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Dominion Colour Corporation

*  Small - Medium sized manufacturer of colour pigments

* Global headquarters in Toronto, Canada

+  European headquarters in Manchester (UK), Maastricht (NL)
«  Approximately 350 employees worldwide

* Leading manufacturer of PY.34 and PR.104

* Leading manufacturer of Bismuth Vanadate, PY.184
* Leading manufacturer of Organic Pigments

«  Six manufacturing sites worldwide: Canada, China, India, Netherlands, US, Venezuela
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PY.34 and PR.104 Description

* Pigment Yellow 34

— Also known as: 1 Consumer
e Chrome Yellow ®

 Lead Chromate

Pigment Yellow 34 | Some
Pigment Red 104 Coatings

+ Pigment Red 104
— Also known as: Most
* Molybdate Orange

* Moly Orange
»  Both collectively referred to as Lead Chromate Pigments

»| Professional

Industrial

Current Uses of PY. 34 & PR.104

* Non consumer applications

«  Existing regulations limit use in coatings, plastics and roadmarking for industrial or in
professional settings
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REACH Timeline for PY.34 and PR.104

SVHC listing 13 January 2010 Carcinogenic and toxic for reproduction

Annex XIV listing 15 February 2012 Sunset date-uncertainty begins
LC restrictions are already laid out in existing
regulations so is it justified to place it on the
Annex XIV

Authorization dossier submission by 19 November 2013 (deadline 21 | CSR, AoA, SEA

DCC November 2013)

Public consultation 12 February — 09 April 2014 >90% of DU provided positive comments

Trialogue with ECHA, RAC, SEAC 06 May 2014

Draft opinion anticipated Q4 2014 or Q1 2015

Expected decision from MS Q4 2015 - Q1 2016 ~12 months after draft opinion

commission

Sunset Date 21 May 2015 Users of DCC products can continue to
use until decision date and transition
period
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DCC REACH Team

DCC * President, VP Sales Communicate REACH
&Technical, VP Commercial | situation and commitment
Operations Authorisation process
* Regulatory Coordinators
* Only Representative Provide customer support
« DCC Sales Team during REACH process

e DCC Technical Services
Compilation of analysis of
alternatives

EU Consultants * Royal HaskoningDHV Compilation of CSR,
« EPPA AOA, SEA
Customers/Downstream Users « Many Provided market information and

current use data
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Communication with DCC Customers

>100
Issued REACH updates on a regular basis
(~12 letters to date)

General Communication Letter

Questionnaires identify commitment for continued use

* Identify uses
On site visits and Teleconference for all “applied » Type of application
uses”  Alternatives & R&D

* Process description

» Operations conditions & risk management
measures

« Environmental monitoring: emissions to land, air,
water, waste
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DCC Survey Results: Commitment to Use PY.34 & PR.104

Top Countries using PY.34 & PR.104 were surveyed:
Austria, Belgium, Croatia, France, Germany, Greece, Italy, Netherlands, Slovenia and UK

Response: 81% committed to continue PY. 34 and PR.104 use

Breakdown of Identified Uses:

m Plastics
= Coatings

Roadmarking
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Uses Covered under DCC’s Authorisation Application

Paint/Coatings Sector Plastic Sector

USE 1: Distribution and formulation of PY.34 and
PR.104 powder into paste/dispersions and solvent-
based coloured paints with specific functions for
industrial or professional use on non-consumer
articles (non-functional stage).

USE 2: Industrial application of a coating containing
PY.34 and PR.104 on metal surfaces of non-
consumer articles.

USE 3: Professional application of a coating
containing PY.34 and PR.104 on non-consumer
articles.

USE 4: Distribution and formulation (compounding)
of PY.34 and PR.104 powder in an industrial
environment into a solid or liquid premix with other
additives (masterbatch) to be used in the
conversion process for the colouration of plastic or
plasticised articles for non-consumer use (non-
functional stage).

