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(Global Material Footprint)

Total
resources
entering
the global
economy
100.6 Gt
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resources )
8.6 Gt
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Provide Societal Needs

PAGE, 2020
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Cycled
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* Waste-to-Energy

more than 65% efficient

+ Biogasification

+ Component recovery

+ Recycling/Reclamation
« Backfilling

+ Composting

* Regeneration
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www.EPA.goviRadTown/docsiradiation-exposure-activity3.pdf
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"This presentation is for informational purposes only. The views and opinions expressed herein are those of the
. presenter and do not necessarily reflect those of any affiliated organization. While every effort has been made
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Frontiers 2017: Emerging Issues of Environmental Concern

The report covers six key emerging issues: the environmental dimension
of antimicrobial resistance; nanomaterials; Marine Protected Areas and

sustainable development; sand and dust storms; off-grid solar solutions;
and environmental displacement

UN&
environment

FRONTIERS 2017

Emerging Issues of Environmental Concern

Frontiers 2017 launched on
5 December 2017 during
the third UN Environment
Assembly in Nairobi, Kenya

https://www.unenvironment.org/resources/frontiers-2017-emerging-issues-environmental-concern
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Nanomaterials:
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Applying the Precautionary Principle é
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“No evidence of harm” is not the same as m‘?ﬁ?;& T
“Evidence of no harm” I 0

Buckminsterfullerene C__ or buckyball
0.7 nm
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Whatis a
Nanomaterial? Nanomaterial i 4

material with any external
dimension méasured
less than
Cu 100 nanometres—one
A 1n nanometre s one-billionth
L sl I ¥ of a metne
Nanomaterials can be
naturally occurring, o
fabricated by scaling
commonly used materias to
nanosize, such as carbon,
metal axides and
precious rmetals
Nanomaterials market
o e 20.7% ﬁnnmltmw; ﬁ
perties and Projected to rea
behaviours of » USS 55 billion
material change significanthy by 2022
compared to the bulk forms of
the same material This &
due to the increase in the Bulk material  Mano-sived matasial
surface-to-volume v ==
ratio and the L
+ b T Ay material size decreases, surface area-to-volume

ratio increates, making the material more
chemically reactive to its surrounding environment
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mi Applications

A &

The unique mdmnlclal.
mmtk, and
NO optical properties of .
Processing @ nanomaterials peovide endbess 1
applications in pharmaceutical,
blomedical, electronic
. rd material
NANOTEC 4CORE TECHNOLOGIE Nanosilver e Engineered nanomatera
I widesprsad in products, such as e i aifeinie lu}ﬂm
texctiles, ioys, personal and health consumer items, eg. food
care products. medical divices 'ﬂﬂdl:dﬁs::ﬂmﬂu
and food, owing to its disinfec chenware,
NANO Characterization& antimicrobial b ._:J O ~ h:by gaeds, clothing,
Materials Standardization properties S Sl ol pRade . Indi' m:i
iron oxide nanoparticles
have great potentials for targeted

nNENOTEC

m

Nanodiamond
s wsed in bomedical
Imaging applications duwe
Thie miniscule to its luminescent properties,
dimensions and high ﬁ;ﬁmm&ﬁr
surface-to-volume ratio that :
give engineered nanomateriali
remarkable propertied alio alter

how they interact with and

drug delieery in cancer :
meatment, medical imaging
technsgues, and removal of
arsenic froem water

Graphene i : single-stom-
thich sheet of carbon Moma.

Potential app ecations include

diug delivery pystems,

W meeculad ransporten.

