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a.
South Milan, San Rocco (Milan)
Impianto Milano San Rocco
Company: MM - Metropolitana Milanese S.p.A. (since
dec. 10th, 2014); 2004 – 2014 Dégremont Italia S.p.A.)
Location: South Milan,
Region: Lombardia
Equivalent population served: 1.000.000 PE
Contacts:
Carmen Terzi, Technical Director
Mobile: +39 335 72 27 943
e-mail: c.terzi@mm.mi.it
Marco Blazina, process/operation engineer
Tel.: +39 02 52 826 835;
Mobile: +39 334 64 72 893
Fax: +39 02 52 826 845
e-mail: m.blazina@mm.mi.it
Interesting points:

b.

Figure 1- South Milan, San Rocco WWTP.
a. Dewatering using a filter press, b. Sludge
from 24% DS to 90% DS.

1. Volume of sludge produced by the biological treatment (yearly average)
3000 m3/d of excess waste sludge at 0,7-0,8% of dry matter (DM), or around 8000 tDM/year
matter are produced from an average wastewater flow rate of 9 m3/s fed to the biological
treatment; no primary settling tank, no primary sludge.
2. Type of sludge
Excess activated sludge, aerobically digested
Dry matter content: 8 gDM/l (excess sludge extracted from final sedimentation tanks)
Average volatile solids to total dry matter ratio VS/DM = 75%
3. Thickening
Technology: Draining table
Brand: Degrémont
Operation: totally automatic, thickens undigested sludge from 0,8 to 4% (40gDM/l) by addition of
polymer as flocculant.
4. Aerobic digestion
One week retention time of the thickened sludge in an aerated tank, 7000 m3 volume; dry solids
are reduced from 8000 to about 6600 tDM/year.
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5. Sludge conditioning:
Addition of 40% Ferric Chloride solution (100 g solution/kgDM) and polymer (10 g/kgDM).
6. Dewatering technology
6.1. Filter presses, 3 lines
Brand: DIEMME Filtri, installed in 2004
Power:
- filter presses 3 x 96,6 kW installed; 3 x 72,9 kW absorbed
- wash water pumping and auxiliary services for the filter presses: 64,4 kW installed; 53,8 kW
absorbed;
Operation: 4 h/cycle, 2000 – 2500 h/year; manual operation for sludge detachment from
filtration panels (about 1 h/cycle per each machine).
Energy consumption: (3 x 72,9 kW + 53,8 kW) x 2000 – 2500 h/year =
= min 544.876 – 681.095 max kWh/year; avg.: 612.985 kWh/year
Sludge is dewatered from about 4% up to 25% dry matter (average 24%).
6.2. Rotary filter press, 1 line
Brand: Bucher Unipektin, installed in 2014
Power:
- rotary filter press: 68,8 kW installed, 57,5 kW absorbed
- wash water pumping and auxiliary services: 43,5 kW installed; 42,8 kW absorbed
Operation: 3h/cycle, automatic operation; 2000 – 2500 h/year
Energy consumption: (57,5 + 42,8) x 2000 – 2500 h/year =
= min 200.600 – max 250.750 kWh/year; avg. 225.675 kWh/year
Sludge is dewatered from about 4% up to 25% dry solid content (average 24%)
6.3. Water separated mechanically (from 4% to 24%)
Production of dry matter: 6774,34 tDM/year (see point 8)
Liquid sludge at 4%DM = 6774,34/0,04 = 169350 t/year
Wet sludge at 24% = 6774,34/0,24 = 28225 t/year
Water separated = (169350 – 28225) t/year = 141125 tH2O /year
specific energy for separating water in dewatering machines =
= (612.985 + 225.075) kWh/year / 141.125.000 kg/year = 0.006 kWh/kgH2O
In terms of raw thermal energy: 0,006/0,444 = 0,0135 kWh/kgH2O
(as 0,444 is the thermal to electrical conversion factor for the Italian network)1
7. Thermal drying
technology: Thin film turbo-drier
Brand: VOMM, installed in 2004
1

