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SEVESO versus REACH: "two faces of the same coin"

Seveso & REACH legislation in force for over 10 years, 
still their focus area is very much alive these days
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EU COMMISSION : TOXIC FREE STRATEGY

Likely result: 
• More substances to be identified 

as having endocrine disrupting 
properties 

• Speeding up the existing REACH 
processes

Likely consequence: 
• more restrictive measures for 

substances with long term effects 
on humans and/or the environment



SEVESO versus REACH: "two faces of the same coin"

Industrial Safety focus areas within RHDHV
EMISSIONS

Industrial Hygiene

Occupational 
Health & Safety

External Safety Environmental Safety

Process Safety

Product Stewardship
Major Hazards

Hazardous Goods

Incidents

Logistics

3

Chemical SafetyTechnical Safety



SEVESO versus REACH: "two faces of the same coin"

Todays moderators
Jean-Marc Abbing

 Training: Geology, Environmental Sciences, Industrial Hygiene
 Experience: 30 years, mainly in consultancy
 Current role: Sr consultant EHS management
 Focus area: Chemicals based industry (manufacturing and downstream users)
 Languages: NL, EN, FR

Nico Mulder

 Training: Chemical Engineering, HSE management 
 Experience: 30 years, mainly in industry
 Current role: Sr consultant process safety management
 Focus area: Chemical and (bio-)pharmaceutical industry
 Languages: NL, EN, FR
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SEVESO versus REACH: "two faces of the same coin"

Common grounds, separate domains? 
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Focus area of both REACH and SEVESO legislation:

Protect workers, public and the environment from 
exposure to harmful substances by taking measures 
at the source (i.e. at the processing installations)

Still they seem to be separate domains/disciplines:

• REACH    Toxicology, environment, occupational safety

• SEVESO  Process safety management, technical safety 

Ref: The National Institute for Occupational 
Safety and Health (NIOSH)

https://www.cdc.gov/niosh/index.htm


Focus of this webinar
Brainstorming on the implications for Process Safety  
of the REACH phase out approach for 
Substances of Very High Concern



SEVESO versus REACH: "two faces of the same coin"

Agenda
REACH essentials: approach for risk reduction of SVHC
CLP essentials
Reach & CLP  3 main categories of substances

1 Reach & CLP

SEVESO essentials: prevention and mitigation
Process safety in practice
Risk management approach: onion model and BowTie model

2 SEVESO and Process
Safety Management 

Compare classifications 
Example of substances that may in near future be classed as SVHC
Case study of substance already phased out: timelines then and now

3 REACH and SEVESO:
differences & overlaps

Inherent safety: Process safety versus SVHC Control
Options for Inherently Safer Design in CAPEX projects
Discussion

4 To what extent will
Reach & CLP influence
process safety?
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REACH & CLP essentials
REACH = Registration, Evaluation, Authorisation 

and Restriction of Chemicals

CLP = Classification, Labeling and Packaging 
of dangerous substances



SEVESO versus REACH: "two faces of the same coin"

REACH: Goals and tools
WHAT:

 European regulation, effective since 2007
 Phased approach (registration deadlines in 2010, 2013, 2018)

WHY:
 Safe use of all substances
 Reduce (possibly phase out) the use of the most dangerous substances 

(identified as the “so called” Substances of Very High Concern - SVHC)
 Innovation

HOW: 
 Safe use of all substances => REGISTRATION DOSSIERS
 Reduce (of the SVHC) => RESTRICTION and AUTHORIZATION of SVHC
 Innovation as result of substitution efforts

WHO
 Industry and European Chemicals Agency (ECHA, Helsinki)
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SEVESO versus REACH: "two faces of the same coin"

CLP: goals and tools
WHAT:

 European regulation, effective since 2007
 Fully implemented now

WHY:
 Reduce differences between chemical substances hazard classification

and the transport classification
 Global Harmonisation of hazard classes

HOW:
 Hazard classification based on physical/chemical & toxicity data 

(environment and human): 
(in dossier REACH registration)
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SEVESO versus REACH: "two faces of the same coin"

Hazard symbols
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Physical

Health

Environment



SEVESO versus REACH: "two faces of the same coin"

Hazard classes CLP and REACH: 
SVHC (long term effects)

12

HEALTH
• Acute Toxicity
• Corrosive to skin
• Eye Damage
• Skin- / Eye irritation
• Sensibilization
• Carginogenic, Mutagenic 

