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Sources of Radiation
(Natural & Man-made)
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A 10-hour flight (New York—Paris round trip) would expose a
Credit: person to about 0.05 mSv. (approx. equal to a routine chest x-ray)
https://www.env.go.jp/en/chemi/rhm/basic-

info/1st/pdf/basic-1st-02-05-09.pdf Source credit: United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR)

https://www.unscear.org/unscear/en/publications/radiation-effects-and-sources.hth


https://www.env.go.jp/en/chemi/rhm/basic-info/1st/pdf/basic-1st-02-05-09.pdf
https://www.env.go.jp/en/chemi/rhm/basic-info/1st/pdf/basic-1st-02-05-09.pdf
https://www.unscear.org/unscear/en/publications/radiation-effects-and-sources.html
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NORM (Naturally Occurring Radioactive Material)

Credit: https://www.env.go.jp/en/chemi/rhm/basic-info/1st/pdf/basic-1st-02-05-09.pdf



https://www.env.go.jp/en/chemi/rhm/basic-info/1st/pdf/basic-1st-02-05-09.pdf
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Bananas have naturally high-levels of potassium and a small fraction of all potassium (K-40) is

Natural radioactive.
Radioactivity
in Food
Credit:
Mirion https://www.mirion.com/discover/knowledge-hub/articles/education/naturally-occurring-radiation-norm
US EPA

https://www.epa.gov/radtown/natural-radioactivity-

food#:~:text=Like%20bananas%2C%20Brazil%20nuts%20contain,in%20which%20they%20are%20grown. F



https://www.mirion.com/discover/knowledge-hub/articles/education/naturally-occurring-radiation-norm
https://www.epa.gov/radtown/natural-radioactivity-food#:~:text=Like%20bananas%2C%20Brazil%20nuts%20contain,in%20which%20they%20are%20grown
https://www.epa.gov/radtown/natural-radioactivity-food#:~:text=Like%20bananas%2C%20Brazil%20nuts%20contain,in%20which%20they%20are%20grown
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Non-lonizing Radiation
(Magnetic field)

lonizing Radiation

Radiation exposure Radioactive tracer is
injected into the body No risk of radiation exposure

Image credits: Michael S. Tehrani, M.D.
https://sdbif.org/whats-the-difference-between-all-the-different-head-scans/

—_



https://sdbif.org/whats-the-difference-between-all-the-different-head-scans/
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Nuclear Medicine/ | Linear Accelerator — Photon (X-ray),

Industrial Radiograph B '
: sraphy Radiometric gauges (density, Radiopharmaceuticals Proton, Electron
with sealed source ) .
level etc) with sealed source (unsealed source) (External Beam Radiation Therapy)

High Dose Rate (HDR)
X ray imaging machines — Tomography, Fluoroscopy, Radiography X-ray irradiator X-Ray Fluorescence (XRF) Brachytherapy afterloader

Equipment (sealed sourcesF


http://www.google.com.sg/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=tSRyECFCKqzN2M&tbnid=hPdStWV6lOMm2M:&ved=0CAUQjRw&url=http://www.healthcare.siemens.com/computed-tomography/dual-source-ct/somatom-definition-flash&ei=1W2ZU4XUN8ij8AXQ0ILABw&psig=AFQjCNEX5EPj-aQmnv6Qxbe29hEba2y-9w&ust=1402650445115831
http://www.google.com.sg/url?sa=i&source=images&cd=&cad=rja&uact=8&docid=31o-4Ujbeh_SfM&tbnid=b9pCh2PrUMwfeM&ved=0CAgQjRw&url=http://www.chinamedevice.com/ChinaSuppliers/4332/Dental-X-Ray-Machine-X-Ray-Unit-mobile-Xh-201-With-CE-479025.html&ei=ZTNnU_P7GIuWrAeQ8YC4Dg&psig=AFQjCNGV-ZTIvqONIh9B7I8R6XxaHyQrrw&ust=1399358693499742

. aiBll  Average public exposure by radiation sources*
| Hygie

Collaboratic
Health in Fu

Natural sources | 2.4 mSv Artificial sources | 0.65 mSy

Nuclear power
plants

Cosmic — . 0.39 mSv Chen?ﬂbyl e 0.002 MSV
accident

Food — 0.29 mSv 0.0002 MSvV

Weapon
Snil—. 0.48 mSv fallout # o0.005mSv

Nuclear
.. ——— . 0.02 mMSv
medicine 3

Radon — 1.3 mSv 1
Radiology — . 0.62 mSv

* Rounded estimates of the effective dose to a person in a year (world average).