USE 5: Industrial use of solid or liquid coloured
premix containing PY.34 and PR.104 with other
plastic compounds during the conversion into plastic
or plasticised articles for non-consumer use.

USE 6: Professional use of solid or liquid coloured
premix containing PY.34 and PR.104 for the
colouration of hotmelt road marking
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Examples of Uses Applied for:
Dispersion/Formulation: Industrial Uses: Professional Uses:
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Summary of Public Consultations for DCC PY.34 and PR.104

384 responses

m Positive (70%)
m Negative (30%)

Majority of negative comments from pigment suppliers with vested interest in replacing PY.34 and
PR.104
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Why DCC decided to proceed with Authorisation for PY.34 & PR.104

1. valuable pigments globally
2. no direct alternative
3. socioeconomic benefit outweighs risk

The uses in the Coatings, Plastics & Road marking industries covered in DCC’s application for
Authorisation for PY.34 and PR.104 are only for industrial and professional uses and do not
include applications that would result in consumer exposure (for example the application does
not apply for use in decorative paints or children’s toys).

The uses applied for in the Authorisation request cover high added value industrial and
professional applications bringing measurable large benefits for the whole of the European
economy whilst being safe for workers and non toxic to the environment.

There is no direct alternative; all alternatives have some compromise in performance
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Value of PY.34 & PR.104

The technical and commercial value offered to the coatings and plastics industries are:

Chroma Broad shade functionality Opacity

Durability Heat stability Solvent resistance
Low metamerism Very good dispensability Gloss retention
Colour strength Cost Other

Customers are very specific — if they could transition out they would. Those that remain are:
« Small/medium sized plastics and coatings manufacturers
» Specialty coatings manufacturers (low volumes)
* Machine tool makers and colour matchers
* Many customers in southern and eastern Europe

Are these pigments needed in the EU?
* YES - Allows SME plastics and coatings manufacturers to compete in niche applications
* YES - Allows SME to compete in exports to non EU countries
*  70% of 384 responses during public consultation said yes
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Analysis of Alternatives

Choosing a pigment is based on a complex set of criteria:

. Technical performance
. Health, Safety, Environment, Availability
. Economic viability

DCC Review of > 60 pigments in both coatings and plastics included:

. Qualitative and quantitative analysis

. a maximum of 3 strikes against a potential alternatives was accepted before discarding it
as an alternative

Conclusions:
. There are no 1:1 alternatives to PY.34 or PR.104
. All alternatives are a compromise in technical performance
. Alternatives are used at a higher cost
. Availability/supply chain issues need to be taken into consideration
. Often alternatives require inherently hazardous processes or raw materials
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Comparative Technical Analysis of Major
Pigment Alternate Categories

W Cost / Availability

M Heat Stability

M Solvent Resistance
m Durability

M Opacity

M Shade Functionality
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Technical Properties of PY.34

PY.34 examples:

* Very broad shade
functionality

* Clean shade

* High chroma

* High heat stability

PY.34 PY.34 PY.34 PY.42
5 SR .. P Injection Moulding Heat Stability Test in HDPE
200°C 220°C 240°C 260°C 280°C 300°C
) ) E E ) )
PY.34
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Technical Properties of PR.104

PR.104 examples:
* Very broad shade functionality
Excellent durability

Pure PR.104 + Pure PO.13 +
PR.104 TiO2 PO.13 TiO2

PR.104 — no significant
colour change after 1 year

PO.13 - significant colour
change after 1 year
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Major Industrial Developments of Pigments In Use Today

PY.34 & PR.104 from 1817

Basic dye pigments from 1857

: As industrialisation has
Naphthol orange and red pigments from 1889 progressed, the rate of
Mono Azo pigments “Hansa” yellow, orange from 1910 discoveries of new
and red pigments has slowed
Titanium White from 1920s down, in part because of

lack of new chromophore
Phthalocyanine blue and green pigments from 1929 discovery, and also
because of lack of high

Diarylides and disazo first used from 1938 ]

performance properties
Disazo condensation yellow, orange, red from 1950s that are required today
pigments