& Reprotoxic (CMR)
• Specific Target Organ 

Toxicity (STOT)
• Aspiration

ENVIRONMENT
• Acute Toxicity
• Chronic Toxicity
• Hazards to ozone layer

PHYSICAL
• Explosives
• Flammable gas and aerosol
• Flammable liquid and solid
• Oxidizing gas, liquid and solid
• Gasses under pressure
• Self-reactive substances and mixtures
• Self-heating substances and mixtures
• Pyrophoric liquid and solid
• Water reactive
• Organic peroxide
• Corrosive to metals • Endocrine disruptors

• Endocrine disruptors



SEVESO versus REACH: "two faces of the same coin"

Result REACH & CLP: qualitative
REACH results in 3 main clusters of substances:

 Non hazardous substances (green);

 All hazardous substances, 

not meeting SVHC classification (orange);

 Substances of Very High Concern (red);



SEVESO versus REACH: "two faces of the same coin"

Result REACH & CLP: quantitative (Sept 2020) 
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100.319 dossiers

22.948 substances

> 1000s meeting SVHC criteria

Annex XIV 
(authorisation) 
54 substances

Annex XVII 
(restriction): 

71 entries

209 prioritised (on candidate list)
I
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EU  
Toxic Free 
Strategy



SEVESO versus REACH: "two faces of the same coin"

Agenda
Reach essentials: approach for risk reduction of SVHC
CLP essentials
Reach & CLP  3 main categories of substances

1 Reach & CLP

SEVESO essentials: prevention and mitigation
Process safety in practice
Risk management approach: onion model and BowTie model

2 SEVESO and Process
Safety Management 

Compare classifications 
Example of substances that may in near future be classed as SVHC
Case study of substance already phased out: timelines then and now

3 REACH and SEVESO:
differences & overlaps

Inherent safety: Process safety versus SVHC Control
Options for Inherently Safer Design in CAPEX projects
Discussion

4 To what extent will
Reach & CLP influence
process safety?



SEVESO versus REACH: "two faces of the same coin"

Seveso: Goals and tools
WHAT:

 European Directive,  original version1982 (Seveso I)
updated in 1996, 2008 and 2012

WHY:
 To prevent major accidents that may have an acute impact outside

sites’ boundaries (e.g. toxic cloud, fire, explosion, environmental release)
 To ensure appropriate preparedness and response 

should such accidents nevertheless happen.

HOW: 
 Operators of facilities handling quantities of hazardous materials over certain tresholds are to:

 Notify the competent authority about the inventory of dangerous substances
 Compile a major accident prevention policy (MAPP)
 Implement a MAPP by appropriate means and a Safety management System
 Provide information to the competent authorities to identify the risks for domino effects
 Produce a safety report 
 Produce internal emergency plans
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Upper tier facilities only



SEVESO versus REACH: "two faces of the same coin"

Seveso legislation: origin = environmental concerns
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Ref: Kerin, T. (2019). Managing Process Safety. 
In The Core Body of Knowledge for Generalist 
OHS Professionals. 2nd Ed. Tullamarine, VIC: 
Australian Institute of Health and Safety. 

Major incidents with large 
environmental impact:



SEVESO versus REACH: "two faces of the same coin"

SEVESO is applicable to many sites all over the EU
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Process safety management in practice
Process Safety as “toolbox” that chemical industry 
applies for addressing SEVESO objectives 
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SEVESO versus REACH: "two faces of the same coin"

Process Safety – Definition
 Process safety is about managing the integrity 

of operating systems by applying inherently 
safer design principles, engineering and disciplined 
operating practices.

 It deals with the prevention and mitigation of 
incidents that have the potential for a loss of control 
of a hazardous material or energy. 

 Such loss of control may lead to severe 
consequences with fire, explosion and/or toxic 
effects, and may ultimately result in loss of life, 
serious injury, extensive property damage, 
environmental impact and lost production with 
associated financial and reputational impacts.

Ref: Kerin, T. (2019). Managing Process Safety. 
In The Core Body of Knowledge for Generalist OHS 
Professionals. 2nd Ed. Tullamarine, VIC: 
Australian Institute of Health and Safety. 
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SEVESO versus REACH: "two faces of the same coin"

Process safety to a large extent relies upon installing 
and managing successive (technical) barriers
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BowTie model
Hazard =  the processing of a toxic or highly 

energetic material in an industrial plant
Top Event = loss of containment of such material
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n

M
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Layers of protection: onion model



REACH SVHC versus Seveso approach
Plotting on a bow-tie distinguishes their focus 
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SEVESO versus REACH: "two faces of the same coin"

Common grounds, however:
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• REACH: safe use of all chemicals in Europe 
& minimize use of SVHC      (mainly with long term effects)

