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PREFACE 
 

This report comprises the results from the work accomplished under task 1.3 of the Collective 
Research project BIOPROS “Solutions for the safe application of wastewater and sludge for 
high efficient biomass production in Short-Rotation-Plantations”  which is co-financed by 
European Union’s the 6th Framework Programme. The report was elaborated under leadership 
of the International Ecological Engineering Society (IEES) with support of the following 
partners: 

� � EUBIA 
� � ASAJA 
� � UFU 
� � KZRKiOR 
� � ETKL 
� � ZSR 
� � ETA 
� � CZ-BIOM 
� � SK-BIOM 

 
For later evaluation of the SRP application potential this report investigates the following 
aspects for the participating BIOPROS countries: 

� � the amount of currently treated/untreated wastewater/sludge 
� � the connection degrees to centralised/decentralised wastewater treatment facilities 
� � the technological state-of-the-art in wastewater/sludge treatment 
� � the contribution of current wastewater discharge or insufficient sludge disposal to 

surface water/groundwater pollution 
� � the comparison of necessary investments for conventional wastewater/sludge 

treatment and SRPs as a low-cost alternative (incl. combination of both) 
� � the estimation of the potential for wastewater treatment in SRPs  

 

 

Wolhusen, Switzerland 
February 2006 
 

Anja Brüll & Johannes Heeb 
IEES 
 
Task leader 
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 List of used abbreviations 

 

AWW  Agricultural Wastewater (include. WW from forestry) 

BOD5  Biological Oxygen Demand 

COD  Chemical Oxygen Demand 

DM  Dry matter 

ISTAT  Italian National Statistics Institute 

IWW  Industrial Wastewater 

MWW  Municipal Wastewater 

N tot  Total Nitrogen 

PE  Population Equivalents  

P tot  Total Phosphorous 

RW  Rain Water 

SRP  Short Rotation Plantation 

WTP  Wastewater treatment plants 

WW  Wastewater 
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1 EXECUTIVE SUMMARY AND CONCLUSIONS 

In October 2005 a questionnaire was send out to the task partners to evaluate the data basis 
concerning the wastewater/sludge treatment situation in the BIOPROS countries. The 
returned data files show that the data basis is strongly inhomogeneous and incomplete. No 
precise interpretation of the wastewater/sludge situation in the involved countries is possible 
based on the delivered data. 

Nevertheless the different national viewpoints to the current situation create an “evident 
picture”  and certain tendencies can be pointed out as summarised below. 

 

 

1.1 Amount of currently treated/untreated wastewater/sludge and connection 
degrees to centralised/decentralised wastewater treatment facilities 

 

The connection degrees (40 % - 89 %) and the amount of untreated wastewater (1 % to 50 %) 
indicate a clear potential (need) for additional WTP (such as SRPs). 

Table 1: Connection degrees to centralised/decentralised wastewater treatment facilities, amount of wastewater 
and share of untreated wastewater 

 Bulgar ia Czech 
Rep 

Estonia I taly Poland Slovak 
Rep 

Spain UK 

Population (in 
Millions) 

8.257 
Mio 

10.207 
Mio 

1.332 Mio 
58.103 
Mio 

38.635 
Mio 

5.431 
Mio 

40.341 
Mio 

60.441 
Mio 

Connected to 
WTP (in %) 

40-67% 71 % 71% 60 % 58 % 53 % 55-89 % 86 % 

Primary treatment 2 % 1 % 1 % : 3 % : 1% : 

Secondary treatment 38 % 70 % 24 % : 25 % : 62 % : 

Tertiary treatment 0 % 
[2003] : 46 % 

[2002] : 31 % 
[2003] : 26 % 

[2003] : 

Municipal WW 
(amount in 106 m³  

/ 
untreated in %) 

670 
106 m³  

 
37 % 

345 
106 m³  

 
5 % 

50 
106 m³  

 
1 % ? 

: 
 
 
: 

1324 
106 m³  

 
: 

120 
106 m³  

 
: 

: 
 
 
 

: 
 
 
 

Industrial WW 
(amount in 106 m³  

/ 
untreated in %) 

459 
106 m³  

 
35 % 

95 
106 m³  

 
0 % 

50 
106 m³  

 
4 % 

: 

852 
106 m³  

 
5 % 

80 
106 m³  

 
: 

 : 

Agricultural WW 
(amount in 106 m³  
/ untreated in %) 

14 
106 m³  
[1998] 
35 % 

: 

79 
106 m³  

 
: 

: : :  : 

Sludge (amount in 
106 kg DM 

42.9 
[2003] 

178.7 
[2004] 

48.7 
[2003] 

3227.0 
[1996] 

1008.6 
[2003] 

(x) 

97.7 
[2002] 

853.5 
[2000] 

1543.8 
[2002] 

:  no data available or provided, [2002] year of data collection/ publication 
(x) includes 562.1 106 kg DM sludge of industrial sources 
italic figures from EUROSTAT, Reference (0) 
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1.2 Technological state-of-the-art in wastewater/sludge treatment 
Mechanical, biological and chemical treatment (as well as combinations, including nitrogen 
and/or phosphor removal technology) are used for wastewater treatment, aerobic and 
anaerobic stabilisation, dehydration and thermo hygienisation (and liming in Poland) for 
sludge treatment. This indicates several technical interface options to potential SRPs such as 
the option to upgrade mechanical and mechanical-biological WTP, to make use of the 
produces sludge, etc. 

Table 2a:  Technologies used for wastewater/sludge treatment  

 Bulgar ia Czech Rep Estonia I taly Poland Slovak 
Rep 

Spain UK 

Central and 
decentral WW 

treatment 

m 
mb 
bc 

: 

m 
mb 
bc 

bcnp 

m 
mb 
bc 

m 
mb 
bc 

bcnp 

m 
mb 

 

m 
mb 

bcnp 
: 

Central WW 
treatment 

: 

m 
mb 
bc 

bcnp 
 

: : : : : : 

Decentral 
WW treatment : 

ihmb 
st 

stet 
 

: : : : : : 

Sludge 
treatment 

: 

anst 
aest 
dh 

hast 

: : 

aest 
anst 
dh 
lm 
 

: 
aest 
anst 
dh 

: 

:  no data available or provided, [2002] year of data collection/ publication 

 

Wastewater treatment technologies: 

m:  mechanical (primary) treatment 
mb:  mechanical biological (secondary) treatment 
bc:  biological and chemical  
bcnp:  biological and chemical treatment with nitrogen and/or phosphor removal 
 technology (tertiary treatment) 
ihmb:  in-house mechanical-biological 
st:  septic tanks 
stet:  septic tanks combined with extensive treatment methods (e.g. root-beds, earth filters, 
 etc.) 
 
Sludge treatment technologies: 

anst:  anaerobic stabilisation 
aest:  aerobic stabilisation 
hast:  heated anaerobic stabilisation 
dh:  dehydration 
lm:  liming 
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Table 2b:  Technologies used for sludge disposal 

 Bulgar ia Czech Rep Estonia I taly Poland Slovak 
Rep 

Spain UK 

Sludge 
disposal in 106 

kg DM 
 

: 

ag 31.3 
pc 88.7 
dl 23.3 
cb  0.3 
xx 36.4 

ag 18.4 
st 30.3 

 

ag 217.8 
 

dl ? 
cb ? 

 

ag 58.4 
pc 19.7 

  
   

lr 105.2 

: 
 

ag 410.0 
 

dl 268.0 
cb 52.0 
ws 57.0 

: 
 
 

Sludge 
disposal 

in 10³ m³ or % 
: 

ag 17.6 
pc 101.8 
dl 39.7 
cb  0.3 

 
 

[2002] 

: 

ag ? 
 

dl 80% 
 

ag 54.8 
pc 19.5 
dl 164.9 
cb 6.3 

st 
lr 

[2003] 

ag 108.0 
pc 33.3 
dl 15.7 
cb 0.4 

 
 

[2002] 

ag 454.3 
 

dl 153.1 
cb 70.2 

 
 

[2000] 

ag 842.5 
 

dl 124.0 
cb 305.8 

 
 

[2002] 
:  no data available or provided, [2002] year of data collection/ publication 
italic figures from EUROSTAT, Reference (0) 

 

Sludge disposal: 

ag:  agriculture 
pc:  plant cultivation and/or compost production 
dl:  disposal on landfill 
cb:  combustion 
st:  storage in stockpiles 
lr:  land rehabilitation 
ws: for water surface (?) 
xx: unspecified 
 

 

1.3 Contribution of current wastewater discharge or insufficient sludge 
disposal to surface water/groundwater pollution 

The overview indicates a clear contribution of insufficient wastewater and sludge 
management to surface water/groundwater pollution. No comparison to the impact of 
agriculture is possible. 

