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I. EXECUTIVE SUMMARY (ZA) 

During this project, we analysed health and safety conditions in the laboratory of the Institute for 
Geography of the University of Bern. We focused on recommendations for pregnant women, the 
thermal comfort, air quality, noise, a general screening of volatile organic compounds, 
quantification of the exposure to solvents (Dichloromethane, Acetone, Ethyl acetate and Ethanol), 
exposure to methyl mercury, the airflow of the ventilations and some general safety rules. As the 
laboratory uses also hydrofluoric acid, we checked more specifically safety rules and first aid 
measures established about it. 

For health analyses we first checked whether the exposure levels did not exceed the OELs set by 
SUVA. Then, Swiss labour laws also describe the health and safety conditions that must be observed 
at workstations. The Ordinance 3 more describes more specifically the measures which have to be 
respected for the protection of health. The ordinance 3 recommends applying corrective measures 
if 25% of the SUVA’s OELs are reached. The ordinance 3 describes also the ideal physical conditions 
(temperature, humidity and air quality) which should be at a workstation. The ordinance OProMA 
describes the conditions which have to be respected at work for women of childbearing age. 

In the case of multi-exposure, compliance with OELs is often not enough. Some chemicals react 
together and give a new compound and some chemicals have additive toxicity. In the case of 
additive toxicity, we have to calculate new OELs. SUVA recommends using the following formula to 
calculate new OELs: 

 

We didn’t find any results higher than Swiss OELs, however that doesn’t mean that there isn’t any 
exposure to hazardous compounds. By the general screening of the organic volatile compounds we 
demonstrated that people working in the laboratory are exposed to several chemicals but to a very 
low dose. Due to lack of time and technical means, we were unable to quantify each of these 
chemicals. So, we could not apply effectively the formula recommended by SUVA in case of multiple 
exposures.  The solvents which we have quantified (Dichloromethane, Acetone, Ethyl acetate and 
Ethanol) have a very low concentration in the air. Even with the SUVA’s formula they would style be 
under ¼ of the Swiss OELs. 

Thus, we recommend being careful and in particular with possible pregnant women or 
breastfeeding mothers in the laboratory. They must avoid handling certain substances and not 
enter the rooms in which these substances are handled.  

However this health & safety campaign has several limitations. As we didn’t focus to any specific 
problem, we did a very broad general analysis of the situation. As a broad analysis is less oriented to 
a specific hazard or specific health problem, the results are less statistically significant. And we 
didn’t analyse the situation in the metal-free clean room for processing (ultra)trace and isotopes of 
metals in environmental samples. 
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II. IMPORTANT DEFINITIONS (ZA) 

Occupational Exposure Limit (OEL): An OEL is an upper limit on the acceptable air concentration of a 
hazardous substance in workplace air for a particular substance or group of substances to which 
workers can be exposed throughout their working lifetime. 

SUVA OEL – MAK-Wert (Definition in German): Der Maximale Arbeitsplatzkonzentrationswert ist die 
höchstzulässige Durchschnittskonzentration eines gas-, dampf- oder staubförmigen Arbeitsstoffes 
in der Luft, die nach derzeitiger Kenntnis in der Regel bei Einwirkung während einer Arbeitszeit von 
8 Stunden täglich und bis 42 Stunden pro Woche auch über längere Perioden bei der ganz stark 
überwiegenden Zahl der gesunden, am Arbeitsplatz Beschäftigten die Gesundheit nicht gefährdet. 

SUVA Short Term Exposure Limit – Kurzzeitgrenzwert (Definition in German): Der Kurzzeitgrenzwert 
ist jener Wert, welcher auch kurzfristig nicht überschritten werden darf. Messtechnisch gesehen 
bedeutet dies, dass der Mittelwert einer 15minütigen Messung nicht über dem Kurzzeitgrenzwert 
liegen darf. Bei lokal reizenden oder atemwegsensibilisierenden Stoffen entspricht der 
Kurzzeitgrenzwert in der Regel dem Schichtmittelwert (d. h. dem MAK-Wert). Bei resorptiv oder 
systemisch wirksamen Stoffen kann der Kurzzeitgrenzwert höher sein, da hier der MAK-Wert oft 
nicht akute, sondern kumulativ-toxische Phänomene verhindern soll. Es sind maximal vier 15-
minütige Überschreitungen des MAK-Werts pro Schicht in Höhe des Kurzzeitgrenzwertes erlaubt. 
Der Abstand zwischen den vier erlaubten Expositionsspitzen pro Schicht soll mindestens eine 
Stunde betragen. Der 8-Stunden-Mittelwert ist in jedem Falle einzuhalten. 

Time Weighted Average (TWA): A time-weighted average is equal to the sum of the portion of each 
time period (as a decimal, such as 0.25 hour) multiplied by the levels of the substance or agent 
during the time period divided by the hours in the workday (usually 8 hours). Ex: If a worker is 
exposed to substance one day at 100 ppm for 4 hours, the TWA would be 50 ppm. 

ALARA principle: As low as reasonably achievable. This principle is usually applied for the CMR 
substances. 

CMR: Carcinogen, mutagen and/or reprotoxic 

Parts per million (ppm): ml/ m3 

SDS: Safety Data Sheet 
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III. PROJECT OBJECTIVES (ZA) 

The objective of the project is to analyse the general health and safety situation in the laboratory. 
We focused on the air quality, ventilation efficiency, chemistry fume cupboard efficiency, noise, the 
solvent concentration in the air, mercury concentration, organic volatile compounds concentration, 
pregnant women protection and some specific safety rules in the laboratory.  

Therefore, we analysed in a very broad way the actual health and safety situation at the laboratory 
in order to give a general view of the situation. The purpose of our general view is to give an 
indication for a more specific health and safety intervention if it’s needed. 

IV. SITUATION AT THE SITE (LM) 

IV.1. COMPANY LOCATION & GENERAL ACTIVITIES 

The Institute of Geography of the University of Bern is located near the central train station in Bern, 
Switzerland. 

 

Picture 1 Location of the institute of Geography 

The geography program of the institute is characterized by a wide range of courses and research 
topics in physical, human, and integrative geography. The research groups in the department of 
physical geography study landscape structures and analyse the processes and the cycling of 
materials within and between individual geosphere. The areas of socialization are soil science, 
geomorphology, hydrology, climatology, sustainable land management, environmental pollution, 
etc. 

The institute of geography offers various services, including a fully equipped laboratory for soil and 
sediment chemistry. The modern equipment and latest analysers enable research on an 
international level. 

IV.2. WORKPLACE LOCATION 

The geography laboratory is located in the 1st basement of the building; it occupies a total area of 
approximately 674 m2, including workshops, storages, offices and laboratories. The laboratories 
occupy around a third of the total surface, i.e. 250 m2 and are subdivided into 9 laboratories.  
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In summary, the organization of the laboratories is as follows: 

• Laboratory 117: Arrival of samples (soil, sediment), labelling, refrigeration for preservation, 
etc. 

• Laboratory 106a: used for the preparation of samples such as microwave oven, acid 
digestion, extraction with solvents.  

• Laboratories 110, 113, 114: these are analysis laboratories where we find the measuring 
instruments HPLC, GC-MS, ICP, etc. 

• Laboratory 106b: used for cleaning glassware, metal parts by ultrasonic bath and using 
ethanol as a solvent.  

• Room 115: used for the storage of chemicals substances, the products are stored in 
ventilated cabinets. 

• Room 116: used to weight the samples.  
• Laboratory 102: used for the measurement of metallic ultra-traces. This lab is not in the 

scope of this the report. 

A map of the area is available in the Appendix A 

IV.3. MAJOR TASKS AND PROCEDURES 

The laboratory of the geographical institute supports different types of sample treatment and 
preparation as extraction of organic compounds in solids (soil, lake sediments), microwave oven for 
acid digestion and organic extractions, evaporation of solvent with nitrogen and heated water bath, 
separation on the basis of molecular size and analysis as the concentration of metals and heavy 
metals: Al-Fe- Mg-Pb-Cu-Cd-Zn-Li-Mo-Se-As-Cr-Co-Mn-Ni, analysis of polycyclic aromatic 
compounds (PAHs), persistent organic pollutants (POPs), alkanes, PLFA and carboxylic acids, 
analysis of organometallic compounds of As, Sb and Hg. Table 1 describes a non-exhaustive list of 
the main analytical methods and instruments used by the laboratory. 

Environmental 
Analysis 

Flame-Atomic Absorption Spectrometer (FAAS), Fluorescence-
Spectrometer. 

Trace Analysis GC-IRMS, Trace Gas Analyser. 

Isotopic Analysis Inductively coupled plasma mass spectrometry (ICP-MS), Gas 
Chromatography Mass Spectrometer (GC-MS), High Performance 
Liquid Chromatography (HPLC). 

Non-destructive solid 
Analysis 

Near infra-red spectroscopy (NIRS) 

Table 1 Non-exhaustive list of analytical methods and instruments 

The analytical methods are described in the SOP (Standard Operating Procedure). These SOP 
contain the inventory of substances used, the instruments and consumables involved and a 
description of the steps to follow for digestion and/or extraction of samples. 
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IV.4. RELEVANT TECHNICAL INSTALLATIONS AND TOOLS 

The lab ventilation system is composed of air push and air extraction, the fresh air supplied is not 
re-applied filtered ambient air. The fresh air is coming from outside the building. Several fans are in 
place to serve this system. Figure 1 shows the schematic of the ventilation system. 

 

Figure 1 Schematics of the ventilation system 

Correct functioning of the fans is monitored via detectors and alarms, for each fume cupboard or 
for the suction at the lowest point of the labour, an air flow control system which guarantees a flow 
between a minimum and a maximum, so that failures can be noticed and corrected. Pressure and 
temperature of air inlet are also monitored.  

The isotope laboratory (lab 114) is equipped with an instrument that continuously monitors the 
presence of gases in the laboratory atmosphere. The gases measured are methane CH4 (5.8ppm) - 
oxygen O2 (20.9%) - carbon monoxide CO (2.0ppm) - sulphur dioxide SO2 (0 ppm). 

IV.5. SUBSTANCES USED 

Refer to Appendix B for a complete list of all the substances used for the lab activities. The more 
predominant substances used in the laboratory are dichloromethane, acetone, ethyl acetate, 
ethanol and some acids. Some mercury could be release during some soil extraction. 

V. OBSERVATION (LM) 

V.1. SHORT TASK DESCRIPTIONS OF THE ANALYSED WORKPLACES & PLANNED ANALYSIS IN THE ROOM 106 A 

28.11.2019 Task 1) To analyse methylmercury in soil sediments, there are three parts involved in 
the procedure; first is a leaching of total Hg from the sample with HCl, second there 
is a methylmercury (MeHg) extraction with dichloromethane (DCM) from the 
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leachate, and last is the aqueous back-extraction into a 0.1% L-Cysteine solution. The 
soluble MeHg is quantified using HPLC-ICP-MS. All tasks are done in a laboratory 
fume cupboard. On our first visit on the 27th of November 2019, we measured the 
exposure to methylene chloride (DCM) during extraction step.  

On our second visit on the 11th of December 2019, we measured the exposure to 
mercury during the three steps of the method.  

28.11.2019 Task 2) To analyse the pesticides in lake sediments, an accelerated extraction 
method with solvents (ASE) is used for the preparation of the sample which will be 
analysed by HPLC. After freeze and homogenization of the samples, the extraction 
method to be used is a combination of 2 extractions steps consisting of A) ethyl 
acetate and acetone at a ratio 70:30 (v/v) and B) 1% phosphoric acid and acetone in 
a ratio 70:30 (v/v). All tasks are done in a laboratory fume cupboard. 

On our first visit on the 27th of November 2019, we measured the exposure to ethyl 
acetate and acetone during 2 extraction steps. 

11.12.2019 Task 3) It is the same method as task 1 but this time we measured the exposure to 
mercury during the three steps of the method. The soluble MeHg is quantified using 
HPLC-ICP-MS. All tasks are done in a laboratory fume cupboard. 

