THE KOREAN REACH

Overview & Requlatory Implementation

Ministry of Environment, KOREA
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The Korean REACH

Humidifier Sterilizer Accident in Korea (2006 ~ 2011)

H H
*\%/\/N TN \/\%/X(HSPO“) HQN\/\O/\/O\/\NH2
n NH

HCI
NH HZNXNHZ
Polyhexamethyleneguanidine phosphate (n/x=1~2)
(PHMG phosphate) OIigq(2—(2»ethoxy)ethoxyethyl guanidinium
CAS RN 89697-78-9 RS RN G74812:01-5

v" 1994, 1%t Humidifier Sterilizer introduced to market

¥" 2006 ~ 2010, Many cases of lung injury reported, but its cause was not identified
v" Apr. 2011, Epidemiological Investigation initiated

v Aug. 2011, Investigation concluded: humidifier sterilizer was the cause

v Sep. 2011, Animal tests initiated

¥ Nov. 2011, Relevant products kicked out of market >
v Apr. 2014, Study on 361 cases completed: 75 deaths, 93 damages ’ |
v Apr. 2015, Study on additional 169 cases: 17 deaths, 32 damages |
v & Total of 217 victims (92 deaths, and 125 damage@fi
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*\%A/NTN\/\%/X(H:POQ TQN\/\O/\/O\AN'j
n NH

NH HCI

H,N" “NH
Polyhexamethyleneguanidine phosphate (n/x=1~2) ’ ’

(PHMG phosphate) OIigq(2-(2»ethoxy)ethoxyethyl guanidinium
CAS RN 89697-78-9 RS RN G74812:01-5

v 19944 NN EMRE AR NCRE TR R R
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v 20115897 B EBREFA

v 20114R118  BEERROREEE . ¢ ,‘
v 201444 H 361FFIOTESE 1 FBETSA REHEISA ‘

v 20154E48 F-iC169BFIDOFRE  FEH1TA, REWHERA

v & H2TADHEE (FEHR2A. M 125 @




The Korean REACH

Enacted the Act on Registration and Evaluation of Chemical Substances

Jan 2015

Enforcement of K-REACH
Humidifier Chemical Accident Enforcement Ordinance
Sterili in Gumi Enactment of K-REACH &D
Accident
* 12 implementing guidelines were prepared (Dec. 2014)
Major Arguments when Drafting the Legislation
Arguments Settled . ‘
(D Registration ion for R&D Exenmwdsm;:l:nasx;lmmsysmbmw/adﬁﬁmﬂsafuymem(mbnﬁssimof ' _—
®R°§':i“‘ﬁ“‘°f“°“'l’h”°"'”"‘b”mi” Even amall amount of substance should be registered, bt w/ sinplified dossier to be
il okt submitted & shortened registration period
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The Korean REACH

- Lack of chemical info.
- No system for sharing
information on chemica » *Re-occurrences of chemical accident
- Household chemicals in

consumer products (e.g.

humidifier disinfectant)

Leak of hydrofluoric acid in Gumi,

Promulgation of K-REACH enactment  Promulgation of revised Cié
on May 22, 2013 on Jun. 4, 2013
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The Korean REACH

<Toxic Chemicals Control Act >
Manufacturer - Importer

(approx. 100 companies)
!

gressesseenses s | > “«._Toxic Substance _»

Non-phase-in substance

—_— W W
more than o.1 ton

| ’H‘ ’w [ Substances listed by international organization Restricted - Prohibite$
Data for Registration Application and conventions z

< o0.1ton Additional Data
v - Substance properties & hazards data

| (at least 7, maximum 16)

Confirmation of
Manufacturer - Importer W

(approx. 2,000 companies)

<K-REACH>

Manufacturer - Importer
(approx. 3,000 companies)

- - s ‘Hazardous Substanca
Designation of Substances I i -

Manufacturer - Importer - Seller

Phase-in Substance _ H subject to Registration ; N .
w)re than 1 ton) : & ' Substance subject t d
- : - [ orizati B
registration Hazard Risk 4