Perylene red, maroon, brown, black pigments from 1950s

Quinacridone red, magenta and violet pigments from 1958

Bismuth Vanadate yellow pigments from 1980s

DPP reds and oranges from 1984

References:
Industrial Organic Pigments 3' Ed. Herbst and Hunger 2004
www.colorantshistory.org & www.pigmenthistory.blogspot.ca

18
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Socio-Economic Analysis: Cost & Benefits in the Non-Use Scenario

Benefits expected in the non-use scenario Costs expected in the non-use scenario

* Avoiding 0.00424 lung cancer cases per year + The higher price of the alternative pigments —

that can be associated with 6 uses applied for ranging from 2x to 10x
* Benefits in economic terms of avoiding * The need to increase the pigment concentration
0.00424 lung cancer cases : in paint/coating when alternatives are used
o Medical treatment cost* * The need for more coats due to the lower opacity
o Production losses** of alternative pigments compared to paint based
o Welfare losses from mortality and on PY.34 and PR.104
morbidity** * * The need for more frequent painting due to the
low durability of paint based on alternative
pigments.
*Based on 5 academic studies * Need to increase the usage level of
**Based on Human Capital Approach masterbatches in plastic applications when PY.34

HBEEEE O WL B TP 1 SR (g GEEEr and PR.104 free masterbatches are used

» Poor durability and low opacity of alternative
pigments

7,600 euro (per year) 180 Million euro**** (per year)
*rxAggregate substitution cost for both plastic and paint
sector. The value does not include costs associated with the
need for more frequent painting when alternatives are used or
fewer road accidents due to better safety and fewer
roadworks.
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Business Impact of Authorisation Application for PY.34 & PR.104

ST

Cost of generating Authorisation Application > 1 million euros
Package: CSR, AoA SEA

Cost of Application for uses:

ECHA fee for one substances/one use: 53 300 117 260 euros

euros

ECHA fee for each additional use: 10 660 euros for 2 substances and 6 uses/substance
Ongoing questions that result in updates to 50 000 — 100 000 euros

information packages
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Problems and Challenges Encountered During Authorisation Process

*Time: only 18 months from official inclusion into Annex X1V and the latest application date

Level of uncertainty: a risk that despite the invested resources and money, a negative outcome is
possible—>challenge to communicate this to customers who prefer strict timelines and deadlines

* “Rumours” : Authorisation process caused industry to be in conflict for the first time. All competitors
decided to stop. DCC is the only one to go through the Authorisation process

Authorisation process still evolving: goals were changing—> leads to more uncertainty of the
application & increased cost/work

Interpretation of Authorisation guidance document—-> conflicting interpretations required recalculation

*Response time given to DCC to replg to RAC/SEAC questions or to third party comments after the
public consultation period : too short=> duration of the response periods should properly reflect the
number of comments received/number of the RAC/SEAC questions raised.

*Decision making process: committee format (EC and ECHA requiring consensus) - Need a faster
cleaner decision making process
 Overall communication between DCC & ECHA is good but downside is that questions are ongoing

Authorisation Approval Period: material science innovation vs chemical innovation—>if authorization is
granted for minimum 12 yrs , DCC will still be in the same situation as there will be no alternative that
will be developed in this time period
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Conclusions

Authorisation is a costly process in terms of time, money and resources

Authorisation requires a thorough understanding of the process: CSR, AoA, SEA
Communication is very important . Keep closely connected with the downstream users.
Authorisation is an evolving process that needs to be more clearly defined

The decision timeline for Authorisation needs to be more clearly set to remove market uncertainty

Grace Manarang-Pena



REACH Authorisation Application for CHEMCON ﬁ-

PY.34 & PR.104: Process & Lessons Learned THE AMERICAS 7014

Thank you

Dominion Color Corporation
Grace Manarang-Pena
Regulatory Affairs and Safety Coordinator
Gmanarang-pena@dominioncolour.com
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