Source : http://www.eea.europa.eu/data-and-maps/indicators/efficiency-of-conventional-thermal-electricitygeneration-3/assessment
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Water separated thermally (from 24% to 87-90% dry matter content)
Energy consumption for thermal drying: 122 kWhel/tH2O + 910 Mcalth/tH2O (close to design data)
Total energy (thermal): (122/0,444 + 1057,6) kWh/ tH2O = about 1332 kWh/tH2O or
1.33 kWh/kgH2O
8. Sludge disposed and disposal routes (average of last 4 years)
Total sludge produced = 2.517,283 (agriculture) + 4.257,060 (cement kiln) = 6774,34 tDM/year
pH 5,5; heavy metals are well below regulatory limits
8.1. Agriculture
2.517,283 tDM/year (37% of the total) at 24% DM is sent to external plants for further processing
to produce ammendant for agricultural use;
total amount of dewatered sludge at 24% DM = 2.517,283 / 0,24 = 10488,68 t/year
8.2. Cement kiln
4.257,060 tDM/year (63% of the total) at 89% DM is sent to a cement kiln
total amount of dried sludge at 89% DM = 4.257,060 / 0,89 = 4.783,21 t/year
9. Disposal of the sludge in the first 4 months of 2015
Agriculture: 47€/t of wet sludge at 24% dry matter.
Incineration (Cement kilns): 66 €/t of wet sludge at 24% - this cost includes drying at 87% dry
matter
10.Why you dispose them in this way?
Strategic reasons: to have two alternative disposal routes is advisable, especially in case disposal
of sludge to agriculture is restricted.
11.Disposal costs (including transportation)
Agriculture/composting plant: 50-60 km away (57€/t)
Cement kiln: 80 km away at a similar cost; the cost of drying is not included
12.Are you interested in an industrial machine which allows to achieve higher dry matter? If not,
why?
24% dry matter is acceptable for agriculture. For cement kiln, drying is necessary to obtain around
90% dry matter.
13.Any idea about how to reduce sludge disposal costs?
For instance, a possibility is to increase the % of dry matter before drying. A 1% increase in DM in
the influent sludge (for example from 24 to 25%) would lead to save around 50.000 Euro/year,
mostly as lower natural gas consumption for drying. However, these savings are not linear and an
increase of 10% DM in the influent sludge would lead to an estimated annual saving of around
400 kEuro/year.
14.Are there any pollutants in the sludge?
No, there aren’t. Industry around doesn’t introduce them.
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15.Do you sanitize the sludge?
Only the dried sludge is sanitized; (Note: disinfection by filtration followed by UV irradiation is for
the treated effluent wastewater, used for irrigation locally.
16.How much sludge goes to the landfill instead agriculture due to heavy metals?
Only screenings.

Summary of available data from WWTPs in Italy in relation to consumptions and dry solids and
volatile content percentage see Table 6 in D2.2. Preliminary market analysis – review, page 21.
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SUD SEVESO WWTP (CARIMATE)
a.
Location: Via del Colombirolo - 22060 Carimate (CO)
Area: Province of Como - Lombardia
Company: Sud Seveso Servizi SpA
Equivalent population served: 69.500 PE
Contact:
Ing. Marco Bernasconi - Responsabile Area Tecnica
Tel 031.78.97.902
Mob 335.12.46.058
Fax 031.79.40.077
e-mail: responsabile.tecnico@sudsevesoservizi.it

b.

Inmteresting points:

1. Volume of sludge
120 m3/d or 43.800 m3/y at 5,5% DM after
thickening
3300 t/year at 24% dry matter have been
disposed of in 2014 (= about 790 tDM/year)

