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ABSTRACT:

At CERN (the European Organization for Nuclear Research), physicists and engineers are
researching the fundamental structure of the universe. They use the world's largest and most
complex scientific instruments - particle accelerators and detectors - to study the basic
constituents of matter: the fundamental particles. The particles are made to collide at
velocities close to the speed of light. This process provides the physicists with evidence about
how the particles interact and provides an insight into the fundamental laws of nature.

The operation of high-energy accelerators unavoidably leads to the production of radioactive
material, ranging from small electronic cards to large accelerator components. At one point
this material will have to be shipped outside CERN. At present, more than 300 institutes
worldwide have been involved in shipping radioactive material with CERN.

A database and web interface, RADShip, was specifically designed and developed in order to
guarantee a high level of safety for such shipments, to ensure their complete traceability and
meet the special needs of the Organization.

This paper covers the functionalities of the database and presents the user statistics for the
last 5 years, including the daily activities such as classification, packaging, and shipment. The
tool, which is used for both export and import, also manages the institutes’ acceptance
requests and Dangerous Goods Declarations with a number of automatic notifications.
Special system checks are used to keep track of the packages’ certificates and the validity of
the staff’s training.

INTRODUCTION:

CERN was founded in 1954 under the
name The European Council for Nuclear
Research. Today it is known as the
European Laboratory for Particle Physics,
one of the world's largest particle physics
laboratories. The main area of research is
the study of the fundamental constituents
of matter - finding out what makes our ;
Universe work, where it came from and s i g
where it is going. At CERN, physicists Al

and engineers are investigating the
fundamental structure of the universe.
They use the world's largest and most

Figure 1 : The experiments of LHC
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complex scientific instruments to study the basic constituents of matter - the fundamental
particles. The particles are made to collide at velocities close to the speed of light. This
process provides the physicists with evidence about how the particles interact together and
provides an insight into the fundamental laws of nature.

The operation of high-energy accelerators implies beam losses and unavoidably leads to the
production of radioactive material, ranging from small electronic cards to large accelerator
components [1]. These components can be removed due to changes in design and
configuration, maintenance work or final dismantling. Besides activated material, radioactive
isotopes are collected at CERN’s ISOLDE facility. The on-line isotope mass separator
ISOLDE is a facility dedicated to the production of a large variety of radioactive ion beams
for many different experiments in the fields of nuclear and atomic physics, solid-state
physics, materials science and life science. To track CERN’s radioactive inventory, the
TREC (Traceability of Radioactive Equipment at CERN) system [2] was developed and is
presently used to trace potentially radioactive equipment from accelerators and experiments.

At one point, this potentially radioactive material will have to be shipped outside CERN.

SHIPMENT OF RADIOACTIVE GOODS AT CERN:

CERN ships radioactive material worldwide; from collections taken at the radioactive beam
facility ISOLDE (25% of the shipments) to calibration sources (15% of the shipments) to
various types of accelerator components (valves, pumps, magnets, collimators, targets,
cables, klystrons, part of the LHC detector module), as well as radioactive waste and depleted
uranium in solid, liquid or gaseous form. The average weight of the parcels is around 45 kg
for 0.03 m®, not taking into account the heaviest parcels (large calorimeters or magnets). The
statistics are shown in Figure 2 and Figure 3, the areas in red show an export or import
occurring in the last 5 years.

IMPORT

Figure 2 : Export/Import Statistics for the period 2008-2012 showing a relative balance between countries
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Figure 3 : Export/Import Statistics for the period 2008-2012 broken down by UN number