Source credit: United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR)
radiation-effects-and-sources.html



https://www.unscear.org/unscear/en/publications/radiation-effects-and-sources.html
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Radiation Safety & Protection
Regulatory Governance Framework
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DISCLAIMER: This is not
an exhaustive list

Principal International Organizations

Founded 1928

7 )\
(LY 1AEA
‘}-7-@.4-’ International Atomic Energy Agency
Set up 1959

Scientific Committee on the
Effects of Atomic Radiation

y United

N

*” Nations

s‘z T , . o
National Council on Radiation Founded 1929
Protection and Measurements (US-centric)
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National Radiation

Environment  Protection and
. Agency Nuclear Science
—— Group (RPNSG)

Republic of the Philippines
Philippine Nuclear Research Institute

Department of Science and Technology
1SO 9001:2015 Certified

SIS sl g 55!
j\.ﬁ(m j\.t. 'J\: J“g,a{

Safety, Health and Environment
National Authority

ATOMIC ENERGY )
LICENSING BOARD
JABATAN TENAGA ATOM

) dadnuaudsurnyiwodun

</ Office of Atoms for Peace

Ministry of Mines and
Energy (MME)

Ministry of Science and Technology - MOST
(Dissolved as of March 2021)

https://laotiantimes.com/2021/03/01/government-of-laos-

dissolves-ministry-of-science-and-technology/

DISCLAIMER: This is not an exhaustive list F


https://laotiantimes.com/2021/03/01/government-of-laos-dissolves-ministry-of-science-and-technology/
https://laotiantimes.com/2021/03/01/government-of-laos-dissolves-ministry-of-science-and-technology/
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What is Radioactive Material/
Radioisotope?
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Nucleus
(6 Protons

+
6 Neutrons)

Carbon -12

roon atom
No. of Protons Z =6 Carbon ato HR Science Facks i

No. of Neutrons N =6

—_
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Number of -
protons (£)
"

-
Number of L
neutrons (N)

Z=20 Calcium  Black squares represent stable atoms. Other colours indicate the modes of radioactive decay,

e.g. by emission of alpha particles (o), beta particles (), neutrons (n), etc.

Source: https://www.epj-n.org/articles/epjn/pdf/2019/01/epjn180014.pdf ‘



https://www.epj-n.org/articles/epjn/pdf/2019/01/epjn180014.pdf
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(Radioisotope/ Radioactive)
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Live Chart of Nuclides

891 nuclear structure and decay data ~ Color zones by ©
email: nds contact point guide & sources value @ quantile
“0 TZO E'D' 14{) 150 EO 'I'?E, 14'-:‘{:} ED 200 2]0 220 1‘30 240 25 -
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protons (Z) r ‘
EE E!E 1CJB HB EB ’BB ‘I-E-B ISB IEB l'}'E IEE IHB EDE E'IB
e
Number of
neutrons (N)

Source: IAEA website (https://www-nds.iaea.org/relnsd/vcharthtml/VChartHTML.html ‘


https://www-nds.iaea.org/relnsd/vcharthtml/VChartHTML.html

What is Radioactive Materials?
| Energetic Photon Emission [l

Radiation

RADIOACTIVE STABLE
ATOM ATOM
(UNSTABLE) Q

Alpha Particle

Beta Particle
Meutron Particle

lonizing Radiation

Sufficient energy to break chemical bonds and/or remove electrons from atoms

—_
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Radiation Measuring Units
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* There are four different but interrelated units for
measuring radioactivity, exposure, absorbed dose, and
dose equivalent. These can be remembered by the
mnemonic R-E-A-D, as follows:

* Radioactivity
* EXxposure

 Absorbed dose
* Dose equivalent (or effective dose)

—_
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Radioactivity is a measure of the

* Radioactivity by a material.

