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What are micropollutants?

• in previous courses on wastewater treatment you were taught how to 
treat “macropollutants”, like COD, BOD, TSS, NTK, Ptot. These 
macropollutants are generally found in the range of mg/L in raw 
wastewater and in some cases even in g/L

• high concentrations of these pollutants induce an important impact 
on the environment (e.g. absence of oxygen in rivers or lakes, toxicity 
to fish) 

• hence, they are priority pollutants to be treated in wastewater 
treatment plants

• Nevertheless, there are many other substances present in wastewater 
at much lower concentrations (μg/L or ng/L)
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What are micropollutants?

• part of these substances may have or have a negative impact on the 
environment even though their concentrations are extremely low
• we call these substances ‘micropollutants’

• there is no broadly accepted definition for the term ‘micropollutant’
• the definition of Wikipédia (only available in French): “Un 

micropolluant est une substance (minérale, biologique, organique, 
radioactive..) polluante (et donc altéragène biologique, physique ou 
chimique) qui a des concentrations infimes (microgrammes ou 
moins) dans l'eau, l'air ou le sol, et qui peut avoir une action 
toxique ou écotoxique pour tout ou partie des organismes ou 
l'écosystème.“

fall 2025



What are micropollutants?

based on the definition of Wikipédia, micropollutants can be divided into 
several sub-categories

• inorganic micropollutants
• metals (e.g. nickel, cadmium, mercury, lead,…)
• found in the μg/L range in certain industrial wastewaters

• organic micropollutants (emerging pollutants or trace organic 
compounds)
• organic molecules (e.g. pesticides)
• generally found in the ng/L range. However, some 

substances are encountered in the μg/L

• biological micropollutants (not treated in this course)
• e.g. pathogens (viruses, bacteria, protozoa,…)

• radioactive substances (not treated in this course)
• e.g. certain hospital wastewaters

major topic of this chapter;
often simply called 
micropollutants
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What does the term organic mean?

• the term organic is used in many fields 
(medicine, physiology, agriculture, 
chemistry,…): e.g. food or farming methods

• in chemistry: “an organic compound is any 
member of a large class of gaseous, liquid, 
or solid chemical compounds whose 
molecules contain carbon (C). For historical 
reasons, a few types of carbon-containing 
compounds, such as carbides (e.g. CaC2), 
carbonates (CaCO3), simple oxides of carbon 
(such as CO and CO2), and cyanides (e.g.
HCN) are considered inorganic.”

fall 2025



What does the term organic mean?

• organic compounds are the basis of life on earth (proteins, amino acids, 
lipids, carbohydrates, hormones,…)

• industrial syntheses produce thousands of different organic compounds 
(e.g. pharmaceutical compounds, polymers, pesticides, odorous 
compounds (perfumes),…)

diclofenac: anti-
inflammatory drug 
(e.g. sold as 
Voltaren) mecoprop: herbicide (found 

in many household weed 
killers)

fall 2025



What are micropollutants?

How do I emit micropollutants into the environment?

• A) when I take a shower

• B) when I run the dishwasher machine

• C) when I walk

• D) when I apply volatren because I have muscle pain

• E) when I garden

• F) when I pee

• G) when I buy food

https://web.speakup.info/room/join/30013
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What are micropollutants?

• organic micropollutants (oMP) include a large variety of substances
• pharmaceuticals
• hormones
• pesticides
• personal care products
• detergents
• …

• their mode of action
is also highly variable 
depending on the substance
(e.g. hormones or 
pesticides)

Diclofenac

Koffein

Cyclamat

Clarithromycin

DEET

Benzotriazoldiclofenac

caffeine

cyclamate

benzotriazol

DEET

clarithromycin
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What are micropollutants?

1 ng/L corresponds to

• 1 pill of Voltaren (50 mg) in ≈ 20 Olympic swimming pools

~ 20 ×

fall 2025



What are micropollutants?

