.2d [Safetyglassesorfaceshieldsforsplash pro- |Consider protection of theeyelens A
tection involving radiological liquids. Where |from external radiationhazard. Safety glasses orface
an external radiation hazardis presentthe | [HSE] shields forsplashprotec-
eyewear shallincorporate appropriate shield- tion involving radiological
ing material e.g.leaded glass. liquids/potential protection
against betaradiationor
leaded glasses forexternal
radiation hazards
UK 11.3b This paragraph refersto theuse of A
lead aprons in emergency opera- Changed to...high dose
tions for handlingsituations with rates
“high radiation”. Thewearing of a
lead apron andits efficacy will de-
pend on the radionuclide; for ex-
ample,itmaybeprudent for1-125
but would notbenotrelevant for
F-18.
Does “high radiation” refer to high
doserates or to significant activity?
This sentence requires clarification.
[PHE]
Sweden 11.5 Move this parabefore11.2-11.4 Itseems thatthis statement should R Currentplacement
be putalreadybefore11.2 seems to be better.
Sweden 11.6 To be covered forthe medical examinations |Allergy and impaired /reduced lung A

are forexample allergies, impairedIung func-
tion, claustrophobia and hypertensionthat
would limitor hinderthe use of some of the
PPE.

functionare other conditions that
alsocould beimportant.
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UK 11.6 The safety assessment should provideinfor- | Clarifythe term ‘medical examina- A
mation for the job specificationfor each area | tion’ whichmeans anemployment
and process. An employment medical exami- | medical examination for health
nation whichis carried outfor health surveil- | surveillance purposes and not for a
lancepurposes, shouldbe used to determine | medical treatment.  [HSE]
be determined ifa person is medicallyfitto
usetheprescribed PPE for the job. Some of
the aspectsto be covered for medical exami-
nations are the possibility of claustrophobia
and hypertension, for example, that would
limitthe use of some of the PPE.
UK 11.7 Contaminated re-usable PPE like expensive [ Add RPAconsultation. [HSE] R RPOis a competent

apparelsandwashedoveralls, should be de-
cayed, and if necessary, decontaminatedina
decontamination room. Highly contaminated
PPEshould beleftto decay beforesending
for washing. In cases where long-lived radio-
nuclides are present, the RPO should decide if
itcan beconsideredas radioactive waste. Ad-
viceshould be soughtfrom
qualifiedexperts/radiation protection advis-

ers (RPAs). on this matter.

persontodecideifa
PPEis contaminated or
notusable/disposed off.
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USA

12.5,lines
3-6

Itis notrecommendedthat measuresinthe
GSR Part3 bethe only measures usedto se-
cure Category 1 sources. Itis recommended
to usetheusethemeasuresin NSS11. Rec-
ommend the following changes:

“For Category 14-5sources, forexample, itis
recommended that measures described in
GSR Part3 [3]areused. However, theele-
ment of intentinvolvedin unauthorizedac-
cess means that additional considerations
apply forhigher activity sources (Category 1 —|
3),and additional and/or different security
measures may be needed to protectagainst
unauthorized access.”

Technical accuracy

A

USA

Section 13,
Pages 53
and55

In order to address recordkeeping forthe
controlandinventory of radiocisotopes pro-
duced and theirdistribution, recommend the
subsection on “RECORDS” be expanded toin-
cluderadioisotopeinventory recordkeeping,
storage, andrecords of radioisotope transfer.

Further recommend thatSection 13titlebe
modifiedto “Testing and Maintenance of
Equipment and Records.”

Completeness

Brazil

Item 13,
p.53

All thetests presented in thisitem shouldal-
sobepresentedinitem5.

Matter of consistency

Not clear

UK

131

Particularattentionshould be paidto regular
testing of components of the safety interlock
systemfor correct operation, in accordance
with theinstructions of the equipment manu-
facturer. Thesetests should be carried out by
appropriately qualified persons inthepres-
enceofaRPO.

