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Ensuring the Safety of Radiation and Nuclear Energy?
Radiation and nuclear energy are not used only to generate electricity. They are also
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Ensuring safety is the first premise of research, development, and use of radiation and
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GSR Part 3

Schedule I EXEMPTION AND CLEARANCE

1.2. A practice or a source within a practice may be exempted without further
consideration from some or all of the requirements of these Standards under the terms
of para. I.1(a) provided that under all reasonably foreseeable circumstances the effective
dose expected to be incurred by any individual (normally evaluated on the basis of a
safety assessment) owing to the exempt practice or the exempt source within the practice
is of the order of 10 pSv or less in a year. To take into account low probability scenarios,
a different criterion could be used, namely that the effective dose expected to be incurred
by any individual for such low probability scenarios does not exceed 1 mSv in a year.

(c) Radiation generators of a type approved by the regulatory body, or in the form of an

electronic tube, such as a cathode ray tube for the display of visual images, provided

6 http://www.mext.go.jp/b_menu/shingi/chousa/gijyutu/004/004/shiryo/021201e.htm
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that:

(i) They do not in normal operating conditions cause an ambient dose equivalent rate or
a directional dose equivalent rate, as appropriate, exceeding 1 pSv/h at a distance of 0.1
m from any accessible surface of the equipment; or

(i1) The maximum energy of the radiation generated is no greater than 5 keV.

IAEA O Draft safety guide DS499 T MR %k

éAPPLICATION OF THE CONCEPT OF EXEMPTION?

EXEMPTION AND CLEARANCE

3.4. The primary radiological basis for establishing values of activity concentration for
the exemption of bulk amounts of material and for clearance is that the effective doses
to individuals should be of the order of 10 pSv or less in a year. To take account of the
occurrence of low probability events leading to higher radiation exposures, an additional
criterion was used, namely, the effective doses due to such low probability events should
not exceed 1 mSv in a year. In this case, consideration was also given to doses to the skin;
an equivalent dose criterion of 50 mSv in a year to the skin was used for this purpose.
This approach is consistent with that used in establishing the values for exemption
provided in Schedule I of the BSS (see Ref. [1]).
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7 http://www-ns.1aea.org/committees/files’ RASSC/1846/R6.1-PAPPINISSERI-
DS499.pdf

8 https!//www.nature.com/articles/nature07378
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7. AROBOKBEORERE
GSR Part 3

111.3. For public exposure, the dose limits are:
(a) An effective dose of 1 mSv in a year;
(b) In special circumstances68, a higher value of effective dose in a single year
could apply, provided that the average effective dose over five consecutive years does not
exceed 1 mSv per year;
(c) An equivalent dose to the lens of the eye of 15 mSv in a year;

(d) An equivalent dose to the skin of 50 mSv in a year.
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25 http://ci.nii.ac.jp/naid/110007490415
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Antique X-Ray Tube Safety30
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ICRP Publication 13: Radiation Protection in Schools for Pupils up to the Age of 18
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3.39. IN ACCORDANCE WITH PARA. I11.2 OF GSR PART 3 [2]:
“For occupational exposure of apprentices of 16 to 18 years of age who are being trained
for employment involving radiation and for exposure of students of age 16 to 18 who use
sources in the course of their studies, the dose limits are:
(a) An effective dose of 6 mSv in a year;
(b) An equivalent dose to the lens of the eye of 20 mSv in a year;
(c) An equivalent dose to the extremities (hands and feet) or to the skin67 of 150 mSv in

a year.

BB IE < 4R T I 2 R R A

GSR PART 3

A prospective and source related value of individual dose (dose constraint) or of
individual risk (risk constraint) that is used in planned exposure situations as a
parameter for the optimization of protection and safety for the source, and that serves
as a boundary in defining the range of options in optimization.

For public exposure, the dose constraint is a source related value established or approved
by the government or the regulatory body, with account taken of the doses from planned
operations of all sources under control.

The dose constraint for each particular source is intended, among other things, to ensure
that the sum of doses from planned operations for all sources under control remains
within the dose limit.

The risk constraint is a source related value that provides a basic level of protection for
the individuals most at risk from a source. This risk is a function of the probability of an
unintended event causing a dose and the probability of the detriment due to such a dose.

Risk constraints correspond to dose constraints but apply to potential exposure.

AR TORMREE DD Y S
HRKF SRR, TABA hS SE WFIR A 0%
FERHOE CHUMRZ L 5 = & OZARERICE L T ERA LY 5720,
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SCIENCE SAFETY RESOURCE MANUAL

Most of the radiation hazards in schools are of an insidious nature. All potentially

hazardous equipment and materials must be available for use only under the direct
supervision of a teacher familiar with the safe use of the item. The onus is on the teacher
to be aware of potential dangers and to convey this information to the students. The
teacher must instruct students in proper operating and handling procedures and must
insist that they be followed.

HIGH SCHOOL SCIENCE SAFETY RESOURCE MANUALS?5°

Recommended safety procedures for the selection and use of demonstration-type gas

discharge devices in schools51

éRADIATION HAZARDS IN HIGH SCHOOL SCIENCE
LABORATORIES
For acfivities involving radioactive sources, use low-intensity sources containing
radioisotopes of the elements uranium, thorium, potassium or rubidium. Do not allow
the sources to come into direct contact with the skin and, if sources are in powder form,
keep them sealed to prevent contact with skin or ingestion. For further information
about the handling of radioactive material, contact the Atomic Energy Control Board,

Office of Public Information, P.O. Box 1046, Ottawa, Ontario, K1P 5S9.