• organic substances are nearly everywhere on the globe as long as they are not 
readily biodegradable

• to ‘find’ them is really  only a question of the detection limit of the analytical 
method used

> 1 million molecules of diclofenac in 
every litre of water in Lac Léman

> 1 molecule of diclofenac in every 
litre of water in the entire world

fall 2025



• high 
variation in 
concentra-
tion among 
different 
compounds

• high 
variation 
over time 
(black bars)

average concentrations of oMP at the entry of the wastewater treatment plant of Vidy, Lausanne 
(2009 – 2010)
(#) number of analyses, quartiles 25 % - 75 % (blue bars), maximum and minimum values (in black), median (-) and average 
value (+)

note that 
the y-axis is 
in loga-
rithmic
scale

Concentration range of oMP in communal wastewater
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Concentration range of oMP in communal wastewater

• concentrations from several 
μg/L (e.g. paracetamol, 
benzotriazole and 
ibuprofen)

• down to the ng/L range 
(e.g. carbamazepine, 
atrazine (use forbidden in 
Switzerland since 2012)

• and even below the ng/L 
range for other substances 
(in graph: below detection 
limit for most substances 
analysed)

average concentrations of oMP at the entry of the wastewater 
treatment plant of Vidy, Lausanne (2009 – 2010)
(#) number of analyses, quartiles 25 % - 75 % (blue bars), maximum and minimum 
values (in black), median (-) and average value (+)
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Why do we care about oMP?

Which region in Switzerland are most impacted by organic 
micropollutants?

• A) Alpine region

• B) The 'plateau'

https://web.speakup.info/room/join/30013
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Why do we care about oMP?

• experiment conducted in a real Canadian lake 
with a local fish population (fathead minnow)

• spiking of synthetic estrogen (17 α-
ethynylestradiol used in birth-control pills) to 5-6 
ng/L in lake water

• within a few years the fish population was 
completely decimated

age 0 years age 1 – 4 years

length of fish (cm)

Kidd et al. PNAS 2007 
fall 2025



Why do we care about oMP?

• presence of an estrogen inhibits the 
reproduction nearly completely

• the presence of a single oMP at a vey low 
concentration (5 - 6 ng/L) is able to cause 
the collapse of an entire fish population

• what is the effect of a mixture of 
thousands of oMP in our water bodies?

• we do not know (yet), the effect of such 
complex matrices are extremely difficult 
to predict

age 0 years age 1 – 4 years

length of fish (cm)

Kidd et al. PNAS 2007 
fall 2025



Impact of oMP on biodiversity

• study investigated 26 surface water sites in Germany

• biodiversity determined with the EPT (Ephemeroptera Plecoptera 
and Tricoptera) taxa

• oMP content estimated based on wastewater content of surface 
water

Stalter et al., PLOS ONE, 2013
fall 2025



Impact of oMP on biodiversity

• increased concentration of 
wastewater correlates with a 
reduction in biodiversity (EPT 
taxa)

• increased concentration of 
wastewater → higher content 
of oMP

• advanced removal of oMP 
should increase the 
biodiversity of our surface 
waters

Stalter et al., PLOS ONE, 2013
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Presence of oMP in Swiss surface waters

• map showing the percentage of 
wastewater in Swiss water 
bodies (Q347: at minimum 
residual flow)

• most water bodies contain 
between 0 and 10 % of 
wastewater

• many water bodies in densely 
populated zones (plateau) 
contain 20 % or more 
wastewater

• as classical wastewater 
treatment only removes a small 
fraction of oMP, therefore this 
map also shows water bodies 
which contain high levels of oMP

fall 2025



Presence of oMP in Swiss surface waters

• map showing the number 
of exceeded ‘chronical 
quality standards’ (critères 
de qualité exposition 
chronique) based on six 
modelled oMP 
concentrations

• chronical quality standards 
are proposed for several 
substances by the ecotox 
centre (Eawag-EPFL)

fall 2025



Presence of oMP in Swiss surface waters

• coloured points indicate water 
bodies which present potential 
risks to animals inhabiting them