The most frequent shipments at CERN are “excepted package” and “Type A package”, but
“exempted material'”, “not-restricted"” and “non-radioactive"” are also tracked in CERN’s
RADShip database. The not-restricted and exempted material is tracked as though it could be
classified as radioactive according to the country’s national legislation but as non-radioactive
according to the international transport regulations for dangerous goods. For example, a
sealed radioactive source Am?*! of 10 kBq is not radioactive according to IAEA regulations
for transport [3] and does not require any specific packaging, whilst the material is
considered as a radioactive source in Switzerland according to the Swiss Radiation Protection
legislation [4], as it exceeds by 5 times the authorization limit. The decision between non-
radioactive or radioactive material is based on the result of gamma spectrometry and
contamination measurements. Traceability of the material is ensured until its final delivery, to
allow material sent from CERN to be traced back in case of any questions.
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MANAGEMENT SYSTEM BASED ON REGULATORY REQUIREMENTS:
The safe and efficient shipment of such components is controlled by international regulations:
e |AEA provides Specific Safety Requirements SSR-6 [3];
e FEuropean countries are governed by UN Recommendations on the Transport of
Dangerous Goods [5] and European Agreement concerning the International Carriage
of Dangerous Goods by Road [6];
e US countries transport is governed by the Code of Federal Regulations Part. 49 [7];
e The International Civil Aviation Organization issues the Technical Instructions for the
safe transport of Dangerous Goods by air [8], these are enforced through the
Dangerous Goods Regulations from IATA [9]

The IAEA Specific Safety Requirements SSR-6 [3] state in paragraph 306 that: “A
management system based on international, national or other standards acceptable to the
competent authority shall be established and implemented for all activities within the scope
of the Regulations, as identified in paragraph 106, to ensure compliance with the relevant
provisions of these Regulations. {...}”. In particular, paragraph 8309 (non-compliances),
paragraphs § 311-315 (training), paragraphs §502-503 (requirements before each shipment)
and paragraph 8 546 (transport documents) enforce the need for a tool able to manage all
these different aspects. For these reasons, CERN decided to launch the “RADShip” project
which aimed to provide a central database repository and a web interface to manage all
aspects of the shipment of radioactive goods", in accordance with these regulations. The
RADShip database is part of CERN’s overall management system for the shipping of
dangerous goods.

The development of RADShip started in 2005. Initially, a homemade application based on a
“Frontpage” database was implemented to study the suitability and the requirements of a
user-friendly database for durable, daily operation. This tool was extensively used between
2005 and 2008 and the main requirements for an advanced database were identified. In 2008,
the final specifications were defined and in April 2008 an order was placed for the next
generation RADShip database. In August 2008, the first prototype was ready for testing, and
after a short trial period the final system was declared operational in January 2009. RADShip
provides a central database repository and web interface to manage all aspects of the
shipment of radioactive goods.

4/15



RADSHIP, THE TOOL:
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Figure 4 : Main features and functionalities of RADShip

For a non-registered user, the web interface permits to:
o list authorized institutes for exportation/importation to and from CERN
register new institutes/transporters
submit an importation of radioactive material
validate an institute/transporter address modification
upload a license/certificate

For a registered user and according to access rights, the web interface permits to:
e Manage institutes/transporters

Manage exportation/importation

Manage non compliances and “kaizen section*”

Sign the Dangerous Goods Declaration

Approve/Refuse a shipment

View non compliances
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Institutes/Transporters:

The Institutes and transporters are
registered in the database with all
associated metadata like name,
address, contact, private comment,
etc... A link is provided to the
CERN Electronic Data Handling
system which deals with the
logistical aspects of the shipment.

A separate part is dedicated to the
license/certificate delivered by the
national authorities and stating that
the institute/transporter is allowed to
export, import, handle, work or
transport radioactive material or
sources. The issue date and
expiration date as well as the
renewal date are used for the
automatic notification process which
sends a reminder to the assigned
Radiation Safety Officer once the
license/certificate has expired and at
least every two years. A secured
URL valid for 30 days is provided to
the institute/transporter contact who
should validate or update the data
related to the license. If no answer is
received, 2 reminders are sent. After
three unsuccessful reminders
(minimum 3 x 7 days), the
license/certificate is changed to
“inactivated status"”, which can be
changed back to alive afterwards
when the institute has
validated/updated the information.

Finally, comments are added to the
history and all actions are traced
with actions and a login name.