Table 3: Polluting load by current wastewater discharge or insufficient sludge disposal to surface 
water/groundwater 

 
 

Bulgar ia Czech Rep Estonia I taly Poland Slovak 
Rep 

Spain UK 

BOD5 : 5,799 t O2/y 1,657 t O2/y : 29,400 t O2/y : 4,241 t O2/y : 

COD : 32,278 t O2/y : : 
102,000 t 

O2/y 
: : : 

Suspension : : 2,670 t/y : 38,200 t/y : : : 

N tot : 17,888 t/y 2,348 t/y : 31,700 t/y : : : 

P tot : 1,448 t/y 175 t/y : 3,100 t/y : : : 

:   no data available or provided 
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1.4 Comparison of necessary investments for conventional wastewater/sludge 
treatment and SRPs as a low-cost alternative 

The data provided by the task partners do not allow any clear interpretation of the situation in 
the referring BIOPROS countries. Only CZ BIOM and SK BIOM  (see chapter 2.6) provide 
referring data (Table 4). 

 

Table 4: Cost comparison 

Operation 
Conventional waste water  
management and sludge 

storage 

Conventional 
treatment and 

following sludge use 
on SRP 

Use of rain water  on SRP 

Treatment of waste water 
(converted into m³  sludge) 

40,900 40,900 8,000 

Fee on waste storage on 
landfill (1 m³ ) 

900 - - 

Transport on landfill or sludge 
application (1 m³ ) 

120 300 28,000 

Fertiliser savings (1 m³ ) - -160 -160 

 41,920 41,040 35,840 

 

1.5 Estimation of the potential for wastewater treatment in SRPs 
The data provided by the task partners do not allow any clear and representative interpretation 
of the situation in the referring BIOPROS countries. Nevertheless according to the results of 
point 1 (see above), the statements for the Czech Republic and for Italy (see chapter 2.6) and 
the tendency that the amount and quality of sludge will increase in the next years (due to the 
increase in the number of WTP, the introducing of multi-level system of wastewater 
purification, the increase in the efficiency of WTP, heavy metal regain out of sludge etc.) a 
clear potential for SRP applications can be assumed. The estimation for the Czech Republic 
for instance points out a potential of ca. 26,000 ha SRP (see below). 

Estimation provided for the Czech Republic: 

The theoretical potential of sludge use on SRP has been estimated based on the assumption 
that the entire amount of generated sludge will be used on SRP. According to the max. 
allowed limits of sludge and N/ha agricultural land, the potential has been calculated: 

� � Theoretical potential: 110,000 ha, (with an assumed SRP productivity of 7 t 
DM/ha/year this means 112.61 PJ) 

The environmental potential is based on the assumption that 60 % of all sludge is being used. 
At the moment, around 50 % of sludge fulfils the criteria for use on agricultural land. It can be 
assumed, that the legislation regarding the use of sludge as fertiliser on non-food agricultural 
ground will be expanded and newly assessed. Most probably, the limits for harmful 
substances in sludge used for this purpose will be lowered. It can also be expected that better 
prevention regarding the entering of harmful substances into wastewater will lower the 
amount of harmful substances contained in sludge.  

� � Environmental potential: 65,000 ha 
� � The technically available potential is 40 % of the environmental potential: 
� � Technical potential: 26,000 ha 
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2 CURRENT WASTEWATER/SLUDGE TREATMENT 
SITUATION IN THE BIOPROS REGIONS 

 

2.1 Amount of currently treated/untreated wastewater and sludge 
Bulgar ia (0,1) 

Table 5: Amount of currently treated wastewater in Bulgaria (data 1998) 

Parameter  Unit Amount Treated Comment 

Population Millions 8.257   

Water Consumption l/p*d 166  (1) 

Calculated WW 106 m³ /y 500  (x) 

Municipal WW 106 m³  670 63 % (1) 

Industrial WW 106 m³  459 65 % (1) 

Agricultural WW 106 m³  14 65 % (1) 

Sludge 106 kg DM 42.9 No data (0) 2003 

(x) calculated by multiplying population and water consumption 

 

Czech Republic (2,3) 

Table 6: Amount of currently treated wastewater in the Czech Republic (data 2004)  

Parameter  Unit Amount Treated Comment 

Population Millions 10.207   

Water Consumption l/p*d No data   

Calculated WW 106 m³ /y No data  (x) 

Municipal WW 106 m³  345 94 % (2,3) 

Industrial WW 106 m³  95 100 % 
(2,3) discharged in 

sewer system 

Agricultural WW 106 m³  No data No data  

Sludge 106 kg DM 178.4 No data From WTP 

(x) calculated by multiplying population and water consumption 

 

Further information: 

In 2004 there was let out 539,697,000 of waste water into the sewage system in total, of which 
were 344,904,000 m³  sewage water and 94,793,000 m³  industrial and other waste water. The 
share of treated wastewater let into the sewage system was 94,4%. 

In 2004 in total 821,480,000 m³  of waste water were treated in waste water plants, of which 
were sewage water 320,572,000 m³ , industrial and other 189,110,000 m³  and rainwater 
311,798,000 m³ . 
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Estonia (12,13,14) 

Tab. 7: Amount of currently treated wastewater in Estonia (data 2003) 

Parameter  Unit Amount Treated Comment 

Population Millions 1.332   

Water Consumption l/p*d No data   

Calculated WW 106 m³ /y No data  (x) 

Municipal WW 106 m³  50 99 % (12) 

Industrial WW 106 m³  50 99 % (12) 

Agricultural, Pisciculture WW 106 m³  79 No data (12) 

Sludge 106 kg DM 48.7 
38 % used in 
agriculture 

(13) 

(x) calculated by multiplying population and water consumption 

 

Further information: 

According to the statistical overview the wastewater amount in 2003 in Estonia was 
1627,000,000 m³ . The amount of wastewater that should be treated in the same year was 
303,000,000 m³ . From this amount 99,22% of wastewater is purified in different plants on 
different level. 4,22% is purified on unsatisfied level. 

The wastewater originates from: 

� � municipal sources 3,05%  (�  49,624,000 m³) 
� � industry 3,1%    (�  50,437,000 m³) 
� � energetic industry 88,57%  (�  1,122,182,000 m³) 
� � agriculture 0,29%   (�  4,718,000 m³) 
� � pisciculture 4,54%   (�  73,866,000 m³) 
� � other sources 0,45%   (�  7,321,000 m³) 

 

 

I taly  (15, 16) 

Tab. 8: Amount of currently treated wastewater in Italy  (data 1999)  

Parameter  Unit Amount Treated Comment 

Population Millions 58.103   

Water Consumption l/p*d No data   

Calculated WW 106 m³ /y No data  (x) 

Municipal WW 106 m³  No data 57 % (15) 

Industrial WW 106 m³  No data No data  

Agricultural, Pisciculture WW 106 m³  No data No data  

Sludge 106 kg DM 3227.0 No data  

(x) calculated by multiplying population and water consumption 
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Further information: 

(15) By the end of 1999 the total installed treatment capacity of wastewater serve 64 Mio PE 
– 57% of an estimated demand of 111.2 Mio PE. 

 

Poland  

Table 9: Amount of currently treated wastewater in Poland  (data 2003) 

Parameter  Unit Amount Treated Comment 

Population Millions 38.635   

Water Consumption l/p*d 790 ?  
Includes industrial 

cooling water? 

Calculated WW 106 m³ /y -  (x) 

Municipal WW 106 m³  1324 > 100 % 
Per year a total 

amount of 1553 107 
m³  is treated (?) 

