Chemical Substance Monitoring to support
the Stockholm and the Minamata Conventlons,.-.
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Modern society is supported by a variety of chemicals

Pharmaceuticals/
Agrochemicals

Pharmaceuticals
(humans, pets, livestocks)
Insecticides/Herbicides
Antimicrobials etc.
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<Additives>
* Flame retardants
* Plasticizers
* Surfactants
UV absorbers

Antimicrobials

Triclosan

PCN

DDT j Chlordane

Plastic wares

<Polymers>

PE, PP, PC, PVC

Pl, PET, Teflon, etc.
<Monomers>

BPA 1 VC monomer
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Chemical management system is a key to make
a safer, more advanced and sustainable society

<Japanese system>
1) Chemical Substance Control Law (CSCL: Kashin-ho in Japanese)
* check risks of newly produced/imported chemicals before use

* design Role of Environmental Monitoring
) L - Class * 15 jdentify chemicals of concern
dW CONn . .

* To assess risks of selected chemicals

* volunt
" : :
organii . 10 evaluate effectiveness of actions

(PRTR)

ness

Environmental Monitoring (Kurohon in Japanese)
1) Initial environmental survey priority pollutants under PRTR

2) Detailed environmental survey risk assessment under CSCL
3) Environmental monitoring POPs monitoring
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Selected chemicals / elements of concern

Organosilicons
Dioxane, TrCE, TeCE, QOils, etc.
Inorganics (metals (Hg, Pb, As, Cd, etc.)
perchlorate, acids/bases, etc.

\_ Nano-materials, microplastics

(Industrial / commercial Unintentional — Agrochemicals / phafmaceuz‘/ca/s\

|' PCBs CBz PCDD/Fs

, PCNs HCBD

1 PFOS/PFASs (PCBs)

: PBDEs, HBCD (CBz)

« _Dechloraneplus _ _ ___ (PCNs) __ _POPs
OPs PBDD/Fs
Phthalate esters (mixed DD/Fs)
BPA PAHs
Alkyl phenols Nitro-PAH:s
AP ethoxylates Chloro-PAHs
Sun-screens Amino-PAHs
Musks, LAS
Sweeteners (COD/BOD)

(DDTs, Chlors

Drins, Mirex, PCP
Toxaphene, HCHs
Endosulfans etc) 7

Carbamates
Neonicotinoids
Pyrethroids
DEETs

Triclosan

Pharmaceuticals
*for humans
*for livestocks/pets

Pills
Organotins (TBT etc)
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POPs: Persistent Organic Pollutants
(PTS: Persistent Toxic Substances)
(PBT: Persistent Bioaccumulative Toxicants)

(1) Chemically / biologically stable

(2) Accumulated through food web

(3) Toxicity against humans / ecosystems
(4) Long range transport potential

Fishes, squids etc.

s
e N Zoo-
PCB @—@ Mercury planktons

Y Phyto-
Dioxins @[ :@ (Methyl mercury) || @ 4 € playnktons

_J Trophic levels

CH,-Hg* l] water
FFRFRFFR F 3
PFOS FWS“@H - T
8 FFYFFFFFFJ ) Minamata Concentrations (log scale)

Stockholm Convention Convention
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Stockholm Convention
2001 Ratified

2004 Entry into force
2005 1tCOP

POPs (Persistent Organic
Pollutants):
12 (2001) => 30 (2020)

Article 16
Effectiveness Evaluation

Effectiveness of the Conventions are to be evaluated

Minamata Convention
2013 Ratified

2017 Entry into force
2018 1stCOP

Mercury and mercury-
containing chemicals

Article 22
Effectiveness Evaluation

based on environmental monitoring data
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Long history of POPs monitoring by MOE, Japan
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Dioxin monitoring by MOE, Japan
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Temporal trends of dioxin emissions and air / water levels in Japan
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NIES monitoring activity: Perfluorochemicals pollution

<POPs/POPs candidate under the Stockholm Convention>
PFOS: perfluorooctane sulfonate