Institut To be approved

InstitutiD

Name
Address

Zip code City

Country kSWITZERLAND

Phone

Fax

Web

RSO (Radiation Safety Officer) or Contact Person (if not Radioactive)
First name RSO *
Last name RSO

Email RSO

Phone RSO

Mobile phone RSO

Fax RSO

Various

Emails to notify

(separated by a
semicolon)

User comment

Exempted/Not —
Restricted

Is a transporter

Supplier code

Privaie comment

Certificate @

ID Certificate

Issue date

(DDMMAYYY) Zl
Expiration date

(DDMMAYYY) El

Last renewal date

(DDMMAYYYY) Zl
Restrictions r

Resirictions comment

Licence/Certificate Browse...
Other file (short translation, ...) Browse...

Last recall

Recall number

History - Comments

| ok J Cancel

Figure 5 : Institutes and transporters form

To be approved
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Exportation document In Preparation

Exports: —
Exports are dynamically linked to = =ee E

i nStitUtes al ready regiSte red i n the Sender/Consignor 0 Consignee/Addressee
database. Exports can be linked to an
inactivated institute/transporter but it

is not possible to send the parcel — comowsson - (apartd o  semicoon

without updating the missing orf o = =
erroneous data. The consignor and — conosemer =
consignee are selected in the CERN e
database, and this automatically M g

updates the corresponding field e [ )

accordingly, adding the Email address Py o[ o+ T

of the notified person. Several Quanty e pe '

transport modes can be selected,

whilst only ADR and IATA will ™™= = S -
provide ~a  Dangerous  Goods . ) et e

Declaration, unless it is an excepted, Gl
not-restricted or exempted weigh 0
consignment. Two fields can contain a . . ——
file: one for gamma spectrometry

results and one for the calculation e cums eromoeos sonss [ oo |
results for classification purposes. It is |10 TUN] " Proser Shiwing name.|  Classor Diviion (Subsidary Risk) | Packing Group | Quanify and fywe of packing | Pacing inst. | Authorizaion | | |

Overpack Used [ [xlmjoo

pOSS|b|e tO Ilnk an export Wlth an Overpack package []
- - - Overpack Size Overpack Weight
import, provided the material to be =l

shipped has previously been received. e e o[ -

The Shipping details are the data o Carriage in accordance with 1.1.4.2.1

which will be used for establishing the o viodm Lo o oo sy o Y
Dangerous Goods Declaratl on (lATA s Contamination may occur, take appropriate action lo open the material in a glove box. #HHHIFGHHH
or ADR). To fill in data, knowledge of

. . Handling Information  |Loading, stowage and carriage
IATA/ADR is mandatory and required S,
by legislation beforehand. All kinds of T Tl g TSR USR] orzaton

Emergency Confacl | eyeR GENGY CONTACT inside USA Required

Notes for Logistics

1 m

1 [m

classifications can be handled by the s I

system, provided the users have the e . -

minimum  necessary  knowledge. e .
Specificities like nuclear material are Sinature and Date

handled through a specific field and === Comomme B -
authorization. The packages are . _ S :crasors =
registered in the database and can be Racoigica nformatons

selected from a drop-down list N e =
providing all the information related

to the package; from internal

dimensions to maximum weight as

well as permissible content, expiration S = o B
date, certificate, etc... The

maintenance and certificate for each

package is checked for each shipment,

and a reminder is sent 3 months prior

to the expiration date.

Overpack is also part of the feature

provided by RADShip, but limited to

one overpack. Figure 6 : Export form
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The “other’ part deals with the various details for the consignee, used in the generation of the
automatic Email, as well as the Host State’s authorization and the authorization for basic
nuclear material.

The signature and date is reserved for generating the IATA and ADR Dangerous Goods
Declaration, preventing the signatory from proceeding without a valid diploma. The validity
is checked for each shipment, and a reminder is sent 3 months prior to the expiration date.