VI. METHODOLOGY 

Our specific methodology is due to our global strategy. We want check to global work condition in 
the laboratory. Then we also measured specifically the quantitative exposure to solvent and methyl 
mercury during three specific task performed in the room 106a. The three tasks are the task 1, task 
2 and task 3 which are described in the chapter observation. 

VI.1. GENERAL CONSIDERATIONS (LM) 

The goal of the chemical risk assessment process is to assess and control exposures to chemicals for 
workers inside the laboratories. To accomplish this goal with limited resources, a tiered approach is 
used to assess exposures for all workers, prioritizing based on risk. Figure 2 describes this approach. 

 

Figure 2 Schematic description of the tiered approach 
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VI.2. BASIC CHARACTERIZATION (LM) 

The first step is to identify the chemical substances used in the laboratories. Therefore, we obtain 
information from two sources:  

a. Obtain SDS to compile information on each chemical such as constituents, GHS 
classifications, boiling point or vapour pressure and occupational exposure limits (OELs).  

b. Interview workers to identify the process and to determine frequency and duration of tasks 
involving potential exposure to chemicals, as well as quantity of chemicals used during the 
task. 

This basic characterization is attached in the Appendix B. 

VI.3. QUANTITATIVE RISK ASSESSMENT (LM) 

Based on Tier 2, we created a sampling plan to conduct quantitative sampling using validated 
methods.  

We will focus on the MeHg extraction and handling procedures as well as an overall evaluation of 
solvents use in the lab. The report will then focus on these two tasks, the relevant measurements 
and a discussion about the good laboratory practices and the current regulations about maternity 
protection. 

• MeHg extraction and handling of the MeHg standard 
• Organic analysis 
• Table 2 lists the substances we planned to specifically look for. 

Substance name CAS number Form VME VLE 

Methylene 
Chloride 

75-09-2 Liquid 177 mg/m3 353 mg/m3 

Acetone 67-64-1 Liquid 1200 mg/m3 2400 mg/m3 

Ethyl acetate 141-78-6 Liquid 730 mg/m3 1460 mg/m3 

Ethanol 64-17-5 Liquid 960 mg/m3 1920 mg/m3 

Methylmercury 7439-97-6 Aerosol 0.05 mg/m3 0.4 mg/m3 
Table 2 Basic information on the substances we specifically looked for. VME & VLA based on SUVA 2019 

VI.3.a. Methylmercury and solvents measurements - method and sampling plan  

i. Dichloromethane (ZA) 

We put first the PID outside the building for five minutes to calibrate the zero. Then we let the PID 
during two hours in the room 106a, the room in which DCM is used. At the end, we turned off the 
PID in the room 117. 

We decided to measure the quantitative exposure of employees to DCM. We took air samples with 
Gill Air + pumps fixed directly on the employees (Evelyne, Andrea and Patrick) during tasks 1 and 
task 2 which are described in the chapter observation. The sample was taken directly towards the 
area where we breathe, so we can deduce the true exposure of employees during their work. Given 
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the small number of employees present in the laboratory, we also took three samples in fixed areas 
next to the workstation that uses the DCM. 

ii. Acetone (ZA) 

We decided to measure also the quantitative exposure of employees to Acetone during the task 1 
and the task 2. We used the same sampling strategy as for the DCM. We analysed acetone 
according to the method “NIOSH 1300”. 

iii. Ethyl acetate (ZA) 

We measured also the quantitative exposure of employees to ethyl acetate during the task 2. We 
took one sample on Andrea, the only employee who worked with ethyl acetate and we took two 
samples one the fixe area closed to the workstation with ethyl acetate. We analysed ethyl acetate 
according to the method “NIOSH 1005”. 

iv. Ethanol (ZA) 

In the room 106b the microwave washing were performed. The following program were done two 
times during the measurement: 10 minutes washing with a solution 50% ethanol and 50% water, 
then 10 minutes only with 100% ethanol and finally 10 minutes with 100% acetone.  

We put during 5 min the PID outside the building for the zero calibration, then we let the PID in the 
room 106b closed to the washing machine. 

We measured also the quantitative exposure of employees to Ethanol during the task 2. We used 
the same sampling strategy as for the ethyl acetate. We analysed ethanol according to the method 
“NIOSH 1400”. 

v. Methyl mercury (LM)  

We measured also the quantitative exposure of employees to mercury during the task 3. We used 
the same sampling strategy as for the ethyl acetate. We analysed mercury according to the method 
“NIOSH 6009”. 

VI.4. GENERAL SCREENING OF VOLATILE ORGANIC COMPOUNDS - METHOD AND SAMPLING PLAN (ZA) 

We know that the laboratory work with several hazardous compounds as ethanol, acetone ethyl 
acetate, methylene chloride and dichloromethane. By performing a general screening, we will 
probably detect all those compounds, but the point of the screening is to check if some other 
compounds, which are not on the laboratory’s list and not used during analyses, are present in the 
air.  

We have carried out a general screening of volatile organic compounds by GC-MS according to the 
method “NIOSH 2549”. The GC-MS were performed in the LIST (Laboratoire intercantonal de santé 
au travail) at Peseux in the Canton of Neuchâtel. We took air samples in Tenax tubes for 10 minutes 
at a flow rate of 100 ml /min. The samples were taken the 28th of November 2019 approximatively 
around 11h am. It would be ideal to combine Tenax sampling with DNPH sampling, but we missed 
time and technical equipment for that. 
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For the main organic compounds used in the laboratory, acetone, ethyl acetate, dichloromethane 
and ethanol, we took air samples with Charcoal Tubes type ORBO-32 in the ambient air and in man-
monitoring at a flow rate of 100ml/min. After desorption in CS2 the samples are analysed by GC in 
the laboratory CIMO (Compagnie industrielle de Monthey SA) according to the method AIR-039. The 
samples were taken on the 28th of November 2019 at 12h am for DCM during 25 min. and at 
approx. 15h for acetone and ethyl acetate during 41 min. 

We measured the mercury by AAS-Graphite Furnace. The AAS & GF were performed in the 
laboratory CIMO (Compagnie industrielle de Monthey). We took air samples in Sorbent, 226-17-1a 
Carulite tubes for 287 minutes at a flow rate of 100 ml/min to capture mercury. The samples were 
taken on the 11th of December 2019 from 08h28 to 12h00 and after lunch break from 13h45 to 
15h00. 

The purpose of this analysis is to check if mercury substances other than those generated during 
analyses are present in the air. 

VI.5. AIR QUALITY AND THERMAL COMFORT - METHOD AND SAMPLING PLAN (ZA) 

We measured with a Q-Track the temperature, the relative humidity and the concentration of CO2 
and CO in the air. With the following measurements, we can examine the air quality and the 
thermal comfort in the laboratory.  

Before the measurement, we left for 5 minutes the Q-Track outside the building to calibrate the 0. 
Then we put the Q-Track in several rooms into the laboratory, in order we put it into the room 117, 
110, 117 again, 106a and 118. We let it longer in the room 118, because several employees use that 
room as office. We estimate that the physical comfort in that room is relatively important. Those 
measurements would be a good indicator of the efficiency of the general ventilation. 

VI.6. NOISE - METHOD AND SAMPLING PLAN (LM) 

As a laboratory technician told us that there is a noisy vacuum pump in the room 113, we decided 
to measure the equivalent exposure to noise during the pump is functioning. 

We measured 2 Leaq (level of equivalent exposure) in the room 112. We put the sonometer at 1 
meter distance from the vacuum pump. 

VI.7. FUME CUPBOARDS - METHOD AND SAMPLING PLAN (LM) 

The laboratory has 7 fume cupboards, 4 standard fume cupboards directly connected to the air 
ventilation network and three recirculating fume cupboards. The purpose of measuring the frontal 
air speed using a thermal anemometer is to verify the profile of the air speed in the fume cupboard 
opening. During the measurement, the opening of the movable glass is adjusted to 500 mm, in the 
context of our work the measurements were made at 450 mm because the glass is blocked at this 
height.  

For the recirculating fume cupboard, the filtered air being recycled in the laboratory, the use of 
these fume cupboard will be reserved for operations which emit substances known to be effectively 
retained by a filter or absorbed by a purifier adapted to the chemical properties of the products to 
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be retained. Consequently, a recirculating fume cupboard does not have the same level of 
versatility as a conventional fume cupboard. Rigorous following and replacement of the filtering 
agent, when necessary, must be ensured.  

All tasks associated with the laboratory procedure, apart from transfer of materials between fume 
cupboards and storage areas are undertaken using standard laboratory equipment housed within 
laboratory fume cupboards. 

According to the norm EN 14175 and according to the size of the fume cupboards we decided to 
measure the airflow to nine point at each fume cupboard. The cupboard are supposed to be open 
50 cm  high, but as several cupboard are blocked at 45 cm high we decided to measure all of them 
when they are open 45 cm high. 

VI.8. PERSONAL PROTECTIVE EQUIPMENT & HYGIENE ARRANGEMENTS (LM) 

We asked the lab personal about their use of PPEs. No specific tests were conducted. 

VII. RESULTS 

VII.1.  QUALITATIVE RISK ASSESSMENT (LM) 

For the qualitative chemical risk assessment, we used the “simplified chemical risk assessment 
methodology” approach. 

In this context, the Risk Rating is a decision-support tool that makes it possible to carry out an 
objective assessment of the chemical risk without first having to use techniques based on the 
analysis of ambient air or by bio metrology. 

This Risk Rating is also used to prioritize the quantitative industrial hygiene monitoring or the 
implementation of control measures, or to create a sampling plan based on the Risk Rating assigned 
to each of the tasks/chemicals. 

Based on the hazard information, quantities used, substance form and how they are used tasks and 
work practice, a qualitative chemical risk assessment has been undertaken and a worst-case 
scenario was generated for the assessment in terms of exposure frequency (daily) exposure time 
(4-8 hrs) and effectiveness of current controls (no controls in place). 

The hazard class of each substance and the risk ranking are presented in Appendix C. 

VII.2. QUANTITATIVE AND RELATIVE RESULTS FOR SOLVENTS AND METHYLMERCURY (ZA) 

We did some relative measurements with the PID. We measured the evolution of the relative 
concentration of Dichloromethane in the air in the room 106a during the task 1. Then we measured 
the evolution of relative concentration of ethanol in the room 106b during the washing process.  

For the quantitative measurements, we took several air samples during the tasks that require the 
use of solvents. We tried to take the air samples directly on the employees towards the area where 
they breathe. The number of employees working directly with solvents was small, so we took also 
some samples at fixe areas. 
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VII.2.a. Dichloromethane relative results in the room 106 a (ZA) 

Here we measured the relative concentration of DCM with a PID. Graphic 1 shows DCM equivalent 
amount of all solvents in the room 106a. We have to be conscious that in the room 106a, there are 
several solvents and not only DCM and we measure all of them in DCM equivalent scale. 

 

Graphic 1 Dichloromethane results. 1: Outside 2: Inside room 106a 3: inside room 117 

We can observe in the room 106a several high peaks of DCM. The high peaks of DCM appeared 
every time when the laboratory employees performed an extraction with DCM as solvent. The 
searchers and the technicians didn’t stay during the measurement all the time the room 106a. But 
we can deduce that there present during increasing peaks. 

Some peaks are bigger than others. But we can’t not deduce that during bigger peaks the 
employees where more exposed than during smaller peaks. The PID was at 2,5 m distance from the 
working station which uses DCM. The big peak at 12h41 is due to movement of the PID that was 
closer to the workplace for a while.  

The PID doesn’t show the real exposure of employees to the solvents, but only the relative 
concentration of solvents in the room. The employees are often closer to the source of 
contamination or they are out of the laboratory. We can’t deduce the absolute value with the PID. 
We must also consider that the TWA (time-weighted average) is perhaps still low or perhaps high. 
Only the quantitative measurements will indicate the real exposure of the employees. 
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VII.2.b. Dichloromethane quantitative results (Text: ZA, Table: LM) 

N° Date Time Sampling 
time min. 