W > “Review” "“Assessmerit _
I w w | Restricted - -
Prohibited Substans /
Data on'Current Data for Registration 3 x ‘

Stat Annlication Additional Data Additional Data
atus PP

Non-phase-in Substance

(all)

- Substance properties & Hazards data
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The Korean REACH
| Chemical Substance d  <K-REACH>

Manufacturer - Manufacturer
Importer - Seller - Importer
Designation of :
Existing
Substance

Phase-in

Substance = Subject to
(over 1 ton :
B Regl} Haza?
W

Non-phase-ifi

Substance > ‘ﬁ;
Datia on Datha for
Current Registration ~ Additional
Status Application Data

Mixture Produ
" (over 1ton of
hazardous
substance

= Notification

!

Current data
on contained hazardous substance

Product of Ri:

Concerns
(Household
Chemical
Products)

Sseé.

1L

Manufacturer - <CCA>
Importer - Seller
& Person who keeping,
storing and

Toxic transferring
ta .

Installer - Operator of
Handling Facilities

Substa Authorization on .
subjectg) ——>  manufzcture mportUse : - e
Au Btion [Principle)

i Obligation of Business Oplerator
« standards for installation, placement, :

Prohibition of
Handling [Principle)

Prepare Off-site

o : management
Additional Consequence i “Regular inspection by handling
Data Analysis ! facility

i *Safety diagnosis, self-diagnosis
Prepare Risk  notification of subcontract

Control Plan : *hazardous substance manager i
i *safety training and education program :

Substance requiring
preparation for accidents
(Over certain quantities)

Chemical

Accident

mizing damages
report /Restoration

Immediate ‘ Mzi

11
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The Korean REACH

Chapters

Chapter 1 : General provisigarticle 1~ 7)

Chapter 2 : Registration of Chemic@édsticle 8 ~ 17)

Chapter 3 : Hazard review & Risk assessngefitle 18 ~ 24)

Chapter 4 : Designation, etc. of chemicals subject ttmoai@ation(Article 25~28)
Chapter 5 : Communicaion on chemicals informatiticle 29 ~ 31)

Chapter 6 : Management of risk-concerned proguttle 32 ~ 37)

Chapter 7 : Supplementary provisigasicle 38 ~ 48) 3 ‘

NS N N N N R NN

B
Chapter 8 : Penaltiggrticle 49 ~ 54) ‘

M(Article 1 ~ Article 7)
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The Korean REACH

Exempted from the Act:

v Radioactive substances

v Medicinal products and quasi-drugs

v Narcotics

v Cosmetics

v Agrochemicals and active ingredient

v Fertilizer

v Food and food additives, packaging

v Feed

v Explosives such as gunpowder

v Military supplies .
v Health functional food ‘

Medical appliance
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The Korean REACH

Definitions (1)

Phase-in Chemicals
- Chemicals domestically distributed for commercial purpose podieb. 2, 1991
and publicly announced as such by MoE (37,021 substances)
- Chemical substances that went through hazard review afteu&gh2, 1991 under the previous TCCA
and publicly announced as such by MoE (6,163 substances)
- Most of chemical substances that went through hazard revienv Jan. 1, 2012 and Dec. 31, 2014,

but not yet announced as such by MoE (1,277 substanees) be confirmed and announced after consultation with companie

Non-phase-in Chemicals
- All chemical substances excluding phase-in chemicals . ‘

: p
Phase-in Chemicals subject to Registration ‘

- Chemicals designated out of phase-in chemicals by MoE, basegpmsure potential such as distribution vol
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The Korean REACH

Definitions (2)

Hazard
- properties of chemical substances, including toxicity, whichharenful to human health or the environment

— (1) Hazard Review: performed with registration dossier submitted by companies
(2) Hazard Evaluation: performed by the government (for those not subject to registration)

Risk
- Potential damage to human health or the environment when exposadabus chemical substances
— Risk Assessment If manufacture/import volume 100ton/year (10ton/year by 2020) .

or risk assessment seems to be needed as results of hazard reviewﬁ .
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The Korean REACH

Definitions (3)

Intermediates

- Chemical substances that are produced in the process of makmgaber chemical substances and entirely
consumed within that process.

