
Exceedances in small is . large watercourses Collettive analysis
· Switzerland pattern : in small/medium watercourses

,
Indirect (measurable) parameters :

exceedancesaremainrivypesticides.Inlateaen · COD , Chemical Oxygen Demand : Oxygen amount
required for the chemical oxidation of organic

· Source : agriculture acts as diffuse source (pesticides/drugs) . compounds . 1 - 2h .

-

WWTPs are a point source /human pharmaceuticals) .
·Seasonality : pesticides (March-June) ; pharmaceuticals

· BOD5 , Biochemical Ox. Dem: within 5days .
T: 20%.

higher in winter) . O amount for the biological degradation of organic

Technological solutions for MP removal compounds .

·ozonation : typical reactor depth 57m ,
6-8 chembers

.

Direct (measurable) parameters :

Split dosing can reduce Ozone demand . For 180% · Toc
,Total Organic Carbon : Tot. amount of organically

elimination
, usually 0 .4-0 .7 gOz/gDOC (or 3-5mg/L) . fixed carbon

.

· Activated Carbon · DOC /Dissolved Organic <) : Tot. amount of organically
·

- PAC : /80% MP removal needs 5-20mg/L . fixed dissolved carbon .

- GAC : remains 100-200 days with batchwise replacement ;
aug . 10-20mg/L . Manage sludge accumulation !

·Overall : ozonation (70-95%) ; AC(60-95 % ) .

· Advanced oxidation processes (AOPs) ·

· Membrane filtration .

SW11 : Carbon Capture Solutions

Type of captures
· CCS : Capture from point source (power/industry) and
permanently store underground . Reduces emissions
at the source .

· car : capture from point source and use Con in
products. Emission benefit depends on the use .

· caus : combines utilization and storage for
larger reductions .

· CDR: removes Co, from the atmosphere and
stores it long-term , creating negative emissions

-

when storage is permanent .

Negative EmissionTechnologies (NETs)
· Net zero requires :
1.(Stop avoidable emissions (decarbonization ,

circular

economy , renewables , efficiency/sufficiency(
2) Capture unavoidable point-source emissions with
CCS leg . waste incineration)

3) Remove historic emissions via CDR leg . DAC)
· NET examples : reforestation ,

soil management , DAC, ...

SW12 : Urban drainage/Water management
Role of urban water management
·Secure extraction , treatment , and distribution of

drinking/process water in sufficient quantity
and quality.
· Collect , treat , and discharge wastewater
for treat for reuse) while ensuring hygenic living
conditions .

· Manage stormwater via collection , discharge ,

treatment, or infiltration . Protect against floods
and protect groundwater
·Includes planning , construction , and operation of all

required plants.
· Urban conveyance can be combined/separate ,

above/below ground . Transport can be gravity/pressure/
vacuum. Solutions can be grey or green/blue (natural) .

, behavior of micropollutants · Lake-water treatment chain : ozonation
·Definition: trace-level chemicals typicallys1mg/L that -> quartz sand filtration - activated carbon
can harm organs. Often persistent , bioactive ,

and -> chlorine dioxide -> reservoir/pipeline .

not well removed by conventional WWTP treatment. Combinedis separated sewer systems
· Main groups : pharmaceutical and personal care products

· Combined Sewerage (CS) : One underground pipe(PPCPs) ; pesticides/herbicides , industrial chemicals

leg . phthalates/surfactants/dyes) , heavy metals ,

network collects blackwater + greywater+

micro-/nanoplastics.
stormwater. Discharge goes to WWTP or directly

· Formation/pathways : arise from partial degradation
to a water body .

and transformation products (photolysis/oxidation) .

· Separate severage (SS) : two network-sanitary
Transported via urban runoff , WWTP effluent discharge ,

Iblack-grey) to WWTp . Stormwater to water body
and sludge application to soils . or infiltration after basic treatment . Lower risk
· Fate : adsorption to sediments/soils , bioaccumulation , of overflows and enables stormwater reuse
and possible long-range transport . Impacts include Cirrigation/infiltration /groundwater recharge) .

endocrine disruption and antibiotic resistance .

· Example of real effects : intersex fish downstream of
Full Municipal WWTP process

WWTPs
,
inverterate declines , trace pharmaceuticals

Wastewater constituents

in drinking-water sources , estrogenicity detected in rivers .

· Gross pollutants , floating material , screening :

· Novel MPs : recently introduced with no historical sand , wood , plastics ; removal by screens , sieves

data and often missed by routine monitoring .

· Oxygen-consuming substances :
Oxygen depletion in rivers , lakes , by sedimentation

· Emerging MPs : increasingly detected (better analytics/ · Nutrients: eutrophication , toxicity , N/P ,
removal byawareness) but often unregulated and incompletely biological conversion .

removed in WWTPS
.

· Pathogens : risk when bathing/eating seafood .
Removal by

disinfection/membrane filtration .