• concentrations of oMP are in 
many water bodies all over 
Switzerland at levels that may 
have a negative effect on the 
environment

• furthermore, oMP also enter 
our drinking water (e.g. 
infiltration in groundwater or 
use of lake water for drinking 
water supply (e.g. Lausanne))

fall 2025



Quality of surface water in Canton of Zurich

• risk coefficient (RC) =

𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛

𝑐ℎ𝑟𝑜𝑛𝑖𝑐 𝑞𝑢𝑎𝑙𝑖𝑡𝑦 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 (𝐶𝑄𝑆)

• about 120 substances analysed of which 
about 20 were insecticides

• quality of surface water (four samples 
taken over two weeks)
• very good quality (RC < 0.1)
• good (0.1 ≤ RC < 1)
• intermediate (1 ≤ RC < 2)
• unsatisfactory (2 ≤ RC < 10)
• bad (10 ≤ RC)

fall 2025
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Quality of surface water in Canton of Zurich

• identified problematic substances:
• Cypermethrin (CQS: 0.03 ng/L)

• labda-Cyhalothrin (CQS: 0.02 ng/L)

• Chlorpyrifos (CQS: 0.04 ng/L)

• highly toxic substances at even 
extremely low concentrations

• these three substances are 
problematic in most river systems 
of the Canton of Zurich

fall 2025
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How quickly does a river get polluted?

River system Chamberonne Venoge Rhône

flowrate 0.76 m3/s 4.2 m3/s 250 m3/s

glyphosate 7.8 kg/d 44 kg/d 2’600 kg/d

lambda-Cyhalothrin (CQS) 1.3 mg/d 7 mg/d 430 mg/d

Kendo-Gold (0.75 g/L of 
lambda-Cyhalothrin)

1.75 mL 10 mL 600 mL

fall 2025



Why do we care about oMP?

• many studies have shown the negative affect oMP may have on the 
environment

• oMP are widely used (> 30’000 synthetic substances) and are present 
in water bodies all over Switzerland
• what is the ecological impact currently and in the future?

• oMP may bio-accumulate in certain animals and climb the food chain

• we consume these substances via our drinking water and via our 
food, what is the impact on us humans?

• what is the effect on the long term?
• the Swiss government decided to reduce the spreading of oMP via 

a new legislation obliging around 100 wastewater treatment plants 
to install advanced oMP treatment units

fall 2025



Why did the topic of oMP only emerge relatively recently?

• before the development of highly advanced 
analytical instruments (HPLC-MS/MS) it was 
extremely difficult to measure such low 
concentrations (μg/L or ng/L)

• the ecotoxical effect of oMP is only “visible” if natural waters contain 
low concentrations of macropollutants (low levels of COD, BOD, 
ammonia, Ptot)

• otherwise other pollutants induce a high toxicity on the 
environment (e.g. ammonia on fish)

• effective wastewater treatment covering a large fraction of 
households is required

fall 2025



Why did the topic of oMP only emerge relatively recently?

• the ecotoxical effect on the environment is complicated to estimate for 
oMP and especially for mixtures of oMP
• each organism reacts differently (different tests required to cover ‘the 

environment’)

• ecotoxical tests are generally complicated to conduct (specialised lab) 
and require time → expensive

• in the last decade(s) important progress has been made concerning 
ecotoxical tests

• cause-effect is difficult to determine for mixtures of oMP

http://www.vustah.cz/wp-content/gallery/zlatelab/daphnia_magna.jpg

algae

fish (fish egg)
daphnia

fall 2025
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Swiss legislation

• the ‘Ordonnance sur la protection des eaux’ (OEaux) –
‘Waters Protection Ordinances’ (WPO) defines the parameters and their 
required treatment levels for communal and industrial wastewater before 
it can be discharged into the environment or into the communal sewer 
system (industrial wastewater)

• it also defines maximum tolerated concentrations of pollutants in surface 
and ground waters

fall 2025



Swiss legislation

Which pollutants have to be treated according to ‘Waters Protection 
Ordinances’ (WPO) at all WWTP in Switzerland?

