IHTM-Centar za hemiju
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3.LE Thu Thuy - Vijatham
4. Vesna MILOVANOVIC - Srbija
5. Parviz SOLEIMANI DINANI - Iran

6. Ayman Ahmed ABDELWAHED -
Egipat

7. Sameer Mohamed BEKHIT - Egipat
8. Vladimir BESKOSKI - Srbija
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Eizen IREI — Director JICA Hyogo
Megumi Tsukizoe — JICA officer
Kimie Yokotani — JICE coordinator

Rika Kojima — JICE coordinator
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Eizen IREI — Director JICA Hyoqgo

Megumi Tsukizoe — JICA officer
Kimie Yokotani — JICE coordinator

Rika Kojima — JICE coordinator
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JICA TRAINING COURSE FOR DEVELOPING COUNTRIES - RISK MANAGEMENT
AND RESIDUE ANALYSIS OF CHEMICALS FOR ENVIRONMENTAL SAFETY
februar — avgust 2011
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Rukovodstvo:

Prof. emeritus Hideo Ohkawa, Kobe
University

Eizen IREI — Director JICA Hyogo

Megqumi Tsukizoe — JICA officer

Kimie Yokotani — JICE coordinator

Rika Kojima — JICE coordinator
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Eizen IREI — Director JICA Hyogo
Megumi Tsukizoe — JICA officer

Kimie Yokotani — JICE coordinator

Rika Kojima — JICE coordinator
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Eizen IREI — Director JICA Hyogo
Megumi Tsukizoe — JICA officer
Kimie Yokotani — JICE coordinator

Rika Kojima — JICE coordinator
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Predavac¢a / konsultanata > 80

Poseéene institucije / laboratorije / fabrike / postrojenja (obuka u okviru kursa): 16

Cilj — upoznati se sa prilikama u Japanu u oblasti procene rizika i hemijske
analize uzoraka iz zivotne sredine, usvojiti nove metode i najnovija saznanja i
prepoznati (primeniti) kako situaciju mozemo popraviti u nasim drzavama
koje su u razvojul!

Vladimir P. BESKOSKI 9




7. Kumamoto Prefectural Environmental Center, Minamata City and Minamata Disease
Archives (Minamata);
8. Kobe Quarantine Station, Center for Inspection of Imported Foods and Infectious
Diseases, (Kobe);
9. Hyogo Prefectural Institute of Environmental Science (Kobe);
10. Communal Waste Treatment Plant (Nishinomiya);
11. Kobe Offshore Reclamation Disposal Site - Phoenix plan (Osaka bay);
12. Advance Industrial Science & Technology (Tokyo);
13. National Institute of Agro-Envi. Science (Tsukuba);
14. National Institute of Technology and Evaluation (Tsukuba);
15. Kobe University, Research Center for Environmental Genomics (Kobe);
16. Kansai Electric Co. (Kobe);

Vladimir P. BESKOSKI 10




»Mikroorganizmi u upravljanju rizikom
» Ekotokikoloski i toksikoloski aspekti upotrebe hemikalija
»Upotreba agrohemikalija
»Predvidjanje ponaSanja, kretanja i ekoloskih efekata upotrebe agrohemikalija
»Persistent Organic Pollutants - POPs
»Dioksini — postanak, dejstvo, eliminacija
»Procena rizika od karcinogeneze
» Profesionalne bolesti
» Analitika Stetnih supstanci (instrumentalne i imunohemijske metode)
» Tretman (komunalnog i industrijskog) ¢vrstog otpada
»Tretman voda

Vladimir P. BESKOSKI 11
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Course Orientation

