
3. General Method of Risk 

Assessment

With this method you can recognize the risks and 
dangers in any situation. When you know the risks, you 

can search for the methods to minimize them. 



The Suva method is used for in-depth risk 

analysis of workplaces and work processes. 

The application of this method requires 

sound knowledge and is therefore reserved 

for specialists in occupational safety. If you 

need the support of a specialist, please refer 

to the guideline on the involvement of 

occupational physicians or other 

occupational safety specialists (ASA-

Richtlinie). The following slides present a 

simplified form of risk assessment. 

SUVA method for assessing and mitigating risks in work processes

- Excerpts from the training materials -



Risk assessment and mitigation consists of these steps: 

1. Establish boundaries of the work system
2. Identify mitigate hazards 
3. Assess risk
4. Evaluate risk
5. Mitigate risk, take risk measures
6. Check effect of measures
7. Describe residual risk



The aim of the Risk Assessment:

 to promote risk and safety awareness, to prevent misjudgments. 

 to find out what legal basis, what training, what guidelines exist for 
the handling of products/devices, of procedures, of a project. 

 to find out what specific risks and hazards are caused by a product, 
a process, a project, a device and to determine which measures are 
suitable to exclude or minimize them.

 to find out whether the appropriate environment, method, 
equipment, materials and tools are available for a process or 
project. 

 to find out which safety precautions, which safety infrastructures, 
which safety equipment are required. 

 to find out which preventive measures must be in place in order to 
be able to react efficiently in the event of an incident. 

 to find out whether alternatives with lower risks and hazards are 
available for hazardous projects. 



Assess the risks of the project, of the experiment with the help of the

risk diagram

High Risk 
Zone

Moderate 
Risk Zone

Low Risk 
Zone

Rot = Hochrisikozone
Gelb = moderat
Blau = Zone mit 
geringem Risiko



High Risk: The probability for an incident is high.

Moderate Risk: We have an acceptable risk. The 
safety measures are sufficient.

Low Risk: The probability for an incident is low.



Let's take an example from the sports world for the risk 
assessment.

Base-Jumping vs. Tennis



Identify risks zones

Perhaps we realize we are 
moving in a higher risk area. 
The aim is to find methods 
to minimize the risks. So we 
want to get from the red 
zone down to the blue zone.

Example: 
Base-Jumping = High Risk
Tennis = Low Risk



The axes of the 
diagram

Example Base-Jumping: 
In Switzerland, around 71 
people died in accidents 
between 2011 and 2020.
Risiko = A - I

y-Axe

x-Axe



Uli Emanuele gained notoriety for a base jump flight through a 2-meter narrow hole in a rock 

in the Lauterbrunnen Valley near the Rottal Glacier, which he recorded with a helmet camera 

and posted online. The video received over seven million clicks on YouTube within a very 
short time.

This high-risk venture 

succeeded, but.....



The base jumper in the video was...

Emanuele died on August 17, 2016, at the age 
of 30 during a base jump in the Lauterbrunnen
Valley in the Swiss Alps, in which more than 40 
other extreme athletes had died before him.



Start your risk 
assessment this 
way (As-is status):

Evaluate all hazards and 
risks (including all 
procedures). Judge all 
existing security 
structures (is sufficient 
protection in place?).

Hazard risk (without risk assessment and without safety recommendations)

• No training
• Overconfidence
• Poor equipment
• Extreme terrain 

(rocks, canyons)
• Bad weather
• Are there safety 

precautions?



Which factors must be taken into account in a risk assessment?

- The description of the project (what dimensions, what quantities, 
what environment)

- Clarification of qualifications, required training, responsibilities, 
necessary permits and so on

- Selection of the best method; if the best method is too risky: Are 
there alternatives?

- Are there experience values?
- Evaluation of the Safety Data Sheets of all substances to be 

processed
- Are suitable technologies/equipment available? 
- Is one prepared for a possible accident? Is the fire fight and 

rescue material prepared? 
- and so on



Evaluate risks

Next, you need to estimate or calculate the risks. To do this, 
estimate or calculate the probability of occurrence (e.g. as a 
percentage) and the negative impact for each risk. Include 
stakeholders in the assessment. They know best what the 
probability of a particular risk is and what the consequences of 
its occurrence would be in their area. Work with a qualitative 
assessment if necessary (low, medium, high, etc.). If necessary, 
calculate the risk value from the product of probability of 
occurrence and impact. The higher the risk value, the greater 
the risk.



If your final results have a high risk level (e.g. example A - I)

 you should not be allowed to work in a laboratory!
 you should refrain from a certain procedure or project!

Risk assessment of the 
Base-Jumping project:

Risk = A - I



Residual risk (with implementation of all safety recommendations)

• Trained with approval license
• Safe and tested equipment
• Rescue parachute (?)
• No extreme terrain
• Rescue operation is prepared
• Safe weather conditions
• Alternatives? Paragliding 

instead of base jumping
 Risk still too high? Don't do! it!