— (1) Non-isolated Intermediates Not intentionally removed or isolated from production fagili
= exempted from registration

(2) Isolated Intermediates Other than non-isolated intermediates
= exempted from registration if leak or exposure is technically bldcke

Polymers LA
- Molecules characterized by the sequence of one or more ¢fypeonomer units ’, E
— Polymers w/ low hazard are exempted from registration
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The Korean REACH

Overview of Registration Procedure

Phase-in Chemicals ]

(=2 1tonlyear)
v
r . .
Designation as : :
phase-in chemicals Designation as
subject to Registration Toxic Chemicals Designation as
A
\ 4

Chemicals subject to
- R ittt il bty Authorization
Reporting N o Hazard Risk
+» Registration

A H Review Assessment Designation as
L ________________________________ 2 eyl Restricted/Prohibited
Chemicals . ‘
; |
Non-phase-in If 2 100 ton/year — _—
Chemicals (all) or depending on hazard Coq5|der|ng ‘
review results international treaties
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The Korean REACH

Reporting (Article 8)
@ Purpose :

Basic data

@ What to Report : Non-phase-in substa: & at least 1 ton per year of phase-in substance

@ How to report : Manufacture, import and sale from Jan 1 to Dec 31, by Jun 30 every year Exempted from reporting
(D Chemicals in imported machineries
@ Who Reports? . o : .
Those who manufactures, imports or sells a chemical substance @ Chemicals in imported machinery devices for teﬁ-
(Registration should be applied by those who manufactures or imports a substance) run i

(3 Chemicals contained in solid state in a product thatis
not released during use

@ Manufactured/imported substances for the purposgiof
research and studies

(® Others chemicals listed in Presidential Decree, et

= Only those selling chemical substance to a person who uses it as raw material in workplace
(except those selling a product to person who consumes it in workplace & those sell a
itectly to consumers)
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The Korean REACH

Registration (Article 10)
@ Purpose: To get the health and safety data of chemicals

@ What to Report : “ALL” non-phase-in substark & at least 1 ton per year of phase-in substance subject to registration

@ When? : Prior to manufacture or import. % Separation of registration and examination procedures (same as EU)
@ Registration: procedure for checking whether dossier is prepared well
@ Review: procedure for reviewing data in dossier

—Toxic Chemicals Control Act & K-REACH

g g g

: : : £ :

8 SHINE } 1o )

= = .

8 ¥ 27 |5 4| 9

Examination Period : within 30 days

Examination Period: 60 days For small volume: 3~7days
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The Korean REACH
Phase-in Substances subject to Registration (Article 9)

@ Updated every 3 years v considering the distribution volume in Korea & data on hazards or risks
@ 3 years of grace period

@ Pre-notice and public consultation

1st (2015) 274(2018) 3rd (2021)

Grace Period for 1st >~ Grace Period for 2nd \\ >>

% Pre-notice about 1% list was announced in Dec. 2014 '
Its listing was finalized in June 2015
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The Korean REACH

Registration Dossier (Article 10 & 14)

Info. To be Registered Substances to be Registered Details
Identity of Manufacturer/ 2 ,
1 - location, 1 entative
Importer name, on, repres
2 | Identity of Substance - name, identity data (e.g. molecular formula, structural formula)
3 | Use O Non-phase-in substance - classification system of uses, confirmed use, impermissible use
4 | Classification & Labeling O Phase-in substance subject to | _ globa] classification and labeling standards (i.e. GHS)
registration (more than 1 ton per
5 | Physicochemical Properties year) - differentiated according to tonnage band (maximum 46 items)
6 | Hazard - submission of as full test data or summery data
7 | Guidance on Safe Use - PPE, emergency responses when explosion, fire or release is OM etc. d
—- —
1) hazard evaluation
. (O More than 100 tons per year . .
8 | Risks il et strictes) 2) exposure evaluation (exposure scenario / exposure forecast)