• A) COD

• B) Ammonia

• C) Organic micropollutants

• D) Total Nitrogen

• E) DOC

https://web.speakup.info/room/join/30013

fall 2025
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• Chapter 1 General Provisions

• Chapter 2 Disposal of Waste Water

• Chapter 3 Disposal of Sludge

• Chapter 4 Requirements for Animal Husbandry Farms

• Chapter 5 Protection for Waters in terms of Area Planning

• Chapter 6 Maintaining Appropriate Rates of Residual Water Flow

• Chapter 7 Prevention and Remediation of Other Harmful Effects on Waters

• Chapter 8 Enforcement

• Chapter 8a Federal Waste Water Charge

• Chapter 9 Granting of Federal Subsidies

• Chapter 10 Commencement

‘Ordonnance sur la protection des eaux’ (OEaux) – 
‘Waters Protection Ordinances’ (WPO)

fall 2025



• Annex 1 Ecological Objectives for Waters

• Annex 2 Requirements on Water Quality

• Annex 3 Requirements for the Discharge of Polluted Waste Water
• Annex 3.1 Discharge of communal waste water into waters
• Annex 3.2 Discharge of industrial waste water into waters or into public                 

sewer systems
• Annex 3.3 Discharge of Other Polluted Waste Water into Waters or into

Public Sewers

• Annex 4 Planning the Protection of Waters

• Annex 4a Planning Remediation Measures for Hydropeaking and Bed 
load Budget

• Annex 5 Repeal and Amendment of Previous Law

‘Ordonnance sur la protection des eaux’ (OEaux) – 
‘Waters Protection Ordinances’ (WPO)

fall 2025



Swiss legislation on inorganic micropollutants 
(iMP)
• important loads of inorganic (micro)pollutants (iMP) 

come from industries

• effluents discharged from industries need to comply 
with the legislation (OEaux-WPO, Annex 3.2 
Discharge of industrial waste water into waters or 
into public sewer systems)

• there are general and specific requirements for 
certain industrial sectors (OEaux-WPO, Annex 3.2)

• if certain metal concentrations are above the limits 
fixed by the legislation, the wastewater has to be 
pre-treated before being discharged into the sewer 
system

• concentrations are not in the micropollutant range 
(mg/L)

OEaux-WPO, Annex 3.2 Discharge of 
industrial waste water into waters or into 
public sewer systems, 2 General requirements

fall 2025



Swiss legislation on iMP

• concentrations of inorganic 
micropollutants (iMP) in river 
systems need to be below certain 
levels fixed by the legislation 
(WPO, Annex 2 Requirements on 
Water Quality, 11 General 
requirements)

• concentrations are in the 
micropollutant range

• discharge of iMP is controlled

• special treatment systems are installed at point sources (e.g. 
galvanising industry)

WPO, Annex 2 Requirements on Water Quality, 11 General 
requirements

fall 2025



Swiss legislation on oMP

• until the end of 2015, only very few 
parameters concerning organic 
micropollutants were included in the Swiss 
law (WPO):

• communal wastewater treatment (WPO, 
Annex 3 Requirements for the Discharge 
of Polluted Waste Water)
• adsorbable organic halogen (AOX) < 0.08 

mg/L

• industrial wastewater treatment (table 
on the right)
• total hydrocarbons, volatile chlorinated 

hydrocarbons (VOCl) or volatile organic 
halogens (VOX) OEaux-WPO, Annex 3.2 Discharge of industrial waste 

water into waters or into public sewer systems, 2 
General requirements

fall 2025



Swiss legislation on oMP

• until the end of 2015, only very 
few parameters concerning 
organic micropollutants were 
included in the Swiss legislation 
(WPO) (continued):
• river systems (WPO, Annex 2 

Requirements on Water Quality, 11 
General requirements):
• pesticides < 0.1 μg/L (for each 

substance)