» The rate of ionizing radiation being
released by a radioactive material

: RADIOACTIVE
> Repre§ents hovy many atoms in thg TR
material decay in a given time period

» Units of measure
SI Unit — Becquerel (Bq)
US unit — Curie (Ci)

RADIATION
RELEASED

redit: Radiation Terms and Units | US EPA -

1Bqg = 1 disintegration/ second (1dps)
1Ci=3.7x101°Bqg

C



http://www.nrc.gov/reading-rm/basic-ref/glossary/becquerel-bq.html
http://www.nrc.gov/reading-rm/basic-ref/glossary/curie-ci.html
https://www.epa.gov/radiation/radiation-terms-and-units

Ergonomics & _ o _
Hygiene 2023 Radioactivity — Half Life
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Radioactive decay is an
exponential process and the
Activity at time t can be
calculated:

A=A_JN

Activity of sample

A, = Original Activity (Bq or Ci)
A = Activity at time t
N = the number of half lives
completed in time, t (N = t/T,,)
T,, = Half-life: the time for half of
T, oT4, 3T, 4T+, the unstable atoms to become
Time stable.

The pattern of radioactive decay F
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* EXxposure
» the amount of radiation traveling through the air.
» Many radiation monitors measure exposure
» Units of measure
S| Unit — Coulomb/kilogram (C/kg)
US unit — Roentgen (R)



http://www.nrc.gov/reading-rm/basic-ref/glossary/roentgen-r.html
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RADIATION SOME
PASSES THROUGH
* Absorbed dose aovan o (R
. . IN HUMAN
» the amount of radiation absorbed by R TISSUE

an object or person (that is, the
amount of energy that radioactive

sources deposit in materials through
which they pass).

> Units of measure

SI Unit — Gray (QY) Common Measuring dose from

US unit — radiation absorbed dose (rad) Use medical equipment
Units Gray (Gy), Rad (rad)

1 Gy = 100 rads Examples

Using Absorbed Dose

Dose to the lens of eyes
from a brain CT scan

~60 mGy or 6 rad F

Credit: Radiation Terms and Units | US EPA



http://www.nrc.gov/reading-rm/basic-ref/glossary/gray-gy.html
http://www.nrc.gov/reading-rm/basic-ref/glossary/rad-radiation-absorbed-dose.html
https://www.epa.gov/radiation/radiation-terms-and-units

j Effective Dose

Ergonomi
go © cs & Effective dose indicates radiation
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Health in Future of Work ABSORBED
DOSE |

* Dose equivalent (or effective dose) FACTOR IN
> Measure the absorbed dose, but also _TYPEOF SeoRGAN
takes into account the biological A B Ve |O4CD
effectiveness of the radiation, which is o e e e e ot
dependent on the radiation type and PPECTIVE

> Units of measure

SI Unit — Sievert (Sv) _
. o _ Common Used to set protective
US Unit — Roentgen equivalent man (rem) Use levels for groups of people.

1Sv=100rem

Using Effective Dose

Units Sievert (Sv), Rem (rem)

Examples

Worker radiation limit
_ o . 50 mSvor 5 rem over
Credit: Radiation Terms and Units | US EPA one year F



https://en.wikipedia.org/wiki/Absorbed_dose
http://www.nrc.gov/reading-rm/basic-ref/glossary/sievert-sv.html
http://www.nrc.gov/reading-rm/basic-ref/glossary/rem-roentgen-equivalent-man.html
https://www.epa.gov/radiation/radiation-terms-and-units

Ergonomics & Measuring Radiation
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Film badge or dosimeter
measures tissue damage
exposure in rems or sieverts