This seems particularly onerous to
have everyinterlock safety check
carried outinthepresence of the
RPO. Ifthe person doingthe check
is appropriatelyqualified theniitis
notrequired. [HSE]

A

Modified as:...withade-
quateinformation to the

RPO
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Sweden 134 Define or explainthe term “radiation room” |Inthis context “radiation room” is A
used (alsofurtheron, for example “Radiation room” changed
in 13.10) which mightnotbea to “facility”
standardtermknown to all readers
—consider explaining!
Sweden [ 13.4(c) |“Itis good to practice a UPS on the cyclotron |The meaningisnotclear? Should A
control system as power ‘dips’ can affectthe |this read: “Itis good practice to use
operation of control units.” an UPS as backup power supply for
the cyclotron control systemas
power ‘dips’ can affect the opera-
tion of control units”?
Indonesia Need to include “Registrants, licensees, report| Remarks onthe Pg55, record, 13.6 A
and record shall maintain fora period as —13.7 need to be elaborated. Oth- Para 13.8 added. See USA
specified by the requlatory body andshall er significantremarks anddata comment
make available, as required, the following should be written as well.
personnel dose records, records of calibration,
radiation and contamination surveys, emer-
gency preparedness and response, etc”
Sweden 13.10 |Shouldtheword eitherbeleftout: language A
...independent verification should be obtained
either that the acceleratoris noton (e.g. ion
sourceis noton).
Sweden 13.12 |Change...should be designedto obviatethe |Obviatetheabstruse! A
necessity make it unnecessary to forbypass- |language
ing safety interlocks.
Sweden 14.1 Change...and to meetthe acceptance crite- |language A
ria...
Sweden 14.2 Changeto ...the highest concentration of ra- |language A
dioactive substances is generated... ...highestactivity concen-
Changeto unsold productto unsold products tration...
(pluralis).
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Germany 14.2 “The waste with the highest activity concen- | Clarification A
trationis generated from activated materials
within the cyclotron, targets, synthesis pro-
cessesandquality control testing. Archive
samplesandunsoldproductare other exam-
ples of waste.”

Indonesial page59 |Paragraphthatexplain “OTHER HANDLING A
GUIDELINES” shouldbe follow with number- Started with a paranum-
ings insteadbullets ber

Sweden |14.3 Suggestchangingthefirstsentencetoread: |Language(exceptforthequalifier A
Application of waste management protocols, | “for decay” in connection with
clearance of materials after processing, stor- |storageifthisis whatis meant)?
age fordecay, reuse and recycling... (Furthermore,inpara14.4clear-
ance of material is not men-
(14.4) tioned?)
USA (145 Recommend addressing the availability of de-| Completeness A
commissioning funds by addingthatthede-
commissioning plan include an estimation of
cost, and provision of financial resources and
assurances to coverthe costs associated with
decommissioning. The availability/adequacy
of such funds should be reviewed periodical-
ly.
Korea 1148 The production facility is responsible for de- |In Korea, the waste acceptance cri- A
veloping following the waste acceptancecri- |teria isdevelopedby thedisposal The production facility (in
teria for approval by theregulatory body. facility operator, notthewaste consultation with waste
producer. disposalfacilities) is re-
sponsible. ...

Page 47 of 52




COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
USA  [Page57, |Wastegeneration atradioisotope production|Completeness A
Para 14.8 |facilities should be addressedasrelated to
waste management, transport, anddisposi-
tion. After paragraph 14.7, recommend add-
ing the following (or similar) text:
“Operators should provide a list of anticipat-
ed wastestreams andsources to be generat-
ed atthefacility including waste forms (e.g.;
solid, liquid, and/or gaseous); estimate of
wastevolumes, waste categories andplans
for waste storage, dispositionand/or dispos-
al.”
Sweden |14.9 Change...the material in their possession con- | Radioactivityis the phenomenon: A
tains radioactivity below the clearance level... | the emission of ionizing radiation ...demonstrate that the
to read:...the amountorconcentration of ra- | or particles caused by the sponta- quantity or concentration
dioactive substances in the material in their | neous disintegration of atomic nu- of radioactivesubstances
possession are below the clearance level... clei..and asfaras| knowitcannot in the material...
be above or below levels.
Korea 114,11 Wasteshouldbefirst segregated into two Beforea regulatoryapprovalona A
categories: wastethatis knownorissuspect-|clearance, a waste producer should Non-radioactive under the
ed of beingradioactive,andwastethatis be- | manageall wastes as a radioactive clearancelevel..
lieved to be non-radioactive under theclear- [waste. In thisregard, theuse of the
ancelevels. Thelatter category should be ver-[ term “non-radioactive” is notde-
ified to meet the clearancecriteria. sirable becauseitcould misleada
waste producer.
Sweden (14,12 ..orpH adjusted of liquids to render them Should thisread:...pH adjustment A
safe. of liquids to renderthem safe? See Germany comment
USA [14.13 Recommend addingatthe end of paragraph |Completeness A