The radiological part concerns all measurements performed on the material, from gamma
spectrometry to the results of the contamination measurements. Finally, the contradictory
inspection, non-compliance and “kaizen” can also be logged for each shipment and a
comment box is provided.
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Imports:
The import form is similar to the

one for exports, except that many
fields have preselected values or a
drop-down list. This is for essential
information concerning the
consignor, consignee, contents of
the parcel as well as detailed
information on the parcel, providing
enough information to the RP
Service to recover the radioactive
material inside the parcel without
taking unnecessary doses. The
transporter is usually filled in at a
later date, once the shipment process
has started and after Radiation
Protection approval.

Other fields provide additional
details; for example the foreseen
duration of use at CERN, a field for
notifying any involved party, and
another field for the Dangerous
Goods Declaration to be attached or
any other file of interest.

AUTOMATIC MECHANISM:
Multiple mechanisms are in place to
simplify the task, prevent errors and
enhance the users’ experience.
Automatic reminders and
notifications:

This mechanism simplifies the
management of packages by
providing advanced notification
warnings 3 months  before
maintenance and/or the certificate’s
expiration date. The same applies to
the license/institute/transporter
registration which is systematically
checked every 2 years or before the
license’s expiration date. Correct
training of the staff is ensured by
checking the wvalidity for each
person registered in the database
and sending an Email 3 months
prior to the certificate’s expiration
date.

Importation document (institute/company -> CERN) (Class 7)
Contact {sender)

First name

Last name

Email

Sender/Consignor
Sender/Consignor -0

First name

Last name

Phone

Email

Consignee/Addressee

CERN final addressee i
First name i
Last name

Phone

Email

Final destination at CERN

Contents of the parcel

Content Description

Isotopes and Activities with
dates

Dose rate z
(corresponding date and (G
distance) -
Contamination risk = G}

Nature [=]

Sealed source / 1SO L
classification El U

Parcel
UN

Packing Category [~]
Transport Index 0

Fissile Excepted

Number of Package

Package size

Package weight

Transport

® Existin -

Transporter = o
New

Transportation Mode [~ Air T Sea " Road ™ Rail

Foreseen amival date :l
(DDMMAYY YY) H

Handling Information

Vehicle Driver
Vehicle Plate number
Other

Emails to notify
(separated by a semicolon)

Foreseen duration of use at
CERN {(months)

Additional information

ID Exportation

Dangerous Goods Decl. or

any other file of interest Browse

Al the end of use of the source/radioactive material at CERN, | will take
care of the elimination of the source/material at my institute/company.

[ | agree”

Figure 7 : Import form 9/15



Lastly, an alert is displayed whenever an import/export uses a combination of
transporter/institute which has already shown a non-compliance during any previous
shipment.

LOCKING MECHANISM
In order to minimize errors and to fully meet regulatory requirements, some locking
mechanisms have been implemented. It is not possible to:
e sign a DGD without a valid diploma
use a package without a valid certificate and/or valid maintenance
send a parcel without consignee electronic approval (all required information)
send a parcel without a valid certificate/license for the institute’s consignee
send a consignment with missing data (radiological information, ...)
send/accept a radioactive consignment without adequate/specific authorization

QUALITY ASSURANCE, TRACKING:

All actions are stamped with the date and time in the database, as well as the username and
the actions performed. Based on the same principle, each authorization, signature and Email
notification is recorded.

EXPORT FLOW:

PARCEL

[T e REFUSED ‘—‘

-

- READY TO s, REQUEST N
PO — ACCEPTANCE ——»< " "M 0™ —NO—»| CONSIGNEE ——»<ACCEPTED ? >
REQUEST ~No ACCEPTANCE ~._

/ Fi
/' LOGISTIC /
PROCESS

h 4

YES

Y
e
PARCEL N R ’/JI;GEJ\\'“
e YES—< DELIVERED ? DELIVERY |« PARCEL SENT READY TO SEND [4-ves—< (oo o >0
- 2 L
\\ CONFIRMATION L
LNCI

&

Figure 8 : simplified flow-chart which gives an overview of the document’s status during the export process
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IMPORT FLOW:

PARCEL
REFUSED

k4

INTERMNAL
REQUEST NEW IMPORT STAND-BY »