Industrial WW 106 m³  852 95 %  

Agricultural, Pisciculture WW 106 m³  No data No data  

Municipal Sludge 106 kg DM 446.5 No data (0) 

Industrial Sludge 106 kg DM 562.1 No data  

(x) calculated by multiplying population and water consumption 

 

 

Slovak Republic (21, 0) 

Table 10: Amount of currently treated wastewater in the Slovak Republic (data 2001) 

Parameter  Unit Amount Treated Comment 

Population Millions 5.431 No data  

Water Consumption l/p*d 242   

Calculated WW 106 m³ /y 480  (x) 

Municipal WW 106 m³  120 ? No data 
Per year a total 

amount of 370 106 m³  
is treated (?) 

Industrial WW 106 m³  80 ? No data  

Agricultural, Pisciculture WW 106 m³  No data No data  

Municipal Sludge 106 kg DM 97.7 No data (0) 2002 

Industrial Sludge Millions 5.431 No data  

(x) calculated by multiplying population and water consumption 
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Spain (24, 25) 

Table 11: Amount of currently treated wastewater in Spain 

Parameter  Unit Amount Treated Comment 

Population Millions 40.341   

Water Consumption l/p*d No data   

Calculated WW 106 m³ /y No data   

Municipal WW 106 m³  No data No data  

Industrial WW 106 m³  No data No data  

Agricultural, Pisciculture WW 106 m³  No data No data  

Municipal Sludge 106 kg DM 
1,116.0 

 
No data (24) 2005 Estimation 

Industrial Sludge 106 kg DM 853.5 No data (0) 2000 

 

(24) The sludge generation has increased in the whole Europe due to the building of new 
treatment plants. The total sludge generation in Spain was around 787.000 ton/DM in 1998 
with an estimation of 1.116 million ton/dry matter year for 2005. 

(25) The total amount of treated wastewater in Spain is around 630.900.000 PE and the total 
amount of wastewater treatment plants is 2.801, at the end of 2004. According to a survey 
about the Management Plan of Residues in Aragón, a conversion rate of 0.087 ton/PE/year of 
wet matter content of sludge can be used for the calculation of the total sludge produced. This 
estimation for 2005 coincides with the data published by the European Environmental Agency 
in the total amount of sludge produced. 

 

UK (0) 

Table 12: Amount of currently treated wastewater in UK 

Parameter  Unit Amount Treated Comment 

Population Millions 60.441   

Water Consumption l/p*d    

Calculated WW 106 m³ /y    

Municipal WW 107 m³     

Industrial WW 107 m³     

Agricultural, Pisciculture WW 107 m³     

Sludge 
107 Tons dry 

matter 
1543.8  (0) 2003 
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2.2 Connection degrees to centralised/decentralised wastewater treatment 
facilities 

 

Bulgar ia (0, 1) 

Table 13: Connection degree in Bulgaria  

Parameter  Unit Amount Connected Comment 

Population Millions 8.257 40 % (0) 

Primary Treatment   2 % From population 

Secondary Treatment   38 % From population 

Tertiary Treatment   0 % From population 

Population Millions 8.257 66.5 % (1) 

Population in urban areas   70.5 % from 66.5 % 

Population in rural areas   2.1 % from 66.5 % 

 

The data given by the (1) National Statistical Institute of Bulgaria [1998] differs substantially 
from the data found at (0) EUROSTAT [2003] in an improbable direction. The connection 
degree 2003 should be higher than 1998. 

 

Czech Republic (2, 4, 6) 

Table 14: Connection degree in the Czech Republic (data 2004) 

Parameter  Unit Amount Connected Comment 

Population Millions 10.207 71 % 
78 % connected to 

sewer system 

Primary Treatment   0.4 % From 71 % 

Secondary Treatment   99.6 % From 71 % 

Tertiary Treatment   0 % From 71 % 

 

Further information: 

In the Czech Republic there is no file for centralised and decentralised systems for the 
draining and disposal of wastewater in municipalities.  Data regarding the individual 
sewerage system are part of the Ownership system VAK, centrally administered by the 
Ministry of Agriculture and have so far not been published. 

Records of the connection to different WTPs according to capacity are incomplete. The 
following values are calculated from data collected from 865 WTP operators: 

� � 175,453 PE connected to WTP up to 2000 PE 
� � 907,830 PE connected to WTP from 2001 to 10,000 PE 
� � 3,359,154 PE connected to WTP from 10,001 to 100,000 PE 
� � 4,987,896 PE connected to WTP over 100,000 PE 
� � In total 9,430,330 PE are connected to those 865 WTP  
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Estonia (12, 14) 

Table 15: Connection degree in Estonia  

Parameter  Unit Amount Connected Comment 

Population Millions 1.332 71 % (0) 

Primary Treatment   1 % (0) 

Secondary Treatment   24 % (0) 

Tertiary Treatment   46 % (0) 

 

Further information: 

Discharge situation: 

� � 962 outlets to the watershed with less than 100 thousands m³  WW per year 
� � 68 between 100-1000 thousands m³  WW per year 
� � 41 between 1000-10000, 19 over it 

These numbers contains both outlets from WTP and larger outlets of non-purified WW 
(mining areas for example). 

The data about decentralised purification are not available. 

 

I taly (15) 

Table 16: Connection degree in Italy  

Parameter  Unit Amount Connected Comment 

Population Millions 58.103 60 % 1999 

 

Further Information:  

By the end of 1999 the total installed treatment capacity of wastewater serve 64 Mio PE – 
57% of an estimated demand of 111.2 Mio PE. As far as the wastewater treatment is 
concerned, the “water sector surveys”  show that the service covers around 60% of the 
residents. 

The picture for collection and treatment of wastewater is very worrisome according to the 
ISTAT. In the sample survey of the perceived service quality among users, 31% of the survey 
participants expressed little or no satisfaction with the state of the sewage system, the highest 
percentages being registered in Puglia (44%) and Campania (47%). In addition to the 
subjective data, there are the results of the above-mentioned “water sector surveys” : despite 
the fact that they refer to areas where the state of the water services is likely better than the 
national average, it comes out that the sewage system covers around 86% of residents only, 
with figures decreasing to 77% in the South. Moreover, it appears that there is a remarkable 
diffusion of specific problems like the failure of the sewage network to cope with heavy 
outpours of rain and the unreliable state of treatment plants, some of which have been 
abandoned right after construction. 
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Poland (23) 

Table 17: Connection degree in Poland (data 2004) 

Parameter  Unit Amount Connected Comment 

Population Millions 38.636 58 % To WTP 

Primary Treatment   4 % From 58 % 

Secondary Treatment   43 % From 58 % 

Tertiary Treatment   53 % From 58 % 

Urban Areas   84 %  

Rural Areas   16 %  

 

 

Slovak Republic (21) 

Tab. 18: Connection degree in the Slovak Republic (data 2004) 

Parameter  Unit Amount Connected Comment 

Population Millions 5.431 53 %  

 

Further information:  

Municipality above 10 000 inhabitants:  

� � 93% have water-supply, canalization and WTP  
� � 7% have water-supply, canalization and no WTP 

 

Municipality above 5 000 inhabitants:  

� � 84% have water-supply, canalization and WTP 
� � 13% have water-supply, canalization and no WTP 
� � 3% have water-supply and no canalization and WTP 

 

Municipality above 2 000 inhabitants:  

� � 46% have water-supply, canalization and WTP 
� � 2%  have water-supply, canalization and no WTP 
� � 7% have water-supply and no canalization and WTP 
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Spain (0, 26) 

Table 19: Connection degree in Spain 

Parameter  Unit Amount Connected Comment 

Population Millions 40.341 55 % (26) 

   89 % (0) 

 

The data found is very inconsistent. EEA/OECD state 55%, at the EUROSTAT website the 
connection degree is given as 89%. 

 

UK (0) 

Tab. 20: Connection degree in UK 

Parameter  Unit Amount Connected Comment 

Population Millions 60.441 86 % (0) 

 

No data have been delivered. 

 

 

2.3 Technological state-of-the-art in wastewater/sludge treatment 
Bulgar ia (1) 

A) Wastewater Treatment: 

14 out of 51 treatment stations use mechanical and biological treatment and 37 stations use 
biological and chemical treatment. 

B) Sludge Management: 

No data has been delivered. 

 

Czech Republic (2,4,5) 

A) Wastewater Treatment: 

Centralized Systems: 

The total number of WTP in the Czech Republic in 2004 has been 2006 WTP with a total 
capacity of 3,865,243 m³ /day. 