Kobe University OHKAWA ICA
3/7| Mon . Hyogo
Prof. of Emeritus Hideo YO8
(L) Regulatory Science [1] SR#6
|
[ — . ~ .
<] 1o, | (1) The Basics for Risk AssessmenTDe Universiy | OHKAWA | A
S~ and Management of Chemicals [1 of. of Emeritus Hideo S)}/;gﬁo
— () Recent International Requiremen aduate School JICA
3/9{ Wed|of Risk Assessment and Management )’\griculmre ' 'PhPIEEW PSI}@%O
~ncluding REACH [1] yoto University e CR#2
— |(L) Chemicals Control and Chemicals jcals Evaluation | JICA
3/10| Thu [Assessment in the World and its Trend 1 | and Rghearch Institute, Y.AC1.~H Hyogo
e (Biodegradation & Bioaccumulatio Japan Shigeki SR#6
. o
— | (L) Chemicals Control and Chemicals jcals Evaluation JICA
3/11| Fri |Assessment in the World and its Trend 2 | and Rghearch Institute, MIY.ACHI Hyogo
{Eco-Toxicology) [1] _— Japan Shigeki SR#6
D Yy T N T O W P T = ———r———r SRi1%
315! Tue (L) Research, Development and Safety| Swmitomo Chemical TASHIRO I;ICA
Use of Pesticide [1] Takeda Agro Co.,Ltd. Shigeki c,::;ofco
N JICA
. JICE Kansai YOKOTANI
16| Wed| Workshop for Action Pan 1 [4] sl . Hyogo
(Hyogo) Kimie SRHS
170 Th (L) Biotransformation of Chemicals in Sumitomo Chemical ISOBE I;ICAO
¥|Mammals [1] Co.Ltd Naohiko | ‘g
18! Fri (O) Environmental Health Science Sumitomo Chemical [SOBE Osaka
f Lab., Sumitomo Chemical Co.,Ltd. [1] Co..Ltd. Naohiko City
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RISK ASSESMENT - PROCENA RIZIKA

Rizik = Opasnost/ToksiCnost x
|zlozenost

Ukoliko je izlozenost O i rizik je O bez obzira na opasnost!

Ukoliko je izlozenost velika i rizik moze biti veliki, ¢ak i kada je opasnost mala!

"Sve supstance su otrovi. Nema ni
jedne koja nije otrov.

Prava doza razlikuje otrov od
leka."”

Paracelsus (1493-1541)

Vladimir P. BESKOSKI 13



@ Risk assessment is the study the relationship between
hazard and exposure

Risk = f (hazard, exposure)

| Hazard

Risk Exposure

1. Acute 1. Mammalian Toxicity = Nature of exposure
2. Chronic 2. Environmental Toxicity | (dietary, nondietary,
3. Aggregated occupational,
4. Cumulative environmental)
3. Persistence,
' Bioaccumulative, Toxicity | Magnitude of exposure
| (PBT)

Vladimir P. BESKOSKI 14
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Human health
Environmental safety

Economic impact

Health and nutrition
Safety protection

Quality of life

' Economic im pact




Benefit

AN/
PRIHVATLJIVO!!!

N

%

LR 00 TR T

[ Risk-benefit analysis |

S

I Risk assessment

Risk estimation
- eeological significance
= probability of occurrence

Risk management

\

| Benefit assessment |

Benefit Alternative
- egological - risk
- social - benefits

-use modifications Risk characterization
- alternative technologies [exposure]:[effoct]

Exposure assessment Effects assessment
- environmental concentrations | | - acute and chronic toxicity

1
[
1
1
1
1
1
1 | - economic
1
1
|
1
|
|
|
1
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1) Agrochemicals (or Pesticides)

Insecticides, fungicides, herbicides
bioregulators and natural enemies
(gene-modified crops)

2) Persistent Organic Pollutants (POPs)

Persistence, long-distance transport and high
biocaccumulation

3) High Production Volume Chemicals (HPY)

=1,000 ton/vear in more than 2 countries, or =10,000
ton/year in a country

Vladimir P. BESKOSKI
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. 400-500
. 50

. ~ 100

. ~ 250

supstanci detektovano u okolini

supstanci sa “poznatim” ponasanjem u okolini
supstanci koje se razmatraju pri ispitivanju kvalitetu vode

antropogenih supstanci u svakom ¢oveku

Vladimir P. BESKOSKI
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Risk Assessment and Management for Pesticides in Japan