•

• SEVESO: preventing major incidents
with dangerous substances in scope  (Annex I, part 1 & 2):
- Selected substances (mainly with short term effect)
- Site inventory over treshold quantities

Process safety main focus 
(existing installations)

REACH SVHC main focus



SEVESO versus REACH: "two faces of the same coin"

Plotting Seveso & REACH approach on a Bow-Tie diagram
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Process safety / PSM philosophy:
• given the hazard, focus on 

preventive as well as mitigating 
barriers

Reach philosophy:
• for SVHC
 eliminate the hazard

• for other hazardous substances 
 focus on preventive barriers

LOC in 
considerable 

quantities

LOC of  
substances in 
any quantity



SEVESO versus REACH: "two faces of the same coin"

Agenda
REACH essentials: approach for risk reduction of SVHC
CLP essentials
Reach & CLP  3 main categories of substances

1 Reach & CLP

SEVESO essentials: prevention and mitigation
Process safety in practice
Risk management approach: onion model and BowTie model

2 SEVESO and Process
Safety Management 

Compare classifications 
Example of substances that may in near future be classed as SVHC
Case study of substance already phased out: timelines then and now

3 REACH and SEVESO:
differences & overlaps

Inherent safety: Process safety versus SVHC Control
Options for Inherently Safer Design in CAPEX projects
Discussion

4 To what extent will
Reach & CLP influence
process safety?



SEVESO versus REACH: "two faces of the same coin"

Hazard classes CLP : SVHC
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HEALTH
• Acute Toxicity
• Corrosive to skin
• Eye Damage
• Skin- / Eye irritation
• Sensibilization
• Carginogenic, Mutagenic & 

Reprotoxic (CMR)
• Specific Target Organ Toxicity 

(STOT)
• Aspiration

ENVIRONMENT
• Acute Toxicity
• Chronic Toxicity
• Hazards to ozone layer

PHYSICAL
• Explosives
• Flammable gas and aerosol
• Flammable liquid and solid
• Oxidizing gas, liquid and solid
• Gasses under pressure
• Self-reactive substances and mixtures
• Self-heating substances and mixtures
• Pyrophoric liquid and solid
• Water reactive
• Organic peroxide
• Corrosive to metals • Endocrine disruptors

• Endocrine disruptors



SEVESO versus REACH: "two faces of the same coin"

Hazard classes CLP : SEVESO

27

HEALTH
• Acute Toxicity
• Corrosive to skin
• Eye Damage
• Skin- / Eye irritation
• Sensibilization
• Carginogenic, Mutagenic

& Reprotoxic (CMR)
• Specific Target Organ Toxicity 

(STOT): Single Exposure
• Aspiration

ENVIRONMENT
• Acute Toxicity
• Chronic Toxicity
• Hazards to ozone layer

PHYSICAL
• Explosives
• Flammable gas and aerosol
• Flammable liquid and solid
• Oxidizing gas, liquid and solid
• Gasses under pressure
• Self-reactive substances and mixtures
• Self-heating substances and mixtures
• Pyrophoric liquid and solid
• Water reactive
• Organic peroxide
• Corrosive to metals

Some named dangerous substances



SEVESO versus REACH: "two faces of the same coin"

Substances on the production site
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 Meeting classification of a SVHC (only)
 Meeting classification Annex I Seveso (only)
 Meeting both classifications (i.e. within scope of both obligations)

Reach:
Meeting SVHC 
classification

Reach:
Hazardous,
Not meeting 
SVHC 
classification

Non-hazardous

Annex I
Seveso

Substitution



SEVESO versus REACH: "two faces of the same coin"

Examples of substances currently under evaluation
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In order to remain aware (and ahead) of such evaluations and their outcomes one can monitor  : 
• Ongoing dossier evaluations ECHA on the CORAP list, 
• RMOA list (Risk management option analysis)
• Harmonised classification and labelling consultations 



SEVESO versus REACH: "two faces of the same coin"30



SEVESO versus REACH: "two faces of the same coin"31



SEVESO versus REACH: "two faces of the same coin"32

https://en.wikipedia.org/wiki/Vinyl_acetate


SEVESO versus REACH: "two faces of the same coin"

Case study
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 Phasing out mercury cell electrolysis in Europe



SEVESO versus REACH: "two faces of the same coin"

Case study: chlor alkali 
electrolysis process
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SEVESO versus REACH: "two faces of the same coin"

Case study: mercury cell electrolysis
The phasing out of the mercury cell electrolysis process in the EU 
took decades:
 Patented in 1892, industrial scale production since approx. 1900
 Side-effect: environmental releases of mercury
 The diaphragm process was developed from 1950 onwards. 

