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Milano Integrated Water Service



WWTP MILANO NOSEDO WWTP MILANO SAN ROCCO

Wastewater treatment plants



Wastewater treatment processes  
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Nosedo WWTP
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San Rocco WWTP
90 Mil m3/y

30.000 ton/y 

COD removed

5.500 ton/y @ 90%
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UV Disinfection in San Roccoü The Municipality, MM and the Consortium (Est-Ticino Villoresi) have an 

agreement for providing treated water for agricultural reuse 

ü Farmers ask for the amount of water needed

ü Agricultural season: from May to August

ü Avg 14 Mil m3/y ς55 to 75% of treated water in the season 

ü Total dry weather inlet flow can be treated to get A class reuse quality 

water

ü Farmers only pay for the electrical energy of the pumping stations



PAA Disinfection in Nosedo ü The Municipality, MM and the Consortium (RoggiaVettabbia) have an 

agreement for providing treated water for agricultural reuse 

ü Farmers ask for the amount of water needed

ü Agricultural season: from April to September

ü Avg 60 Mil m3/y ς85 to 95% of treated water in the season

ü Total dry weather inlet flow can be treated to get A class reuse quality 

water

ü Free of charge for the Consortium



Wetlands and meadows reuse: Vettabbia park  



Heating pumps reuse  

ü ¢ǊŜŀǘŜŘ ǿŀǘŜǊ ōŜǘǿŜŜƴ мр ǘƻ нр ϲ/

ü 9ŀǎƛƭȅ ŀƴŘ Ŏƻƴǘƛƴǳƻǳǎƭȅ ŀǾŀƛƭŀōƭŜ 

ü Cǳƭƭ ǿƛƴǘŜǊ ŀƴŘ ǎǳƳƳŜǊ ƻŦŦƛŎŜǎ ŎƭƛƳŀǘƛȊŀǘƛƻƴ 

ŀǘ bƻǎŜŘƻ ²²¢t

ü ¦ǇǎŎŀƭƛƴƎ ǘƻ ŘƛǎǘǊƛŎǘ ƘŜŀǘƛƴƎ ŎƻǳǇƭŜŘ ǿƛǘƘ Ŏƻπ

ƎŜƴŜǊŀǘƛƻƴ ǘǳǊōƻπƎŀǎ ŜƴƎƛƴŜǎ



Heat recovery from treated water
ü Heat recovery from treated water at Nosedo with heating pumps linked to the city medium temperature water heating district 

network 

ü Ongoing feasibility study

ü Gas turbine generator + heating pumps 

ü High performance natural gas cogeneration covering plant electrical needs 

ü Treated water between 15 to 25 °C



Solar energy from roofs
ü Feasibility study and executive design for 2.055 MWh/year   

ü Realization scheduled in 2021-2023

ü 987 ton/year CO2 avoided

ü 9.588 m2 solar panel surface



Energy optimization in Nosedo
ü Average consumption in 2019 = 99,5 MWh/d

ü !ŘǾŀƴŎŜŘ ǎƻŦǘǿŀǊŜ ǇǊƻŎŜǎǎ ŎƻƴǘǊƻƭƭŜǊ ŀƴŘ ƴŜǿ ƳŀƴŀƎŜƳŜƴǘ 

ƳŜǘƘƻŘǎΥ πмнΣн a²ƘκŘ

ü /ǳǊǊŜƴǘ ŀǾŜǊŀƎŜ ŎƻƴǎǳƳǇǘƛƻƴ όWŀƴπWǳƭȅ нлнмύΥ утΣо a²ƘκŘ

ό  ол҈ ŘǳŜ ǘƻ ŀƛǊ ǇǊƻŘǳŎǘƛƻƴ ŦƻǊ ŀŎǘƛǾŀǘŜŘ ǎƭǳŘƎŜύ

{ƻƭǳǘƛƻƴǎ ŀƭǊŜŀŘȅ ŀŘƻǇǘŜŘ

Work in progress:
ü Lamp replacement with LED type: -1,2 MWh/d

ü Photovoltaic panels: -3,2 MWh/d

ü Air diffusion valves replacement with jet type: -1,7 MWh/d

ü New sludge line with thermal hydrolysis and anaerobic 

digestion: -22,9 MWh/d

ü Natural gas cogeneration coupled with heating pumps: to be 

defined



Advanced software for process control

-25% specificEE consumptionfor 
biologicaltreatment.