Name &  
pump 

DCM  
µg 

ADCM  
mg/m3 

TWA 
mg/m3 

1 28.11.19 1218-1243 25 min. Andrea 
 - 44 

32 12.8 0.66 

2 28.11.19 1141-1205 24 min. Patrick  
- 46 

<5 - - 

3 28.11.19 1138-1205 27 min. Evelyne 
 - 50 

20 7.4 0.41 

4 28.11.19 1219-1246 27 min. Stationary 
- 48 

56 20.7 - 

Table 3 Quantitative results of DCM measurements during task 1 

N° Date Time Sampling 
time min. 

Name &  
pump 

DCM  
µg 

ADCM    
mg/m3 

TWA 
mg/m3 

1 28.11.19 1512-1553 41 min. Andrea  
- 44 

<5 - - 

2 28.11.19 1512-1553 41 min. Stationary 
- 39 

<5 - - 

3 28.11.19 1512-1553 41 min. Stationary 
- 48 

30 7.31 - 

Table 4 Quantitative results of DCM measurements during task 2 

The results for DCM are lower than SUVA OELS. The results for the sample taken on Evelyn, Andrea 
and Patrick are lower than 10% of the SUVA’s OEL and TWA is lower than 1% of the SUVA’s OEL.  

During the extraction phase with the dichloromethane solvent, traces of acetone were detected; 
measured concentrations of ethanol and ethyl acetate are lower than the detection limit of < 5 µg.  

VII.2.c. Acetone quantitative results (Text: ZA, Table: LM) 

The results for acetone are lower than SUVA’s OELS. The results for the sample taken on Evelyn, 
Andrea and Patrick are lower than 1% of the SUVA OEL and TWA is much lower of the SUVA’s OEL. 
However, we should not trust the TWA here. We didn’t follow the employees long enough to 
observe a significant TWA.  

N° Date Time Sampling 
time min. 

Name &  
pump 

Acetone  
µg 

AAcetone 
mg/m3 

TWA 
mg/m3 

1 28.11.19 1218-1243 25 min. 
 

Andrea 
- 44 

95 38.0 1.98 

2 28.11.19 1141-1205 24 min. Patrick  
- 46 

18 7.5 0.37 

3 28.11.19 1138-1205 27 min. Evelyne  
- 50 

12 4.4 0.24 

4 28.11.19 1219-1246 27 min. Stationary 
- 48 

11 4.0 - 

Table 5 Quantitative results for acetone measurements during task 1 
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N° Date Time Sampling 
time min. 

Name &  
pump 

Acetone  
µg 

AAcetone 
mg/m3 

TWA 
mg/m3 

1 28.11.19 1512-1553 41 min. Andrea  
- 44 

22 5.36 0.45 

2 28.11.19 1512-1553 41 min. Stationary 
- 39 

11 2.68 - 

3 28.11.19 1512-1553 41 min. Stationary 
- 48 

10 2.43 - 

Table 6 Quantitative results for acetone measurements during task 2 

VII.2.d. Ethyl acetate quantitative results (Text: ZA, Table: LM) 

The results for ethyl acetate are lower than SUVA’s OELS. The results for the sample taken on 
Andrea are lower than 1% of the SUVA OEL and TWA is much lower of the SUVA’s OEL.  

N° Date Time Sampling 
time min. 

Name &  
pump 

Ethyl 
acetate  

µg 

AEthyl- 
acetate 
mg/m3 

TWA 
mg/m3 

1 28.11.19 1512-1553 41 min. Andrea  
- 44 

6 1.46 0.12 

2 28.11.19 1512-1553 41 min. Stationary 
- 39 

15 3.65 - 

3 28.11.19 1512-1553 41 min. Stationary 
- 48 

12 2.92 - 

Table 7 Quantitative results for ethyl acetate measurements during task 2 

VII.2.e. Ethanol relative results (ZA) 

The graphic 2 presents the results of the measurements in the room 106 b. During the 
measurements two washing programs, described in methodology, run. Each program significantly 
increased the ethanol equivalent concentration in the air for a short time. 

 

Graphic 2 Ethanol results. 1: outside 2: inside room 106b 
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VII.2.f. Ethanol quantitative results (Text: ZA, Table: LM) 

The results for ethanol are lower than SUVA’s OELS. The result for the sample taken on Andrea is 
lower than 1% of the SUVA OEL.  

The ethanol concentration for sample on the fix areas is under our limit of quantification (lower 
than 1 mg/m3). 

N° Date Time Sampling 
time min. 

Name &  
pump 

Ethanol  
µg 

AEthanol  
mg/m3 

TWA 
mg/m3 

1 28.11.19 1512-1553 41 min. Andrea  
- 44 

28 6.82 0.58 

2 28.11.19 1512-1553 41 min. Stationary 
- 39 

<5 - - 

3 28.11.19 1512-1553 41 min. Stationary 
- 48 

<5 - - 

Table 8 Quantitative results for ethanol measurements during task 2 

VII.2.g. Methyl mercury quantitative results (LM) 

N° Date Time Sampling 
time min. 

Name &  
pump 

Mercury  
ng 

AMercury 
mg/m3 

TWA 
mg/m3 

1 11.12.19  0828-
12001345-
1500 

287 min. Andrea  
- 44 

< 5 <0.000174 <0.000104 

2 11.12.19  0828-1200 

1345-1500 
287 min. Stationary  

- 39 
< 5 - - 

3 11.12.19  0828-1200 

1345-1500 
287 min. Stationary  

- 48 
< 5 - - 

Table 9 Quantitative results for methyl mercury measurements during task 3 

The methyl mercury concentration for the samples on the fix areas is under our limit of 
quantification. The VME (8hours OEL) is fixed at 0.01 mg/m3 by SUVA. This mean that the 
concentration of methy mercury is lower than 1.74% of the VME ant the TWA is lower than that. 

VII.3. GENERAL SCREENING OF VOLATILE ORGANIC COMPOUNDS (ZA)  

The results here are expressed in a semi quantitative way, effectively all the results are expressed in 
nanograms of toluene D8 equivalent and microgram of toluene D8 equivalent per cubic meter. 

The samples were taken on fixe places in several rooms. This will allow us to determine the risk of 
multiple exposures. 

Here we choose to show the results for each room separately. So, it would be possible to determine 
if some compounds are specifically present in some room and not others. This could aloud in the 
future a more specific health and safety intervention. 
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Here we showed only the compounds which have a higher concentration than 20 nanograms 
equivalent toluene D8. All compounds identified in smaller amount than 20 nanograms are listed in 
appendix D.  

Blank sample 

The blank sample has a low ethanol contamination.  

 

Chromatogram 1 Results obtained by the chromatographic analysis for the blank sample 

Room 117 

In the room 117 we detected several chemicals in the air. However, this analysis cannot quantify 
those chemicals with great precision. 

 

Chromatogram 2 Results obtained by the chromatographic analysis in the room 117 

Room 106a 

The GC-MS detected all 3 compounds in the air. However, this analysis cannot quantify those 
chemicals with great precision. 

 

Chromatogram 3 Results obtained by the chromatographic analysis in the room 106a 

Room 110 

In the room 110 we detected also several compounds. We detected also toluene in small amount 
(19 µg/m3 equivalent toluene D8). However, this analysis cannot quantify those chemicals with 
great precision. 

Compound Name Cas # Probability Area

ng eq. toluene 

D8

µg eq             

tol D8 / m
3

Toluene-D8 STDI 2037-26-5 88.02 192362115 60

Ethanol 64-17-5 88.62 92396763 29

RT: 0.00 - 27.39
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Tube Tenax salle 117 970mL

Compound Name remarque Cas # Probability Area

ng eq. toluene 

D8

µg eq             

tol D8 / m
3

Ethyl Acetate 141-78-6 87.83 333554613 120 124

Toluene-D8 Internal standard 2037-26-5 87.85 166250124 60 62

p-Xylène 106-42-3 29.21 160007675 58 60

Acetone 67-64-1 87.44 134461286 49 50

Ethanol 64-17-5 88.62 118085027 43 44

Acetic acid, butyl ester 123-86-4 78.91 73827517 27 27

RT: 0.00 - 27.41
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Tube Tenax salle 106 1010mL

Compound Name remarque Cas # Probability Area

ng eq. toluene 

D8

µg eq             

tol D8 / m
3

Acetone 67-64-1 88.94 4025394039 1418 1404

Ethyl Acetate 141-78-6 94.37 909092625 320 317

Toluene-D8 STDI 2037-26-5 86.88 170365194 60 59

p-Xylene 106-42-3 30.79 164892659 58 57

Acetic acid, butyl ester 123-86-4 88.84 71661732 25 25

Methylene chloride 75-09-2 98.06 69106263 24 24

RT: 0.00 - 27.41
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Chromatogram 4 Results obtained by the chromatographic analysis in the room 110 

Room 113 

In the room 113, we detected also several chemicals in the air. However, this analysis cannot 
quantify those chemicals with great precision. 

 

Chromatogram 5 Results obtained by the chromatographic analysis in the room 113 

Room 115 

In the room 115 we detected also several compounds. We detected also Benzenes (carcinogenic) in 
small amount (65µg/m3 equivalent toluene D8). However, this analysis cannot quantify those 
chemicals with great precision. 

 

Chromatogram 6 Results obtained by the chromatographic analysis in the room 115 

VII.4. AIR QUALITY AND THERMAL COMFORT (ZA) 

The graphic 3 illustrates the evolution in the laboratory during one half day. The Q-track were 
measured the temperature during some time in several room into the laboratory. We can see that 
the temperature is relatively constant into the laboratory and that it doesn’t exceed 25 ̊C. 

Tube Tenax salle 110 1040 mL

Compound Name Cas # Probability Area

ng eq. toluene 

D8

µg eq             

tol D8 / m
3

Acetone 67-64-1 90.59 448884027 184 177

Toluene-D8 internal standard 2037-26-5 95.20 146553458 60 58

Ethyl Acetate 141-78-6 94.07 140528667 58 55

p-Xylene 106-42-3 29.83 97131137 40 38

Ethanol 64-17-5 64.07 76128748 31 30

Toluene 108-88-3 13.24 47835608 20 19

RT: 0.00 - 27.40
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Tube Tenax salle 113 990 mL

Compound Name Cas # Probability Area

ng eq. toluene 

D8

µg eq             

tol D8 / m
3

Acetone 67-64-1 90.98 405414563 149 151

Ethyl Acetate 141-78-6 94.42 265341089 98 99

Toluene-D8 STDI 2037-26-5 90.48 162858078 60 61

p-Xylene 106-42-3 30.34 147627089 54 55

Ethanol 64-17-5 94.35 134431260 50 50

Isopropyl Alcohol 67-63-0 26.56 101826814 38 38

Acetic acid, butyl ester 123-86-4 82.71 68798372 25 26

RT: 0.00 - 27.39
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Tube Tenax salle 115 910 mL

Compound Name Cas # Probability Area

ng eq. toluene 

D8

µg eq             

tol D8 / m
3

Ethyl Acetate 141-78-6 93.29 289024386 97 107

Acetone 67-64-1 88.28 283214695 95 105

Toluene-D8 STDI 2037-26-5 88.58 178080382 60 66

Benzene, 1,3-dimethyl- 108-38-3 30.71 176013629 59 65

Ethanol 64-17-5 81.00 124431385 42 46

Acetic acid, butyl ester 123-86-4 89.63 75712312 26 28
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Graphic 3 Continuous temperature measurement. 1: Outside the building 2: Inside room 117 3: Inside room 110 4: Inside room 117 
5: Inside room 106a 6: Inside room 118 

The graphic 4 illustrate the evolution of the relative humidity during a half day. The relative 
humidity is measured also by the Q-Track, so we can see on the graphic the evolution of the 
humidity in the same rooms. The humidity seems to be also constant, it elevates around 30% r.h. 
The peak on the beginning, which reaches around 50% r.h., is due to the difference between the 
temperature and humidity between outside the building and into the laboratory. 