• Underground waters which is used 
for drinking water or intended as 
such (table on the right)
• pesticides, halogenated compounds, 

aliphatic and aromatic hydrocarbons

WPO, Annex 2 Underground waters, 22 Additional 
requirements for groundwater which is used for drinking water 
or is intended as such

fall 2025



Swiss legislation on other micropollutants

• treatment of biological micropollutants (pathogens like bacteria or 
viruses) are not included in the OEaux with the exception of
industries working with pathogens

• disinfection of pathogens can be necessary for certain wastewater 
treatment plants if their effluent enters a bathing zone (chapter on 
disinfection)

• treatment of radioactive micropollutants in wastewater is extremely 
rare (not treated in this course)
• legislation on the protection against radiation and on nuclear energy applies

fall 2025



Swiss legislation (before 2016)

• before 2016, only few micropollutants (certain 
metals and some organic substances) were 
regulated
• no specific treatment for micropollutants 

were installed at communal wastewater 
treatment plants

• industrial effluents have to respect general 
and industry-specific pollutant 
concentrations before they can be released 
to the communal sewer system
• many industries have to install 

wastewater pre-treatment systems in 
order to comply with the legislation

wastewater pre-treatment at atélier 
CFF, Yverdon-les-Bainsfall 2025



Swiss legislation (before 2016)

• if elevated concentrations for regulated 
micropollutants are observed at a communal 
wastewater treatment plant, the point source 
(generally an industry) is identified and local 
treatment can be required

• if a micropollutant without legislation induces 
problems to the good-functioning of a 
wastewater treatment plant, the point source is 
identified and special treatment can be required 
(rare case)

• the legislation (before 2016) described here 
continues to be valid today

wastewater pre-treatment at atélier 
CFF, Yverdon-les-Bainsfall 2025



Modified Swiss legislation (OEaux 2016)

• the OEaux-WPO has been modified in 2016 and the parameter oMP has 
been added in order to

• protect the flora and fauna

• protect drinking water sources

• assume responsibility for countries lying downstream of Swiss rivers 
and streams

• the new legislation is based on many years of applied research 
conducted on oMP removal in laboratories and at WWTP (e.g. trials at 
WWTP of Vidy, Lausanne)

• the research was principally financed by the Federal Office for the 
Environment (FOEN) but also by Cantons and cities/towns

fall 2025



Modified Swiss legislation (OEaux-WPO 2016)

• 80 % removal of oMP is required as compared to raw wastewater

• the efficiency of the oMP treatment is measured with wastewater 

collected over 48 h (normal parameters are measured over 24 h)

WPO, Annex 3 Requirements for the Discharge of Polluted Waste Water, Discharge 
of communal waste water into waters, 2 General requirements

fall 2025



Modified Swiss legislation (OEaux-WPO 2016)

• about 100 WWTP will be equipped for oMP removal based on the following criteria:

• large treatment plants (≥ 80’000 inhabitants connected)

• medium-size treatment plants (≥ 24’000 inhabitants connected) upstream of a lake 
(protection of the environment and drinking water sources)

WPO, Annex 3 Requirements for the Discharge of Polluted Waste Water, Discharge of communal waste water into 
waters, 2 General requirements

fall 2025



Modified Swiss legislation (OEaux-WPO 2016)

WPO, Annex 3 Requirements for the Discharge of Polluted 
Waste Water, Discharge of communal waste water into waters, 
2 General requirements

fall 2025

• WWTP with ≥ 8’000 inhabitants 
on a river system containing ≥ 10 
% of wastewater without 
treatment of oMP

• other WWTP with ≥ 8’000 
inhabitants if treatment is 
required due to special 
hydrogeological conditions

• an additional criteria will be added 
in 2028 for small WWTP with ≥ 
1’000 inhabitants and ≥ 20 % of 
wastewater without treatment of 
oMP



Modified Swiss legislation (OEaux-WPO 2016)