Figure 2- Sud Seveso WWTP.
2. Type of sludge
Mixed primary and excess biological sludge (roughly in equal amounts as for DM; liquid residues
from external sources are sent to digestion and do not form significant new solids; external pit
wells are discharged into the primary settling tank after screening.
3. Pre-thickening (after addition of cationic polymer as conditioning agent)
Static thickeners (installed 1988): as accumulation and equalization tank to store the sludge
Dynamic Thickener (rotating drums)+ grinder and screen.
Brand: Andritz ; Operation = from 1.2% to 4% - 5% dry matter.
4. Stabilization
Anaerobic digestion (mesophilic digester at 35°C: 2.800m3; followed by a thermophilic digester at
55°C: 1.600m3) - recirculation between thermophilic and mesophilic to ensure complete digestion.
Biogas: self-consumed: 65kWel (microturbine) and 112 kWthermal for heating (report of the
operator, 2013, page 12).
5. Post thickening:
Only as sludge accumulation/equalization tank.
6. Dewatering (after addition of cationic polymer as conditioning agent)
Belt presses, installed 1988, Brand: Sernagiotto (this brand no longer exists); from 3.5 to up to
29% DM (average 24%).
7. Disposal of the sludge:
100% for indirect agricultural use.
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8. Why you dispose them in this way:
Cheapest way for sludge with low heavy metal concentration (textile industry and domestic water
treatment).
9. Percentage of dry matter after dewatering in 2014:
22-28% (average 24%; details in the excel file attached)
10.Which are your disposal costs (including transport)?
57€/t (including 10-15€/t transport)
11.Are you interested in an industrial machine which exceeds in 30% the dry matter? If it is not,
why?
For agriculture disposal is ok 25% dry matter
12.Amount of tons of sludge you dispose each year (excel file attached):
2012: 2950 t/y at about 22% dry matter = 649 tDM/year
2013: 3.354 t/y at about 23% dry matter = 771 tDM/year
2014: 3.300 t/y at about 24% dry matter = 797 tDM/year
13.Any idea about how to reduce costs in the future?
By increasing dry matter it is possible to reduce transport cost, but amortization of capital cost of
the new machine should be lower than the savings.
A “Biocrack” system from Vogelsang was in operation for six months in 2013-2014 to improve
digestion (=produce more biogas and reduce volatile solids content). Some improvement has
been found, but it could not be proved that it was due to the Biocrack.
A clear inverse regression has been found between VS/DM ratio and DM in the dewatered
sludge: the higher VS/DM the lower the dry slid content in the dewatered sludge.
14.Are there any pollutants in the sludge?
Not exceeding the limits for indirect disposal to agriculture (see attached file with sludge
analyses).
15.Do you sanitize the sludge?
Only to some extent, due to the thermophilic anaerobic stage. The complete sanitization is done
at the plant where the sludge is taken to for transformation into an ammendant.
16.Percentage of sludge sent out to indirect agricultural reuse:
100%
17.How much mud goes to the landfill instead agriculture due to heavy metals?
Only screenings; sand/grit is washed and sent for recycling as road base material.
18.Percentage of dry matter before and after the drying?
3% to 5% in pre-thickeners; 5% to 3,5% in the digesters; 3,5 to 22-24% in the final dewatering
stage (maximum 28% reached in Sept. 2014; minimum 22% in April to June 2014).
19.How much energy do you use for each extracted liter of water?
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Belt-press dewatering operating hours: 12h/d , 5 days 26 weeks/year = 1560 h/year
Total energy consumption in the sludge line: 545.000 kWh/year
Total energy consumption for dynamic thickening only: 170.000 kWh/year
Total energy consumption for dewatering only: 80.000 kWh/year
Water separated in dynamic thickening:
797 tDM / 0,03 tDM/tsludge – 797 tDM / 0,05 tDM/tsludge = 10.626 twater/year
Specific energy consumption: 170.000/10.626.000 = 16 kWh/twater
Water separated in dewatering
797 tDM / 0,035 tDM/tsludge – 797 tDM / 0,24 tDM/tsludge = 19.500 twater/year
Specific energy consumption: 80.000/19.500.000 = 4 kWh/twater

Summary of available data from WWTPs in Italy in relation to consumptions and dry solids and
volatile content percentage see Table 6 in D2.2. Preliminary market analysis – review, page 21.
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ASIL WWTP MERONE

a.

Location: Merone,
Company: ASIL SpA, Merone
Area: Province of Como, Lombardia
Equivalent population served: 104.000 PE
Contact:
Luigi Longhi, director
Via C. Battisti, 21
22046 – Merone (CO)
Tel 031 618105
Fax 031 617007
e-mail: luigi.longhi@asil.it
www.asil.it

b.

Interesting points:
1. Volume of sludge for year
12 m3/h = 288 m3/d at 365 d/y = 105.120 m3/y at
0,5% DM

Figure 3- Asil WWTP, Merone.
a. Plant view, b. Stabilization, c. Centrifuge

2. Type of sludge:
primary and excess biological
3. Thickening
Only static thickening, from 1.8% to 3.5% DM
accumulation/equalization of stored sludge; dynamic
thickening will be installed in 2016.
4. Digestion
Mesophilic anaerobic digestion (2 reactors in series),
from 3.5 to 2.6% DM.
Biogas production: 1.300m3/d biogas (70% CH4 and 30% CO2) for drying sludge. It is half of energy
needed for drying the sludge. Calories: 1300 * 365 * 0,7*8500/1000 = 2.823.275 Mcal/year.
5. Dewatering
Centrifuges, installed in 1990
Brand: Alfa Laval (mechanical thicker after digestion)
Total power about 86 kW; absorbed 70 kW; total annual energy for mechanical dewatering in
centrifuge= 168.250 kWh/year; total including feed and discharge pumps and other accessories:
198.756 kWh/year;
DM: from 2.6% (after digestion) to 24%
Amount of energy per kg of water separated in dewatering from 2.6 to 24% DM:
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3.000 t * 25,9% = about 770 tDM; wet sludge at 2.6% = 770/0,026 = about 29700 t of liquid sludge;
water separated = 29.700 – 3.000 = 26.700 t of water; 198756 kWh / 26700000 = 7,5 kWh/t water.