Next step:

Evaluate all necessary 
safety infrastructure, 
operating rules, and 
preventive measures 
needed to minimize 
hazards and risks for 
this project.



Evaluate and define measures for risk minimization

 In this step, you define possible actions to mitigate a risk and select the
best one.

 Start with the top risks, i.e. incidents that can occur frequently and have
a high negative impact.

 Make sure that risk management decisions are made at the right level.

 Be sure to weigh costs and benefits. Risks with low probability of
occurrence and low harm do not require a comprehensive mitigation
strategy.

 Distribute the implementation of measures. The rule is: My goal, my
risk, my action(s). Individuals responsible for the goal are also
responsible for risk mitigation.



After the implementation 
of all measures:

Perhaps then, the result of 
your risk assessment will go 
down to III-D (III = light 
permanent health damage / 
D = unlikely to happen). 

What may remain is an 
acceptable residual risk!

Residual risk (with implementation of all safety recommendations)



Template paper for the risk assessment (simplified version)
Link: www.su-management.ethz.ch  Safety  Safety Lecture





Residual risk (with implementation of 
all safety recommendations)

Hazard risk (without risk assessment 
and without safety recommendations)

Risk assessments are the best justification for investing in safety 
equipment. No employer will deny that.



After implementing the recommendations: Monitor risks!

The final step is to constantly monitor risks.

 How often does a negative incident actually occur?

 How effectively do countermeasures reduce the extent of damage?

 What alternative techniques now exist to reduce a risk?

 What additional risks have arisen as a result of new developments?

The management of risks is not a flash in the pan. Conduct analysis on 
a regular basis.



Note: In high-risk cases, carry out the risk assessment in 
a team rather than alone. Ensure every relevant detail is 
recognized.



Never work alone! 

Golden rules: 

The smaller the amount, the lower the risk!

Know What to Do With Lab Accidents!
and so on!



Note: 

It is your responsibility to carry out a risk analysis
before working in a laboratory.
Teaching assistant always know what their students are
doing.

The responsibility of the safety management CHAB is to
provide the necessary infrastructure. Tell us what you
need for the best possible safety.

We can advise you on all safety issues; contact us at:
chab-safety@chem.ethz.ch





The description of the project 



Demonstrating dangerous experiments without safety awareness and 
safety measures often leads to accidents with fatal consequences. 



…..for the preparation of the risk assessment:

Evaluation of the Safety Data Sheets of all 
substances to be processed!



newold

Each chemical has a safety data sheet (SDS)

There are total 16 sections!



Important for our experiment: The data sheet of 
potassium chlorate!



The data sheet of potassium chlorate

Identification









and so on!



By the way: What types of gloves are there? How do you choose 
these? How do you interpret the packaging informations?







For the risk assessment always study the hazard
symbols and safety data (SDS) in detail before
working with chemicals, whether harmless or
dangerous.

This is mandatory!

Follow the recommendations on the SDS. If you can`t
follow these basic rules, don’t work in a laboratory!



If no SDS data are available, it must be ensured
that all possible risk factors have been considered.

Recommended websites:

www.reaxys.com

or researching via the platform

www.infozentrum.ethz.ch

http://www.reaxys.com/


Is there a Safety Data Sheet of Gummi Bears?



What are the risks of gummy bears?

or under what risks do gummy bears suffer?



Despite of all attempts to find risks in handling gummy 
bears: there are none



Potassium chlorate is a white stable salt. The compound is highly
oxidizing.

Formula: KClO3

Molecular wight: 122.55 g/mol
Melting Point: 356°C

It decomposes above 400°C:

4 KClO3 3 KClO4 + KCl (400°C)
3 KClO4 3 KCl + 6 O2 (500°C)

e.g. C6H12O6 + 6 O2  6 CO2 + 6 H2O (∆H = - 2800 kJ/mol)

Chlorates form explosive mixtures with many oxidizable substances!

What are the risks of potassium chlorate?



Calorimetry

In the case of hazardous reactions, the results of a calorimeter are also
relevant for the risk assessment. Calorimetry is a method for determining
heat quantities and energy conversion. It can be used, for example, to
measure the joule content of the enthalpy released by chemical reactions or
the energy released during metabolic processes in organisms.

Reaction calorimeters are calorimeters optimized for chemical applications.
They are used in chemical process development to measure the heat
generated during a reaction and the time course of the output. The thermal
data obtained are needed for the safety assessment of the process and the
design of reactor cooling systems.

The heat of reaction is referred to as enthalpy of reaction and abbreviated
as ΔHR. It is the energy that a system releases to or extracts from the
environment as heat at constant pressure. The total energy of a reaction is
called reaction energy.