� � 91 with mechanical treatment (4.5 %) 
� � 1,912 with mechanical and biological treatment (95.5%) 
� � 433 had nitrogen removal technology,  
� � 67 phosphor removal and  
� � 266 nitrogen and phosphor removal technology 

Individual / Decentralised Systems: 
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In the Czech Republic the following technologies are relevant:  

� � septic tanks with no let-outs 
� � septic tanks combined with extensive treatment methods such as  
� � stabilisation tanks 
� � root treatment plants 
� � natural (earth) filter  
� � and in-house mechanical-biological WTP  

 

The use of septic tanks is very common. However, the cleaning in a septic tank is nowadays 
not sufficient any more and not allowed by the water authorities. 

An accepted methodology is the transporting of the content of septic tanks into WTP, which 
have larger sludge management capacity. This method fulfils current legislative requirements. 
From an economic and ecological point of view, however, this is not the most efficient 
solution. The transport over long distances increases costs and harms the environment. In the 
WTP the concentrate is first diluted in the waste water (unless it is directly processed in the 
sludge management process) and afterwards - under the use of large amounts of energy - 
separated, through which a lot of the fertilising values get lost. A large share of the nitrogen 
and phosphor content leaves the WTP, which leads to pollution and eutrophication. 

The shares of the decentralized / individual WTP are presented as follows: 

� � 90.2 % mechanical-biological activation 
� � 5 % mechanical-biological, biofilter 
� � 1.2 %  mechanical-biological, biodisk 
� � 0.2 % mechanical-chemical 
� � 0.4 % root-based 
� � 3 % other (stabilisation tank, mechanical) 

 

B) Sludge Management: 

Sludge treatment: 

The primary processing of sludge, the stabilisation process (mainly in an anaerobic way) and 
the dewatering process is part of the WTP, in the case of smaller WTP the sludge is often 
taken to larger WTP for treatment. Data on sludge stabilisation and the technical equipment 
for sludge dehydration for have been provided by 1,585 WTP. 

Sludge was stabilised through aerobic treatment in 51 % of the plants, through anaerobic 
treatment in 27 % and 22 % of the plants did not conduct any stabilisation. 

Regarding the dehydration of sludge the following split-up can be made: 

� � 24 % gravitation 
� � 26 % mechanical 

The rest: no dehydration technology at all. 

The capacity of final technology regarding the final storage of sludge with respect to current 
legislation is not sufficient. 

WTP > 20,000 PE: The majority of WTP with a capacity above 20,000 PE includes facilities 
for „heated“  anaerobic sludge processing, which is operated in mainly mesophil conditions, 
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normally around 39-42 °C. Anaerobic reactors are in most WTP of sufficient capacity and 
work well. Gasometers need refurbishment or modernisation, moreover it is necessary to 
install appropriate modern „ thickening“  and deriving technologies including transport 
infrastructure. In a number of cases there is a lack of storage capacity for sludge. 

WTP < 20,000 PE: WTP smaller than 20 thousands PE are mainly run with activation 
technology with very old sludge without primary sedimentation. The sludge is stabilised in an 
aerobic way (mainly non-heat insulated aerobic stabilisation) or in an anaerobic way. 
Operational deficiencies are: small storage capacity or complete lack of storage capacity for 
produced sludge.  

 

Sludge disposal/utilisation: 

The specific volume of sludge production is 0,2 to 0,5 m³  per inhabitant per year. In 2003 
67% of the sludge had been used in agriculture, however no direct application occurred. The 
main ways of sludge disposal for 2003 in the Czech Republic have been as follows. 67 % 
(119,976 tons DM) were used in agriculture, from which: 

� � 0% for direct application  
� � 18% (31,298 tons DM) for recultivation  
� � 49% (88,678 tons DM) for composting 
� � 13% (23,305 tons DM) for disposal on landfill  
� � 20% (36,427 tons DM) unspecified 
� � 0 % (390 tons DM) for combustion. 

In comparison to the year 2002 in 2003 (according to the Czech Statistical Office) the use of 
sludge for recultivation increased whereas the share disposed on landfill diminished, all other 
categories remained more or less unchanged. 

These data more or less reflect the EUROSTAT data of sludge disposal/ usage given in 
volume (m³) and presented in table 2b of the Executive Summary. 

 

Estonia (12, 13) 

A) Wastewater Treatment: 

Wastewater treatment of 303,000,000 m³  (12): 

� � 66.3% Mechanical treatment 
� � 17.8% Mechanical and biological treatment 
� � 19.1% Mechanical, biological and chemical treatment 
� � 4.22% unsatisfied treatment 

 

B) Sludge Management 

Sludge amount produced in purification plants in 2003 was 48,700 tons of DM (13). 

18,400 tons of it was utilised in agriculture  (�  38 %) 

30,300 tons was stored.  (�  62 %) 
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I taly (15) 

Comment: Contradicting Information has been given by ISTAT or has been misinterpreted: 

A) Wastewater Treatment: 

First statement: 

Wastewater treatment plants: 

� � 7.4 % Primary treatment (4.74 Mio PE) 
� � 58 % Secondary (biological) treatment (37.12 Mio PE) 
� � 37.6 % Tertiary treatment, which remove nitrates and phosphates (22.14 Mio PE) 

According to ISTAT, tertiary treatment plants are the largest, (average capacity 27,000 PE) 
followed by plants providing secondary treatment (average capacity 7,700 PE), and primary 
(average capacity 778 PE) 

Total number of wastewater treatment plants is 12,065 of which 95% (11,509) are fully 
operational. Further 403 are under construction. 

Second statement: 

There are several small plants carrying out just the primary treatment; it is however reassuring 
that 97% of the purification capacity is offered by plants carrying out secondary treatment 
through biological purification of organic matter, while the tertiary treatment of wastewater 
for the elimination of nitrogen is still very rare.  

 

B) Sludge Management: 

As far as sludge treatment and disposal are concerned, the absolutely prevailing practice is 
dumping in dedicated sites (80%), rather than spreading over agricultural land and 
incineration. 

Sludge used in agr iculture in I taly  (tons of DM)  

1995 1996 1997 1998 1999 2000 
Percentage 

change 

47,242 47,242 52,546 198,811 164,698 217,804 361 

Tables - data supplied to the Commission with the average concentration of heavy metals, nitrogen and 
phosphorus in the sludge that is used in agriculture 

 

 

Poland  

A) Wastewater Treatment: 

Municipal WTS 

� � 4.6 % Mechanical treatment (127 WTS) 
� � 72.3 % Biological treatment (1,997 WTS) 
� � 23.1 % Higher nutrient removal (637 WTS) 

Industrial WTS 

� � 34.0 % Mechanical treatment (464 WTS) 
� � 9.5 % Chemical treatment (130 WTS) 
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� � 53.2 % Biological treatment (725 WTS) 
� � 3.3 % Higher nutrient removal (45 WTS) 

Analysis of the data presented by the National Program of Municipal Sewage Purification 
(2004) shows that in Polish cities there are 683 waste water treatment plants, effluents from 
which fulfil criteria of the order of the Ministry of Environment of 29th Nov. 2002 towards 
requirements should be fulfilled when wastewaters are discharged to water or ground as well 
as when particularly dangerous substances are introduced to water environment. It also 
corresponds with the European Directive 91/271/EWG in terms of wastewater quality. At 
present, 377 municipal wastewater treatment plants provide purposeful solutions and assure 
full or partial maintenance of agglomerations to 2015.  

However, 306 wastewater treatment plants assure the maintenance of sewage systems that 
function in those agglomerations, although some of them will need conservation before 2015.  

As many as 500 are modern objects of a higher degree of nutrient removal, working in the  
three-, two- phase systems, hybrid, cyclic, semi-cyclic systems as well as the mono-phase 
systems with chemical phosphorus precipitation. 

 

B) Sludge management: 

Sludge treatment: 

Oxygen stabilisation is used as the only process of sludge stabilization in 54.5% municipal 
wastewater treatment plants (in 444 objects from 814 being recognized). The group of 
wastewater treatment plants is created by plants of lower capacity with simple system of 
sludge purification, with no primary settling tanks. 

In 205 plants, sediment stabilization takes place in the Imhoff tank or in selected open 
digestion chambers. Large wastewater treatment plants are equipped with closed digestion 
chambers (11,5% of analyzed plants) 

Facilities for mechanical dewatering of settlings is equipped 58.2% (473 plants). Among them 
the belt presses dominate. In smaller wastewater plants sack-filling machines are used. 