 

Graphic 4 Continuous relative humidity measurement. 1: Outside the building 2: Inside room 117 3: Inside room 110 4: Inside room 
117 5: Inside room 106a 6: Inside room 118 

The Q-Track measured also the evolution of the amount of the carbon dioxide in the air in the 
laboratory. During the the measurements all windows were closed and mechanic ventilation was 
on. We can see that the concentration of carbon dioxide in the air never exceeds 900 ppm. The 
change in concentration is due to the change in the number of people in the room. 
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Graphic 5 Continuous carbon dioxide measurement. 1: Outside the building 2: Inside room 117 3: Inside room 110 4: Inside room 117 
5: Inside room 106a 6: Inside room 118 

With the Q-track we measured also the evolution of the carbon monoxide in the laboratory. The 
concentration of carbon monoxide in the laboratory is low. It exceeds never 1 ppm. The 
concentrations outside the building were higher. We explain the higher values from outside by the 
presence of cars. Indeed, the calibration of the Q-Track for the 0 was made in an open-air car park 

 

Graphic 6 Continuous carbon monoxide measurement. 1: Outside the building 2: Inside room 117 3: Inside room 110 4: Inside room 
117 5: Inside room 106a 6: Inside room 118 

VII.5. NOISE (LM) 

A noise load emitted by a vacuum pump coupled to an LC-MS instrument in laboratory 113. The 
vacuum pump performs a cycle of 15’ to obtain the desired vacuum, then the pump is in standby 
for 45 sec., and again a vacuum cycle of 15’. The noise load is LAeq 70.4dB. However, the 1 minute  
LAeq doesn’t represent a long term (8 hours) exposure. We don’t know how long employees spend 
in the laboratory 113 with the vacuum pump on. 
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At the workplace in the laboratory we didn’t hear any specific irrating noise. However, to have 
reference value we also measured the noise load of the general laboratory 117, the value obtained 
is LAeq 51.1dB and corresponds to the indicative values of a laboratory. 

VII.6. FUME CUPBOARDS (LM)  

The annual testing of fume cupboard is done out-house. 
According to the label on the glass of the fume cupboard 
the tests of verification are overdue since December 2017 
(Picture 2, Lab 117 fume cupboard A & B)  

A number of the fume cupboards used for the tests 
achieved an average face velocity of <0.4 m/s. Unless 
specifically designed to operate at lower flows, the 
minimum average face velocity should be 0.4 m/s as used 
without and dead spots or significant deviation from the 
mean. 

 

Picture 3 Laurent doing fume cupboards measurements 

 

Table 10 presents the results of the measurements for each fume cupboards. 

 
Average: 0.20 m/s 

Table 10 Results of fume cupboards measurements 

 
Average: 0.36 m/s 

 

 
Picture 2 Verification label 
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Average: 0.17 m/s 

 
Average: 0.42 m/s 

 
Average: 0.53 m/s 

 
Average: 0.51 m/ 

 
Average: 0.27 m/s 

 
 
 

Table 10 (continued) Results of fume cupboards measurements 
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A number of observations were made regarding the construction and configuration of the 
apparatus, equipment and materials within the fume cupboards and the Laboratory Technologists 
working positions that, in combination, could have an influence on the airflow through the 
enclosure (creation of dead spots and turbulence), and therefore its ability to contain the 
contaminants, e.g.: 

 

 

Picture 4 Overcrowded cup boards with schematic views of the result on the airflow 

• The laboratory technologists spend some time stood directly in front of the fume cupboard 
at the face with their hands and arms working (moving) within the cupboard. They also have 
to walk back and forth in front of the fume cupboards to get around. Both practices can 
disrupt airflow. 

 

 

Picture 5 Schematic of the airflow perturbation due to objects inside the fume cupboard 

• Items, including some large items, are located directly on the fume cupboard worktop, this 
obstructs flow to the rear (where this is unavoidable fume cupboard shelving or jacks should 
be used to create space around the items for airflow); the place sources of pollutant 
emissions not less than 15 - 20 cm from the opening plane. 

• There is at least one stage of the test that produces significant heat. Heat sources within a 
fume cupboard can affect the air dynamics within the cupboard. 



   

20 

 

 

Picture 6 Schematics of flow disruption due to the movements of the researcher 

VII.7. PERSONAL PROTECTIVE EQUIPMENT & HYGIENE ARRANGEMENTS (LM) 

All Laboratory Technologists wear standard Lab coats and googles at all times. The same Lab coat is 
worn all day (every day for at least a week unless significant visible contamination has occurred) 
regardless of what tasks are being undertaken. 

There is a laundry service in place for lab coats, there is no set frequency for changing lab coats; it 
depends on the individual and any visible contamination. 

Correct doffing of gloves was demonstrated by the Laboratory Technologist by turning them inside 
out whilst removing. The gloved hand made no skin contact. The doffing was also undertaken inside 
the fume cupboard. 

The required PPE for the tests is not standardized. Indeed, there is a “protective gloves guide” in 
the form of a displaying in the laboratory which recommends the use of VITTON gloves for 
chlorinated solvents (DCM), butyl gloves for strong acids and for all solvents (DCM) special 
methylmercury the gloves Silver Shield. The “Working safe in the GIUB Laboratory” directive also 
contains rules in terms of health protection, such as the wearing of PPE, general behaviour rules, 
handling and disposal of chemical, working with laboratory equipment. Employees must know and 
sign this directive before working in the laboratory. 

VIII. INTERPRETATION 

VIII.1. CHEMICAL RISK RATING (LM) 

Even with a conservative approach in terms of exposure frequency (daily) and exposure time (4-8 
hrs), the qualitative risk analysis did not identify a task with a predominant risk, the inhalation risk 
ratings for all substances are low (IH-1) and the dermal risk ranking are also low (IH-1). 

VIII.2. QUANTITATIVE RESULTS FOR METHYLMERCURY AND SOLVENTS & GENERAL SCREENING OF VOC (ZA) 

After performing the screening of volatile organic compounds, we find that several compounds are 
present in all rooms.  
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Ethyl acetate, acetone, ethanol, acetic acid butyl ester and isopropanol where detected in every 
room. Several compounds have similar critical toxicity. That mean respecting OELS is not enough for 
an efficient health protection. 

Compounds and critical toxicities: 

• Ethyl Acetate: Toxic for the upper respiratory system and eyes (INRS et NIOSH) 
• Acetone: Toxic for the respiratory system, the central nervous system and Eyes (NIOSH) 
• Acetic acid, butyl ester: Toxic for the upper respiratory system and eyes (INRS, NIOSH) 
• Isopropanol: Toxic for the upper respiratory system, eyes, liver and central nervous system 

(INRS, NIOSH) 

We detected also xylene in the room 115, toluene in room 110, benzene 1,3 dimethyl in room 115 
and dichloromethane in room 106: 

• Xylene: Toxic for the upper respiratory system, eyes and central Nervous system (INRS, 
NIOSH) 

• Toluene: Toxic for the view and the central nervous system (INRS, HSE, NIOSH) 
• Dichloromethane: Cause headache (HSE, NIOSH, DFG) 

In addition to the critical toxicity several of the substances are annotated SSc (If the MAK-value has 
been respected, there is no need to fear of damage to the foetus). by SUVA: Ethyl Acetate, Ethanol, 
Isopropanol and Toluene. 

Methylene Chloride and benzenes are carcinogen for humans. Therefore, respecting MAK-value is 
not enough to guarantee health protection, the ALARA principle (as low as reasonably achievable) 
must be applied.  

However, thee semi quantitative are good to identify risks of multi exposure but as they are not 
quantitative they don’t show the real amount of compounds to which the employees are exposed. 
Here the semi quantitative measurement demonstrated that there is a multi-exposure to organic 
volatile compounds, but for the actual amount, we have to look on the quantitative measurements. 

We have to be aware that the GC-MS cannot identify every compound. Some compounds could be 
presents in the air without appearing on GC-MS. We used methanol as solvent, so with the GC we 
cannot distinguish our methanol solvent or some methanol concentration in the air. 

Therefore, respecting MAK-value is not enough to guarantee health protection. We should analyse 
in a quantitative way each substance and established a global OEL by applying the formula 
recommended by SUVA. 

In this case we should look which substances have a critical toxicity for the same organ. Ex: Ethyl 
acetate 1, Acetone 2, acetic acid butyl ester 3, isopropanol 4 and xylene 5 have a critical toxicity for 
the same organ (eyes). So, the OEL for these substances would be the addition following the 
previous formula. The concentration of each compound divided by its own OEL, we add them all 
and results should lower or equal to 1. 
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But we cannot determine precisely the new OELS with the previous formula in this case. We don’t 
have quantitative results for every compound. 

However, the semi quantification (equivalent Toluene D8) of those compounds show that the 
concentration of the organic volatile compounds in the air is lower than OEL and it is confirmed by 
the quantitative measurements. 

The raw data obtained for the smaller peaks visible in the chromatogram are listed in the Appendix 
D. The relative amounts are, however, below 20 ng per tube in toluene D8 equivalent. The 
probability of identification of certain substances is relatively low and therefore unreliable. 

The PID measurments show that there are several higher peaks of solvents concentration in the 
room 106a and 106b. However, we can’t deduce the absolute value with the PID. We must also 
consider that the TWA (time weighted average) is perhaps still low. We didn’t observe any 
employee staying longer than a few minutes in the room 106b. And the PID was not enough close 
to the employees for real exposure estimation. Employees are often closer to the source of the 
contaminant but are also often other rooms in the laboratory. 

However, all quantitative measurements give absolute values smaller than 1/10 of the Swiss VME 
(8hour OEL) and when we recalculate the TWA it is smaller than 1/100 of the VME. However, we 
should not trust the TWA here. We didn’t follow the employees long enough to conclude a 
significant TWA. 

 In conclusion: We can say that all the concentration of all compounds we have measured, directly 
on people or on the fixe areas, is much lower than OELs. Some measured compounds have very low 
concentration in the air and we can even not detect them.  Their concentration is hundred times 
lower than the OELS. The compounds which were detected are also 10 to 100 times lower than 
OELs. We can conclude that the health of the employees in the laboratory is not put in danger with 
the organic volatile compounds. 

VIII.3. AIR QUALITY AND THERMAL COMFORT (ZA) 

The «Wegleitung zu den Verordnungen 3 und 4 zum 
Arbeitsgesetz» article 16 describes the ideal thermal condition 
according to the humidity. Figure 3 shows the relationship 
between air temperature, relative humidity and thermal 
comfort. 

According to the «Wegleitung zu den Verordnungen 3 und 4 
zum Arbeitsgesetz» article 16, the air in the laboratory is 
slightly too dry and the ambient temperature too high. The 
temperature rises to 25 degrees and the relative humidity is 
30%. This can cause some discomfort during working hours. 
The «Abbildung 316-2» show that for the ideal comfort 
condition the temperature should be lower than 24 ̊C and the 
relative humidity higher than 35%. But we are aware that a 
higher humidity could be incompatible with the laboratory 
work. 

 

Figure 3 Relationship between air 
temperature, relative humidity and thermal 
comfort 
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The measured amount of carbon monoxide and carbon dioxide is low in the different parts of the 
laboratory. The level of carbon dioxide never reaches 1000 ppm (Pettenkoffer number) inside. 
According to the «Wegleitung zu den Verordnungen 3 und 4 zum Arbeitsgesetz» article 16, air never 
exceeding 1000 ppm can be considered of good quality. The MAK value for carbon dioxide is set at 
5000 PPM. The level of carbon monoxide is close to 0. We measured larger amounts of carbon 
monoxide outside than inside. This is explained by the fact that we have made measurements in the 
middle of an outdoor parking lot and the cars produce carbon monoxide. The MAK Value for carbon 
monoxide is 30 ppm. 