N

// \
PARCEL ARRIVAL - . ARRIVAL ARRIVAL IN
| g—ves ? <
DELIVERED TERMINATED DR NOTIFICATION PROGRESS

Figure 9 : simplified flow-chart which gives an overview of the document’s status during the import process

CLASSIFICATION:

For package classification -~
i e-Ship: nuclear material transport
purposes and calcula}tlng the - or't) P nudeomca‘.-.
radiological characteristics for P
the Sh i pment of radioactive ‘lf)r:;::;: :2):‘2Fenarated;:rp::s;e;HP11525txt by magill on Aug 03, 2013 10:15:10
material in accordance with Description:
Source: Material, Other form, Solid
ADR/IATA/IAEA transport Host material mass:  1g
- Activity reported: Aug 03, 2013 08:15:08
regulations, the IAEA Transport A
Code is nOt Ve ry easy to E;ethmalzli;ci’t\r;::ni the quantities used in this report see the Nucleonica Glossary
understand. To address this
problem a software tool called Source characterisation
e-Shlp (electror"c Shlpment) Nucide | Haifite | ACtivity | Heat | Ambientdose rate | Eig | Enn | AiBa) | AlBgka) | A(Bq) | Radicactive |
(Ba) () | HygluSw/h)at 10 cm | (mSv) | (mSv) | LE(BqQ) | LE(Bg/ka) | LA(Bg) | contents
was developed at CERN to Ba-140 (127654 [1.81e+6 |1.426-7 |561e+D 4716+0 | 1.05e+1 |453¢+2 |453e+5  |6.03e-1 |(Biy) ab
H H sEr H K40 [126Gy [3.30e5 |3.22¢8 |7.38e-1 2.05e+0 [6.93e-1 | 16522 [165e=5 | 16561 | (Biv)
assist In the CIaSSIflcatlon Of La-140 1573:‘1 138e+6 |6 1167 |4 45e+1 268e+0 1 47a+l) |2 68e+2 |268e+5 44761 | (i)
paCkageS for the Iarge number Total: 3 3.48e+6 | 1.268+0|7.868-7 5.08e+1|9.43e+0 | 1.27e+1 8.36e+2  |B.86e+5 1.22e+0
of radioactive Sources annua”y E:})’P«- an:;‘or)‘!\dzva\u:st:c\udecontribut‘iugsdiromdaulghternllg:hdes\wth half-lives less than 10 days.
) Parent nuclides an eir progeny included in secular equilicrium
transported by CERN. To make
this software tool even more Package characterisation
user-friendly, versatile, resilient a0 | o amn ] s cmpea| & | & | X
1 1 1 (Ba) | (TBa) | (Ba) (Ba/g) (GBq) 2 | Exempt | Exempt(Bq/g) | Excepted

and Wldely avallable’ In 2012 Ba-140 [1.81e+6 |3.00e-1|1.00e+5 [1.00e+1 |2.00e-1  [6.03e5 [1.81e+1 [1.81e+5 £.0%e-3
CERN granted NUC|eon|Ca K-40  |3.30e+5 [9.00e-1(1.00e+6 |1.00e+2 |9.00e-1  |3.67e-7|2.30e-1 |3.30e+3 3.67e-4

.. La-140 [1.34e+6 |4.00e-1[1.00e+5 [1.00e+1 |400e-1 [3.35¢5 [1.34es1 [1.34e+5 3.35e-3
GmbH permission to transform a3 3000
its e-Ship software into a [eepeaseie]

nto

m_Od_ern Web-baSed _appl ICatIOn The total dose rate at surface should be < 5pSvih; WARNING: calculated ambient dose rate at 10 cm = 5.08e+1 pSvih.
Wlthln the Nucleonlca nuclear If the surface ambient dose rate is = 5pSv/h you should use a Type A package.
science portal PDF report
(www.nucleonica.com).  This
new web-based application, e- Figure 10 : e-Ship++ report, screen capture