• based on these criteria each Canton decides which WWTP have to be 
equipped with an oMP treatment

• the Cantons also fix a date for each WWTP when they have to start 
their construction (based 
on the ‘urgency of the 
situation’)

• all constructions have to
be started at the latest
before the end of 2035

WPO, Chapter 10 Commencement 

fall 2025



Modified Swiss legislation (OEaux-WPO 2021)

• since 2021 new maximal 
concentrations for medicines and 
pesticides where defined in Annex 2 
for surface waters based on 
ecotoxicological criteria

• concentrations can be higher than 
the originally defined value of 0.1 
µg/L

• what is the dilution required to 
respect the criteria of diclofenac 
without elimination at a WWTP 
(based on data from WWTP Vidy)?

fall 2025



How will the installations for oMP removal be 
financed?

• Starting in 2016, each Swiss WWTP has to pay 9 Swiss francs per year for all 
inhabitants connected to it unless the WWTP has an oMP removal 
treatment in operation

• this tax is indirectly payed as each WWTP without oMP treatment 
receives a bill in function of the number of inhabitants connected to it

• the taxes for wastewater treatment were/will have to be increased in 
the coming years to cover this additional tax

WPO. Chapter 8a Federal Waste Water Charge

fall 2025



How will the installations for 
oMP removal be financed?

• each oMP project has to be submitted 
via the Canton to the Federal Office for 
the Environment (FOEN) at different 
stages of the project/construction (see 
table)

• once the construction of the oMP 
treatment is completed, the FOEN pays 
75 % of the total costs if sufficient 
funds are available

• construction costs, engineering 
costs, preliminary laboratory testing

document to submitfall 2025



How will the installations for oMP removal be 
financed?

• furthermore, the OFEN also 
finances the construction of new 
sewer systems if a WWTP (required 
to treat oMP) is connected to a 
WWTP with an oMP treatment

• maximum creditable costs for a 
sewer system are:

= 34′000 𝑠𝑖𝑧𝑒 𝑜𝑓 𝑊𝑊𝑇𝑃(𝑃𝐸)

• the FOEN pays 75 % of the 
creditable costs if sufficient funds 
are available

fall 2025

FOEN: Élimination des composés traces organiques dans les
stations d’épuration : Financement des mesures



Choice of substances to monitor the 80 % removal 
of oMP 
• the Federal Department of the Environment, Transport, Energy and 

Communications (DETEC) defines these substances in a modifiable 
decree (ordonnance)

• the substances are selected based on the following criteria
• no chemical or biological transformation products
• measurable with standard analytical methods
• presence in all large Swiss WWTP (> 10’000 PE)
• removal in biological treatment below 50 %
• similar removal efficiencies by ozone and activated carbon
• present frequently in raw wastewater

• choice currently not based on ecotoxical impact of substances

fall 2025



Current choice of substances to monitor the 80 % 
removal of oMP: procedure

435 substances out of different groups of substances chosen for qualitative 

screening

107 of these substances were found in the treated wastewater of four 

large wastewater treatment plants in Switzerland

86 of these are original substances (not transformation products) and 

were found at sufficiently high concentrations for analysis in wastewater

41 of these substances were well removed during 

organic micropollutant treatment (> 60 %)

Of these 86 substances, 58 were only slightly removed by 

biological treatment (elimination < 50 %)

16 of these substances pose no major 

analytical challenges

12 substances were chosen as 

indicator substances

initial substance list

Substances present

all over Switzerland

substances chosen for the evaluation 

of organic micropollutants removal in 

communal wastewater treatment 

plants

Critères de sélection         

fall 2025



Current choice of substances to monitor the 80 % 
removal of oMP

Substance type of substance
removal in 

biology
removal with 

ozonation
removal with 

activated carbon

group 1: 