Commercial scale production was operational in Japan since 1975.
This process was regarded a superior method both in its energy 
efficiency and lack of harmful chemicals.

 “In 2001, the European chlor-alkali sector voluntarily committed 
to phase-out of mercury cell technology by 2020. 
Meanwhile, however, under the Industrial Emissions Directive, 
the BAT conclusions (Best Available Techniques) became legally 
binding. 
This meant that, by 11 December 2017, mercury-based production 
technology should cease”

 “As a result, European chlor-alkali producers using the mercury 
technology converted or dismantled such facilities. 
Any resulting mercury-containing wastes were also addressed.”

“…..” : Ref: EuroChlor website
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Cell room of a chlor-alkali plant ca. 1920



SEVESO versus REACH: "two faces of the same coin"

Conclusion:
Reach & CLP may result in “premature” plant retirement
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 Plant ageing is not only a matter of 
lifetime in service and technical 
integrity

 When risk acceptance criteria as held 
by society and authorities change, 
a technically healthy production 
process/installation may soon become 
“outdated”

 In such case, economical payback 
period of the original investment will 
hardly be considered 

Regulatory 
ageing



SEVESO versus REACH: "two faces of the same coin"

Agenda
REACH essentials: approach for risk reduction of SVHC
CLP essentials
Reach & CLP  3 main categories of substances

1 Reach & CLP

SEVESO essentials: prevention and mitigation
Process safety in practice
Risk management approach: onion model and BowTie model

2 SEVESO and Process
Safety Management 

Compare classifications 
Example of substances that may in near future be classed as SVHC
Case study of substance already phased out: timelines then and now

3 REACH and SEVESO:
differences & overlaps

Inherent safety: Process safety versus SVHC Control
Options for Inherently Safer Design in CAPEX projects
Discussion

4 To what extent will
Reach & CLP influence
process safety?



SEVESO versus REACH: "two faces of the same coin"

Should we adapt our PSM approach and put more 
emphasis on Inherently Safer Design ?

Keyword Description Alternative Keyword

Minimise Using or having smaller quantities of hazardous substances Intensification

Substitute Replacing a chemical/material with a less hazardous substance
or
Replacing a process or processing technology with a less hazardous one

Moderate Using:
• less hazardous or energetic processing or storage conditions, 
• a less hazardous form of material, 
• or facilities that minimise the impact of a release of hazardous material or 

energy 

Attenuation and 
Limitation of effects

Simplify Designing facilities which eliminate unnecessary complexity and make errors less 
likely, and which are forgiving of errors that are made

Error tolerance
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Origin of the notion inherent safety: lecture by Dr. Trevor Kletz (ICI), 1977: “What You Don’t Have Can’t Leak”

Inherently safer design summarised in four main strategies:



SEVESO versus REACH: "two faces of the same coin"

Incorporating inherent safety 
into process risk management 
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SEVESO versus REACH: "two faces of the same coin"

Incorporating inherent safety 
into process risk management 
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Ref: Kletz, T.A., Amyotte, P., 2010. Process Plants: 
A Handbook for Inherently Safer Design. CRC Press. 
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SEVESO versus REACH: "two faces of the same coin"

Inherently safer design serves both REACH & Seveso
However, hierarchy aspects still to be bridged

41

# SEVESO - PSM REACH SVHC

1 Identify hazards Major accident resulting in LOC
(> threshold hold-up on site) Any LOC of SVHC

In
he

re
nt

ly
 

Sa
fe

 D
es

ig
n 2 Avoid hazards Through alternative process design Through alternative substances

3.1 Reduce consequence 
severity

Intensify, Substitute or Attenuate 
process or plant

Puts priority on reducing likelihood
of release over reducing
consequences of release3.2 Reduce likelihood Simplify process or plant

4 Segregate facilities

• Segregate people and emergency 
systems from hazards within the plant

• Avoid impact of incidents in 
plant A on adjacent plant B

• Avoid impact of fugitive emissions 
on surroundings  double 
containment, mag drive pumps, 
minimum # flanges

• Safe the surroundings from any 
blow-off

La
ye

rs
 o

f 
Pr

ot
ec

tio
n

5.1 Passive safeguards Blow-off to safe location

5.2 Active safeguards Measure T, p           flanges & fittings
automated block valves See item 4

6 Procedural safeguards Operating & maintenance procedure Operating & maintenance procedure 
7 Residual risk reduction Iterate steps 1-6 until acceptable risk Aim for no residual risk