EHEMEAL SR EEER
Chranic Toxicity Test
BrEeRR
No-Observed Adverse Effect Level =2 | 1;/100 Jﬁﬂﬁiﬁaﬁ#;;‘f"‘}
NOAEL[mg/ kg bw./day)
HE—QEmE
= Acceptable Daily Intake
A0 (g kg b Sday)
B %42 E R S(Cabinet Office)
Risk Assessmemnt / l \\
B R R mg k) BREEEE BEERELE
Maximum Residue Pesticide Use Standard Registration Reservation
Limit BEAHENS Level
b W [The Ministry of o S IR
{The Ministry of Health, Agriculture, Forestry and {The Ministry of
Labar and Welfare) Fisheries) Envirenment)
Residue Analysis
Risk Management 1 Monitoring, Inspection
Risk Communication Industries, Governments & Consumers

Vladimir P. BESKOSKI 20




BOD - BOD, .,
ThOD

Biodegradability (%) =

ThOD is Theoretical Oxygen Demand.
BOD,,,,.... is BOD of blank bottle.

Bioaccumulation

Predator Bird (See mew)

Zooplankton

/ Mtoplankton

X 100

Cg22...

D e = T

Test conditions

OECD Test-guideline 301C

-Cultivation period: 28 days

-Concentration of test chemical: 100 mg/L
-Concentration of activated sludge: 30 mg/L
-Test temperature: 25 °C

-Control chemical: Aniline

D L =t T

Bio-concentration factor (BCF)

Concentration of test chemical in fish -
Concentration of test chemical in water

_ <
C

305

Adcpee
[

OECD GUIDELINES FOR TESTING OF CHEMICALS

Vladimir P. BESKOSKI
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QECD GUIDELINE FOR TESTING OF CHEMICALS

Adapted by the Council

st Eartyife Stage Toxicity Test

IEouLCTION.

!
Ehemicais on the apes and speces et They yiehd nformasion of value fo G stimaion of e
s lethalefects of the substce oo cte i peces.

2 T puidetine s bastd 04 8 progesal T e Uited Kislos i wos discussed o

ERISCUPLE OF TUE TEST

T oy 8 e e e stsonitos o By simce
m..m-l in vater, under Bnyeough condiims, or when sppeprate, e
o —— s contsmoed st lest

o

o pridato el Lot gty ey e

e et 1 dteing e e v R, concenraion i e e 1 eered el
comcesmaion (see Assex | for definsone)

SEQRMATION ON TUE TESTSUBSIANCE

e 3m aevee sy st Coine 13 resfrahly erformed wieh the srvies

Eacaen for y
ofthe e sabwtance rc ke and bl byl mcthod for the e fcato o th sl

4 nfermation sruzenl formla, subssnce, sabily in wner
A g g bperpeliie bl Aot
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OECDIOCDE

N

Ao Oesl Tojeity ~ Acute Tosl Class Methosd

INTRODLCTION

gt o i s e, T sl Gl B3 e o Mo 1% ot
sescbed b B e
It of e e s T o comee sl b
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anes, which Gt Tl th WA oA
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96 verica of he Cuelie, dnd

The e
U o 3 animals o 3 sinle s pr sip. Depending o the moriy Endo he b s
of v 10 allow judgemens on the scute sy
of the test substance. This procedure is reprodusible, uses very few animal i is able to rank.
sulbstances in & similar manner 10 the afher acule twxiciy teving metbos [Test Guidelines 420
9, e i hasest on EXEAK) with S
foses, adecuately separuied 10 ensble o subssance 10 be ranked for classifcation purposes
i sesomens, The mehod e adoped i 1996 was sxinaively valsaied. 1 v1p lnnmi
)

Guidance on the selection of the most ppropriate st method for 4 gven pury
Found in the Guidsnce Documert on Acute Drs) Tosicity Testing (K. This Guidance Document
Test Guidel

