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Main expertise: 

Risk analysis, 

Thermal Process Safety (reactive hazards), 

Design of Pressure Relief Systems

Process Safety Management



EPSC CHA Working Group

• 24 companies

• ~35 participants

• Started in May 2024

• Aim

• Exchange on best practice

• Create a publication on best practices of CHA

• Numerous work shops and sub-working groups
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Traditional chemical engineering
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Chemical Engineering for Multipurpose plants
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Goals Chemical Hazard Assessment

• Collection of data → Goal 1

• Properties of chemicals

• Interactions
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• Reactivity (synthesis and side/decomposition reactions)



Goals Chemical Hazard Assessment

• Collection of data → Goal 1

• Properties of chemicals

• Interactions
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• Reactivity (synthesis and side/decomposition reactions)

Interpretation of Data → Goal 2

→ Definition of safe limits & safety concept



Chemical Hazard Assessment - Steps

1. Data Collection

2. Data Interpretation

3. Safety concepts, safe limits

4. Transfer of information

5. Life cycle – Update information
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EPSC CHA Maturity survey

• Companies participating

• 19 companies

• Companies ranged from SME to large multinational companies

• Some are companies producing chemicals in dedicated installations, while others have multipurpose 

installations and are producing chemicals in campaigns.  

• Most companies have an in-house safety laboratory to perform measurements. 

• The numbers of CHA experts within each company ranged from 1 to 150 

• The numbers of CHAs range from 0 (companies that have not yet implemented CHAs in their hazard 

analysis) to several hundreds. 
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EPSC CHA Maturity survey
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Overall results of the CHA 

Maturity Survey –

Questions are summarized with 

key words

The answers are categorized in 4 

levels from 1, the lowest level, to 4, 

the top level

• red level 1

• orange level 2

• light green level 3 and 

• dark green level 4

The question at the bottom of the 

graph has only 3 levels (1, 3 and 

4). 



EPSC CHA Maturity survey

Good practices, main outcome (I)

• It is standard to have a Guideline describing extensively the CHA process. 

• They are performed by a highly competent multidisciplinary team. 

• CHAs are typically led by an experienced CHA chairperson, supported in many cases by a chemist and a production 

specialist.

• To become a CHA chairperson, training is necessary, however, this is most of the time not formalized or “certified”. 

Competence is mostly gained over time, “on the job”. 

• Most surveyed companies have CHAs, although there might be differences between sites. In the majority of the cases (60%), 

between 90 and 100% of the required CHAs are available. 

• CHAs have not always been required in companies. Meaning, that CHAs are done for all new processes and introduction in 

production, but that there still is a catch-up to be done on running processes. 
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EPSC CHA Maturity survey

Good practices, main outcome (II)

• CHA are mostly performed as a separate document

• The content of the CHAs will cover reactivity, flammability and at least interactions between reactants, but in 70% of the 

cases they will also cover interactions with intermediates, products, utilities and equipment material. 

• The data collected for the CHAs is interpreted in the CHA and the interpretation is documented, thus facilitating the transfer 

of information. 

• The majority of CHAs include at least a defined safe window for process parameters.

• The results are communicated to stakeholders. 

• Signing off of the CHAs is for the most part performed by at least the CHA Chairperson and the production manager, in order 

to ensure transfer of information to production. 

• In many cases CHAs are updated regularly for example for Seveso plants (e.g. all 5 years), but also when changes are 

made on the process or incidents/accidents occur. 

2025-12-16Safety Congress | Chemical Hazard Assessment - EPSC Working group 12



Chemical Hazard Assessment - Steps

1. Data Collection

2. Data Interpretation

3. Safety concepts, safe limits

4. Transfer of information

5. Life cycle – Update information
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• Questions leading to Data Collection

• Properties of the chemicals used or produced (incl. 

intermediates)

• Synthesis reaction

• Foreseeable deviations

• Specific steps

• Question → Required Endpoints to Answer

• Measurement techniques

• Useful tools & Databases



Questions → Data collection

• What are the physical properties of the chemicals?

• What are the flammability properties of the liquid

chemicals?

• What are the dust explosibility and flammability 

properties of the solid chemicals?

• Do the involved compounds lead to electrostatic hazards?

• What is the toxicity and ecotoxicity of the chemicals?

• What is the decomposition potential? Are there side 

reactions?

• Do we have autocatalytic behaviour?

• Can the chemical easily produce peroxides (e.g. ethers, 

secondary alcohols, dienes, sodium amide…)?

• Are chemicals stabilized? How is the stabilization 

mechanism done? How long is the stabilization effective?
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• Are water reactive chemicals used?

• Are pyrophoric/air reactive chemicals used?

• Is self-ignition of bulk powder possible?

• Are potentially explosive compounds (highly energetic 

materials) used?

• Are desensitized explosives used?

• Are the chemicals compatible with their environment (air, 

water, material of construction, cooling agent, inert gas, with 

cleaning solvents)?

• Are the chemicals used/produced in the process 

compatible with each other?

• Can waste streams be mixed?

• Are the chemicals used corrosive for the plant equipment?



CHA – Data collection

Question Typical data point
Typical experimental 

technique

Possible sources of 

information

Are the chemicals used in the 

process compatible with each other?