6. Drying
Thin film turbodrier; brand VOMM;
Specific energy consumption for thermal drying can be assumed to be equal to the plant in Milan
South: 122 kWhel/tonH2O + 910 kcalth/kgH2O (close to design data)
7. Disposal of the sludge: (see table)
Sludge disposed of
dewatered sludge
to agriculture

dried sludge to
cement kiln

total

dry matter

kg/year (%DM)

kg/year (%DM)

kg/year

tDM/year

2012

3.304.720 (24,1%)

219.660 (89,9%)

3.524.380

939,66

2013

2.740.610 (25,4%)

93.020 (85,4)

2.833.630

777,47

2014

2.980.460 (25,9%)

51.320 (92,8%)

3.031.780

820,53

year

DM disposed of in agriculture: 3.304,72*0,241 = 796,438kgDM/year (84,76%)
DM disposed of to cement kilns: 15,24%
Total energy in the sludge line: 1.115.555 kWh/year (23% of the total)
Total energy consumed in the WWTP: 4.846.650 kWh/year
8. Why you dispose them in this way?
Same reason as in Milan South
Strategic reasons: to have two alternative disposal routes is advisable, especially in case disposal
of sludge to agriculture is restricted.
9. Which are your disposal costs (including transport)?
57€/t agriculture (including transport);
60 €/t are paid to the cement kiln at 90% DM, which is equivalent to pay 60/0,9 = 67 €/tDM at
24%; to this it must be summed up the cost for drying from 24% to 90% dry matter, which is
around 50 €/t of wet sludge at 24% dry matter, or 50/0,24 = about 210 €/tDM; it makes up a total
cost of 277 €/tDM, which, at 24% DM is equivalent to a cost of 277*0,24 = about 66 €/t.
Only if disposal cost to agriculture would decrease below that threshold, then drying + disposal to
an incineration kiln would be the most convenient option.
10.Are you interested in an industrial machine which exceeds in 30% the dry matter? If it is not,
why?
Currently, 24% - 31% is the range obtained with the centrifuges. If DM in sludge gets up to 4045% costs of drying would be substantially reduced. However, until cost for disposal to agriculture
are so low and this kind of disposal route is permitted, then any thermal treatment will never be
as cheap as that.
11.Any idea about how to reduce costs in the future?
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Start construction of new facilities next September for a total investment of 6.5 M€, mainly on the
wastewater line; side-stream treatment of reject water to remove nitrogen to be recycled to the
main stream is included. Any further improvement on the sludge line will be evaluated after
completion of the works. For sure, reducing water content in the dewatered sludge will decrease
transport cost to agriculture and also reduce energy bill for drying, as reported at point 10 above.
12.Are there any pollutants in the sludge?
Not really; sludge analyses are within the limits for agricultural disposal; low heavy metals
concentration.
13.Do you sanitize the sludge?
It is done in the plant for transformation of the sludge into a soil amendant.
14.How much sludge goes to the landfill instead agriculture due to heavy metals?
None, only sand and grit (100-130t/y).

Other coments:
There are photovoltaic panels on the roofs producing 4% of the total electrical need of the plant.

Summary of available data from WWTPs in Italy in relation to consumptions and dry solids and
volatile content percentage see Table 6 in D2.2. Preliminary market analysis – review, page 21.
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CARPI

AND MIRANDOLA WWTPS

(MODENA)

Population equivalent served
Year
2013
Carpi
130430
Mirandola
23130
Primary treated wastewater (m3/y)
Year
2013
Carpi
17,399,361
Mirandola
2,177,171
Secondary effluent (m3/y)
Year
2013
Carpi
13,309,296
Mirandola
2,177,171

Volatile solids (%)
Year
Carpi
Mirandola

2014

2014
16,699,370
2,255,783

2014
15,485,598
2,255,783

Total sludge disposed of (t/y)
Year
2013
Carpi
8,229.86
Mirandola
999.68
Dry matter (%)
Year
Carpi
Mirandola

Table 1 - Comparative
data collected from
the visit to Carpi and
Mirandola WWTPs in
Modena area

2014
8,916.92
1,173.09

2013
23.6
32.2

2014
27.6
32.8

2013
52.3
n.d.

CENTRIFUGA
FILTROPRESSA

2014
52.6
60.3

Disposal cost (indirect agricultural re-use, €/t)
Year
2013
2014
Carpi
70.39
68.67
Mirandola
73.00
73.00
Energy consumption of the sludge treatment line (kWh/y)
Year
2013
2014
Carpi

540,000.00

Mirandola

78,000.00
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Summary of available data from WWTPs in Italy in relation to consumptions and dry solids and
volatile content percentage see Table 6 in D2.2. Preliminary market analysis – review, page 21.
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