14.13 the following sentence to address han-
dling of liquidwasteinan appropriate man-
ner:

“Liquid waste should be safely storedin
proper storage tanks, contained, and subse-

quently consolidated for ultimate disposal.”
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Gemany [ 14,12 |“Liquidscanrequire chemical adjustment Wording/ Clarification A
(e.g. pHimportantfor radioiodines mustre- ...liquids that may require
main alkaline) and immobilization prior to chemical treatment (e.qg.;
transport.” pHimportant forradioio-
dine and must remain alka-
line) for safe storage,
transport or disposal.
Belgium | page59, [Remove (preferably metal) There seems to be no specificrea- A
4th bullet sonwhyitshould be metal
of “OTHER
HANDLING
GUIDELINE
S
Sweden |Thelast |Itis written: The area could notshield anything. A
bulletun- | The area where target reconditioningis per- |Someexplanationisneeded. The area where target re-
derthe |formed needs to shield the operators body conditioningis performed
Header and extremities. needs tobe shieldedto
OTHER The meaning of thisis notclear. protect theoperator’s
HANDLING whole body and extremi-
GUIDELINE ties.
S (14.15?)
USA  [Section 14|Add a new paragraph (14.22) addressing that | Completeness A
a regulatorypermitor authorizationto re- Authorization oraregula-
ceivetheradioactive wasteis required forfa- tory permit to receive the
cilities where the radioactive waste will be radioactive wasteshould
disposed. be required for facilities
where the radioactive
waste will be
stored/dis posed.
Sweden (14,16 Perhaps “airborne radioactive substances” or | Radioactivitycannot be volatile A

acceptablebutnotgood “airborne activity”
could beused.

(seecomment 80 above)
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COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified az follows Rejected if modified/rejected
Sweden (14,17 An alarming continuous air monitorandres- |This sentence needs more work. A
piratory protection may also be used to opti- | GSR Part3 use optimization of pro- ...controlinternal expo-
mize safety in this room. tection and safety. Theuse of res- sures inthisroom.
piratory protection mightbea Deleted optimize safety
more accurate expression. Howev-
er, howis the use of the monitor
and therespiratory protection op-
timising radiation protection?
Sweden (14,18 Is itthe waste storage or the waste storage A
location thatshouldbe planned anddesigned editorial
—seems a bitofboth? Isittherisk of incur-
ring potential radiation doses or the potential
radiation doses that should be minimised?
Sweden (14.20 Itis perhaps notthe water quality that should A
be monitored butrather, in this context, the Water qualityincluding
content of radioactive substances? activity concentration....
Sweden |15.7, 4th|Signed by should be changed to signed by (no|typo A
line capital S)
Germany (16,1 “..necessitates promptaction, primarilyto  |Itis possibleduringanemergency A
avoid orto mitigatea hazard...” situation that consequences can be
completelyavoided by proper ac-
tions.
UK 16.15 |[Additional bullet point: Consider addition of personnel A
e Personnel monitoring equipment monitoringequipmentto list of
equipmentto be considered for
useinanemergency. [LB]
Indonesia| page 70, |This document has been revisedto DS 442, so| WS-G-2.3 has been revisedasa A
no.33 |inReferences thenewoneshouldbestated. [new document. Thereforetheat- | Editorto
tached documentshouldbebased | fix finally
on the revision of WE-G-2.3
USA  |Page71, |Recommendaddinga newitem (as#4)asfol-|Completeness A
Annex | lows: “Ensure doors to high radiationareas

haveinterlocks”
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COMMENTS BY REVIEWER