Sludge hygienization through liming is used in 177 plants (mainly smaller ones) permanently 
on temporarily. Some objects are not equipped with installations to liming, in smaller 
wastewater treatment plants sludge is still poured with lime on the sludge drying beds. 

Sludge disposal/utilisation: 

In 2003, sludge amount in Poland was estimated as 1,008,700 tons DM. 

Industrial wastewater treatment plants produced 562,100 tons DM of sludge (calculated per 
dry mass). Its utilization was as follows: 

� � in agriculture  26,100 tons DM (3.84%) 
� � for land rehabilitation, including arable lands  144,500 tons DM (25.71%) 
� � for plant cultivation for  the compost production 1,100 tons DM (0.19%) 
� � thermally transformed 40,800 tons DM (7.25%) 
� � stored in stockpiles 288,200 tons DM (51.27 %) 

 

Municipal wastewater treatment plants produced 446,500 tons DM of sludge. Its utilization 
was as follows: 
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� � in agriculture  58,400 tons DM (13.08%) 
� � for land rehabilitation, including arable lands  105,200 tons DM (23.56%) 
� � for plant cultivation for  the compost production 19,700 tons DM (4.41%). 

Analysis of the data presented for 844 waste water treatment plants by National Program of  
Municipal Sewage Purification (2004) showed that the sludge in the wastewater treatment 
plants is used in the following way: 

� � for agriculture  in  139 waste water treatment plants  
� � for soil rehabilitation in 231 wastewater treatment plants 
� � for other purposes in 119 wastewater treatment plants 
� � stocking in ponds, lagoons in 11 waste water treatment plants 
� � for production in 38 waste water treatment plants 
� � for deposit in 224 waste water treatment plants 
� � for export to other wastewater treatment plants in 16 waste water treatment plants 
� � no data were obtained from 36 waste water treatment plants 

The data is to be compared with the EUROSTAT data of sludge disposal/ usage given in 
volume (m³) and presented in table 2b of the Executive Summary 

 

Slovak Republic (21) 

The central and decentralizes wastewater treatment technologies use mechanical and biologic 
processes. Mechanical treatment systems, which use natural processes within a constructed 
environment, tend to be used when suitable lands are unavailable for the implementation of 
natural system technologies. Central wastewater treatment technologies include large–scale 
transporting pipes. Decentralizes wastewater treatment technologies use remote control 
technologies. 

No data has been provided for sludge disposal and utilization. EUROSTAT data has been 
used instead presented in table 2b of the Executive Summary 

 

Spain (24,25,26,28) 

A) Wastewater treatment: 

(25, 26) In Spain, around 73% of the municipal wastewater treatment is carried out by 
biological treatment and only around 3% receives advanced treatment according to the data 
published by the EEA. From the percentage of biological treatment, 51% corresponds to the 
Activated Sludge technique and the remaining percentage is divided into Biodisks and 
Bacterial Beds. 

 

B) Sludge management: 

Sludge treatment: 

(28) In the case of the produced sludge, the most common techniques for dewatering are: 
Drying, Centrifugation, Press Filters and Band Filters.  After the dewatering phase, the sludge 
contains 20-25% of dry matter. 
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The generated sludge is generally subjected to diverse treatments that will determine its 
destination. First, the sludge is stabilised in the treatment plant by a biological treatment that 
can be aerobic or anaerobic (although the anaerobic one is the most common). Instead of the 
biological, a physical-chemical treatment can be applied to the sludge. The treatment applied 
in Spain in 2001 was the following: 

� � Anaerobic digestion: 80% 
� � Aerobic digestion: 4% 
� � Chemical treatment: 5% 
� � Any: 11% 

 

Sludge disposal (24): 

� � 410,000 tons DM/ year are for recycling 
� � 268,000 tons DM/ year are deposited 
� � 52,000 tons DM/ year are incinerated  
� � 57,000 tons DM/ year are for water surface 

 

These data reflect the EUROSTAT data of sludge disposal/ usage given in volume (m³) and 
presented in table 2b of the Executive Summary. 

 

UK 

No data has been delivered. 
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2.4 Contribution of current wastewater discharge or insufficient sludge 
disposal to surface water/groundwater pollution 

 

Bulgar ia 

No data available/provided. 

 

Czech Republic (3,4,9,10,8) 

The load of different compounds spread to natural watersheds in 2004 was: 

� � BOD5: 5,799 t/y 
� � COD:  32,278 t/y 
� � N tot: 17,888 t/y 
� � P tot: 1,448 t/y 

 

In 2002, 3,183 discharges of waste water into surface water have been registered. In the graph 
1 all discharges above 6,000 m³ /year in the years between 1980-2002 are presented. 

 

Graph 1: Effluent discharge into surface waters, 1980–2002  

 

 

 
The generated pollution is pollution contained in waste water coming from individual 
pollution sources – point pollution. In graph 2 the pollution of indicators such as BOD5, COD 
and NL for the years 1993 to 2002 is depicted. 

 



BIOPROS - Collective Research Project 

 

24 of 44 

 

Graph 2: Pollution generation, 1993–2002 

 

In the Czech Republic surface pollution is not recorded. However, thanks to growing demand, 
files recording „environmental burden“ (pollution that occurred in former times) and surface 
pollution are being developed. 

 

Estonia (12) 

The load of different compounds spread to natural watersheds in 2003 was : 

� � BOD7: 1,657 t/y 
� � Suspension 2,670 t/y 
� � N tot 2,348 t/y 
� � P tot 175 t/y 

 

I taly (17, 19) 

Agriculture activity is a significant cause of water pollution in Italy. It is responsible for about 
2/3 of nitrate runoff, half of soil sediment discharge into rivers and 1/3 of phosphates. Indeed, 
between 1990 and 1997 the use of mineral fertilizers (phosphors, nitrogen, potassium) 
increased by 25 % to reach an average of 170kg/ha. In addition, manure is spread on the land 
with the result that not nutrients can be absorbed, with the nutrient surplus varying from 17 
kg/ha of cultivated land in Basilicata to 208kg/ha in Lombardy. Numbers of regions have 
institute limits of the spreading of manure, the strictest being in the Po Valley area where 
there are also restrictions on the winter spreading of manure in some areas. Another 
instrument used to check the source of pollution is a cod of good agriculture practice, but it is 
only compulsory in areas that have been classified as vulnerable by the government and these 
areas represent only 2% of cultivated land against an estimate of 29% made by the EC. The 
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voluntary basis for this cod and the limited extend of designed vulnerable zones make it very 
unlikely that it will curb pollution from agricultural sources. Indeed on key measure of good 
practice, the proportion of time that the soil is uncovered by vegetation is particularly high in 
Italy. 

 

Poland  

In 2003, among the wastewater requiring purification 211 hm³ (9.7%) was discharged to 
water or ground. From this amount 2.1% of wastewater came directly from industrial plants 
and 7.6 % came from sewage systems. 

The load of contaminants in purified wastewater of municipal origin discharged to water or 
ground amounted in 2003 to:  

� � BOD5: 29,400 t/y  
� � COD: 102,000 t/y  
� � Suspension: 38,200 t/y  
� � N tot: 31,700 t/y 
� � P tot: 3,100 t/y 

 

Water quality of rivers in Poland is monitored by National Monitoring System based on the 
III-degree scale of water purity. Regularly controlled is 92 % of the total river length in 
Poland (6,723.6 km). 

In terms of physical and chemical properties of water, in 2003, the Ist class of water purity 
showed 4.9% of controlled river sections, IInd class showed 47% and IIIrd 35.5%. Non-
classified river water (excessively polluted) was on 12.6% of the controlled river sections. 

In terms of  biological properties of water, there were no river sections in the Ist class of water 
purity belong (0%). The IInd class showed 8.3% and IIIrd 41.6%. Non-classified river water 
(excessively polluted) was 41.6% of the controlled river sections. 

In general classification of river water purity, water in the Ist class was not stated (O%), IInd 
class was represented by 5.7%, IIIrd class showed 49.9% of controlled river sections. Non 
classified was water in 44.4% of controlled river sections. 

Ground water quality, based on 595 sites located across Poland, is as follows: water of the 
highest quality (1a class) and high quality (1b class) showed 66.1%, water of medium quality 
show 17.3%, whereas poor quality represents 16.6% of controlled wells. 