VIII.4. NOISE (LM) 

The noise level must be reduced to the lowest level suitable for the operating conditions by 
measures taken at the source. The working law defines limit and indicative values depending on the 
task. Tables 11 and 12 present the noise limit values currently recognized in Switzerland. 

TASKS Sound level Lex in dB(A) 

Normal requirements Increased requirements 

Gr 1 Industrial tasks < 85 ≤ 75 

Gr 2 Office tasks ≤ 65 ≤ 55 

Gr 3 Requires great 
concentration 

≤ 50 ≤ 40 

Table 11 Indicative values depending on the task 

TASKS Sound level Lex in dB(A) 

Normal requirements 

Meeting room 40 

Small office (max 3 
people) 

40 

Laboratory 50 
Table 12 Indicative value of the background noise 

The value measured does not represent a risk for the laboratory technician, especially that the 
presence of the laboratory technician is punctual. 

This situation should be reassessed if a fixed place of work would be created. Another solution to 
solve this situation would be to place the vacuum pump in room 113 used for the storage of 
equipment. 

VIII.5. FUME CUPBOARDS (LM) 

The minimum flow rate in m3/h required for a fume cupboard is defined in CFST directive Nr. 1871 
Chemical laboratories in appendix 1 part 4.72. All other requirements are defined in European 
standard EN 14175. 

Routine tests are defined in part 4 of standard EN14175, they must be carried out periodically and 
make it possible to verify the maintenance of the performance of the fume cupboard over time. 
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All fume cupboards shall be verified on a yearly basis to ensure good function and adequate filter 
agent in case of models using recirculation. 

All measurement points must be systematically greater than or equal to 0.4 m/s. The global 
performance of the fume cupboards is good, but several point in many fume cupboard are lower to 
the limit of 0.4 m/s. This is due to many various items under the fume cupboard which disrupt the 
air flow. However, we measured the air flow by a handled anemometer which is, of course, less 
precise than one tripod-fixed. 

All available space is utilized and there is no equipment free zone immediately behind the plane of 
the sash (if contaminants are generated and released in this area there is a higher possibility of 
them being drawn out of the cupboard by convection currents caused by operator movements). In 
combination, the position of the Laboratory Technologists when undertaking the manual parts of 
the tests is optimal for their Lab Coats and workwear to become contaminated. The Laboratory 
Technicians wear these same Lab coats all day throughout the workplace, potentially spreading 
contamination and increasing exposure potential. 

The ventilation system is equipped, for each fume cupboard or for the suction at the lowest point of 
the room, with an air flow control system which guarantees a flow between a minimum and a 
maximum. 

  

Picture 7 Safety device of the ventilation system 

The global system of ventilation and alarm is enough to guarantee the safety work into the 
laboratories when people work under the fume cupboards. 

VIII.6. PERSONAL PROTECTIVE EQUIPMENT & HYGIENE ARRANGEMENTS (LM) 

A framework to standardize SOP elaboration should be implemented and a specific chapter 
regarding the proper use of PPE should be written. 
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IX. OCCUPATIONAL MEDICINE CONSIDERATIONS (TG) 

IX.1. GENERAL CONSIDERATIONS 

The lab manager does not report any accident up to now but is interested about the protection of 
pregnant women. The lab never employed a pregnant woman up to now but with several female 
workers, the lab manager asked for a preliminary analysis of the protection measures that should 
be taken in the event of a pregnant woman worker.  

Therefore, we will focus on maternity protection but also analyse general occupational medicine 
considerations, mainly regarding the use of chemicals and the ergonomics state of the lab. In order 
to do so, we will organize the medical hazards evaluation part of this report following the 
Ordonnance du DEFR sur les activités dangereuses ou pénibles en cas de grossesse et de maternité 
(822.111.52). 

IX.2. MEDICAL HAZARDS EVALUATION 

IX.2.a. Chemical hazards 

Based on the analysis conducted and described above, here are the principles medical 
considerations regarding the chemical hazards in the lab.  

The analysis is based on the integration of the following information: 

• On-site measurements 
• Known H-sentences 
• SUVA Occupational Exposure Limits 
• SUVA notations 
• Acute Hazard based on the GHS Column Model 2017 from the DGUV 

i. Methylmercury 

Methylmercury does not play a major role in occupational medicine nowadays and occupational 
health problem related to this compound are extremely rare. In an occupational setting, 
methylmercury would be mainly absorbed through the skin by direct contact. It has a great affinity 
for the nervous system and could also easily pass across the placenta. Chronic exposure of workers 
would result in slowly progressing neuropsychological symptoms.  

Actual measurements conducted in the lab within this project demonstrate very low concentration 
of methylmercury at the workplace. 

For standard laboratory activities following the good laboratory practices, we do not expect 
significant health hazard on workers. No biomonitoring is available. 

Effects on the foetus are unknown but may possibly imply deficits in development. According to the 
current regulations (OProMa art. 13, al. 2b), pregnant and breastfeeding women are not allowed to 
be assigned to a workplace implying the use of mercury and its derivatives. Based on our 
measurements, other tasks within the same lab could anyway be assigned to pregnant and 
breastfeeding women as long as it complies with the regulations. 
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ii. Dichloromethane 

Dichloromethane is a particular solvent which is metabolized into CO. This could result in CO 
intoxication with potential severe health effects on the workers. Toxic effect on the central nervous 
system (mainly on the optic nerve) and the liver are also known. Dichloromethane is classified as a 
2B carcinogen by the International Agency for Research on Cancer (IARC) and as C1#B by the SUVA. 
Dichloromethane is recognized as a possible human carcinogen but the SUVA estimates that no 
increased cancer risk has to be expected if the occupational exposure limit is respected. No 
teratogenic effect has been described. 

Actual measurements conducted in the lab within this project demonstrate very low concentration 
of dichloromethane at the workplace. 

Dichloromethane exposure may be subject to biomonitoring through measurement of either CO-
Haemoglobin or the compound itself.  

According to the current regulations (OProMa art. 13, al. 2a), pregnant and breastfeeding women 
shall not be exposed to this chemical. Furthermore, they cannot be assigned to other activities 
within the same lab. 

iii. Hydrofluoric acid 

In the lab, specific procedure implies the use of HF. Specific technical and organisational procedures 
have been implemented to protect the worker. HF is only manipulated inside a clean room with 
controlled access granted only after a specific training. Inside the clean room, the environment is 
strictly controlled with redundant systems. 

The main risk of exposure, given the technical and organisational protective procedures, would be 
an accidental dermal contact with HF due to human error. HF dermal exposure results in 
paucisymptomatic burns at first evolving to deep necrosis within a few hours. Furthermore, HF has 
the ability to penetrate circulation and deeply impact the electrolytic homeostasis resulting in 
severe hypocalcaemia with possible resulting cardiac rhythm abnormalities up to cardiac arrest.  

Immediate supportive and specific care by co-workers would be needed in case of an accident. The 
lab has a specific HF emergency kit inside the clean room, including the proper antidote. All lab 
workers going inside the HF lab have been previously trained by the lab manager. 

Few data exist regarding the exposure to HF and the pregnancy. In such situation, the application of 
the OProMa art. 5 “Presumption of danger” implies that pregnant and breastfeeding women shall 
not be allowed to work with HF neither to penetrate in the HF lab. 

iv. Ethanol, ethyl acetate and acetone 

No significant health hazard neither undesirable effect on foetus have to be expected on workers as 
long as the good laboratory practices are applied for standard laboratory activities. The same 
recommendation applies to pregnant and breastfeeding women. 
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IX.2.b. Biological hazards 

As this was not the objective of the current project, we didn’t conduct a thorough analysis of the 
biological hazards in the lab. Based on the information we get, we anyway do not expect high class 
pathogen as the lab uses only soil samples from the natural environment. 

IX.3. PHYSICAL HAZARDS 

IX.3.a. Heavy loads 

Daily activities do not involve carrying out loads of more than 5 kg, except if the worker decides to 
transport multiple loads at the same time. The trash bins may weight more than 5 kg if full. The lab 
apparatus are not expected to be moved on a regular basis. Based on these observations, we do not 
expect significant health hazards due to the manipulation of current lab objects. 

IX.3.b. Body positions and movements 

Bench work 

The standing position is predominant during bench work. It is necessary to work above shoulder 
level or under waist level to grab the material needed for the experiments. The bench’s height is 
fixed and may imply postural constraints for tall workers. 

Data analysis, report redaction 

These activities imply mainly a sitting position in front of at least one computer screen. The tables 
are set at a fixed height. The desks are positioned perpendicularly to the windows. The desks are 
situated inside the lab zone, as well as the team conference area. The chairs are mainly old desk 
chairs with easily modifiable sitting height but without lumbar support, dynamic positioning or 
armrests.  

IX.3.c. Climate exposure 

There is no exposure to extreme climate inside the lab. The mean temperature and humidity are 
within the acceptable range. The thermal comfort within the lab is adequate. 

IX.3.d. Noise exposure 

There is obviously no activity exposing the workers to more than 85 dB(A) LEX 8 h. Anyway, some 
activities using ultrasound apparatus and vacuum pump for example may imply a hearing fatigue 
and the use of hearing protection devices could be recommended for lab workers using these 
devices or working in the vicinity of these devices. 

IX.3.e. Exposure to ionizing and non-ionizing radiations 

The lab does not use ionizing radiation. However, a specific procedure requires the use of 
microwaves. We did not measure the non-ionizing radiation but given the information we gathered, 
we do not expect undesirable health effect on workers. Specific restrictions may apply to pregnant 
women and will be developed later. 
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IX.4. PSYCHOSOCIAL STRAIN 

IX.4.a. Work organization system 

As a research institute, there is quite a flexible work organization system following the load of 
experiments running. No night shifts are expected and week-end presence should be necessary to 
control the experiments. There is no obvious overtime. 

IX.4.b. Predetermined work-rate 

There is no predetermined work rate.  

X. CONCLUSION (ZA) 

The actual state of the laboratory of Geography at the University of Bern is very reassuring and 
good safety practices and procedures are implemented. We did not find any major issue that shall 
be treated immediately or that could represent a risk for the employees.  

We formulated some recommendations to increase the safety and improve the laboratory practices 
and we focused also on the recommendations regarding pregnant and breastfeeding women. 
Please note that this work does not represent an official risk assessment in regard to the law and 
that such a work has to be done by a certified occupational health specialist. 

We meet several limitations during our project. First limitation is due to the objective, as the 
company did not express any specific problem, we tried to analyse the situation in broad way. The 
more broadly the situation is analysed the more difficult it becomes to go into specific points in 
depth.  

We were only able to take a very limited number of samples. We had to find a date when 
employees were doing risky tasks. Our laboratories have also limited ability to analyse our samples.  

We took specific sample for many different substances. However, only few samples per substance 
were taken and analysed. Analysis of the samples gives us results 100 times lower than the OELs. 
So, we can consider that the general health and safety condition in the laboratory are very good.  

Therefore, we renounce doing a statistical analysis. Indeed, it is useless in a similar case. For 
statistical analyses we should have focused on a more specific problem and we should have more 
samples. 

We followed the workers only for two days. We don’t know if the working habits during these two 
days are usual or if our presence influenced the working habits. 
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XI. RECOMMENDATIONS (TG) 

XI.1. GENERAL RECOMMENDATIONS 

Beside the good laboratory practices, we recommend to not expose workers with known coronary 
artery disease to dichloromethane. 

As we didn´t conduct a specific HF analysis during our project, we recommend that an independent 
measurement of HF in the air should be conducted. Furthermore, regular calibration of sensors is 
necessary as well as the regular check of the safety kit expiration date. 

XI.1.a. Good Practices in Laboratory 

We strongly support the use of the internal document “Working safe in the GIUB Laboratory” and 
emphasize and enhance it with the following points: 

• Avoid the use of recirculating fume cupboards when CMR products are likely to be released. 
• Accordingly to the manufacturer, monitor the active charcoal filters of the recirculating 

fume cupboards every 6 months and replace them after 1500 hours of use or after 12 
months. 