INITIAL CONSIDERATIONS
5 Testsubsmnces, st doses tha are Known 0 canee marked pais and disess dos 10 comoeive o
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PRI RIS

0% Biodeqradation and Biaconcer

€« C | O v safe rite go.jpfendlishkizonKIZON_start_hazkizon.html
& Google Transiate 4 Google Scholar

* Google @ vahoo! Mal: The best... (DB vouTube (T) LIVE JaPAM .. travelj... [ Weather Underground i) Projekat 143004 (] Resprometri ([ Japan & DPPN

_ LTI,
National Institute of Technology: and| EvaliEtbHES ) A (5 2 B

HOME= Chemical Management Information> CHRIP> Bloglsgradahon and Bioconcentrtion of the
Exdsting Chemical Substances

Biodegradation and Bioconcentration
of the Existing Chemical Substances
under the Chemical Substances Control Law

You can search comprehiensively for information on bisdegradation and bioconcentration of the Existing Chemical Substances and on their testing conditions, which have been published in the
Official Bulletin of Economy, Trade and Industry

You may click any of the following buttons: "' Search by Data”, " Select from Lists™ o1 " Search by Keyword'

Search by Data I Select from L ts| Search by Keyword|

Yon can search for information on biodegradation and
(bioconcentration and their testing conditions for a target
chemical substance by entering keywords such as the BOD,
[LC50 or BCF (Max.)

Example: Substances which have the following - Class Reference No. (MITI number) in The Gazetted
characteristics can be retrieved: List

- CAS Registry No.
- Chemical Name

+ Ready biodegradation

+ High bioconcentration

- 1
Eval u at I O n Copyright 30023(C) National Institute of Technology and Evahiation All fghts reserved
"

You can search for mformation on bisdegradation and
bioconcentration and their testing conditions for a target
hemical subst: by selecting from lists.

You can search for mformation on biodegradation and
[bioconcentration and their testing conditions for a target
chemical substance by the following keywords:

http://www.safe.nite.go.jp/english/db.html

s Start o & &

Vladimir P. BESKOSKI 23




Annual mortality rate associated with certain eccurrences and aclivities in the Netherlands

Activity Annual mortality rate -
Activity Death Annual Risk over the life 5 5
number mortality rate Drowning as a result of 1%10°7 1in 10,000,000
- dike collapse
Traffic accident 10,649 8.5x107 6.0x 103 - -
Bee sting 2x107 1 in 5,000,000
Traffic accident (foot passenger 2,886 2.3x10° 1.6x103 .
- Walking 1.85x10% 1in 54,000
Waler accident . 1,360 1.5% 105 7.0%x10
Fire accident 1,041 8.4x108 5.9 10 Driving a car 1.75% 10 1in 5,700
Natural calamity 59 4.8x107 3.4%10% Riding a motorbike 2x10+ 11in 5,000
Ground discharge 3.2x10% 22x108 Smoking cigarettes 5x103 1in 200
(1 packet a day)

Risk Assessment of chemicals: An introduction, C.J. van Leeuwen, T.G. Vermeire, springer, 2000 44

Pitanje: Koji nivo rizika je prihvatljiv za hemikalije?

1
-5
10 100 000
1
10

1 000 000
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A must have list of database and computational
tools for risk assessment (free)

Physical chemical properties

The OSIRIS http.//www.chemexper.com/tools/propertyExpl
Property Explorer | crer/main.html

ChemAxon http://www.chemaxon.com/
PBT — Persistence, Bioaccumulation, Toxicity

Level One: PBT assessment tool

EPA EPIWin http://www.epa.gov/oppt/exposure/pubs/episui
tedl.htm

EPA PBT prefiler | http:/iwww.pbtprofiler.net/

Vladimir P. BESKOSKI 26




A must have list of database and computational
tools for risk assessment (free)

Environmental and metabolism degradation database and prediction tools
UM biodegradation database | http://Jumbbd.msi.umn.edu/

MITI biodegradation http://www.safe.nite.go.jp/english/kizon/KIZ
database ON_start_hazkizon.html|
METIS (Metabolic http://ecb.jrc.ec.europa.eu/gsar/gsar-