 

Slovak Republic 

Pollution caused by nutrients: surface water sources < 10 g/l, underground water sources: 266 
sources> 15 – 30 mg/l, 93 sources 30 – 50 mg/l, 33 sources > 50 mg/l.  

Pollution caused by organic load – pollution has only local character.  

Pollution caused by pharmaceuticals and pathogen: Only the infected water from hospital 
which must be cleaned right in the hospital wastewater treatment plant.  
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Pollution caused by heavy metals – five water quality classes and its limit values for heavy 
metals (Hg, Cd, Pb, As, Cu, Cr, Ni, Zn) by STN 75 7221: Water quality – classification of 
surface water quality. 

 

Spain (30) 

The total pollution load corresponding to the wastewaters reaches almost 70,700,000 persons 
equivalent, distributed between permanent population, season population 

 

Table 21: Pollution load corresponding to year 2003 

Pollution Load Type Load (PE) Percentage (%) 

Permanent population 34,983,500 49 

Seasonal population 10,957,600 16 

Industrial and agricultural load 24,751,600 35 

TOTAL 70,692,700 100 

 

The content of the sludge in salts, included chlorides and heavy metals can be relatively high 
and cause immediate problems derived from the content in Boron, Nitrogen and Phosphorous. 
Within a long time, accumulation of heavy metals like mercury and cupper may occur. 

 

UK 

No data have been delivered. 
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2.5 Estimation of the potential for wastewater treatment in SRPs 
 

Bulgar ia 

No data available/provided. 

 

Czech Republic 

The theoretical potential of sludge use on SRP has been estimated based on the assumption 
that the entire amount of generated sludge will be used on SRP. According to the max. 
allowed limits of sludge and nitrogen per ha agricultural land, the potential has been 
calculated. 

The environmental potential is based on the assumption that 60 % of all sludge is being used. 
At the moment, around 50 % of sludge fulfils the criteria for use on agricultural land. It can be 
assumed, that the legislation regarding the use of sludge as fertiliser on non-food agricultural 
ground will be expanded and newly assessed. Most probably, the limits for harmful 
substances in sludge used for this purpose will be lowered. It can also be expected that better 
prevention regarding the entering of harmful substances into waste water will lower the 
amount of harmful substances contained in sludge.  

The technically available potential is 40 % of the environmental potential. 

� � Theoretical potential 110,000 ha 
� � Environmental potential: 65,000 ha 
� � Technical potential: 26,000 ha 

 

Estonia 

No official data exist as in 2003 there was only less than 25 ha of SRPs in Estonia 

 

I taly 

No data available or provided. 

 

Poland 

The Ministry of environmental protection estimates that the share of sludge utilization in 
agriculture will increase due to the systematically increase in cost of the sludge stocking. The 
statistical research (National Statistical Office in Poland) shows that it is a dominating method 
of sludge withdrawal in Poland. 

Popularity of sludge utilization among farmers gained also other factors: fertilizing values of 
sludge, sludge quality as well as public opinion. These factors are very difficult to measure, 
that is why, it seems impossible more detailed estimation of the increase in the popularity of 
agricultural sludge utilization. 

Although the sludge shows high fertilizing potential– especially when used in non-food crops 
including SRPs - an important obstacle in the sludge usage is its sanitary status. In some 
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cases, chemical hygienic activities seem indispensable: most often by liming or thermal 
processes (composts, aerobic or anaerobic digestion). 

A method used for the increase in the sludge environmental utilization is the heavy metals 
withdrawal at the place of their source (origin) before they are present in a cumulative sewage 
system and further they reach the wastewater treatment plant. It is in agreement with the idea 
of SRP to apply the sludge as a fertilizer of a great efficiency. 

Taking into account the state of soil contamination with heavy metals, one may acknowledge 
that it will not be a barrier in the agricultural usage of sludge of municipal origin.  As an 
example we attach an information on the average contents of heavy metals in surface layer of 
soils in Poland: Pb – 19.1 mg/kg, Cd – 0.41 mg/kg, Ni- 9.42 mg/kg, Cu – 9.3 mg/kg, Zn – 
61.2 mg/kg. The data collected from the soil monitoring in Poland show, that arable lands 
taking up the highest area used by agriculture are characterised by a level of heavy metals 
contents representative for “natural or slightly higher than natural levels” . Only 3% of soils 
in Poland contain significant amounts of heavy metals. 

The increase in sludge amounts in the next few years is difficult to precise. We can assume 
only an increase rate in sludge mass due to: 

� � the increase in the number of wastewater treatment plants in Poland  
� � introducing of multi-level system of wastewater purification (biological treatment, 

nutrient removal)  
� � the increase in the efficiency of purification in already functioning water treatment 

plants. 
 

Requirements concerning sludge application for agricultural purposes in Poland see Annex. 

 

Slovak Republic 

No data available or provided. 

 

Spain 

No data available or provided. 

 

UK 

No data have been delivered 
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2.6 Economical aspects and development perspectives 
 

Bulgar ia 

No data available/provided. 

 

Czech Republic (5) 

In table Table 22 an estimation of the costs for the conventional wastewater management and 
sludge storage in comparison with their use on SRP is presented. 

For the comparison three methods have been chosen: 

� � wastewater treatment and sludge disposal on landfill  
� � conventional waste water treatment with following sludge use on SRP 
� � direct application of waste water on SRP 

 

Table 22: Cost comparison 

Operation 
Conventional waste water  
management and sludge 

storage (option 1) 

Conventional 
treatment and 

following sludge use 
on SRP (option 2) 

Use of rain water  on SRP 
(option 3) 

Treatment of waste water 
(conversed into m³  sludge) 

40,900 40,900 8,000 

Fee on waste storage on 
landfill (m³ ) 

900 - - 

Transport on landfill or sludge 
application (m³ ) 

120 300 28,000 

Fertiliser savings (m³ ) - -160 -160 

 41,920 41,040 35,840 

 

Results of the cost comparison: 

The direct application of wastewater (3rd option) is from an economic point of view the best 
option. This option, however, is only possible in localities, where the wastewater generation is 
close to the land predestined for SRP cultivation, since costs for the transport of sludge make 
up a large share of the overall costs. 

In option 1 and 2 the wastewater treatment makes up the largest share of costs. Transport, 
application (disposal) make up a relatively low share, option 2 is after all better than option 1. 

The fraction saved through the saving of fertiliser can be neglected. 

Estimated investment costs for the modernisation of sludge management and the hygienic 
treatment of sludge are about as follows: 

� � WTP with heated anaerobic sludge stabilisation for a capacity of 15,000-100,000 PE: 
costs of 20-30 mill. CZK (0.6 – 1 mill. €) 

� � WTP > 100,000 PE  -  30-50 mill. CZK (1-1.66 mill. €) 
� � WTP with technology of complete activation with nitrification < 10,000 PE  - 5 mill. 

CZK (0.16 mill. €) 
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From the available information one can assume, that the costs for hygienic treatment of 
sludge are around 20-30 % of the costs reserved for the modernisation of the water treatment 
plant. 

 

Estonia (13) 

The amount of investments estimated to increase the connection degree during next years is 
4.2 109 EEK, to upgrade the existing treatment facilities 1.6 109 EEK is needed. 

 

I taly (16, 19, 20) 

The Italian water sector is currently undergoing considerable changes, most notably since the 
introduction of legislation reforming the water sector in 1994 with the so-called Galli Law (l. 
n. 36/94), containing provisions on matters related to water resources, and aiming to enhance 
sustainable water use through demand management. Art. 6 envisaged the adoption of 
regulations governing the reuse of wastewater, while Art. 7 called for the introduction of 
national legislation pursuant to the Council Directive concerning waste water treatment 
91/271/EEC. 

However, under Galli Act, municipalities were required to regroup their water supply services 
into optimal management areas (ATO). The objective was to create 91 ATOs to take over the 
water services run by 8,102 municipalities. A decade later, ATOs are in place, but fully 
operative everywhere. 63% of the population is now linked to the public server system, there 
marked difference among regions in the policies followed with regard to adequacy of the 
sewage treatment infrastructure from fully conformity to complete non-compliance. Even in 
Milan untreated sewage from 2.7 billion residences are discharged into tributary in the Po 
river. Just over half of the towns with a population of over 50,000 require investment in order 
to achieve full compliance with the relevant norms.  