A foothall-like cage of fizspe engineering
60 carbon atoms, known as and implants
Buckminsterfullerene
i€, or buckyball, has potentials for

the treatment of bone and

accumulate in biologacal systems, mﬁmm *f‘.f}:
rangung fram the envronment, marrow disorders %
living organisms, organs Carbon nanotube is s ane-
Sy SR ataem thick layer of carbon rolled
=% o cells, down to the - upinto a seamiess cylinder, 1t is
DA Jevad I v wart to realive 117 tmes stronges than steel
the full potentls of engineersd of the same diameter and
Changing the properties of 3 For exarmple, nanGmManedial, we must alse ““‘;‘;:‘“"”ﬂ”
material by nanos@ing it can carbon nanotubes look  anticipate their impacts, o
intensify its health P R T R otherwise we risk expesing ﬁ
and environmental  fbres. Their long and pointy ourselves t far greater
Impm‘:‘h structure can peerce through tissue,  Impacts in the future Iterative and responsive [;:3:‘3
and cause inflammation and fibrosis ory frameworks that (A0 LU P et
much like the effects of asbestos apply the precautionary “’;"dl i wﬁ""ﬂ:‘;f"“lml
exposure. Nanositver can disturb principle are needed to blsdes and data eables.
Ehie imumiunge system, and cause minirmize th Faks and e Potential applications include
; abnormality in gene human baskh snd tissue engineering and
Adverse Effects i 2 , resensraon,and cancer
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Radon concentration (Bgm~
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e Natural Radioactive Materials in the Body and

el Foods

Mean PM.s (ug/m?)
[J205-247

[ 24.7-289

B 28.9-331

Bl 33.1-374

0 250 500 k
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Radioactive materials Wi body wiight i6.6Ukg

in the bOdv Potassium-40 X1  4,000Bq
Carbon-14 *x2 2,500Bq
Rubidium-87 *1 500Bq
Tritium * 2 100Bq
Lead and polonium 3  20Bq
31 Nuclides originating from the Earth
W2 Nuclides derived from N-14 originating from

. cosmic rays
Radioactivity concentrations X3 Nuclides of the uranium series originating
from the Earth

(Potassium-40) in foods

Rice: 30; Milk: 50; Beef: 100; Fish: 100; Dry milk: 200; Spinach: 200;
Potato chips: 400; Green tea: 600; Dried shiitake: 700; Dried kelp: 2,000 (Bqg/kg)

Bq: becquerels  Bg/kg: becquerels/kilogram

Source: Prepared based on "Research on Data about Living Envil 't Radiation {1983)," Ni

Safety Research Association

dunvudsnngiadud ns:nsoomsacudnu Snenmaag Sdvua:uSanssu

unalLDo U

auvuandiu

uaaiisu (Cd) WWulak:3au 31du Y0KaaUIKAD

321 svAwaifea yaifioa 767 svmwaiisa
tusssumndad 8 lalslnd Tdun 106 Cd, 108 Cd, 110 Cd,
111 Cd, 112 Cd, 113 Cd, 114 Cd, 116 Cd
dorforuadnDuniga Ao 114 Cd ua= 112 Cd
Ablusssuy@ $osas 29 ua: 24 mWEGU asusnau
vavuAaeuiwunlusssuma [dud Cadmium
Sulfide, Cadmium Carbonate, and Cadmium Oxide.

Ialu!nd§n5uammmﬁuu

unaweudlolulnuADulalsinusvd 2 Toluiny Tdud 113 Cd Glusssuwid Sova: 12 uas
116 Cd Glusssumnd osa: 7.5 BoliAdedia 7.7x10 % U ua: 3.1x10 " 0 muddu
wievmnlelulnusedvavunaibouiv 2 loluln Tmsamedlksedtoualolulnuiiaies