RESOLUTION
November 2017
Para Nr. Accepted . Reason
Country & Line Proposed new text Reason Accepted modified ag follows Rejected if modified/rejected
USA  [Page71, |Recommend revisingitem11 asfollows: “De- | Completeness A
Annex | commissioning plan and financial assurance”
USA  [Page71, |Recommendaddinga newitem (afteritem [Completeness A
Annex | 16) as follows: “Verification of authorized re-
cipients of transferred radioactive material”
UK Annex |1.11,| Garmma-anhd-heutrons Why only address gamma and neu- A
heading tron hazards?
The actions listed in paragraphs LIl
andll.lllappearto berelevant to
emergencies involving all type of
radiation hazard.
Remove heading. [LB]
UK [L1I1(c) |Confirmsthatwhether off-site protectiveac- | The RPO should determineif off- A
tions are ret needed; sitesupportis needed, as well as if
itisn’t. [LB]
UK Through- Minor point: it is unusual to see|editorial
outdocu- the term “RPA” in publications —
ment this term is only used in the UK.
Suggestitis removed. [PHE]
Brazil | Additional | Inthetopic “shielding” (p.18) therearen’t A
comment |anydiscussionsabout neutron generation New para added.
andthe consequent necessaryshielding This
is a veryimportantconcernina radioisotope
productionfacility.
Brazil Thereis plenty of very important security sys- R Section 12 provides se-
tems that were not mentioned in thedocu- curity considerations.
ment. No specificsuggestions.

Para 5.25 (Sweden)

Apart from the text already given one could also refer to relevant reports/references (should be checked by some expert for usefulness, select some of them):
1) Silari M. Special Radiation Protection Aspects of Medical Accelerators Radiation Protection Dosimetry
Vol. 96, No. 4, pp. 381-392(2001) Nuclear Technology Publishing.
2) H.R.Vega-Carrillo, Neutron energy spectrainside a PET cyclotron vault room, Nucl. Instrum. Meth. A463(2001)375.

3) L.R. Carroll, 2001 Predicting long-lived, neutron-induced activation of concrete in a cyclotronvault, AIP Conf. Proc. 576 301.
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4) NCRP: "Radiation Protection for Particle Accelerator Facilities," National Council on Radiation Protection and Measurements, Bethesda, MD 144, 2003/12/31/ 2003.
5) Mukherjee B, Sartori E. A Radiological Safety and Health Physics Database for Cyclotrons Accelerating Protons and Deuterons. Paris: Nuclear Energy Agency
(NEA)/Organisation for Economic Co-operation and Development (OECD); NEA-1694 SATIF/CYCLO-RADSAFE; NEA-1694 SATIF/CYCLO-RADSAFE; 2004.

6) Facure, A. and Franca, W. F. Optimal shielding design for bunkers of compact cyclotrons used in the production of medical radionuclides. Med. Phys., (2010) 37: 6332—
6337.

7) Fujibuchi, T. et al. Comparison of neutron fluxes in ab 18-MeV unshielded cyclotron room and a 16.5-MeV self-shielded cyclotron room. Radiol Phys Technol, (2012) 5:156-
165.

8) Mukherjee B. Radiation safety issues relevant to proton therapy and radioisotope production medical cyclotrons. Radiat Prot Environ 2012;35:126-34.
9) Dodd, Adam C. et al. Activation of air and concrete in medical isotope production facilities. AIP Conference Proceedings 1845, 020006 (2017); doi:
http://dx.doi.org/10.1063/1.4983537

10) D.G. Jang, J.M. Kim and J.H. Kim Design of the shielding wall of a cyclotron room and the activation interpretation using the Monte Carlo simulation
Journal of Instrumentation, Vol. 12, January 2017

Perhaps there are more relevant IAEA-reports on the issue?
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