3) safety confirmation

Exposure info., Estimated
quantities
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The Korean REACH
Test Data Requirement

@ upto 1 ton ~ less than 10 tons : max. 15 items (A)

@ up to 10 tons ~ less than 100 tons : max. 26 items (A+B)

@ upto 100 tones ~ less than 1,000 tons  : max. 37 items (A+B+C)
@ up to 1,000 tons : max. 47items (A+B+C+D)

e T S o Y W

1) State of substance

2) Solubility in water

3) Melting/freezing point
4) Boiling point

1) Combustible 1)Viscosity

Physicochemica 2) Explosive

WIS 5) Vapor pressure 2) Dissociation constant

673; ggai?tcgll-water partition coefficient 3) Corrosive

8) Grain-size analysis

1) Acute oral toxicity 1) Acute dermal toxicity or acute inhalation toxicity

but, acute inhalation toxicity when mair2) Eye irritation/corrosion 1)

exposure path is deemed to inhalation gived) In vitro Mammalian Chromosomal Aberratiorl) Additional genotoxicity 2)
Hazards to the substance’s physicochemical propertidest (genotoxicity to reproductive cells, ~ 3)

Human and use 4) genetic toxicity test w/ test animals 9 t y P ’
2) Reverse mutation 5) Repeated Dose Toxicity (28days) ) 4

3) Skin irritation/corrosion
4) Skin hypersensitivity

6) Reproductive
& Developmental Toxicity screening

1) Inherent Biodegradability
2)Confirmation of degradation product
3) Chronic fish toxicity
4) Chronic toxicity to daphnia magna
5) Acute toxicity to land plant
6)Acute toxicity to invertebrates
7)Respiratory inhibition caused by

1)Fish acute toxicity
2) Easily-biodegradable
3) Acute Toxicity to daphnia magna

Hazards to
Environment

1) Growth inhibition of Freshwater algae
2) Hydrolysis according to pH values

activated sludge
8) Adsorption & desorption

1)Additional information on environmental

2) Chronic toxicity to land plant
3)Chronic toxicity to invertebrates living o

Repeated-dose toxicity (90days)
Teratogenecity
Second-generation reproductive
toxicity

Carcinogenicity

/
e

fate & dynamics

land

4) Additional information on adsorption
& desorption

5) Chronic toxicity to benthos

6) Bioaccumulation
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The Korean REACH

Exceptions
Exceptions for Biocide Exceptions for Polymer
1) Appearance
1< T<10ton Tests for X0 T <100 ton substance 2) Water solubility
1< T <10ton 3) Melting point/Freezing point
4) Boiling point
10< T <100 ton Tests for 180T <1000 ton substance

5) Vapor pressure

1) Acute oral toxicity
100 ton< T Tests for> 1000 ton substance 2) Ames

SRSl 3) Acute fish toxicity

0.1< T<lton 4) Ready biodegradation
(Required from Jan. 1, Tests for £ T <10 ton substance 100< T <1000 ton Test: for 1< T <10 ton substance
121 100G T ton Test:for 10< T <100 ton substance
¢ Polymer data should be submitted additionally
1) Mn & molecular weight distribution d

2) Monomers information (chemical name, CAS No., %)
3) Residue of monomers (%)

4) Percentage of Mn < 1,000

5) Acid/base stability
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The Korean REACH
Test Data Requirements

Exemption of test data requirements (waiving)

No ion = waive test data when registering a substance in small volume
regardingtestda;tal requirements = expand the scope of non-test-data
- QSAR, read:across fstiuctural similacity)

= waive test data when it is impossible

to conduct a test due to technical issues.
= waive test data when there’s no exposure

to human and the environment
= allow replacing test data w/ test plan

- If test infrastructure is not built, test must take long time




ERESNSRERT —%

FHERREACH MEEMBE DO EHE RV

1=1

Hili (2B 2ik1ER

FTRTORRT —F PSR

K-REACH

BIS LI BRI T —5 (FaBR)