Activity of radioactive source

measured in ~
becquerels ~ ~
or curies ~F

~ ~J

~F
~r
> ~ Absorbed dose in rads or grays
@ ~F conveartad to dose-aquivalent

Intensity of gamma in rems or si rts
source measured .T u}

in roentgens

) 1 Absorbed Dose Dose Equivalent/
“} . Effective Dose
Radioactive Source Take 3““1_ A N
- CONSIACTanon O
(Bg or Ci) Exposure radiation weighting consideration of
(Roentgens or Coulomb/kg) ¢ ;.. Wg tissue weighting
factor Wt

Human Body receives a DOSE from radiation EXPOSURE F—
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Radiation Weighting Factor W

Tissue Weighting Factor W

Tissue W

L ung 0.12
Colon 0.12
Bone marrow 0.12
Stomach 0.12
Breast 0.12
(Gonads 0.08
Bladder 0.04
Liver 0.04
Oesophagus 0.04
Thyroid 0.04
Skin 0.01
Bone Surfaces 0.01
Salivary glands 0.01
Brain 0.01
Remainder 0.12
Total (Whole body) 1

Type of Radiation Radiation Weighting Factor, Wy
befa 1
alpha 2
X-fays 1
y-1ays 1
neutrons < 10 keV i)
neutrons (10 keV - 100 keV) 10
neutrons (100 keV - 2 MeV) Pl
neutrons (2 MeV - 20 MeV) 10
neutrons >20 MeV 5

Non-specialized cells that are rapidly cells (blood forming
cells, cells lining in stomach) — less resistant to radiation

Specialized and slow dividing cells (brain, muscle, nerve
cells) more resistance to radiation

—_
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RADIATION EXPOSURE

Another word for radiation exposure is
irradiation.

Radioactive materials give off a form
of energy that travels in waves or

particles.
When a person
has an x-ray, he or 4 When a person is exposed to
she is exposed to certain types of radiation, the
adiation but is not energy may penetrate the body.

contaminated.

INTERNAL CONTAMINATION

EXTERNAL CONTAMINATION

E:::;’;al'n‘::';fr:'t’:;ft\:z?h°a°°:rrz:;‘h::;;d'::|‘:t';fc'};"’::ﬁ:a' Internal contamination can occur when radioactive
P s 9 material is swallowed or breathed in.

RADIOACTIVE MATERIAL
Internal contamination can also occur when

." radioactive material enters the body through an open
Q> O £

IN THE AIR SOLID L'QU‘D/ Different radioactive materials can accumulate in
e different body organs.

-
The body receives RADIATION DOSE in both cases (exposure or contamination) F_
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Radiation Dose and Biological Effects
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BIOLOGICAL EFFECTS

OF RADIATION
p.

Credit: United States CDC website F
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No Threshold Limit

* Threshold Limit, above which effects are

clinically observable Probability of occurrence increases with dose
Severity is independent of dose

e Severity increases with dose
Late effects, often decades after exposure

» E.g. Acute radiation sickness (ARS)/ radiation E.g. Cancer, leukemia, and genetic changes

poisoning, nausea, skin reddening, sterility,

and cataract formation

SEVERITY
RISK

Linear-no-threshold
hypothesis

Threshold
dose

J
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Cell Sensitivity

Cells that are actively dividing are more sensitive to radiation, and are less able to repair
damage. These include:

Blood-forming Reproduction

Most Sensitive Least Sensitive
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Individual Sensitivity

Some individuals are more sensitive to radiation than others.

: Developing

T hAS

Most Sensitive

Least Sensitive
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Putting a scale to radiation dose
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eronomicsa P UTLING @ scale to radiation dose

Hygiene 2023 4-5 Sv Lethal dose with a 50% risk within 30 days (LD50/30)
Collaboration for Sustainable
Health in Future of Work 2 Sv Severe Radiation Poisoning (Usually fatal)
1 Sv (1000mSv)
Radiation Dose 1 Sv:

» High dose

» Increased risk of getting cancer (5%)