PFOA: perfluorooctanoate

PFHXS: Perfluorohexane sulfonate

PFOS PFOA
PFOS (perflurooctane sulfonate) __~R*72%2%2 A R R, coo
3C° B B Fp 0U3 BC m h K
PFOA (perfluorooctanoate)
PFNA (perfluorononanoate) PFNA PFDA
PFDA (perfluorodecanoate) 2 F2 Ko R B Fa Ba B coo
BC F, F, F, COO BC FH PR P
PFuDA (perfluoroundecanoate)
PFdDA (perfluorododecanoate) PFuDA PFdDA
2 X2 X2 X2 X2 2 X2 X2 X2 X2 ,C
BC B R R R 0 F3CMCOO

@ FRRAS

|6 DIBRMEEA
TOKYD UNIVERSITY OF SCIENCE @EﬁtﬁmnFﬁ

Mational Institute for Environmental Studies




Mussel Watch along the Coastline of Japan (NIES)
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Temporal change of PFASs levels in bivalves (NIES)

2.50 o .
g . Il PFOS listed in Annex B
: b : 30
2.00 | i 20
E ' i ! . @ PFdDA
: I ’ B PFUDA
E i i 10 B PFDA
150 i | > @ PFNA
| : \ 0 - mPFOA
i ! | ' I8¢ 1 3
| : : SANE PFOS
| . P — “ 15t Round (2003- 2006) s
| Stewardship
| 25
100 Program
! : 20
| : i , @ PFADA
E : i 15 @ PFUDA
' 1st Round | 2nd Rouhd i 0 ::zi
050 — ! I 5 |
I ! ' @ PFOA
E ! \ | 0 Hmrmr—rm - B PFOS
! ! | ¢ T 3 K WK O BB I O O il #0043l o 3 B Bl <O 0l B ER HE
= = | S oEEcThguEsmERLERELELEL
| | RS namECel R R RS ewi
000 ‘ i i
2000 2005 S N0 . <2015 * 27 Round (2009-2014)
Temporal change of PFOS levels in bivalves Changes of other PFAAs
[EIIEREMEEA

@ RHERASY

TOKYD UNIVERSITY OF SCIENCE

AES B BBz

Mational Institute for Environmental Studies



Temporal trends revealed by the analysis of archived samples
in Environmental Specimen Bank (NIES: Time Capsule)

Facility and Instruments

HCHs production and usage
HCHs: Hexachlorocyclohexanes

o Cl cl
CI:C{CI CI\O:CI o] ‘. _Cl
cI” " Yel o Y el o YT el
Cl Cl Cl
v-HCH a-HCH B-HCH
(lindane)

 China 4.46x10°tons (~1983)
Y.F. Li et al., Arch. Environ. Contam. Tox., 35, 688 (1998)
e Japan 0.32x10°tons (~1971), or 0.4x10° tons
Ministry of the Environment Japan, or Y.F. Li et al.
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~1995 I Retrospective Analysis of Archived

N , Bivalve Samples
A
P/gwet |5 3 2 e HCHs levels in bivalves
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y HCH 7
®B HCH _:° e
®a HCH ¥ 0 200 400 km
Z. Karube et al., Environ. Sci. Pollut. Res. 22, 1587 (2015)
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HCHs in Squid Liver in North Pacific around 1995
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<= \\Narm current
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Global POPs movement
Cold Trapping (mountain trapping)

POPs
(o.-HCH > [3,y-HCHs
> other POPs)

Evaporate
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Background air monitoring of POPs at Okinawa, Japan (MOE)
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Background air monitoring station at Cape Hedo, Okinawa Island, Japan
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Hedo POPs Monitoring Project in East Asian Countries Air p,p-DDT (pg/m3) Hedo POPs Monitoring Project in East Asian Countries Air 0,p-DDT (pg/m3)

_ vax v

i p ’ D DT $ ton cl
cl in 0 - L
Trend ’ Trena al
1ol — contdance 2 conndonce
0
: " 1 " B3 kY T 1 3 ks T B " o ) B3 T T 13 T o k3 B
Year Year
Ste Monioringnetork Mot Parameler Noritoring network Vatrx Parameter