-

vavdyn (Sn-116) ua:duideu (In-113) dodudvlitmsaansdstksoddaidavudagvla

gon e b7

suaswnmsidsusvamnunaiiiou
113 Cd ua: 116 Cd OadodioAenuunn ualksvddoniwasmsiaumod anudes
nmsifcduasiwnnmsldsusvaninmaouensivmesediunn ogwlsiou madms
goaursausinaiihdsmen:danuidevmnmsiiawans:nunivsvagodu loslawizna
nsnunusodlus:e:end wu msiiaussy duduagiuusuiuildsy msindsome
TaemsusInawudasda mnsuihdsiomelosmsiudhlua:0msgaiuihidns:uaidan
Aoutvdhiiovdosa: 5 idu Toesasa: 30 a:auludu Snsosar 30 a-avlula ua=dud
3 s=neluaduasuasidatdodu q fokuauavsivmeuazacavasokdeniniu
swmennmsiumelina 257

msasao3asvdiomoin 113 Cd ua: 116 Cd

msasypsalunuRnuIsadutumsldlosiiauasaisasodiom
wuuHivkichou Asvddmawnsadudlulumsaldidad
msJolus:etndAddudahrsumsasiaioiufavuauamsio
anuududgvarnsadutumsldlosids:uuiosvdusawiionsou
(Alpha/Beta Proportional Counting System)

& wwwospgotn () 025967600 ()

va. Sudoms “fauna”
asodaua:diasiAsvdvsonlsvnunaaiisuaghodaiion

— <2 B =




%5ﬂﬂ’l%‘ﬁﬂ.»i]ﬂﬂ’lﬂﬁﬂ3ﬂﬂ’1 (Toxicology): Fate of Chemicals in Environment

Agricultural chemicals | Combustion products
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Ingestion
Inhalation Skin contact
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Distribution
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‘ Excretion I( I Biotransformation
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* Acute effect VS Chronic effect (nanifinidaunduliviu VS uaiidfiarage it

* Reversible effect VS Irreversible effect (nanifanduganwiduld VS waiifiaduniis)

* Local effect VS Systemic effect (nafiaanizdundida VS uafianiuseuumingenie)
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2. Activities involving RADW and NORM

Import mineral —| Mill,
Mining business | =——» Domestic mineral =—»| Grinding mill,

»> NORM — | Decorationshop | —— NORM
Mineral dressing business

—p Dressed mineral

Import SCrap cep- - Steel rod, ...
Domestic SCIA m— Metal powder from
RADW —> ARC system (Fo, 70 Tempered
Import scrap——- | Sorting factory | Steel smelting |—>| Steel (.just powEIer
Domestic scrap—— | (105) factory (59) recycling
RADW ——b p— —»] factory (106) mw

Type 59 398 factories  Type 106 14 factories
Type 60 559 factories  (Dust recycling)

armasasen Tnlulsaan 4 n3ngIAn 2568 10.10-11.50 u. 66



2. Activities involving RADW and NORM

Wikipedia
NORM: Naturally Occurring Radioactives Material
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Orphan Sources ? (An orphan source is a self-contained radioactive source that is no longer under regulatory control)
memLumm‘wsﬁﬁ'amemmmnuuummwsmwuag‘lum %a'lu'agn'lsl"lmn'\smuQumungsxmﬂuanm'ﬂﬂ

RADW: Radioactive Waste ! ?

[ a a ¥ o s v a o a v a e [ v a o a = 3 ¥ a aaa
iurasdanlsznaumasaisnNNURSIa mnnuuummunamﬂu'wawam‘lm'mmn'ﬁmm'lvslﬁﬁmnwmmumLﬂaﬁﬂmzms"lmw@u ‘]‘Tﬂﬂﬂgmiiﬂ

a = oda Qs ) aa = I3 1 a v a = -4 da = o o o al @ Qs |AIQIAIA AI v
taadesiatuvdawmalulagiandes dunisisedanfesuaznisunnddanaes nnindunssdidudunsadafaiidinuasfiwinaan wazgn
fnugualagnisenumasglunsiasdniasgumneasysduasfawanaan

|IAEA TECDOC SERIES

IAEA Safety Standards

Regulatory Control for the
Safe Transport of Naturally Control of OrEhan
Occurring Radioactive Material Sources and Other
g Radioactive Material

Report of a Coordinated Research Project in the Metal Recycling
A and Production Industries

Specific Safety Guide
No. SSG-17

(£)1AEA

Internztional Atomic Energy Agency
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