Enthalpy is a measure of the energy of a thermodynamic system. It is usually
symbolized by the letter H (unit: joule, J).



A Thermochemical Cycle for the Combustion of Glucose. Two hypothetical pathways are
shown from the reactants to the products. The green arrow labeled ΔHο

comb indicates the
combustion reaction. Alternatively, we could first convert the reactants to the elements via
the reverse of the equations that define their standard enthalpies of formation (the upward
arrow, labeled ΔHο

1 and ΔHο
2 ). Then we could convert the elements to the products via the

equations used to define their standard enthalpies of formation (the downward arrows,
labeled ΔHο

3 and ΔHο
4 ). Because enthalpy is a state function, ΔHο

comb is equal to the sum of
the enthalpy changes ΔHο

1 + ΔHο
2 + ΔHο

3 + ΔHο
4.

A thermochemical cycle for the combustion of glucose

Grün: Verbrennungsreaktion



Any physical or chemical process involves a change in enthalpy, which can be measured
experimentally. When a process begins at constant pressure, the evolved heat (either
absorbed or released) equals the change in enthalpy. Enthalpy change is the sum of
internal energy denoted by U and product of volume and Pressure (PV), expressed in the
following manner



«Death of a Gummy Bear» in 
the lecture hall - What are the 
dangers and risks? 

- The test tube may explode and spray the contents into the environment of the lecture 

hall. 

- The sprayed potassium perchlorate would then react violently with organic matter and 

cause fire and injury, requiring evacuation.

- The hot contents of the test tube could be ejected in a similar manner, causing damage 

and burns as described above.

- The experiment would produce a lot of smoke, which would then spread through the 

lecture theatre and could possibly be toxic.

- There are no suitable intervention equipment that can be used in an emergency. 







Oxidising solid 
Category 1

Caution Dangerous! 
Harmful!

Conclusion: Working or experimenting with potassium chlorate 
involves high risks!

Risk assessment of this 
project:

Risk = A - I



 Instead of showing the experiment live in front of people, they show it as a video.

 Reasonable alternative, but we preference of live experiment

 The smaller the quantity, the smaller the risk - that is, only small quantities of 

chemicals are used for the experiment. 

 The experiment is carried out in a fire-resistant safety cabin. 

 In the safety cabin, all organic and flammable materials that are not needed are 

removed before the experiment.

Measures to minimise risks



 However, the safety cabin does not have an exhaust ventilation system. 

 The experiment will generate a lot of smoke, which will first collect in the safety cabin 

and then spread further into the auditorium. A preliminary test without spectators has 

shown that this is indeed the case. 

 The smoke could set off fire alarms, possibly a sprinkler extinguishing system. 

 Smoke is harmful to health because of its toxic components.

 Consequence: Installation of gas filter at exhaust of safety cabin (but this is still 

not 100% guarantee that no smoke will be emitted)







As you can see in this diagram, we have minimized the risks and we have 
sufficient protective measures. But we have a serious residual risk: Smoke! 
The question now is whether we accept this risk!

Risk assessment of the 
project after all 
recommendations have been 
implemented:

Risiko = D - IV



Concentration Symptoms

35 ppm (0.0035%)
Headache and dizziness within six to eight hours of 
constant exposure

100 ppm (0.01%) Slight headache in two to three hours

200 ppm (0.02%)
Slight headache within two to three hours; loss of 
judgment

400 ppm (0.04%) Frontal headache within one to two hours

800 ppm (0.08%)
Dizziness, nausea, and convulsions within 45 min; 
insensible within 2 hours

1,600 ppm (0.16%)
Headache, increased heart rate, dizziness, and nausea 
within 20 min; death in less than 2 hours

3,200 ppm (0.32%)
Headache, dizziness and nausea in five to ten 
minutes. Death within 30 minutes.

6,400 ppm (0.64%)
Headache and dizziness in one to two minutes. 
Convulsions, respiratory arrest, and death in less than 
20 minutes.

12,800 ppm (1.28%)
Unconsciousness after 2–3 breaths. Death in less than 
three minutes.

Remaining residual risks must 
also be assessed. During the 
experiment, a significant amount 
of smoke is produced, which 
potentially can set off smoke 
alarms; as well, the smoke, 
containing toxic gases, should 
not be inhaled.



Attention: We start the experiment now…. 

....but online we cannot 
show the experiment, 
therefore now nevertheless 
the risk-free video. 



Golden rule: The smaller the amount, the 

lower the risk!

Link to the video: https://youtu.be/xYqTVZUHd08

https://youtu.be/xYqTVZUHd08


This experiment has been presented to the public for 10 years
now. Thanks to compliance with safety rules and the application
of safety measures, an incident with this experiment is almost
unlikely.