» Deterministic effects (Acute Radiation Sickness) —
Not fatal

» Maximum allowed radiation exposure for NASA

astronauts over their career

y 100 mSv > LOWeSt yearly dose I|I-<ely linked
) to increased cancer risk

#



https://xkcd.com/radiation/
https://www.eenews.net/assets/2011/03/15/document_gw_03.pdf
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Health in Future of Work 100 mSv
» No significant increase in cancer

risk below 100 mSv
» Natural background in some areas

> US annual dose limit 50 mSv

» NEA annual dose limit 20 mSv for
radiation worker

10 mSv

/

—_
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Health in Future of Work 10 msv > CT scan 10 m SV

> Annual dose airline crew

» Annual dose by natural
background 3 mSv

»YOU ARE HERE

1mSv

—_
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Health in Future of Work » Dose limit for general public

» Yearly dose by potassium in the body

80 uSv — living in a solid house
75 uSv — flight FRA-SFO
40 pSv — additional dose to Tokyo after Fukushima
20 puSv — lung x-ray
10 uSv — daily dose by background radiation
1 uSv — using a CRT screen for a year
0.1 pSv — eating one banana (*°K)
100 pSv 0.05 pSv - Sleeping next to someone

Sources: https://www.radiologyinfo.org/en/pdf/safety-xray.pdf



https://www.radiologyinfo.org/en/pdf/safety-xray.pdf

oo, How do you “see” radiation?
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Only natural radioactivity (background)

Supersaturated Alcohol , . . :
p , Condensation Trail

Vapors

=
gt

-, particle

.‘l
... .‘.,'
)
e,
(v}
. lon \
. Trail lonized Gas

Atom
L Gas Atom
oo

Condensation Polar Alcohol
Center Molecule

Particle =4 , ) Alcohol Myst Droplet

Path

Video credit: Nuledo Cloud Chambers Picture credits: The Action Lab
https://www.youtube.com/watch?v=i15ef618DP0 https://www.youtube.com/watch?v i -iil



https://www.youtube.com/watch?v=i15ef618DP0
https://www.youtube.com/watch?v=7VH9l4hgbII
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%gﬁgonomics& How do you “see” radiation?
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SARAsekda 5 auw

Video credit: Cloudylab
https://www.youtube.com/
watch?v=XGNVAEtYZkw

Ve wercomprmnd bircr m pobmg VAL o s | cad b v Wb b e

tvambae ot s W Jdw pe=e s b0y b e b



https://www.youtube.com/watch?v=XGNvAEtYZkw
https://www.youtube.com/watch?v=XGNvAEtYZkw
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No single type of instrument can be used to detect or measure all
types of radiation.

Radiation detection or measuring instruments are all based on one
of four types of detector which, with associated electronic circuitry,
may be used to indicate count rate, dose rate or accumulated dose:

* jonization chamber;
e proportional counter;
* Geiger—Muller tube;

* scintillation counter.

—_
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Liquid Scintillation Counter



Hygiene 2023
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Health in Future of Work TLDS (Pass“’e)

Whole Body Badge

Electronic Personal Dosimeters
(Active)

@Ergonomics& Personal Dose Monitoring

NES";.’ T ' YL T
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Radiation Safety & Protection
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‘ Shielding —>»

As Low As Reasonably Achieveable

Credit: Center for Advanced Microstructures and Devices (CAMD) https://Isu.edu/camd/safety/training/radiationsafetymanual.php F

\
\
‘es



https://lsu.edu/camd/safety/training/radiationsafetymanual.php

Ergonomics &

Principles of Radiation Protection
Time Distance Shielding

Greater dist om
SOurce: less ro nhon
received.

www.EPA.gov/Radiation/Protecting-Yourself-Radiation

Credit: US EPA
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Intensity o

Distance — Maximize

0,5cm_-3_" /

1 At 0.5 cm away from source

distancez Radiation dose is 50 mSv/hr.