• Do not eat or drink inside the lab or at a desk situated inside the lab. 
• Always wear a lab coat/overall and protection glasses inside the lab in order to reduce direct 

and indirect exposures. 
• Schedule regular professional cleaning of the lab coats, even if they don’t seem 

contaminated. 
• Wear adapted gloves while manipulating chemicals and change them after each contact 

with a chemical or at least every 30 minutes. 
• Whenever possible, always manipulate chemicals under ventilation or inside a fume hood. 
• Hands have to be washed before exiting the lab. 
• Have an evening shower. 
• Regularly update the standard operating procedures (SOP). 

XI.1.b. First aid & emergency procedures course 

All lab personal shall be trained in regard of the emergency procedures within the lab, the building 
and the University. Furthermore, all lab personal shall be trained in regard of the emergency & first 
aid procedures regarding HF exposure accidents, not only the people going inside the specific HF 
lab. This would guarantee rapid reactions and rapid on-site arrival of trained emergency personal.  

XI.1.c. Workplace ergonomics 

We strongly recommend the use of new desk chairs with improved support functions such as 
lumbar support, dynamic positioning and arm rest. The use of height-adjustable desks has to be 
discussed on an operational level due to the costs of such devices. Anyway, we recommend its use 
at least for people with known musculoskeletal problems. Furthermore, the workers should have a 
small introduction about body & workplace positioning to help avoid musculoskeletal symptoms. A 
good tool to help introduce workplace ergonomics is the EKAS-box available on the internet 
(https://www.ekas-box.ch). 
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Ideally, workers should also use stand rest device while working in a standing position. Ideally, 
workers should be able to also work at the bench in a sitting position on specific highchairs with 
enough leg room under the bench.  

Based on our experience, we also want to emphasize a regular check of the proper function of the 
informatics material, especially peripheral material such as pointer devices and keyboards that 
could quite often dysfunction.  

XI.2. SPECIFIC RECOMMENDATIONS FOR WOMEN OF CHILDBEARING AGE 

All women workers should be informed about the maternity protection precautions at the 
workplace and should have access – at any time – to a thorough and workplace-specific risk analysis 
made by a specialist in occupational medicine. We strongly encourage the lab manager to ask at 
least for a general risk analysis and to spread the message that any women planning to get 
pregnant should announce it as soon as possible to her gynaecologist and provide him or her with 
the above-mentioned risk analysis. He or she could then conduct a thorough personal assessment 
and to have recourse to any occupational health specialist to help him or her in this task.  

XI.3. SPECIFIC RECOMMENDATIONS FOR PREGNANT WOMEN 

XI.3.a. General Considerations 

The moto of the maternity protection is that the work activities shall not be endangered the 
pregnant or breastfeeding women neither their foetuses nor children (LTr art. 35). 

We strongly encourage pregnant women to early talk about their job to their gynaecologist and 
provide him or her with the above-mentioned risk analysis. For evident safety reasons, we strongly 
encourage the pregnant women to announce as soon as possible their pregnancy to the lab 
manager, in order to apply the necessary precautions. We strongly encourage the lab manager to 
widely spread this message and to keep an open-minded position thereabout.  

Please note that given the current regulations, pregnant women must be authorized to quit the 
workplace if they feel so, without the need to justify (LTr art. 35). 

All pregnant women, once the pregnancy announced, shall benefit from a personal talk with the 
person responsible for the health protection and shall be given all necessary information regarding 
the maternity protection precautions inside the lab (OProMa art. 18) as well as a thorough 
workplace-specific risk analysis made by a specialist in occupation health (OLT1 art. 63, OProMa art. 
1). Our primary recommendations are described in the next chapter. 

The doctor in charge of the pregnancy follow-up is responsible to assess the efficacy of the 
protective measures and the health of the pregnant woman and the foetus. He could issue medical 
certificate limiting the activities (OProMa art. 2-3). He could ask support to occupational health 
specialist (OProMa art. 17). The cost of such evaluation has to be paid by the employer (OProMa 
art. 4). 

Pregnant women shall have at their disposition a room where they can rest and lie down (OLT3 art. 
34). This room must be outside the lab and in quiet environment within the same building.  
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After the birth, all working activities are strictly prohibited during a minimal period of 8 weeks. 

XI.3.b. Specific considerations 

1. Chemical hazards (OProMa art. 13) 

Pregnant women shall not be exposed to the following chemicals during their work at the 
lab: 

 Methylmercury 

 Dichloromethane 

 Hydrofluoric acid 

While pregnant women may be assigned to another task within the same lab when speaking 
about methylmercury, they shall not be authorized to penetrate a lab where 
dichloromethane and/or hydrofluoric acid are used. 

The other chemicals analysed do no present an increased danger for the pregnant women 
and the foetus. Anyway, pregnant women have the right to ask to be dispensed from 
activities involving these chemicals and the employer should provide them with an 
equivalent activity without risks. 

2. Biological Hazards (OProMa art. 10) 

Pregnant women shall not be exposed to microorganisms from class 2 or above. 

3. Heavy loads (OProMa art. 7) 

Pregnant women can regularly carry on loads up to 5 kg until the end of the sixth month of 
pregnancy. From the seventh month of the pregnancy, maximal loads are limited to 5 kg 
maximum. 

4. Body positions and movements (OProMa art. 9, OLT1, art. 61) 

Working in standing position from the fourth month require regular 10 min breaks every 2 
hours (included in the working time) and the standing position shall be limited to maximum 
4 hours a day from the sixth month. 

Body positions and/or movements implying early fatigue are not tolerated. This description 
includes repetitive tasks above the shoulder level or under the waist level (such as grabbing 
lab items), need to squat, not enough leg room under a bench or a desk. A specific 
ergonomics analysis is recommended. 

5. Climate exposure (OProMa art. 8) 

Work is authorized in the temperature range from –5°C to +28°C. Specific adaptations may 
be needed for outside work, which was not within the scope of this project. 
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6. Noise exposure (OProMa art. 11) 

No exposure to noise level above 85 dB(A) LEX 8h is tolerated. Do not forget to take into 
consideration this point while acquiring new device.  

7. Exposure to ionizing and non-ionizing radiations (OProMa art. 12) 

Avoid affecting pregnant women to activities involving radiations. Limit values must be 
respected. 

8. Overtime (OLT1 art. 60) 

No overtime is authorized during the pregnancy. The maximal daily working time is 9 hours.  

A summary of the specific recommendations for pregnant and breastfeeding women is attached in 
Appendix E. 

XI.4. SPECIFIC RECOMMENDATIONS FOR BREASTFEEDING WOMEN 

The recommendations for breastfeeding women are based on those or pregnant women but some 
simplifications are brought. Please refer to the Appendix E to see specific adaptations for 
breastfeeding women. 
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I. APPENDIX A (LM) 

This is the general map of the area as photographed on 28st of October. 

 

 

Fume cupboards instal.   Noise vacuum pump 

  COV screening   PID ethanol 

  Man monitoring dichloromethane, acetone, ethyl acetate, mercury 
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II. APPENDIX B (LM) 

This table lists all the substances used in the lab as well as their basic characteristics. 

Substances CAS Form Danger GHS VME/VLE Nota. 
SUVA 

Target Method CMR 

Acetonitrile 75-05-8 Liquid H225 
H302 
H312 
H319 
H332 

 

 

20ml/m
3 

34mg/m
3 

40ml/m
3 

68mg/m
3 

R 
SSc 

VRI 
Liver 

INRS 
NIOSH 

  

Methanol 67-56-1 Liquid H225 
H301 
H311 
H331 
H370 

 

200ml/m
3 

260mg/m
3 

800ml/m
3 

1040mg/m
3 

R 
SSc 
B 

SNC 
Eyes 

INRS 
NIOSH 

  

Aminomethyl 
phosphonic acid 

1066-51-9 Solid     -         

Dichloromethane 75-09-2 Liquid H315 
H319 
H336 
H351 

 

 

 

50ml/m
3 

177mg/m
3 

100ml/m
3 

353mg/m
3 

R 
C1

#
B 

B 

SNC HSE 
NIOSH 
DFG 

C2 

L-Cysteine 52-90-4 Solid   
 

-         

Acetone  67-64-1 Liquid H225 
H319 
H336 
EUH066 
 

 

 

500ml/m
3 

1200mg/m
3 

1000ml/m
3 

2400mg/m
3 

B VR 
SNC 
Eyes 

NIOSH   

Ethylacetate 141-78-6 Liquid H225 
H319 
H336 
EUH066 
 

 

 

 

200ml/m
3 

750mg/m
3 

400ml/m
3 

1460mg/m
3 

SSc 
  

Eyes INRS 
NIOSH 

  

Glyphosate 1071-83-6 Solid H318 
H411 

 

-         

Sodium 
tetraborate 

 1330-43-4 Solid H319 
H360  

 

 0.8 mg/ m
3 

0.8 mg/ m
3 

 

  

        

FMOC chloride 28920-43-6    H318 
 

  
  
  

        

Ammoniac 
solution 25% 

 1336-21-6 Liquid H314 
H335 
H400 

 

 

 

  
  

        

HNO3 65%  7697-37-2 Liquid H272 
H290 
H314 
H331 
EUH071 

 

 

2ml/m
3 

5mg/m
3 

2ml/m
3 

5mg/m
3 

  VRS 
Eyes 
Teeth 

NIOSH 
OSHA 
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HCl 37% 7647-01-0 Liquid H290 
H314 
H335 

 

 

2ml/m
3 

3mg/m
3 

4ml/m
3 

6mg/m
3 

SSc 
  

VRS NIOSH 
OSHA 
DFG 

  

H2O2 7722-84-1 Liquid H302 
H318 
H412 

 

 

1ml/m
3 

1.4mg/m
3 

2ml/m
3 

2.8mg/m
3 

SSc 
  

VRS 
Eyes 

OSHA 
DFG 

  

Acid formic 64-18-6 Liquid H226 
H302 
H314 
H331  

 

5ml/m
3 

9.5mg/m
3 

10ml/m
3 

19mg/m
3 

SSc 
  

VRS 
Skin 
Eyes 

NIOSH 
OSHA 
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III. APPENDIX C (LM) 

This table presents the hazard class for each substance. 

Mass (g) Substance Danger Hazard 
Class 

 
  5 ml 

Acetonitrile 

 

H302 + H312 + 332 Harmful if swallowed, in contact with skin or inhaled 
H319 Causes serious eye irritation 

 
2 

 
  7 ml 

Methanol 

 

H301 + H311 + 331 Toxic if swallowed, in contact with skin or if inhaled 
H370 Causes damage to organs 

 
4 

 0.3 mg 
 

AMPA Aminomethyl 
phosphonic acid 

No H statements assigned.  1 
 

 
   5 ml 

Dichloromethane 

 

H315 Causes skin irritation 
H319 Causes serious eye irritation 
H336 May cause drowsiness or dizziness, cat. 3, Central nervous system 
H351 Suspected of causing cancer, cat. 2 

 
4 
 

 
   0.5 g 

L-Cysteine 

 

H302 + H312 + 332 Harmful if swallowed, in contact with skin or inhaled 
 

  
2 

 
   3 ml 

Acetone 

 

H319 Causes serious eye irritation 
H332 Harmful if inhaled 
H336 May cause drowsiness or dizziness 
EUH 066 Repeated exposure may cause skin dryness or cracking 

 
2 

 
   7 ml 

Ethylacetate 

 

H319 Causes serious eye irritation 
H336 May cause drowsiness or dizziness 
EUH 066 Repeated exposure may cause skin dryness or cracking 

 
2 

 
2.5 mg 

Glyphosate 

 

H318 Causes serious eye damage 
  

  
3 

 
    5 g 

Sodium tetraborate 

 

H319 Causes serious eye irritation 
H360 May damage fertility or the unborn child 

  
4 

 
0.15 ml 

FMOC chloride 

 

 H318 Causes serious eye damage 
  
  

  
3 

  
 
0.2 ml 

Ammoniac solution  
25 % 

 

H314 Causes severe skin burns and eye damage 
H335 May cause respiratory irritation 

  
3 

 
   4 ml 

HNO3 65% 

 

H314 Causes severe skin burns and eye damage 
H331 Toxic if inhaled 
EUH 071 Corrosive to the respiratory tract 

 
 

3 

 
   3 ml 

HCl 37% 

 

H314 Causes severe skin burns and eye damage 
H335 May cause respiratory irritation 

 
3 

 
   2 ml 

H2O2 

 

H302 Harmful if swallowed 
H318 Causes serious eye damage 

 
3 
 

 
0.15 ml 

Acid formic 

 

H302 Harmful if swallowed 
H314 Causes severe skin burns and eye damage 
H331 Toxic if inhaled 

 
3 
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This table presents the risk ranking of the chemical substances used in the lab. 
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IV. APPENDIX D (ZA) 

The tables below list, for each measurement, the raw data obtained for all peaks visible in the chromatograms. All relative amounts 
are, however, below 20 ng per tube in toluene D8 equivalent. Please be advised that the probability of identification of certain 
substances is relatively low and therefore unreliable. 