Ship++, allows the user to
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estimate the radiological impact of the shipment in the event of the release of radioactivity
into the environment. For this purpose, data such as the inhalation dose, ingestion dose,
external radiation dose (e.g. ambient dose equivalent rate, etc.) are provided. The program
has been extended for daily use in the field of radiation protection for estimating additional
quantities such as the authorization limit, exemption limit, etc. After intensive beta testing, a
stable working version became available in mid-2012. The tool is currently undergoing
further development to allow decay calculations taking daughter products into account.

nucleomca‘.’ ... web driven nuclear science
Applicati Data | g

My P Print 3 ing «7 Muclear Sci 2 Help . Mew Browser Tab =| Logout

Wersion: 2013.07.25 0&:53.10

Getting started

e‘s h i p++ Reference manual
radio]ogica! transport assistant Questions, remarks, suggestions can be posted in the forum
| MyPackeges | Ecit | opfions | 0= | import | Activitylimits | CESi7= | Samplepsckeges | Aboute-ship |
Name (new)
SHP11525 txt Package characteristics
Chemical form: Pleass take care of subsidiary risk Content Form State
) Material Z) Other ©) Solid
Description *) Instruments / Aricles o Special Ligqui
) D Gas
Host material: 1 ] Iz[
Activity reported: |

K-40 3.03e+5 1.16 126Gy | 09 0.9 9.00 100E+06  1.00E+02  337e7 337es
Ba-140 181e+6 6.60e10 | 12765d | 05 03 3.00 100E<05  100E+D1  6.03e6  6.03e4 18.1
La-140 134e+6  G5leil 16785d 04 0.4 4.00 100E+05  1.00E+D1  335e6 33504 134

Element Mass

La [-] [140_

Property Quantity Unit
1.34e+6

D

|Becquerel

Figure 11 : e-Ship++ main interface, screen capture
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TECHNICAL AND FINANCIAL ASPECTS:

The database relies on an ORACLE Server and the web interface has been developed using
ASP.NET V2 technology. The interface is available worldwide, with any browser and is
compatible with smartphones and tablets.

The total budget paid by CERN is around 70’000 US $. The implementation of RADShip at
any company or institute is estimated to take 1 man-month full-time (set-up, installation and
customization).

CONCLUSIONS:

Since 2008 RADShip has been extensively and successfully used at CERN for managing
radioactive shipments. It provides a reliable and resilient system with many QA features,
automatic notifications and reminders, as well as ensuring complete traceability. It replaces
paperwork by electronic data and manual phone calls by automatic Email notifications.

The tool provides a solution to the legal requirements, improving the efficiency and reliability
of the service whilst saving time, ensuring reactivity and decreasing potential errors.

The implementation at another company or institute can be done easily and the required
resources are estimated to be ~ 1 person for one month full-time (installation/customization).
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ANNEXES — Automatic Notification to consignee

From: Logistics Service
Sent_ Tuesday, i4 May 2013 11:44

## Wit - SWITZERLAND)

--> Attention, this mail requires an urgent response on your behalf <--

Dear uliseS Semme s,

A parcel containing the following material must be dispatched to "Fusl S Bsssss S from CERN.
OMNLY YOUR ACCEPTANCE to receive the material described below will allow the shipment of the parcel.
Please respond by filling in the form at the following URL:

Click to accept or refuse the arrival

Logistic information:

« please note material will be shipped with CERN 52 packaging, it must be given back to carrier after unloading

Summary of the material being shipped:

Exportation ID #323
Submitted on (DD/MM/YYYY): 23/04/2013

SENDER/CONSIGNOR (CERN) «5am L i R

Wi

CONSIGNEE/ADDRESSEE SAasn N SRS W TN T
(Institute / Company) EERL BEE B L ok ]
D AT W W T SADSA TROM AT TV AMD S LI TY
N AT SRS SEEEEIE LOE AL WM W
OF L S e
LEEy WEL BCA NS
ST T TR A
FEROME = 41 W 308 4F &P

Global data

Radioactive Material (ORaP) ? Yes

General description: e A L
Transport type: Road

Cargo Aircraft 7 Mo

CERM EDH reference 5276932
Experiment: ISOLDE

Nature & Quantity of Goods

UUN2915, RADIOACTIVE MATERIAL, TYPE A PACKAGE, Class 7
T#s, METAL SOLID,, 1 TYPE A PACKAGE » © b,
II-YELLOW [/ TL 0.9

Package ID "CNMO 52 #223 (Road)"