By increasing to 10 cm, the radiation dose will be
=50/ 20
= 50/400 = 0.125 mSv/hr
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Colle
Heal:

- ) - /,.‘ ‘ ; 5 - -~ ,',‘
Water as shielding in a reactor for fuel cells in ANSTO Shielded fume hood (hot cell) for radiopharmaceutica#a.n_’
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— E.g. Use of non-radioactive gauge

Hierarchy of Controls . Substitution

— E.g. Use smaller activity source

* |solation

— E.g Time, distance, containment, remote handling

* Engineering Controls

— E.g Shielding, Interlocks

¢ Administrative Control

— E.g Source/Activated material movement log books, regular radiation survey

* Personal Protection Equipment

53 — E.g Lead apron —
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Ergonomics & Engineering Control
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Safety Interlock System

* Interlocking system which will close and lock the room

Ty

when machine is switched on q”‘t‘" e _wou M woomovor wou sif

SAFE RF OFF RF W &

SAFE OPERATIONAL

RD1 RD2ow

* Interlocking system of the x-ray machines when

activated.

System Activation Control

* Several activation keys to be used simultaneously to

switch on the machine.

—_
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o Ergonomics & o _
7‘3Hygienezozs Administrative Controls

e Radiation Safety Program

* Hazard warning label, signage and lights

RADIATION
AREA

e ——

e Radiation Safety Training

* Radiation Licenses

* Medical surveillance (Personal Dose Monitoring)
e Radiation Area Survey Monitoring

Safety Working Procedures


http://www.google.com.sg/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=W-hLv-h-RQO8KM&tbnid=f_thy3QZYwIIKM:&ved=0CAUQjRw&url=http://www.x-rayservices.com.au/products.html&ei=grCaU8C6KI-48gWbk4L4AQ&psig=AFQjCNELV9ZF3clJnzZFPPSZt6XODHIItQ&ust=1402733044255285
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Lead Apron with collar

Lead Apron and lead glove for (protect thyroid) for patient
radiographer during dental-x-ray

Credit: Infab
https://www.infabcorp.com/product/a

Lead Apron for nurse/
radiographer

Credit: Jorvet
https://www.jorvet.com/product/x-
ray-glove-lead-gloves-vinyl/

—_

dult-dental-apron-with-collar//



https://www.infabcorp.com/product/adult-dental-apron-with-collar/
https://www.infabcorp.com/product/adult-dental-apron-with-collar/
https://www.jorvet.com/product/x-ray-glove-lead-gloves-vinyl/
https://www.jorvet.com/product/x-ray-glove-lead-gloves-vinyl/

° Er i & .
7<) Hygiens 2023 Example: C-arm fluoroscopy
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Dual Monitor
display

Flat panel detector . N Rotational joint

C-arm free space

Collimator/ X-ray generator
X-ray tube

Mobile C-arm machine - Cios Spin - Siemens Healthineers
Credit: Siemens Healthineer
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Credit/source: Emission of
radiation in the orthopaedic
operation room: a
comprehensive review LINK

’ 4 , i
e S

4

.
il

ey e P
X-ray | : ,

Picture credit: Commentary: Worldwide Knowledge and
Attitude of Spine Surgeons Regarding Radiation Exposure
LINK

Figure 1: The C-arm is placed in the so-called source inferior-position (A) and
source-superior position (B). Whenever the radiation emitting source (position
1) is placed under the table and the detector (position 2) is placed above the
table, most authors reported of reduced absorbed doses of surgeons. Therefore,
the position shown in (A) is to be preferred.



https://www.semanticscholar.org/paper/Emission-of-radiation-in-the-orthopaedic-operation-Richter-Dehner/48bbe6de373ecec5323017485ab694c54569f8f6
https://www.researchgate.net/publication/325630709_Commentary_Worldwide_Knowledge_and_Attitude_of_Spine_Surgeons_Regarding_Radiation_Exposure
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PPE - Lead Shielding Protection of Personnel

s+ SHIELDING
Other additional lead shielding equipment in high level
fluoroscopy labs:

Lead aprons - cut exposure by

- factor of 20
A. Ceiling suspended o distant scatter: 0.25 mm Pb eq
B. Table Skirt o direct involvement: 0.5 mm Pb
C. Rollaway eq
= = Proper storage (hanging vs.
i C foldlljng) ge (hanging