Hedo POPs Monitoring Project in East Asian Countries Air p,p-DDE (pg/m3) Hedo POPs Monitoring Project in East Asian Countries Air 0,p-DDE (pg/m3)

R Mo Ve
0]
) Lo ) "
p,p-DDE - o,p’-DDE -
o] — confidence — condence
: ’ o ) v
20
—— 1
1 1 :
1 1
. 09 10 n 12 13 14 15 16 17 18 19 ’ 09 10 " 12 13 14 15 16 17 18 19
Year Year
St Monioringnotwork Jrespr— [ ot Parameter
Hedo POPs Monitoring Project in East Asian Countries Air p,p-DDD (pg/m3) Hedo POPs Monitoring Project in East Asian Countries Air 0,p-DDD (pg/m3)
- Vx
Wean
’-DDD { ’-DDD i
- o 0 - o
P,P P
— confidence [ Bl
T intorval o
o 400
o o b 3 B3 T 13 T 3 B3 ® ) T " - B3 t B3 % @ % .
Year Year

[ElTTER ST A
AES E B EmZERR

Mational Institute for Environmental Studies




Atmospheric Hg cycling

_______________________________________________________________________________

Hg (0) i [ He(p)
— ’ i PBM
(GEM) OH — (GOM) o Juble .
41TOO 1300 NO 80&7 ............................ Hg (Il) (g)/(aq) 550
Human sources 190
2150 180
>>00 5800
Land *>0\ \g400 6500 - — ¥
Wet deposition
Ocean Recycle l ¥
Dry deposition

Biomass incineration
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Model 1135
PARTICULATE
MODULE

Pump

&l | .. controller
I

Mercury monitoring system
Tekran 1130+2537
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! atmosphere ﬁn\n\py

Article
Long-Term Observation of Atmospheric Speciated
Mercury during 2007-2018 at Cape Hedo,

Okinawa, Japan Atmosphere 2019, 10, 362; doi:10.3390/atmos10070362

Kohji Marumoto 1 Noriyuki Suzuki 2 Yasuyuki Shibata 3 Akinori Takeuchi 3,
Akinori Takami 4, Norio Fukuzaki %, Kazuaki Kawamoto ¢, Akira Mizohata 7, Shungo Kato 8,
Takashi Yamamoto ?, Jingyang Chen ?, Tatsuya Hattori '°, Hiromitsu Nagasaka '° and

Mitsugu Saito 1

Hg monitoring at background station Hedo, Okinawa

GEM correlated well with CO => Hg from Coal combustion !
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Global Circulation of Mercury

Atmosphere:
4400 (450%) Net evasion (gaseous
elemental mercury)
600 1000 Deposition Deposition 3400
S (2900-4000)
(250%)

Emitted as GEM

burning

|

{

Soil and

Geogenic vegetation

| i . > +
Organic soils: 150 000 (15%) FISh | CH3 Hg S

Mineral soils: 800 000
Intermediate waters:

120 000 (25%)

Best estimates of mercury stored and cycling through the global environment

|eAOWal 8[o1led

Anthropogenic mercury emissions and releases (tonnes per year)

Net vertical tra

S Deep waters:
Natural mercury emissions and releases (tonnes per year) 190 000 (12%)

Re-emission/re-mobilization (natural and legacy mercury, tonnes per year)

L 1[1] Amount of mercury stored, tonnes
(%) Percentage increase in mass due to human activities

Geogenic

“Global mercury assessment 2018”
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<Summary>

 POPs and mercury are priority pollutants due to their
persistent, bioaccumulative, toxic properties as well as
their transboundary transport potential.

* Environmental monitoring supports the Stockholm (POPs)
and the Minamata (mercury) Conventions by providing
data for identifying sources and hotspots, and for
evaluating effectiveness of the Conventions.

* Development of reliable models based on detailed
monitoring will be useful to make better policy towards
establishing sound chemical management.
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