Better biologicalP removal(improved
with new control criteria) and reduction
of Fe-coagulantsfor tertiary phosphorous
precipitation.



Lamp replacement with LED type   

ü About 3.000 lamps will be replaced with LED type in all areas of the 

plant 

ü Installed electrical power: current 322,50 kW  Ą estimated 88,48 kW 

ü Average electrical consumption: current 1,74 MWh/day  Ą estimated 

0,49 MWh/day 

ü Electrical saving: -1,2 MWh/day (-72% of current lamp consumption)

ü CO2 equivalent saving: -592 kg/day avoided

ü Realization in progress



±ŀƭǾŜǎ ǊŜǇƭŀŎŜƳŜƴǘ ǿƛǘƘ ƧŜǘπǾŀƭǾŜǎ ǘȅǇŜ 
ü ƴϲон ǾŀƭǾŜǎ ǊŜǇƭŀŎŜƳŜƴǘ ǿƛǘƘ ƧŜǘπƭƛƪŜ ŘŜǎƛƎƴ ǿƛǘƘ ƘƛƎƘ ŀŜǊƻŘȅƴŀƳƛŎ ǇǊƻŦƛƭŜ

ü 9ƴŜǊƎŜǘƛŎ ƛƳǇǊƻǾŜƳŜƴǘΥ ŘǊŀƳŀǘƛŎ ǊŜŘǳŎǘƛƻƴ ƻŦ ŎƘŀǊƎŜ ƭƻǎǎ ŀƴŘ ŎƻƴǎŜǉǳŜƴǘ ŀƛǊ 

ǇǊŜǎǎǳǊŜ ƴŜǘǿƻǊƪ ǊŜŘǳŎǘƛƻƴ

ü tǊƻŎŜǎǎ ƻǇǘƛƳƛȊŀǘƛƻƴΥ ōŜǘǘŜǊ ŀƛǊ ŦƭƻǿǊŀǘŜ ŎƻƴǘǊƻƭ

ü [ƛƴŜŀǊ ŎƘŀǊƎŜ ƭƻǎǎ ǿƛǘƘƛƴ ŀƭƭ ǘƘŜ ǾŀƭǾŜ ǿƻǊƪƛƴƎ ǊŀƴƎŜ

ü bŜǿ ŀƛǊ ŦƭƻǿǊŀǘŜ ƳŜŀǎǳǊŜƳŜƴǘ Ǉƻƛƴǘǎ ǿƛǘƘ ƘƛƎƘŜǊ ǇǊŜŎƛǎƛƻƴ

ü tǊƻƧŜŎǘ ŀƭǊŜŀŘȅ Ǉǳǘ ƛƴ ǇƭŀŎŜ ŀǘ {ŀƴ wƻŎŎƻ ²²¢t ǿƛǘƘ р҈ ŜƴŜǊƎȅ ǎŀǾƛƴƎ ƻƴ ŀƛǊ 

ǇǊƻŘǳŎǘƛƻƴ ǎŜŎǘƛƻƴ όмΦллл πмΦнлл a²Ƙκȅύ

ü 9ƭŜŎǘǊƛŎŀƭ ǎŀǾƛƴƎΥ πмΣт a²ƘκŘŀȅ

ü /hнŜǉǳƛǾŀƭŜƴǘ ǎŀǾƛƴƎΥ πрфт ƪƎκŘŀȅ /hн ŀǾƻƛŘŜŘ

ü wŜŀƭƛȊŀǘƛƻƴ ǎŎƘŜŘǳƭŜŘ ŦƻǊ нлннπнлно



Energy from dried sludge
ü Thermal drying with diathermic oil heated by natural gas boiler