 

Table 13 Blank sample 

 

 

Compound Name Cas # Probability Area

ng eq. toluene 

D8

µg eq             

tol D8 / m
3

2,2-Dimethoxybutane 3453-99-4 71.95 17037737 5

2-Butanone 78-93-3 68.79 16160762 5

d-Mannitol, 1-decylsulfonyl- NA 28.17 14804420 5

Pterin-6-carboxylic acid 948-60-7 39.20 11743537 4

Hydrazine, (2-methyl-1-propenyl)- 75112-80-0 42.09 10239286 3

Bicyclo[2.2.1]heptan-2-one, 4,7,7-trimethyl-, semicarbazone 24230-79-3 15.09 10095001 3

Acetic acid, hydrazide 1068-57-1 77.77 10059682 3

Propane, 2,2-dimethoxy- 77-76-9 33.12 8987450 3

1-Monolinoleoylglycerol trimethylsilyl ether 54284-45-6 13.06 7505553 2

Octadecane, 9-ethyl-9-heptyl- 55282-27-4 8.85 7131727 2

Acetic acid, hydrazide 1068-57-1 58.15 6787010 2

4H-Pyrazole, 3-tert-butylsulfanyl-4,4-bistrifluoromethyl- NA 11.59 6539310 2

Hydrazine, 2-butenyl- 36566-68-4 32.04 6502382 2

Eicosane, 3-methyl- 6418-46-8 5.48 5769070 2

3-Trifluoroacetoxypentadecane NA 16.94 5362170 2

2H-Pyran-2,3-diol, tetrahydro-, diacetate, trans- 3021-94-1 27.19 5253245 2

9,12,15-Octadecatrienoic acid, 2-[(trimethylsilyl)oxy]-1-[[(trimethylsilyl)oxy]methyl]ethyl ester, (Z,Z,Z)-55521-23-8 23.71 4544027 1

Acetic acid, hydrazide 1068-57-1 69.89 4514033 1

Acetic acid, hydrazide 1068-57-1 67.91 4457468 1

Glycylglycine 556-50-3 37.82 4053045 1

Androstane-11,17-dione, 3-[(trimethylsilyl)oxy]-, 17-[O-(phenylmethyl)oxime], (3à,5à)-57305-11-0 26.95 3962754 1

N-[3,5-Dinitropyridin-2-yl]glutamic acid NA 7.71 3915857 1

12,15-Octadecadiynoic acid, methyl ester 57156-95-3 6.30 3610382 1

Propanoic acid, 3-hydroxy-, hydrazide 24535-11-3 55.84 3598014 1

Acetic acid, hydrazide 1068-57-1 59.55 3579454 1

Propanoic acid, 3-hydroxy-, hydrazide 24535-11-3 28.60 3286835 1

Pterin-6-carboxylic acid 948-60-7 11.22 3188076 1

Silanol, trimethyl- 1066-40-6 68.20 3159062 1

Benzene, 2-[(tert-butyldimethylsilyl)oxy]-1-isopropyl-4-methyl- 330455-64-6 30.33 2942869 1

Hydrazinecarboxylic acid, ethyl ester 4114-31-2 57.85 2915546 1

8,9,9,10,10,11-Hexafluoro-4,4-dimethyl-3,5-dioxatetracyclo[5.4.1.0(2,6).0(8,11)]dodecaneNA 20.48 2882472 1

9,12,15-Octadecatrienoic acid, 2-[(trimethylsilyl)oxy]-1-[[(trimethylsilyl)oxy]methyl]ethyl ester, (Z,Z,Z)-55521-23-8 20.47 2874659 1

Oxygen 7782-44-7 22.43 2860080 1

Pterin-6-carboxylic acid 948-60-7 6.58 2720938 1

2-Trifluoroacetoxydodecane 1894-68-4 10.63 2488850 1

9,12,15-Octadecatrienoic acid, 2-[(trimethylsilyl)oxy]-1-[[(trimethylsilyl)oxy]methyl]ethyl ester, (Z,Z,Z)-55521-23-8 11.54 2411684 1

Methane-d, trichloro- 865-49-6 79.16 2275935 1

Carbohydrazide 497-18-7 23.56 2230756 1

RT: 0.00 - 27.39
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Table 14 Room 117 

 

 

 

Tube Tenax salle 117 970mL

Compound Name remarque Cas # Probability Area

ng eq. toluene 

D8

µg eq             

tol D8 / m
3

Ethylbenzene 100-41-4 47.63 49150088 18 18

Limonene 138-86-3 38.28 37014554 13 14

Toluene 108-88-3 41.56 36655458 13 14

3-Trifluoroacetoxypentadecane NA 10.35 29198128 11 11

Pterin-6-carboxylic acid 948-60-7 11.55 25592314 9 10

1,6-Octadien-3-ol, 3,7-dimethyl-, propanoate 144-39-8 12.38 25157833 9 9

1-Methoxy-2-propyl acetate 108-65-6 60.67 24051818 9 9

Benzene 71-43-2 52.95 22245892 8 8

Tetradecane, 2,6,10-trimethyl- 14905-56-7 9.81 17410632 6 6

Cyclopentasiloxane, decamethyl- 541-02-6 34.50 15638879 6 6

Benzene, 1,2,3-trimethyl- 526-73-8 8.80 13237536 5 5

2,2-Dimethoxybutane 3453-99-4 69.81 12881689 5 5

2-Methyl-1-pentanol 105-30-6 34.22 12141710 4 5

endo-2,3-O-Ethylidene-á-d-erythrofuranose 77519-84-7 53.25 11053645 4 4

Hydrazine, (2-methyl-1-propenyl)- 75112-80-0 64.16 10397979 4 4

Silanol, trimethyl- 1066-40-6 55.36 10395471 4 4

Methylmalonic acid 516-05-2 36.12 10278233 4 4

Octadecane, 9-ethyl-9-heptyl- 55282-27-4 15.57 9768695 4 4

9,12,15-Octadecatrienoic acid, 2-[(trimethylsilyl)oxy]-1-[[(trimethylsilyl)oxy]methyl]ethyl ester, (Z,Z,Z)-55521-23-8 6.78 8662438 3 3

Heneicosane, 11-(1-ethylpropyl)- 55282-11-6 4.25 8618136 3 3

Tridecane, 4-methyl- 26730-12-1 11.60 8606881 3 3

Acetic acid, hydrazide 1068-57-1 90.41 8117773 3 3

Methylene chloride 75-09-2 77.41 8106095 3 3

3-Hexene-2,5-diol 7319-23-5 18.28 7832916 3 3

2-Butanone, 3-methoxy-3-methyl- 36687-98-6 49.43 7792563 3 3

Hexamethylcyclotrisiloxane 541-05-9 80.73 7786954 3 3

2-Pentene, 1-(pentyloxy)-, (E)- 54340-68-0 42.23 7487590 3 3

Androstane-11,17-dione, 3-[(trimethylsilyl)oxy]-, 17-[O-(phenylmethyl)oxime], (3à,5à)-57305-11-0 12.28 6948269 3 3

3-Benzoylmethyl-3-hydroxy-5-nitro-2-indolinone NA 15.64 6538756 2 2

Hydroxylamine, O-(2-methylpropyl)- 5618-62-2 28.36 6102583 2 2

3-Ethyl-2-tridecanone NA 41.69 5906189 2 2

Hydrazine, (1,1-dimethylethyl)- 32064-67-8 33.09 5859469 2 2

Butane, 2-azido-2,3,3-trimethyl- 51677-41-9 40.93 5684347 2 2

Oxirane, 2-methyl-3-(1-methylethyl)- 1192-31-0 32.64 5585204 2 2

3-Trifluoroacetoxydodecane NA 8.33 5428929 2 2

2-(1-Phenyl-ethylamino)-2-thioxo-acetamide NA 19.59 5307044 2 2

Oxirane, 2-butyl-3-methyl-, cis- 56052-93-8 13.85 4939494 2 2

1-Monolinoleoylglycerol trimethylsilyl ether 54284-45-6 13.63 4693660 2 2

RT: 0.00 - 27.41
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Table 15 Room 106a 

 

 

 

 

 

Tube Tenax salle 106 1010mL

Compound Name remarque Cas # Probability Area

ng eq. toluene 

D8

µg eq             

tol D8 / m
3

o-Xylene 95-47-6 33.61 49117556 17 17

Ethanol 64-17-5 88.62 48951494 17 17

Toluene 108-88-3 13.26 37961150 13 13

1-Methoxy-2-propyl acetate 108-65-6 76.68 25578736 9 9

Limonen-6-ol, pivalate NA 15.12 24430907 9 9

2,2-Dimethoxybutane 3453-99-4 84.20 17822894 6 6

Ether, 1-butylvinyl methyl 16519-66-7 36.76 14238443 5 5

à-ylangene NA 8.47 14043359 5 5

2-Butanone, 3-methoxy-3-methyl- 36687-98-6 57.29 13609826 5 5

Octadecanal, 2-bromo- 56599-95-2 8.53 12453386 4 4

Cyclopentasiloxane, decamethyl- 541-02-6 52.71 11283378 4 4

Benzene 71-43-2 20.67 10708154 4 4

Acetamide, N-(6-acetylaminobenzothiazol-2-yl)-2-(adamantan-1-yl)- NA 10.37 9883145 3 3

2-Hydrazinoethanol 109-84-2 48.97 9158368 3 3

Pterin-6-carboxylic acid 948-60-7 14.22 8582756 3 3

Hydrazine, 2-butenyl- 36566-68-4 41.22 8394494 3 3

2,4-Benzylidene-d-glucose NA 6.32 8324191 3 3

1,6-Anhydro-2,4-dideoxy-á-D-ribo-hexopyranose 14059-74-6 12.24 7566026 3 3

N-Methyl-1-adamantaneacetamide 31897-93-5 7.65 7537379 3 3

2,3-Dioxabicyclo[2.2.1]heptane, 1-methyl- NA 30.30 7388987 3 3

Propanoic acid, 3-hydroxy-, hydrazide 24535-11-3 21.07 7308960 3 3

Dodecane, 5,8-diethyl- 24251-86-3 7.67 6966514 2 2

Hydroxylamine, O-(2-methylpropyl)- 5618-62-2 49.66 6953907 2 2

3-Ethyl-2-tridecanone NA 13.58 6554807 2 2

d-Mannitol, 1-decylsulfonyl- NA 9.59 6528525 2 2

Phenylacetic acid 103-82-2 38.08 5758992 2 2

9-Octadecen-12-ynoic acid, methyl ester 56847-05-3 9.36 5461630 2 2

Thiophene, 2,5-bis(1,1-dimethylethoxy)- 55162-43-1 28.30 5373519 2 2

Diethyl azodicarboxylate 1972-28-7 38.02 5370962 2 2

2H-Pyran-2-one, tetrahydro-6,6-dimethyl- 2610-95-9 37.03 4982499 2 2

Hexamethylcyclotrisiloxane 541-05-9 46.48 4940110 2 2

Hydroxylamine, O-(3-methylbutyl)- 19411-65-5 23.67 4733727 2 2

2-Trifluoroacetoxydodecane 1894-68-4 9.89 4664421 2 2

(S)-(+)-2-Amino-3-methyl-1-butanol 2026-48-4 18.85 4559821 2 2

Acetic acid, hydrazide 1068-57-1 19.46 4196411 1 1

RT: 0.00 - 27.41
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Table 16 Room 110 