= D E(LZHEORGRIIRBRT —F 5k
= RRT —FRBROMEAIER
- QSAR (EEWIEEIEEFEES). read-across 72 LA H)
= ERREIC LRBRO Zi AR B2 B ST RRT — 24k
= ARUBRE~DORBEOBENFRVEAIETRRT — 40k
= —HORBR TIIABRFEE IR R LS R
- RBAA7IREDRVEAITRBRICEHM S LE




The Korean REACH
Simplified Registration for Small Quantities

“ALL” Non-phase-in chemicals should be registeredeven in very small quantities

€ Simplified registration for less than 1ton/yr (0.1 ton in2020)

- Simplified test data requirements : identity of business operator, intended use, chemical identity, exposure data

- Expedited process: notification is given within 3 days after application (7 days if additional review is needed)

€ Additional data may be asked,when conducting a hazard review oisk assessment ‘ 2
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The Korean REACH
Exemption from the Registration

Exemption

Those that must be confirmed whether it is exempted arot.

1. Substance manufactured or imported for exporting to other countries as a whole (less than 10 tons per year)
2. Substance used for testing, analysis or chemical research (ONLY at the first time)
3. Substance used for R&D (by R&D project) 4. Polymer of low concern (ONLY at the first time)

4, Surface treatment substance (ONLY at the first time) p ‘
5. Non-isolated intermediate & isolated intermediate that is blocked from any leak w/ technical measures (ONLY at the first time) _—

r

Most of the exempted substances are:

hemicals for scientific testing

icals for R&D
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The Korean REACH
Designation of Chemicals (Article 20, 25, 27)

v Hazard Review Review test data and characterization data submitted by businesses
v Hazard EvaluationGovernment’s evaluation on substance subject to evaluation by international organizations, substance exported as a whole
v Risk Assessmentprepare risk assessment report after designating substance to be evaluated based on the results of hazard review

@ Designation

Criteria for Designation Note

Toxic O As the result of hazardous review, . e s .
Substances |- substance w/ toxic properties to human or the environment | - Public announcement w/ name, classification & labeling, hazards

Authorization/ - Chemical name, classification & labeling, use to be authorized,
Restricted/ O As the result of hazardous review & risk assessment, grace period, etc.

Prohibited - substance of risk concern - Pre-notice + Consultation .
Substances - Written risk assessment and socio-economic analysis

£

@ Mananement pursuant to the Chemicals Cantral Act (enforced m11a2015)
- Useddfior business permission, facility safety standards, etc.
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The Korean REACH
Toxic Substances

@ Toxic substances under TCCA = Deemed as toxic substances under AREC
* Number of toxic substances under TCCA(as of DEC 2014) : 723 chemicals i.e., benzene, toluene, etc.

@ Revised as being compatible with UN GHS
* GHS : Globally Harmonized System of Classification and Labeling of Chemicals

- Repeated exposure, carcinogenic, mutagenic, and reproductive toxicity (human health)

- Acute and chronic toxicity to aquatic ecosystem (the environment) — introduced or revised
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The Korean REACH
Authorization-required/Prohibited/Restricted Substances

@ Prohibited & Restricted Substances : Not allowed to manufacture, import or use them

for all or certain purposes
* Number of prohibited and restricted substances(as of Apr 2014)

Prohibited Substances Restricted Substances

60 substances including DDT, PCBs, Asbestos 12 substances
including malachite green, and nonylphenol

@ Substances subject to Authorization : . d
- When the cost of prohibition exceeds its benefit & When the industry is not ready for prohibition. ’ >
- When potential higher risk needs to be specifically managed, while encouraging the industry

to develop alternative substances or techniques.