Inadequate waste water treatment facilities are partly related to a failure to recover costs from 
users. The reforms introduced by Galli Act resulted in a move towards full costs charging. 

The yearly turnover of the sector in 1996 amounts to 3,300 million €. Supply services account 
for 68% of that amount, while the remaining 32% derives from the collection and treatment of 
wastewater. The economic result is – 260 million €. The deficit is essentially due to the under-
pricing of the collection and treatment services. The workforce numbers 49,000 units, and its 
distribution reflect that of the turnover, namely 69% in supply services and 31% in collection 
and treatment of wastewater. The investments, as of 1998, equal 1,750 million €. They have 
been steadily decreasing in the past ten years: in real terms, considering 100 as the level of 
investments in 1985, it is at a level of 29 in 1998. After the remarkable public investments in 
the 1980-1990 decade in all three sections (water system, sewage, treatment), there has been a 
general reduction, especially relevant for sewage and treatment. Such status was a 
consequence of a consistent reduction of public funds for investments by State, worsened by 
the fact that existing low tariffs did not allow to built appropriate funds to finance new 
infrastructures. 
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Table 23: Situation and perspectives of the Italian water network 

Area Situation/issues Trends/strategies 

Sewage collection - Very bad maintenance; in most cases lack of 
proper knowledge on the network 

- status 
- Mostly mixed systems (2/3); heavy rainwater 

pollution. 
- Urban drainage systems under stress (frequent 

flooding) 
- Very poor monitoring of private discharges in 

sewers (small firms, laboratories etc) 

- Improve network maintenance and 
pollution control 

- Dual sewers increasingly used, at 
least for new premises 

- Functional integration of drainage 
networks (e.g. urban and 
agricultural) 

Sewage treatment - Treatment network still to be completed (35-
40% of pollution load still lacking any 

- treatment). Difficulties, since untreated loads 
are mostly concentrated in urban 

- peripheral areas, rural areas and small isolated 
centers 

- Many small plants and related sizing problems 
(peaks, frequent overflows) and cost 

- Poor efficiency, operation often not 
professional 

- Poor maintenance and very fast depreciation 
negatively compensates the relatively young 
age of the network (mostly realized in the last 
20 years) 

- High and increasing cost of sludge disposal 
due to the presence of small industrial 

- effluents (only an estimated 20% used in 
agriculture, nearly 80% landfilled) 

- Interconnection of collection 
networks in case of oversized 
facilities 

- Publicly-financed programs for 
extraordinary maintenance of 
existing infrastructure 

- Storm overflows 
- Tertiary treatments gradually 

diffused in areas at risk of 
eutrophication 

- Development of low-tech 
alternatives, especially in rural areas 
and small centers (natural treatments, 
lagooning, filter-ecosystems) 

- Reuse of effluents for irrigation 
- Technological innovation aimed at 

reuse of sewage sludge (composting 
etc) 

 

Table 24: Financial structure of Italian sewerage services 

 
 

Structural 
features 

Cost recovery Paying vehicle Charge structure 

Sewerage  - 80% of pollution 
load collected into 
public sewers; 
62% of pollution 
load treated (34% 
secondary; 24% 
tertiary) 

- Average cost recovery 
around 40-50%; higher 
for treatment, far lower 
for collection. 

- Tradition of public 
funding of capital 
expenditure, through 
special laws and Regional 
Wastewater Plans  

- New legislation 
introduces the “ integrated 
water service tariff”  
aimed at full cost 
recovery; yet other pieces 
of legislation still foresee 
publicly-financed plans 
for new infrastructure and 
renovation 

- Sewerage charges 
-  In the future will 

be absorbed by 
the “ integrated 
water service 
tariff”  aimed at 
full cost recovery 

- Until now: fixed 
volumetric charge 

-  In the new 
charging system, 
the pricing 
mechanism will be 
parametered with 
drinking water 
consumption and 
therefore tariffs 
will have the same 
structure 
(increasing block) 
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Poland 

Costs of sludge neutralizing with regards to the used technology in Polish conditions are as 
shown in Table 25. 

Table 25: Methods and related costs of sludge neutralizing 

Method Costs 

Stocking of sludge 40-300 €o/t 

Sludge drying 150-400 €o/t 

Sludge application to soil rehabilitation 75-200 €o/t 

Sludge usage in agriculture 75-200 €o/t 

Sludge composting 120-400 €o/t 

 

According to the National Program of Municipal Wastewater Purification the following 
structure of sludge usage and neutralizing is supposed in 2014: 

� � fertilizing in agriculture - 12% 
� � usage in soil rehabilitation - 14% 
� � composting - 20% 
� � thermal - 8% 
� � stocking - 39% 
� � industrial usage - 7%. 

 

Due to the implementation of the „sludge directive”  in Poland, some conditions ease for the 
control over municipal sludge circulation will be assured and further recognition of the 
organic pollutants contents will take place. It is assumed that in 2014 the direct usage of 
municipal sludge in agriculture will decrease to 12% of their primary mass. Simultaneously, 
the use of not-composted municipal sludge will decrease from 17% (at present) to 14% in 
2014, which will be used for environmental purposes. That is why, in 2014, not-composted 
municipal sludge for fertilizing will be used in 26%, whereas another 20% will come from 
that sludge after composting processes.  It is assumed that before 2010 amount of thermally 
transformed municipal sludge will increase to 5% (at present 2%), and in 2014 to 8%. 
Amount of the stored sludge will increase from 42.14% to 45% in 2010, and then will 
decrease again to 39% in 2014. 

 

Slovak Republic (21) 

Comparison of investments:  

� � for conventional wastewater/sludge treatment and SRPs the investment for 100 PE is 
2,190 Sk per year and PE 

� � for conventional wastewater/sludge treatment and SRPs the investment for 500 PE is 
1,020 Sk per year and PE 

� � for conventional wastewater/sludge treatment and SRPs the investment for 20,000 – 
50,000 PE is 491 Sk per year and PE 
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Spain 

No data available or provided 

 

UK 

No data have been delivered 
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ANNEXES 

Czech Republic  
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Table: Selected indicators of sewerage systems for public use and municipal waste water treatment plants 
operated by major operators, 1997-2002 (Source: � SÚ, VÚV TGM) 

Year  
Indicator  Unit 

1997  1998  1999  2000  2001  2002  
Length of 

sewerage system1) 
km 19,073 19,822 20,513 21,615 22,253 24,363 

Amount of waste 
water 

discharged1) 
mil. m³  603.6 583.3 543.4 527.9 523.5 524.0 

of which: sewage mil. m³  321.2 336.5 309.7 329.9 343.9 306.6 
industrial and 

other 
mil. m³  282.4 246.8 233.7 198.0 179.6 217.4 

Number of waste-
water 

treatment plants 

 
number 870 912 959 1 055 1 122 1 234 

of which: 
mechanical-
biological 

 
number 821 869 920 1 013 1 081 1 194 

Capacity of waste-
water 

treatment plants 

 

thous. m³ .day-

1 
3,528 3,716 3,752 3,926 3,968 3,689 

Amount of waste 
water purified 

mil. m³  842.4 818.9 814.6 808.8 841.4 846.3 
   of which: 

sewage 
mil. m³  300.9 315.2 296.9 315.5 330.2 299.5 

      industrial and 
other 

mil. m³  248.1 217.0 219.9 185.1 169.7 203.2 

precipitation mil. m³  293.4 286.7 297.8 308.2 341.4 343.5 

Sludge produced 
 

thous. t 
dry matter 

175.9 186.2 198.2 206.7 205.6 211.4 

Length of 
sewerage system1) 

km 19,073 19,822 20,513 21,615 22,253 24,363 

 

The time series of the selected indicators is affected by changes in the statistical survey and 
gradual transformation of the former water supply and sewerage companies (transfer to 
ownership by municipalities). 