ü From 25% to 90% dryness

ü 50% of San Rocco and 40% of Nosedo sludge production is dried

ü 100% of production sent to reuse in cement factories as fuel in the oven

ü PCI over 15.000 KJ/kgDM

ü ATEX atmosphere with automatic N2 inertingsystem 



Biosolids mono-incineration in San Rocco
ü MM + partners won a financial call of Regione

Lombardiafor a real scale pilot test plant of mono-

incineration of biological dewatered and dried 

sludge

ü Inlet: 9 ton/d sludge ςscalable up to 19,2 ton/d 

ü Ashes: 8-10% non-hazardous waste

ü Continuous monitoring flue gas system (SME)

ü Phosphorous, energy, heat, inert recovery test 

ongoing

ü Sanitary, environmental and energetical footprint 

evaluations in collaboration with universities and 

research institute 

Dried Sludge 

Storage
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IȅŘǊƻ ¢ƘŜǊƳŀƭ /ŀǊōƻƴƛȊŀǘƛƻƴ
ü aa Ҍ ǇŀǊǘƴŜǊǎ ǿƻƴ ŀ ŦƛƴŀƴŎƛŀƭ Ŏŀƭƭ ƻŦ wŜƎƛƻƴŜ[ƻƳōŀǊŘƛŀŦƻǊ ŀ ǊŜŀƭ ǎŎŀƭŜ Ǉƛƭƻǘ ǘŜǎǘ Ǉƭŀƴǘ ƻŦ IȅŘǊƻ ¢ƘŜǊƳŀƭ /ŀǊōƻƴƛȊŀǘƛƻƴ ƻŦ 

ōƛƻƭƻƎƛŎŀƭ ǎƭǳŘƎŜ

ü LƴƭŜǘΥ р ǘƻƴκŘ ŘŜǿŀǘŜǊŜŘ ǎƭǳŘƎŜ Ϫно҈ ŘǊȅƴŜǎǎ

ü ¢Ґмслπмулϲ/Τ ǇҐнлπнр ōŀǊΤ

ü ол҈ ǘƻǘŀƭ Ƴŀǎǎ όŀǎ ǎƻƭƛŘύ ǊŜŘǳŎǘƛƻƴ

ü Cƛƴŀƭ ǇǊƻŘǳŎǘΥ ƘȅŘǊƻŎƘŀǊϪрлπсл҈ ŘǊȅƴŜǎǎ

ü tƘƻǎǇƘƻǊƻǳǎ ŜȄǘǊŀŎǘƛƻƴ ŦǊƻƳ ǎƭǳǊǊȅ
Dewatered

sludge inlet

Dosing system and

heat exchangers
HTC reactor

Control Room

Expansion tanks 

and reactor mixer



Thermal hydrolysis and anaerobic digestion in Nosedo

ü5ŜŦƛƴƛǘƛǾŜ ŘŜǎƛƎƴ ƻŦ ŀ ƴŜǿ ǎƭǳŘƎŜ ƭƛƴŜ ƛƴ bƻǎŜŘƻ ςƴƻǿ ƛƴ ǇŜǊƳƛǘ ǇƘŀǎŜ

ühǇŜǊŀǘƛƻƴŀƭ ŦƭŜȄƛōƛƭƛǘȅ ōŜǘǿŜŜƴ ƴŜǿ ϧ ƻƭŘ ǎƭǳŘƎŜ ƭƛƴŜǎ ŀƴŘ ǿƛǘƘ ōƛƻƎŀǎ ǊŜŎƻǾŜǊȅ

übŜǿ ŀƛǊ ǘǊŜŀǘƳŜƴǘ ǎȅǎǘŜƳ

ü!ǊŎƘƛǘŜŎǘǳǊŀƭ ŀƴŘ ǳǊōŀƴ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ 