Dim (L)54x(W)49x(H}47 cm

Weight: 42 kg

Sources: 4578

Dose Rate contact parcel : 350 uSv/h

Dose Rate at 1m parcel : 9 usv/h

Dose Rate 10cm material : 250 uSv/h

Overpack Mo
Comments: -
Handling information: Loading, stowage and carriage conform to ADR. No supplementary requirements

necessary as per ADR 5.4.1.2.5.2a.

EMERGEMCY CONTACT: +41 22 767
Name:

Radioactive contamination Risk

Irradiated material / ©00 0 08 S et

HIGH risk of contamination

Contamination may occur, take appropriate action to open the material

Radiation Protection information
(26/04/2013 - DD/MM/YYYY)
Activities [Bq]

3 B3t =g

[

Total activity (26.04.2013 08:00): & “# =07 Sy

# Material controlled by radiation protection group (e v
# Radioactive as per swiss legislation (ORaP 814. 501 = ]arw 2013) Art 1 (1) Annexe 2 (1),{Annexe 3

Spectrometry Reference -

UWARNING!! These activity figures only refer to the parcel as a whole, for transportation purpose only.
Concerning the surface of the parcel, beta/gamma contamination and alpha emitters of low toxicity are below 4 Bg/cm2, contamination for all other
alpha emitters is below 0.4 Bg/ocm2.

For addressee: Please inform the Radiation Protection Group in your institute upon arrival of this package. They will give you
more complete information on handling this material and precautions for its disposal.

If this e-mail reaches you by mistake, please forward this email to your institute's RSO (Radiation Safety Officer).
For all information concerning the contents of the parcel, please contact the sender directly.

For any radiological information, please contact: service-rp-shipping@cern.ch (Phone =% 77 ™I73070 T =8
For any logistic information, please contact: Logistics.Service@cern.ch (Phone +41 22 " wiia - faw o0 W e

Yours sincerely,

=t e T

Legistics. Service@cermn.ch
Tel +41 22 p i

Fax +41 22 RS-

http./icern. chiservice-logistics/

@utomnatic email generated by RADSHIP database (Radioactive Shipping & L ogistic database).
RADSHIP
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" Exempted material as per IAEA paragraph 214 and 236:

e contamination is below 0.4 Bg/cm? on a surface for beta and gamma emitters and low toxicity alpha

emitters or 0.04 Bg/cm? for all other alpha emitters

e activity concentration and total activity in the consignment does not exceed the values specified in
) paragraphs 402-407 [2])
" Not restricted material as per IAEA paragraph 107 item f. “Natural material and ores containing naturally
occurring radionuclides, which may have been processed, provided the activity concentration of the material
does not exceed 10 times the values specified in Table 2, or calculated in accordance with paragraphs 403(a) and
404-407. For natural materials and ores containing naturally occurring radionuclides that are not in secular
equilibrium the calculation of the activity concentration shall be performed in accordance with paragraph. 405.”
" Non-radioactive material according to gamma spectrometry measurement and alpha/beta contamination
measurements, showing no artificial radioactivity above minimum detection limit.
" Excluding the logistical aspects which are managed by a separate Enterprise Resource Planning (EPR) system
called EDH [10] and QUALIAC [11]. EDH is an Electronic Document Handling application which provides a
multilingual, web-based intelligent solution to CERN's business processes, providing a fast, efficient and
streamlined organization-wide electronic workflow. Qualiac is a specific logistic and financial tool, providing an
integrated solution for emitting transport documents, pro-forma invoices, exportation declarations and labeling,
all the necessary documents to perform the shipment.
v Kaizen is the Japanese term for "improvement” or "change for the better", used by the CERN shipping service
for radioactive goods for continuous improvements (each non-performance is logged and a modification is
proposed).
Y Under inactive status further shipments are not permitted until the data are updated.
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