* Thyroid collars; eye glasses; wrap
around aprons

| = Properly used ceiling mounted
. shields

® = Use shielded rooms

Credit: Yale New Haven Health

—_



Warning notices and signals
.
E rgo nomics & Notices are displayed at the barriers to explain access
@ S restrictions and the meaning of warning signals.
Hygiene 2023

Collaboration for Sustainable
"‘ Health in Future of Work

Example: NDT
i n i n d u St ri a | Controlled area: Radiation || No unauthorized entry
setting

Fag- P

A radiographer checking that the

Credit: IAEA — Radiography radioactive source is safe.

radiographed

Controlicd
area

Boundary of
controlled area

Audible alarm

ye!



Radiography is also carried out on-site, where objects
cannot be easily moved or an enclosure is not prac-
Ergonom ticable. Provisions should be implemented to ensure
Hygiene 'that people are not present in the areas with a radia-
Collaboration for & tlon hazard )

Health in Future of

’
v’
/
’

(EAL
1%

(%2 >
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’ 2

- 3
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<
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<

- Barriers are placed at access points above and below the location §

of the work.
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* What is lonising Radiation?

* Sources of lonising Radiation
* Type of lonising Radiation

* Measuring Radiation

Biological Effects of Radiation

 How do you “see” Radiation — Detection and
Monitoring

Radiation Safety and Protection (Time, Distance

and Shielding) But |t MUST

_-k i"

ommand your

- RESPECT
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P application ex.. @ DOCTITLE @ Declaration_of Con...

{

SR
(£} 1AEA

— International Atomic Energy Agency

TOPICS ~ SERVICES v

RESOURCES ~

Home / Resources / Publications

Publications advanced search

IAEA scientific and technical publications can be searched by multiple parameters: year of publication, topic and type. Use the facets to

NEWS & EVENTSv

Reading Materials

@ 150 _Certificates_Ind... =. Regulatory Affairs @ Untitled design - Pr... o Home - Canva

English #:) 32 Frangais Pycckuit Espafiol

ABOUTUS ~ Search

input your search criteria or the text field to search by title, keyword, ISBN, ISSN or series number.

Regulatary Cantral

of Dxposare

due te Radionuclides

in Building Materisly and
Canstruction Materinly

Eaes

Regulatory Control of Exposure
Due to Radionuclides in Building
Materials and Construction
Materials

Safety Reports Series No. 117

STI/PUB/1992 | 978-92-0-146522-1

Financial Modeling...

Press centre  Employment Contact

IAEA Safety Standards

Compliance Assurance for the Safe

m=—==m==  Transport of Radioactive Material

Compliancs Alsuiance
for e Sate Transpoet of
Radwactree Material

{ )u.:A

IAEA Safety Standards Series
No. S5G-78

STI/PUB/2033 | 978-92-0-141922-4

Source: https://www.iaea.org/publications

IAEA Salaty Standards

Preparecress and
Resporse for a
Nuchaar o RaSokogical
Emargency Invaling
the Transport of
Radwactie Matenal

) - —

B haea

Preparedness and Response for a
Nuclear or Radiological Emergency
Involving the Transport of
Radioactive Material

Specific Safety Guide

IAEA Safety Standards Series
No. S5G-65

PDF is free to download



https://www.iaea.org/publications
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Joseph John Bevelacqua @WILEY-VCH

A GUIDE FOR SCIENTISTS,

Health Physics o Dggontamination
. REGULATORS, AND PHYSICIANS Zed . Techniques
In the 21 St Century fourth edition - 1 : ;

Jacob Shapiro

Progress on
Decommissioning
at Sellafield Site

survival handbook

Magazine from UK Society for
Radiological Protection

https://srp-rpt.uk/radiation-protection-today-winter-2022-issue-
4/0402148001670956773

Radiation Safety Officer =
Health Physicist



https://srp-rpt.uk/radiation-protection-today-winter-2022-issue-4/0402148001670956773
https://srp-rpt.uk/radiation-protection-today-winter-2022-issue-4/0402148001670956773
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Any question?

Thank you!

If you want to know more details,
scan the QR code of my LinkedIn.
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