HSE, ISD and CAPEX Lifecyle
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SEVESO versus REACH: "two faces of the same coin"

Opportunities of risk management strategies during CAPEX projects

Ref: Park, Xu, Rogers, Pasman, El-Halwagi
Journal of loss prevention in the process 
industries 63 (2020) 14040
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SEVESO versus REACH: "two faces of the same coin"

Project
(HSE) Plan

HAZID Design 
review and 
risk studies

H&S plan 
Design

Constructability 
Review

H&S plan 
Construction

Acceptance 
testing

H&S
dossier

Pre Start-up 
Safety Review

MOC

PHA 
revalidation

Decomm. & 
Demolition

plan

Waste and debris 
disposal plan

PHA / 
HAZOP

Process
route and
chemical
substances
selection

Authority
engineering: 
EIA & 
permitting

CAPEX project lifecycle & inherent safety options

Project 
Initiation

Project 
Definition

Concept 
Development

Basic 
Design

Detailed 
Design & 

Procurement

Construction & 
Commissioning

Project
(HSE) Plan

HAZID Design 
review and 
risk studies

H&S plan 
Design

Constructability 
Review

Few opportunities for modifications
in “as built” situation

Many opportunities for 
modifications in the proposed
design

H&S plan 
Construction

Operation

Acceptance 
testing

H&S
dossier

Pre Start-up 
Safety Review

MOC

PHA 
revalidation

End of service, 
demolition

Decomm. & 
Demolition

plan

Waste and debris 
disposal plan

PHA / 
HAZOP

Process
route and
chemical
substances
selection

Authority
engineering: 
EIA & 
permitting
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SEVESO versus REACH: "two faces of the same coin"

Project
(HSE) Plan

HAZID Design 
review and 
risk studies

H&S plan 
Design

Constructability 
Review

H&S plan 
Construction

Acceptance 
testing

H&S
dossier

Pre Start-up 
Safety Review

MOC

PHA 
revalidation

Decomm. & 
Demolition

plan

Waste and debris 
disposal plan

PHA / 
HAZOP

Process
route and
chemical
substances
selection

Authority
engineering: 
EIA & 
permitting

CAPEX project lifecycle & inherent safety options

Project 
Initiation

Project 
Definition

Concept 
Development

Basic 
Design

Detailed 
Design & 

Procurement

Construction & 
Commissioning

HAZID

Few opportunities for modifications
in “as built” situation

Many opportunities for 
modifications in the proposed
design

Operation

Acceptance 
testing

MOC

PHA 
revalidation

End of service, 
demolition

PHA / 
HAZOP

 Chemical toxicity hazards
 Reactivity hazards
 Fire/explosion hazards
 Environmental hazards
 Inherent safety review:

minimise / substitute / 
moderate / simplify

 Process intensification
 Permit limits & siting criteria

 Hazardous material 
inventories

 Flanges, seals, 
sampling points

 Layout spacing
 Corrosion resistance and 

Integrity Operating 
Window

 Consider 
ISD options 
during MOC 
and PHA

Process
route and
chemical
substances
selection

Authority
engineering: 
EIA & 
permitting
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SVHC

Regulatory 
ageing



SEVESO versus REACH: "two faces of the same coin"

Inherent safety guideword matrix - example
Eliminate Minimise Substitute Moderate Simplify

Raw material
In-process storage
Product inventory
Process chemistry
Process controls
Process piping
Process equipment
Process conditions
Maintenance
Siting
Transportation
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Wrap-up and discussion
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SEVESO versus REACH: "two faces of the same coin"

Summary
 REACH has known a long ramping-up period (2007 - 2018), but is now in full swing
 Substances in common use in process industries are or may one day become SVHC
 For substances classified as SVHC, two ‘flavours” exists as per REACH:

Phasing out unless authorised (now > 50 entries) or restricted use (now > 70 entries)
 In case of SVHC additional layers of protection (“add-on safety”) may not suffice 
 Inherent safety and process intensification therefore deserve renewed attention 
 Whereas previously timelines for implementation of phasing out could span decades (i.e. 

amortisation period), some 5 years now seems more probable
 EU Commission toxic free strategy is likely to give a boost to the above observations

48

REACH and process safety (Seveso) seem to be largely independent, 
however they merit being regarded as two faces of the same coin, 

the side of which could bear the inscription: toxic free strategy



We thank you for your participation

For additional information: nico.mulder@rhdhv.com

jean-marc.abbing@rhdhv.com
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