 

 

Compound Name Cas # Probability Area

ng eq. toluene 

D8

µg eq             

tol D8 / m
3

Acetic acid, butyl ester 123-86-4 83.24 44384195 18 17

o-Xylene 95-47-6 25.39 32697146 13 13

Ethylbenzene 100-41-4 28.16 32440494 13 13

Nonanal 124-19-6 20.57 30174341 12 12

2,2-Dimethoxybutane 3453-99-4 92.14 22964222 9 9

D-Limonene 5989-27-5 19.77 22135777 9 9

Pterin-6-carboxylic acid 948-60-7 22.44 19263955 8 8

Z,Z,Z-1,4,6,9-Nonadecatetraene NA 22.14 17303411 7 7

1-Methoxy-2-propyl acetate 108-65-6 62.19 13890794 6 5

2-Butanone, 3-methoxy-3-methyl- 36687-98-6 58.74 12753042 5 5

2-(1-Phenyl-ethylamino)-2-thioxo-acetamide NA 6.66 12392958 5 5

2-Hexadecanol 14852-31-4 9.29 10145680 4 4

Cyclotrisiloxane, hexamethyl- 541-05-9 58.02 9805670 4 4

9,12,15-Octadecatrienoic acid, 2-[(trimethylsilyl)oxy]-1-[[(trimethylsilyl)oxy]methyl]ethyl ester, (Z,Z,Z)-55521-23-8 36.12 9412168 4 4

Octadecane, 3-ethyl-5-(2-ethylbutyl)- 55282-12-7 9.31 9346893 4 4

Trimethylsilyl ethaneperoxoate NA 54.67 9307142 4 4

Cyclopentasiloxane, decamethyl- 541-02-6 20.04 9241166 4 4

Benzene 71-43-2 32.39 8374928 3 3

Oxygen 7782-44-7 96.02 8210729 3 3

Z,Z-2,5-Pentadecadien-1-ol 139185-79-8 14.58 7828596 3 3

Methylene chloride 75-09-2 81.53 7771346 3 3

2-(1-Phenyl-ethylamino)-2-thioxo-acetamide NA 35.90 7465181 3 3

2-Methyl-1-pentanol 105-30-6 77.23 6927597 3 3

2,3-Dioxabicyclo[2.2.1]heptane, 1-methyl- NA 26.31 6306938 3 2

Hydrazine, (2-methyl-1-propenyl)- 75112-80-0 53.24 6208244 3 2

Hydroxylamine, O-(2-methylpropyl)- 5618-62-2 32.44 6027906 2 2

Diethylene glycol 111-46-6 59.69 5992598 2 2

Propanoic acid, 2,2-dimethyl-, hydrazide 42826-42-6 21.16 5573348 2 2

3-Trifluoroacetoxypentadecane NA 11.85 5488466 2 2

2-Hydrazinoethanol 109-84-2 43.99 5378405 2 2

Pterin-6-carboxylic acid 948-60-7 35.40 4797696 2 2

N-Nitroso-2-methyl-oxazolidine 39884-53-2 33.14 4777379 2 2

Acetic acid, hydrazide 1068-57-1 96.80 4709911 2 2

Acetic acid, hydrazide 1068-57-1 26.42 4695696 2 2

Butane, 2-azido-2,3,3-trimethyl- 51677-41-9 20.23 4684388 2 2

1,4-Diacetyl-3-acetoxymethyl-2,5-methylene-l-rhamnitol NA 10.89 4670861 2 2

Dimethyl(chloromethyl)silyloxymethylbenzene 108181-71-1 23.94 4341409 2 2

Hydrazine, (1,1-dimethylethyl)- 32064-67-8 62.58 4248959 2 2

Propanoic acid, 2,3-dihydroxy- 473-81-4 34.01 3999174 2 2

Ergosta-5,22-dien-3-ol, acetate, (3á,22E)- 2458-53-9 8.83 3914509 2 2

Imidazole, 2-amino-5-[(2-carboxy)vinyl]- NA 12.79 3759083 2 1

RT: 0.00 - 27.40
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Table 17 Room 113 

 

Compound Name Cas # Probability Area

ng eq. toluene 

D8

µg eq             

tol D8 / m
3

o-Xylene 95-47-6 24.50 49661082 18 18

Ethylbenzene 100-41-4 39.83 47057725 17 18

Toluene 108-88-3 38.48 35677115 13 13

D-Limonene 5989-27-5 18.37 33229991 12 12

Methylene Chloride 75-09-2 94.90 33204476 12 12

Z,Z,Z-1,4,6,9-Nonadecatetraene NA 13.80 27152480 10 10

1-Methoxy-2-propyl acetate 108-65-6 76.89 22895286 8 9

Octadecanal, 2-bromo- 56599-95-2 8.37 18405436 7 7

2,2-Dimethoxybutane 3453-99-4 74.62 17026784 6 6

12,15-Octadecadiynoic acid, methyl ester 57156-95-3 10.74 16181344 6 6

4-Methoxybenzyl alcohol 105-13-5 21.92 12914729 5 5

Hydrazine, (2-methyl-1-propenyl)- 75112-80-0 62.25 11782997 4 4

Heptasiloxane, 1,1,3,3,5,5,7,7,9,9,11,11,13,13-tetradecamethyl- 19095-23-9 17.50 11132874 4 4

à-ylangene NA 5.09 10786186 4 4

4-Methyl-2-pentanol 108-11-2 14.53 10564679 4 4

2-Hexadecanol 14852-31-4 12.94 10520082 4 4

Butyric acid, 2-hydroxy-3-methyl-, methyl ester 17417-00-4 26.72 9938844 4 4

cubedol NA 21.55 9426286 3 4

1,3-Pentanediol, 2,2,4-trimethyl- 144-19-4 13.21 8302723 3 3

2-Hydrazinoethanol 109-84-2 45.75 8213317 3 3

9,12,15-Octadecatrienoic acid, 2-[(trimethylsilyl)oxy]-1-[[(trimethylsilyl)oxy]methyl]ethyl ester, (Z,Z,Z)-55521-23-8 15.61 8002752 3 3

Dodecane, 5,8-diethyl- 24251-86-3 5.74 7950190 3 3

Hydroxylamine, O-(2-methylpropyl)- 5618-62-2 37.62 7836307 3 3

Acetic acid, hydrazide 1068-57-1 98.05 7701260 3 3

2,3-Dioxabicyclo[2.2.1]heptane, 1-methyl- NA 34.58 7457365 3 3

Hydrazine, (1,1-dimethylethyl)- 32064-67-8 70.24 6811507 3 3

Thiolane-3,4-dicarbonitrile, 2,5-di-tert-butyl-3,4-bis(trifluoromethyl)- NA 18.51 6363709 2 2

Hydroxylamine, O-(2-methylpropyl)- 5618-62-2 34.36 6016343 2 2

2-Trifluoroacetoxydodecane 1894-68-4 26.63 5978320 2 2

Hydroxylamine, O-(2-methylpropyl)- 5618-62-2 64.67 5935260 2 2

Silanol, trimethyl- 1066-40-6 49.47 5881021 2 2

2-Methyl-pentanoic acid [4-(2-methyl-pentanoylsulfamoyl)-phenyl]-amide NA 16.54 5521859 2 2

2H-Pyran-2-one, tetrahydro-6,6-dimethyl- 2610-95-9 30.74 5446718 2 2

Hexamethylcyclotrisiloxane 541-05-9 65.18 5318249 2 2

3-Trifluoroacetoxypentadecane NA 7.26 5224036 2 2

Propanoic acid, 3-hydroxy-, hydrazide 24535-11-3 32.19 5082079 2 2

RT: 0.00 - 27.39
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Table 18 Room 115 

 

 

 

 

Compound Name Cas # Probability Area

ng eq. toluene 

D8

µg eq             

tol D8 / m
3

o-Xylene 95-47-6 19.97 55737235 19 21

Ethylbenzene 100-41-4 47.92 51294329 17 19

Cyclohexene, 1-methyl-4-(1-methylethenyl)-, (S)- 5989-54-8 15.49 38063720 13 14

Toluene 108-88-3 31.48 36599453 12 14

Methylene Chloride 75-09-2 82.40 27793439 9 10

1-Methoxy-2-propyl acetate 108-65-6 82.58 26528894 9 10

(3-tert-Butyl-5-hydroxymethyl-cyclohex-2-enyl)-methanol NA 14.86 25337479 9 9

2,2-Dimethoxybutane 3453-99-4 87.06 24474609 8 9

8-Octadecenal 56554-94-0 14.16 18355979 6 7

2-Butanone, 3-methoxy-3-methyl- 36687-98-6 61.21 15608915 5 6

Cyclopentasiloxane, decamethyl- 541-02-6 30.04 14634277 5 5

3-Trifluoroacetoxypentadecane NA 19.13 14565862 5 5

Cyclotetrasiloxane, octamethyl- 556-67-2 53.23 13653436 5 5

à-acorenol NA 6.42 11638970 4 4

1,3-Hexadien-5-yne 10420-90-3 26.60 11530835 4 4

Pterin-6-carboxylic acid 948-60-7 15.74 11525157 4 4

Methylmalonic acid 516-05-2 30.51 11420489 4 4

Formamide, N-methoxy- 34005-41-9 10.63 10871710 4 4

Pterin-6-carboxylic acid 948-60-7 15.50 10762580 4 4

Stearic acid, 3-(octadecyloxy)propyl ester 17367-40-7 14.38 10200583 3 4

Hydroxylamine, O-(2-methylpropyl)- 5618-62-2 38.56 9247192 3 3

Octadecane, 6-methyl- 10544-96-4 5.25 9006585 3 3

Hydrazine, (2-methyl-1-propenyl)- 75112-80-0 61.82 8577504 3 3

Acetic acid, hydrazide 1068-57-1 98.72 8573956 3 3

Octadecane, 9-ethyl-9-heptyl- 55282-27-4 13.45 8068137 3 3

Octanoic acid, 7-oxo- 14112-98-2 18.12 7768453 3 3

2-Methyl-1-pentanol 105-30-6 64.56 7505039 3 3

3,6-Octadecadiynoic acid, methyl ester 56554-43-9 7.60 7175378 2 3

16-Hexadecanoyl hydrazide 2619-88-7 11.13 6776755 2 3

1,2-Propanediol diformate 53818-14-7 34.79 6646658 2 2

Oxirane, 2-methyl-3-(1-methylethyl)- 1192-31-0 22.32 6332266 2 2

Hexamethylcyclotrisiloxane 541-05-9 68.43 6291398 2 2

Thiophene, 2,5-bis(1,1-dimethylethoxy)- 55162-43-1 8.00 6158505 2 2

2-Pentene, 1-butoxy-, (E)- 54004-22-7 8.63 6111045 2 2

1,3-Dioxolane, 2,2-dimethyl-4-[[(1-methylhexadecyl)oxy]methyl]- 56599-62-3 27.43 5902844 2 2

Hydroxylamine, O-(2-methylpropyl)- 5618-62-2 36.15 5760332 2 2

Oxirane, 2,3-bis(1-methylethyl)-, trans- 54644-32-5 28.48 5649071 2 2

Propanoic acid, 2,3-dihydroxy- 473-81-4 29.73 5490687 2 2

N-Nitroso-2-methyl-oxazolidine 39884-53-2 11.99 5123792 2 2
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V. APPENDIX E (TG) 

This is the actual summary published by the Swiss State Secretariat for Economy regarding the protection of the mother at work. 
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