 Table: Sewerage systems for public use, 1997-2002 (Source: � SÚ, VÚV TGM) 

Indicator  Unit 1997 1998 1999 2000 2001 2002 2003 

Population living 
in houses 

connected to 
sewerage systems 

thousand 
persons 

7,573 7,657 7,666 7,685 7,706 7,899 7,928 

Share of 
population living 

in houses 
connected to 

sewerage systems1) 

% 73.5 74.4 74.6 74.8 74.9 77.4 77.7 

Waste water 
discharged into 

sewerage systems 
mil. m³  629 620 592 576 571 576 558 

Waste water 
treated (excl. 
precipitation 

water) 

mil. m³  572 566 563 546 545 534 527 

Fraction of waste 
water treated 

% 90.9 91.3 95.0 94.8 95.5 92.6 94.5 
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Table: Major municipal and industrial pollution discharges based on the BOD5 index in 2002 (Source: � SÚ, 
VÚV TGM) 

BOD5 BOD5 Municipal source 
t p.a. 

Industr ial source 
t p.a. 

Praha  � OV  9,268  Aliachem Synthesia Pardubice  1,086  
� eské Bud� jovice  � OV  523  SPCHAHV Ústí nad Labem  385  
Ústí nad Labem – kanalizace  400  Papírny Št� tí  293  
Brno – Mod�ice � OV  268  Lovochemie Lovosice  CH� OV  177  
Hradec Králové � OV  239  Papírna Olšany  145  
Písek � OV  165  Papírny B� lá pod Bezd� zem  134  
Ostrava – P�ívoz � OV  136  Papírny Lou� ovice  133  
Klatovy � OV  125  BIOCEL Paskov  122  
Liberec � OV  118  Chemopetrol Litvínov B� OV II  119  
Most – Chánov � OV  104  Spolana Neratovice � OV  92  
Jihlava � OV  103  KRPAP Hostinné – spole� ná výus�   92  
Olomouc � OV  100  Nová hu�  Ostrava � OV Lu� ina  85  
D� � ín – kanalizace  98  SPECO Otrokovice � OV Otrokovice  80  
Plze�  � OV  97  Huhtamaki � R P�ibyslavice � OV  79  
Kop�ivnice � OV  94  Procházka Roudnice nad Labem  73  
 

Table: Pollution from point sources in 2002 (Source: � SÚ, VÚV TGM) 

BOD5 CODCr 
Undissolved 
substances 

Soluble inorganic 
salts Watershed 

number  t. p.a. number  t. p.a. number  t. p.a. number  t. p.a. 

Labe 562 4,400 584 20,000 610 6,000 564 185,000 

Vltava 936 12,215 951 41,317 958 25,694 77 19,135 

Oh�e 363 1,838 410 9,336 445 5,224 212 185,158 

Morava 647 2,754 671 11,831 675 4,318 488 153,094 

Odra 323 1,742 339 9,781 356 2,917 267 218,366 

Celkem 
Total 2,831 22,949 2,955 92,265 3,044 44,153 1,608 760,753 
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Poland  

 

a) outflow to surface water 

b) including cooling water and water contaminated by coal mines 

c) concerns to industrial wastewater 

d) before 1995 wastewater was considered as biologically treated. 

Comments to the table above (22):  

In Poland, annual demand for wastewater purification is about 2,175.8 hm³ , 90% of which is 
wastewater from municipal and industrial sources. 

Municipal wastewater treatment plants purify about 1,552,640 dam³  of wastewater per year. 
From this amount 80,619 dam³  (5.19%) are treated mechanically, 618,043 dam³  ( 39.81%) 
biologically and  853,978 dam³  (55%) with higher nutrient removal.  

Industr ial waste water treatment plants purify about 805.8 hm³  of wastewater per year.  
From this amount 544.4 hm³  (67.56%) is treated mechanically, 110.2 hm³  (13.67%) 
chemically, 137.7 hm³  (17.08% ) biologically  and 13.5 hm³  (1.67%) with higher nutrient 
removal). 

 

Requirements concerning sludge application for agricultural purposes in Poland  

The main condition for sludge application in Polish agriculture is its stabilization and 
preparing through the biological, chemical and thermal processing towards diminishing its 
susceptibility to decay and excluding any risk for the environment and people’s health. 

Sludge of municipal origin may be applied when the content of heavy metals does not exceed 
the following levels (in mg/kg of dry mass of sludge): 

� � for agriculture: Pb-  500;  Cd-10,  Hg-5,   Ni-100,  Zn-2500, Cu-800,  Cr-500. 
� � ground rehabilitation for agricultural purposes: Pb-1000;  Cd-25,  Hg-10, Ni-200,  Zn-

3,500, Cu-1200,  Cr-1,000 
� � for readjustment to certain needs arising from sewage management, plant cultivation 

for compost and for the plant cultivation  not assigned for consumption and feed 
production: Pb-1500;  Cd-50,   Hg-25, Ni-500,  Zn-5,000, Cu-2,000,  Cr-2,500 

1980 1990 1995 2000 2003 Wastewater  /years 
(21) In cubic hm 

Total amount of wastewater 
From industrial sources 
including cooling water 
from municipal sources 

12,010.5a 
9,668.6 a 
7,329.2 
2,341.9 

11,368.4 a 
9,054.5 a 
7253.7 
2,313.9 

9,980.9 a 
8,128.5 a 
6,961.3 
1,852.4 

9,160.7 
7,666.7 
6,659.2 
1,494.0 

9,220.1 
7,896.4 
7,044.3 
1,323.7 

Wastewater requiring purification 4,681.3 4,114.7 319,6 2,501.5 2,175.8 

Type of purification process 
mechanical 
chemical 
biological 

with higher nutrient removal d 

2,703.6 
1,775.8 
215.5 
712.3 

- 

2,772.1 
1,458.5 
217.8 

1,095.8 
- 

23,19.4 
917,3 
188,0 

1,133.0 
81,1 

2,200.2 
732,7 
131,2 
875,9 
460,4 

1,964.8 
603,8 
110,2c 
628,7 
622,2 

Non-purified 1,977.7 1,342.6 700,2 301,3 211,0 
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In sludge of municipal origin used in agriculture and to ground rehabilitation for agricultural 
purposes, bacteria of the Salmonella type was not isolated in 100 g of sludge. 

Total amount of ova of living intestine parasites Ascaris sp., Trichuris sp., Toxocara sp. in 1 
kg of dry mass of sludge applied is: 

� � for agriculture - amounts to 0 
� � for plant cultivation for compost production - does not exceed 300 
� � for the plant cultivation not assigned for consumption and feed production - does not 

exceed 300 
The contents of heavy metals in surface layer of soil (0-25 cm), where the sludge of municipal 
origin tends to be applied do not exceed the following values (in mg/kg of dry mass of sludge) 
depend on a type of soil: 

� � light soils (permeable):   Pb-40;  Cd-1;  Hg-0,8;  Ni-20;  Zn- 80;   Cu-25;   Cr-  50 
� � medium compact soils:  Pb-60;  Cd-2;  Hg-1,2;  Ni-35;  Zn-120;  Cu-50,   Cr-  75 
� � heavy soils:                     Pb-80;  Cd-2;  Hg-1,5;  Ni-50;  Zn-180;  Cu-75;   Cr-100; 

pH of soil of the agriculturally used  areas is not lower than 5,6.  

Sludge application will not cause the decrease in quality of soil as well as surface and ground 
water. 

When the sludge of municipal origin is applied in agriculture, a sludge dose is determined 
separately for each batch of sludge.  

The amount (dose) of sludge applied depends on type of soil, land use, quality of sludge as 
well as plant requirements for N and P.  

Amount of heavy metals, which are allowed to be introduced with the sludge of municipal 
origin during 1 year, , after 10 years, should not exceed on average: 

    1) (Pb)  1,000 g/ha/year, 

    2) (Cd)  20 g/ha/year, 

    3) (Hg)  10 g/ha/year, 

    4) (Ni)  200 g/ha/year, 

    5) (Zn)  5,000 g/ha/year, 

    6) (Cu)  1,600 g/ha/year, 

    7) (Cr)  1,000 g/ha/year. 

 
Application of municipal sludge is absolutely forbidden in the following cases:  

� � on the areas of national parks and natural reserves  
� � on the direct and indirect areas protecting water intake as well as within a distance of 

50 m from shoreline of a lake or flowing water, and on the areas supplying ground 
water reservoirs  

� � on floodplain areas, temporary flooded areas and wetlands as well as frozen and snow 
covered areas  

� � on sandy areas, where ground water table is less than 1.5 m below soil surface,  
� � on the areas located in a distance less than  100 m from water intake, a house building 

or a food factory. 