Information Input System) tools/index.php?c=METIS

CRAFT - Chemical http://www.malecular-
Reactivity and Fate Tool networks.com/products/craft

Ecotoxicity database and predictive systems

EPA ECOSAR http://www.epa.gov/oppt/newchems/tools/2
1ecosar.htm

EPA ecotox on-line database | hitp://cfpub.epa.gov/ecotox/

Vladimir P. BESKOSKI 27




A must have list of database and computational
tools for risk assessment (free)

Exposures estimation

Chemical Screening http://www.epa.gov/oppt/exposure/pubs/ch
Tool for Exposures & | emsteer.htm

Environmental
Releases
(ChemSTEER)

Exposure and Fate http:/iwww.epa.gov/oppt/exposure/pubs/efa
Assessment Screen st.htm
(E-FAST V2.0)

Level I, Il, Il Fugacity | http://www.trentu.ca/academic/aminss/env
Models model/models/L1L2L3.html

Toxicity prediction

Lazar Toxicity hitp:/Mlazar.in-silico.de/

Predictions

The OSIRIS Property | http://www.chemexper.com/tools/propertyE
Explorer xplorer/main.html

Ambit/Tox Tree http://fambit.acad.bg

Vladimir P. BESKOSKI 28




— Glossary of terms relating to pesticides
hitp://www.iupac.org/publications/pac/2006/pdf/7811x2075. pdf

— Risk assessment for occupational exposure to chemicals. A review
of current methodology
http://www.iupac.org/publications/pac/2001/pdf/7306x0993. pdf

— Modeling lifetime and degradability of organic compounds in air,
soil, and water systems
http://www.iupac.org/publications/pac/2001/pdf/7308x1331.pdf

— Glossary of terms used in toxicology
hitp:/fwww.iupac.org/publications/pac/2007/pdf/7907x1153. pdf

— Explanatory dictionary of key terms in toxicology
http://www.lupac.org/publications/pac/2007/pdf/7909x1583. pdf

— Glossary of terms used in toxicokinetics
http://www.iupac.org/publications/pac/2004/pdf/7605x1033. pdf

Vladimir P. BESKOSKI 29




aboratorije za ekotoksikologiju.
SVRHA PROJEKTA

Sakupljanje informacija koliko drzavnih i privatnih laboratorija moze da realizuje
ekotoksikoloske i fizicko-hemijske analize i podela informacija sa Ministarstvom za zivotnu
sredinu, rudarstvo i prostorno planiranje, Agencijom za hemikalije Republike Srbije i javhoScu.

REALIZACIJA
Analiza postojecih informacija i dostupnih podataka u Ministarstvima Republike Srbije,

priprema upitnika prema "COMMISSION REGULATION (EC) NO 440/2008 OF 30 MAY
2008, distribucija laboratorijama, realizacija ispitivanja, obrada i prezentovanje podataka.

Vladimir P. BESKOSKI 30
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JAPAN U BROJEVIMA

» 6800 ostrva
»4 ostrva €ine 97% povrSine
» Hokkaido
» Honshu
» Kzushu
» Shikoku
»73% planine
»12% poljoprivredno zemljiSte
»PovrSina 377,944 km?
» Stanovnika 127,960,000
» 1500 merljivih zemljotresa godisnje
» Aktivni vulkani, planina Fuji

> >60% hrane se uvozi

Google earth

3km O
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PROIZVODNJA U | &4
JAPANU 2=

HPTCAFF |

Hyogo Prefectural Technology Center for
Agriculture, Forestry and Fisheries (Kasai)

ANALITIKA
Pesticidi, teski metali, hranljive supstance,
mikroorganizmi u zemljiStu i vodi.

R&D

Primena novih pesticida, razvoj novih sojeva
biljaka (manji prostor — veci prinos).