very easy to remove 

with advanced oMP 

treatment

amisulpride pharmaceutical psychiatric

carbamazepine pharmaceutical anticonvulsant

citalopram pharmaceutical antidepressant

clarithromycin pharmaceutical antibiotic

diclofenac pharmaceutical analgesic

hydrochlorothiazide pharmaceutical diuretic

metoprolol pharmaceutical beta blockers

venlafaxine pharmaceutical psychiatric

group 2: 

easy to remove with 

advanced oMP 

treatment

benzotriazole anti-corrosive agent

candesartan pharmaceutical antihypertensive

irbesartan pharmaceutical antihypertensive

4-methylbenzotriazole/ 
5-methylbenzotriazole

anti-corrosive agent

elimination: > 80 % ; between 50 et 80 % ; < 50%

fall 2025



Current choice of substances to monitor the 80 % 
removal of oMP

• removal efficiency is computed 
based on at least six substances

• proportion of substances of 
group 1 and group 2 has to be 
2:1

• total removal efficiency (RE) 
corresponds to the average of 
the removal efficiency of each 
selected substance expressed in 
percent

fall 2025

• 𝑅𝐸 % =
𝑅𝐸𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒𝑠_1 % +𝑅𝐸𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒𝑠_2 % +⋯+𝑅𝐸𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒𝑠_𝑛 %

𝑛

Substance type of substance

group 1: 

very easy to remove 

with advanced oMP 

treatment

amisulpride pharmaceutical psychiatric

carbamazepine pharmaceutical anticonvulsant

citalopram pharmaceutical antidepressant

clarithromycin pharmaceutical antibiotic

diclofenac pharmaceutical analgesic

hydrochlorothiazide pharmaceutical diuretic

metoprolol pharmaceutical beta blockers

venlafaxine pharmaceutical psychiatric

group 2: 

easy to remove with 

advanced oMP 

treatment

benzotriazole anti-corrosive agent

candesartan pharmaceutical antihypertensive

irbesartan pharmaceutical antihypertensive

4-methylbenzotriazole/ 
5-methylbenzotriazole

anti-corrosive agent



Cantonal Plan (Vaud)

• the Canton Vaud has 
developed a plan including 
16 WWTP that will have to 
install an oMP treatment

• several smaller WWTP will 
be connected to these 16 
regional WWTP

• many of these 16 WWTP 
currently treat C + P
• many WWTP will not 

only be upgraded with 
oMP treatment but also 
to nitrify the effluent

fall 2025

treatment of carbon
+ phosphorous removal
+ nitrification
+ lower TSS levels



Cantonal Plan (Vaud)

• this plan will completely change 
the wastewater treatment in the 
region over the next 20 years
• engineering challenges:

extension projects often only 
limited space available 
(especially in the vicinity of 
lakes)
few oMP treatment plants have 
been constructed so far

• communities have to be convinced 
to follow the planning of the 
Canton
• political challenges 

fall 2025

treatment of carbon
+ phosphorous removal
+ nitrification
+ lower TSS levels



• over 100 communal WWTP will be equipped with an 
oMP treatment
• Switzerland was the first country to impose such a legislation world-

wide!

• Cantons decide based on criteria elaborated by the government which 
WWTP are concerned

• construction of the new oMP treatments are financed by a new tax which 
is payed by the WWTP without oMP treatment (9 CHF per inhabitant and 
year) 

• substances for the monitoring of the removal of oMP are defined in a 
decree by the DETEC
• substances may be changed if other substances are considered more 

adequate

Modified Swiss legislation (OEaux-WPO 2016)

fall 2025



• the ‘old’ legislation concerning industrial effluents 
remains valid

• furthermore, Cantons may oblige industries to further improve their 
wastewater pre-treatment 
to achieve the objectives 
stated by the modified 
legislation (OEaux-WPO):

• substances that enter waters 
as a result of human activities 
do not detrimentally affect 
the reproduction, develop-
ment and health of sensitive 
plants, animals and micro-
organisms (f.)

Modified Swiss legislation (OEaux-WPO 2016)

fall 2025

WPO, Annex 2 Requirements on Water Quality, 11 General Requirements
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