SCIENCE IN SCHOOL

RADIOACTIVITY IN THE CLASSROOM52

Safety notes:

e Place the radioactive rocks in a plastic box and wear gloves when you handle

them.

e Experiments involving radioactive rocks should be performed in a ventilated

room.

50

http//www.ed.gov.nl.ca/edu/k12/curriculum/documents/science/LabSafetyGuidelines.P
DF

51 http://www.iaea.org/inis/collection/NCLCollectionStore/_Public/11/558/11558896.pdf
52 https://www.scienceinschool.org/2009/issuel2/radioactivity
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e For the experiments with irradiated seeds, it is enough for the students to wear
gloves when they sow the seeds. The irradiation of seeds is carried out in the
Physics Department of Lisbon University by technical experts who follow

appropriate security.

e For the Becquerel experiment, gloves must be worn to handle the X-ray dental

film when students are developing the film.

BT v = MSNEEH
SCIENCE AND SAFETY: A KINDERGARTEN TO GRADE 12 RESOURCE
MANUAL FOR TEACHERS, SCHOOLS, AND SCHOOL DIVISIONS
Protection from Ionizing Radiation THERL~LIZONWTHER SN TS (2L
7 ARRFEAELEEICE L CTIE, TAEA @ BSS 22 E124¢ 9 & OFLR AL F OB NICIE R Y 7=
5780,
LICENSING: NUCLEAR SUBSTANCES AND RADIATION DEVICES

TJ452F

STUK

USE OF IONIZING RADIATION IN THE TEACHING OF
PHYSICS AND CHEMISTRY

Cold cathode type discharge tubes are liable to generate X-radiation. This X-radiation
causes no hazard if the discharge tube voltage does not exceed 5000 volts. No adjustable
voltage source with a maximum voltage exceeding 5 kV may therefore be used with a
discharge tube unless there is also a voltmeter or some other means of ensuring that the
voltage does not exceed 5 kV.

The foregoing discharge tubes include the following:

e a Crookes tube for demonstrating how cathode rays bend in a magnetic field
e a Braun tube cathode-ray tubes containing fluorescent material
e a Maltese cross tube

e a tube for demonstrating the pressure of cathode rays
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e a tube for demonstrating the thermal effect of cathode rays

e a canal ray tube.

e

EDUCATION MANAGEMENT CIRCULAR NO 1.27A: COMMUNITY
 SERVICES: EDUCATION

Apparatus capable of generating X-rays operating at 5 kilovolts or more (other than a

cathode ray oscilloscope, television receiving set or visual display unit, used in the

normal way for viewing) must not be used.

ABERDEEN CITY COUNCIL

MANAGEMENT OF RADIOACTIVE SOURCES IN SCHOOLS
TAIWLIUR

' SAFETY IN SCHOOL SCIENCE
. Schoois that have equipment, such as discharge tubes and high voltage rectifier tubes
that are capable of emitting X-rays should take note of the following points:
* Equipment, such as discharge tubes, that are not designed for but are capable of
emitting X-rays (usually at voltages in excess of 5 kV) must be of a type designed for
educational use and must be acquired only from a supplier licensed by the RPII to
distribute such equipment. Schools should not acquire or accept donations, however well
intended, of equipment designed to generate or capable of emitting X-rays. Wherever
possible, hot cathode tubes should be used as discharge tubes.
* Students may only operate equipment capable of emitting X-rays while under the
supervision of the science teacher.
* Equipment capable of emitting X-rays should only be operated for short periods.
* The beam of radiation from equipment capable of emitting X-rays must never be
pointed towards students or teachers.
* Equipment capable of emitting X-rays must be shielded with lead sheeting. A lead
thickness of about 2 mm will provide more than adequate shielding for this type of
equipment.
* Equipment capable of emitting X-rays must be electrically isolated when not in use
and placed in secure storage.
* Damaged or misplaced equipment capable of emitting X-rays must be reported

immediately to the teacher responsible for radiation safety.
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* Disused equipment capable of emitting X-rays must be rendered inoperable and may
then be disposed of as ordinary waste equipment.

* Records must be kept of each item of equipment capable of emitting ionising radiation
that is held by a school. These records must include the date of acquisition, the name
and address of the supplier, the equipment type and identification number.

* A record must be kept of the usage of each item of equipment capable of emitting
ionising radiation. This record should include the date and time that the equipment was
removed from its storage location, the time over which it was used and confirmation that
the equipment was immediately returned to storage at the end of its use. The science

teacher involved must sign each entry in the record.

TAUAH

SECONDARY SCIENCE SAFETY MANUAL: RED CLAY
CONSOLIDATED SCHOOL DISTRICT
APPENDIX A—LIST OF CHEMICALS THAT ARE NOT TO BE USED FOR SCIENCE
INSTRUCTION IN RED CLAY

Any radioisotopes

e S
R

STANDARD OPERATING PROCEDURE: HANDLING SEALED
RADIOACTIVE SOURCES: ALPHA, BETA AND GAMMA
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EREA

(HRA %)
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