Vladimir P. BESKOSKI 34
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UvoOZ U
JAPAN

- KQS

Kobe Quarantine Station, Center for
Inspection of Imported Foods and
Infectious Diseases, (Kobe);

15 karantinskih stanica kontroliSe
kvalitet uvezene hrane i predmeta
opSte upotrebe:
pesticidi, antibiotici, aditivi, POPs,
mikrobioloska analiza.

Vladimir P. BESKOSKI
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UvoOZ U
JAPAN

KQS

Kobe Quarantine Station, Center for
Inspection of Imported Foods and
Infectious Diseases, (Kobe);

15 karantinskih stanica kontroliSe
kvalitet uvezene hrane i predmeta

opSte upotrebe — 530 pesticida i 152

antibiotika (2010)

Vladimir P. BESKOSKI

37




-

Jiea’

PROIZVODNJA U

JAPANU JAPAN

— ) =

| TRANSPORT |
|
| TRZISTE |
v
| TRETMAN OTPADA |

Vladimir P. BESKOSKI

38




Tokyo Railway Map (i susions ars displayed for thi Tokyn Monorsl, Subway, JR Yamanots Lire, and Rirksl Ling.)
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| Bullet Train _ Kansai area train T
Shinkansen vozovi
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Tarmie &
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Tokyo area train
map

Osaka-Kobe
National route 43 & Hanshin
Expressway
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Zeleni pojas 3-5 dB, zvucne barijere 3-6 dB, vodopropusna podloga 3-5 dB, “buffer”
zgrade 10-15 dB, adsorberi ispod autoputa 1-5 dB, nove zvuéni adsorberi 3-6 dB.
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Liquid Chromatography/lon
Trap/Time of Flight

LC MS-MS HR GC-MS (LC-IT-TOF) — (LC - MS")

Vladimir P. BESKOSKI a1
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pakovanja
»20% papirni otpad

»20% gradjevinski otpad

»15% poljoprivredni otpad

MOTTAINAI koncept- sramota je da nesto zavrSi na otpadu ukoliko sav
njegov potencijal nije iskoris¢en. Vekovni izraz postovanja prema
zivotnoj sredini i prirodi!

Vladimir P. BESKOSKI 45




Kyoto University 4 Tsukuba 8 Minamata 241!

MOTTAINAI koncept- sramota je da nesto zavrSi na otpadu ukoliko sav
njegov potencijal nije iskoris¢en. Vekovni izraz postovanja prema
zivotnoj sredini i prirodi!
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The Flow of Waste Treatment

1. Discharge

O Reduction (Change of Life style, Group Resources Collection,
Expanded Producer Responsibility, Cooperation between citizen,
municipality and business, etc.)

O Legislative System and Policies (Promoting measures in the
following order of priority: (1)Reduce, (2)Reuse, (3)Material
Recycling, (4)Thermal Recycling, (5)Proper disposal)

2. Collection & Transportation
O Source-Separation, Collection Spots, Transport Vehicles

3. Intermediate Treatment

4. Final Disposal

O Phoenix-plan Final Disposal Site (Integrated Administration)
O Municipal Final Disposal Site 3

Vladimir P. BESKOSKI
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Incineration Plant

15 ) j6 35

) 44

*‘I‘ -r-

INT5Y

c= TR
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Pepeo ~ 10%; 900°C; 3000 t/dan; 300 kamiona!!!

Vladimir P. BESKOSKI
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Googie

GC u\:{lx‘
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Rokko Island Port Island
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Phoenix}gi% %s&?ﬂ.%%m%%ki Offghom Sife)

i

Amagasaki Yard & Bler Tor
P T e

13 June 2008
TE204E6H 13 11 ik
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Projekat pokrenut 1983. godine.
Komunalni, industrijski i gradjevinski otpad.
Do 2009. odlozeno 86 miliona tona otpada!
Zatvaranje mesta odlaganja 2021. godine.
168 opstina i 6 prefektura.
4 lokacije: Amagasaki, lzumiotsu, Kobe, Osaka
|zazovi: eutrofikacija i naruSavanje prirodnih stanista
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