Reaction & decomposition

• energies and heat 

release rates,

• Gas volume, gas 

production rate (kinetics)

DSC 

C80 

ARC 

Phitec

VSP2  

Titration calorimeter 

(e.g. uRC, SuperCRC)

EasyMax

…

MSDS

Knowledge on chemistry 

& corrosion

Bretherick

CAMEO

CRW

Wiley Guide of chemical 

incompatibilities

…

Are the chemicals compatible with 

their environment (air, water, material 

of construction, cooling agent, inert 

gas, with cleaning solvents)?

Can waste streams be mixed?
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Accident – Dairy factory explosion on 4th July 2025 

• Borculo, Company:  Friesland Campina

• 19’756 employees branch offices in 30 countries
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Accident – Dairy factory explosion on 4th July 2025 

• https://nos.nl/l/2573706

• https://www.youtube.com/watch?v=kY

SlL2pVKQQ
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Accident – Dairy factory explosion on 4th July 2025 
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Accident – Dairy factory explosion on 4th July 2025 

• On Friday afternoon, July 4, a truck driver reported to the wrong unloading point at the dairy company. Both the driver and a 

factory employee failed to properly check the shipment documents, resulting in hydrochloric acid (30%) being unloaded 

into a tank containing nitric acid (25%). Additionally, the wrong coupling piece was used during unloading, according to the 

company’s internal investigation.

• The mistake was discovered nearly two hours after unloading (15:45). The company’s crisis team decided to empty the 

tank into special chemical containers (IBC) with the help of a specialized firm. The mixing ratio of both substances was such 

that it was estimated that no aqua regia would form (comment: same density).

• The first signs of a chemical reaction were observed around 19:14. Small puffs of orange smoke escaped via the outlet of 

the gas scrubber (an open pipe next to the tank). 

• Around 21:10, the site was evacuated and the fire department was alerted. At 22:13, the tank exploded. The tank lid was 

later found in a nearby field.

• Ref: Accidental mixing of nitric acid and hydrochloric acid caused an explosion in a Dutch dairy factory | CTIF - International Association of Fire Services for Safer 

Citizens through Skilled Firefighters

• Chemische explosie in Borculo ontstond door fout bij lossen van zuur

• https://www.frieslandcampina.com/uploads/sites/3/2025/08/20250828-Brief-FrieslandCampina-aan-omwonenden-nav-voorlopige-bevindingen-interne-onderzoek.pdf

• 20250903-Reactie-op-brief-Gemeente-Berkelland-d.d.-30-augustus-2025-inzake-tijdlijn-incident-4-juli.pdf
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Accident – Dairy factory explosion on 4th July 2025 
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Accident – Dairy factory explosion on 4th July 2025 

• Wikipedia on aqua regia: Aqua regia - Wikipedia

• Mixture of nitric acid and hydrochloric acid in molar ratio of 1:3 form aqua regia (from latin: royal water)

• Freshly prepared colorless, turns yellow, orange or red within second from the formation of nitrosoyl chloride and nitrogen 

oxide

• Named so by alchemists because dissolves noble metals such as gold and platinium

• HNO3 + 3 HCl → NOCl + Cl2 + 2 H2O

• volatile products nitrosyl chloride and chlorine gas

• Nitrosyl chloride (NOCl) can further decompose into nitric oxide (NO) and elemental chlorine (Cl2):

• 2 NOCl → 2 NO + Cl2

• the fumes over aqua regia also contain nitric oxide (NO). Because nitric oxide readily reacts with atmospheric oxygen, the 

gases produced also contain nitrogen dioxide, NO2 (red fume):

• 2 NO + O2 → 2 NO2

• No specific entry in Wiley Guide to Chemical Incompatibilites or Bretherick for this reaction
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CAMEO – online tool 

• https://cameochemicals.noaa.gov/search/simple
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https://cameochemicals.noaa.gov/search/simple
https://cameochemicals.noaa.gov/search/simple


CRW – free program

• https://www.aiche.org/ccps/resources/chemical-reactivity-worksheet
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Further similar accidents (found in Aria Database)
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Accidental mixing: nitric acid and ammonium 

thiosulfate – France, dairy, 2020

Accidental mixing: nitric acid + bleach – France, 

metal processing business, 2020

• Accidental mixing of 800 L nitric acid and 260 L bleach 

• Release of chlorinated vapours

• Technician forgot to check the label before transferring the 

nitric acid

• Nitric acid container stored next to the bleach tank

• Label was not placed on the visible side

• Lessons learned

• Dedicated storage area for bleach

• Label facing forward for all tanks

• 4-eye principle to check labelling and connections before 

opening the transfer discharge valve

• Dairy was expecting a nitric acid delivery that day

• Transfer started, after a few seconds, a violent and highly 

exothermic reaction occurred

• The tank’s manhole cover was ejected

• Human error: the truck with ammonium thiosulfate was for 

the business next door

• 400 kg of ammonium thiosulfate and 2.5 t nitric acid 53% 

reacted

Reference: Aria 56184

Reference: ARIA 55710

https://www.aria.developpement-durable.gouv.fr/accident/56184_en/?lang=en
https://www.aria.developpement-durable.gouv.fr/accident/55710_en/?lang=en


Thank you for your 

attention

Dr Annik Nanchen

Principal Expert Process Safety

Email: annik.nanchen@tuvsud.com

Phone: +41 76 320 27 83
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