* No authorization substances announced as of May 2015
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The Korean REACH
Information Sharing (Article 29, 30)

O Transfer & Sharing safety info. throughout the supply chain
1. Substance information from its registration dossier is transferred to downstream users,
and then is utilized for their safety management in a workplace
2. Government supports the compliance w/ report and registration obligation of manufacturer and importer

3. Sharing safety data between downstream user and seller & manufacturer and importer

@ Protection of Confidential Business Information :
- Pursuant td Unfair Competition Prevention and Trade Secret Proteétan (3 o
- Component, content, etc. ‘ -
- Registrant must apply for data protection when it is demnfiial business information.
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The Korean REACH

Overview of Chemical Products Management

Products containing a ) S~ g
hazardous substance > Reporting
( 0.1% or over 1 ton per year )
——— For those not announced
of Potential Risk Concern |
i‘., . Approval o
— Production/
Risk ~ . Safety Standards i
o ' Products of Risk Concern I—’l Eabeltn Standecie BEI?(())I?E

placing on

l Non-compliance rariet

| Sales Prohibition or .
Withdrawal from market '
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The Korean REACH

Reporting of Products containing Hazardous Chemical Substances (Article 32)

@ (By total amount) > 1 ton/year/substance for manufacturer/importer
@ (By content) > 0.1% by weight

@ (Target user) Only for consumer products. Products for industrial uses are excluded.

@ (Hazardous Chemical Substances) Toxic substances, Authorization-required/Restricted/Prohibited substances under AREC
@ (Exemption) No leak or exposure for intended or general use

@ (How to report) When > 1 ton/year ==~ Prior to manufacture/import € “

When not sure about annual tonnage = Reporting prior to manufacture/import ’r -4
Reporting by April next year

-
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The Korean REACH

Designation of Products of Risk Concern & Application of Safety/Labeling Standards (Article 34) (1)

@ Products of Potential Risk Concera (Risk Assessment)-» Products of Risk Concern, Safety/Labeling Standards

Products for daily uses ~ Biocdes

Already regulated under QC Act (8 categories) Newly regulated (7 categories)

Detergents, fragrances, adhesives, polishes, N > . insecticides,
deodorants, synthetic detergents, bleaching agents, R“ISt mh}kgtonlant.n fmggmg.agents,  disinfectants,
fabric softeners | Colorant de coiBitk HEE - preservatives
Q@ Risk Assessment
- Government carries out risk assessments, without the risk data submitted by manufacturer/importer
- If necessary, the government may order submission of data
Calculation of allowable Evaluation of exposure Calculation

amount of exposure level of Risk
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The Korean REACH

Designation of Products of Risk Concern & Application of Safety and Labeling Standards (2)
@ Risk Assessment— Safety/Labeling Standards for each product category

- (Safety Standard$ Prohibited substances, Content-restricted substa@tdigatory Labeling substances

2% Substances of higher risk, such as humidifier sterizdastances (PHMG, PGH), or carcinogens are prohibiibdtances.

- (Labeling Standardg Content and toxicity information are labelled ba surface of packaging, for hazardous chemical substances

under AREC and internationally-accepted CMRs, etc.

@ Sales/import prohibition of products, when they fail to meethe standards . ‘

. . . : >
- Human health and environmental risk Withdrawal, ban on sales, disposal of products ’ :

- Emergency measures to prevent damages from spreading furthe
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The Korean REACH

Timeline
Reporting Reporting manufacture, etc. of chemicals :
l— Non-phase-in = all , Phase-in > 1ton/ year
Pre-notice on  Grace Period for Registration [3Y]  Grace Period for Registration [3Y]  Grace Period for Registration [3Y]
Substance subject p : . .
to Registration | . Phase-in Substance subject to Registration > 1ton/year
o [Small Amount] Non-phase-in Substance < 1ton/year < 100kg/ year
[General Registration] Non-phase-in substance
| |
Risk [Manufacture/import]> > > > 5
Assessment LTy 70tons/Y  50tons/Y 20 tons/Y 10 tons/ Y
Reparting Reporting Hazardous Chemicals in Products > 1ton/Y . ,‘

1/1/15 1/1/16 1/1117 1/1/18 1/1/19 1/1/20 ‘
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