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Water Negotiations and Investment Planning Support – “NIPS” – Project 

Subject:  Report on the study tour to Austria 

Date:   June 20 – 24, 2022 

Background information 

Within the Water Negotiations and Investment Planning Support Project (NIPS), 6 different project 
results are to be achieved. 

For Result 3 "Development of the National Sewage Sludge Management Strategy (NSMS)", the 
following activities / tasks have to be carried out: 

• Summarise the legal and institutional framework for sludge management.  
• Assess sludge generation, quality and management at existing WWTPs and evaluate sludge 

production estimates and management strategies prepared for the WWTPs currently in 
planning and under construction.  

• Assess methods of sludge treatment, use and disposal employed in other Member-States for 
their suitability in Albania.  

• Estimate sludge quantities that will be generated by the progressive implementation of the 
UWWT Directive.  

• Assess sludge treatment options and the potential for establishing regional sludge treatment 
centres.  

• Identify and assess feasible sludge use and disposal options for each region in Albania, etc. 
• Calculate costs for sludge management options and describe business models. 
• Develop a guidance document providing information about actions or efforts to be taken by 

involved stakeholders (AKUM, sludge management working group, WWTP operations etc.) 
facilitating practical sludge management. 

The consulting contract also requires a study tour to be held. According to the ToR (ref.3.11, page 16) 
the following is required: “The Consultant will propose and organise a study tour to visit sludge 
management operations in the EU that are similar to those proposed by the NSMS.” 

The study tour will also support activities under Result 6 “Capacity Development Plan” in regard to the 
identification of potential training needs in relation to the sludge strategy.  

 

Purpose – Points of discussion 

Together with the AKUM, it was decided to first conduct a study tour to Austria, which has been an 
EU member state for a long time (since 1995) and is therefore quite advanced in terms of sludge 
management according to EU directives. During the study tour, the following aspects should in 
particular be referred to using Austria as an example in relation to: 

• “Council Directive of 12 June 1986 on the protection of the environment, and in particular of 
the soil, when sewage sludge is used in agriculture (86/278 EEC)”. 

• “Directive 91/271/EEC concerning urban wastewater treatment”. 
• “Council Directive 91/676/EEC concerning the protection of waters against pollution caused 

by nitrates from agricultural sources”. 
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Among others, some important issues that shall be presented and discussed during the study tour 
may be as follows: 

• When was above-mentioned EU ‘sludge’ directive 86/278 EEC  transposed into national law 
in Austria, and how has it developed (approach) to date, etc.? 

• What has been the impact of national law on the sludge quantities or the permitted 
concentrations of heavy metals, etc.? 

• Adjustments on the institutional level: sludge testing laboratories, soil testing, monitoring 
authorities, certification, transport/disposal and re-use.  

• What are the developments in sewage sludge utilisation and what are the prospects for 
agricultural sludge utilisation in Austria? 

• Evolution of other sludge management options such as (co-)incineration, mono-incineration 
(Vienna WWTP), composting and what have been the driving factors. 

• Investment costs, operating costs and financing for plants and facilities - possible effects on 
tariffs, etc. 

For this purpose, the study tour will provide practical examples of processes (process flow) such as 
sludge generation, quality, and management at existing WWTPs, sludge treatment, use and disposal 
and transport logistics. 

Summary of activities 

Monday, 20.06.2022 

Arrival in Vienna and Welcome Dinner and presentation of agenda 

Tuesday, 21.06.2022 

Visit of the Sewage Sludge Treatment Plant in St. Pölten in Lower Austria, guided by Dr. Michael Pollak, 
WPA Beratende Ingenieure and member of ÖWAV (Austrian Water and Waste Management 
Association) 

The focus of the visit to the Sewage Sludge Treatment Plant in St. Pölten “An der Traisen” in Lower 
Austria was on the current situation regarding sewage sludge in Austria with agricultural reuse, 
disposal and logistics.  

In the beginning, the Chief Operator of the Wastewater Treatment Plant (WWTP), Chrisitan Liendl, 
who was not able to be present, gave some welcome words and a short introduction to the WWTP in 
form of a letter. The wastewater association of the WWTP consists of 13 municipalities and was 
founded in 1960. The capacity of the WWTP is of 280,000 PE (population equivalent) and the 
wastewater is collected in form of a mixed wastewater system. After the mechanical cleaning 
(screening plant and aired grit chamber) follow the qualitative and quantitative measurements (max. 
amount of wastewater: 1,740 L/s) and the primary sedimentation plant (2,200 m³). Afterwards the 
wastewater flows into the biological reactor with secondary sludge (3 x 15,000 m³) and an aerobic 
selector (additional oxygen influences the sludge properties positively). The next step of the WWTP is 
the secondary sedimentation plant (area: 2 x 1,250 m² and 2 x 1,500 m²) before the outlet of the 
cleaned wastewater to the Danube. Regarding the sewage sludge, the secondary sludge from the 
secondary sedimentation plant flows back to the biological reactor and the resulting surplus sludge is 
mechanically concentrated. The raw sludge from the primary sedimentation plant is thickened, before 
both sludge types enter the anaerobic digesters (3, with a total capacity of 11,000 m³).  
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Afterwards the digested sludge is dewatered with two chamber filter presses before it is stored and 
used in agriculture. With the produced energy from the digestion gas about 80 % of the electricity 
demands of the WWTP can be covered.  

 

Figure 1 Layout of the WWTP "An der Traisen" 

Afterwards Michael Pollak, acting as advisor to the WWTP 
in terms of sludge recycling, presented the agricultural use 
of sewage sludge at the wastewater association “An der 
Traisen”. In the beginning he also gave a short introduction 
to the Association “Promoting use of sewage sludge” 
(German: Verein zur Förderung der 
Klärschlammverwertung), founded in 1996 under the 
mission statement “responsible use of sewage sludge” with 
the following objectives:  

• Facilitating environmentally sound and efficient use 
of sludge nutrients through application on agricultural land, production and use of sludge 
derived compost and organic substrates and technical nutrient recovery,  

• Consulting for municipalities and operators of WWTPs 
• Disseminating information to decision makers (politicians, chair-persons, administrative 

bodies),  
• Strengthening common interests of WWTP operators regardless of their treatment capacities.  

Regarding the numbers of WWTPs in Austria as of 2020, in total there are 1,869 WWTPs bigger than 
50 PE connected. Among these the classes are distributed as follows:  

Class Number % Capacity /  
Population 
Equivalent(PE) 

% of capacity 

51 – 1,999 1,236 66.1 455,862 2.1 
2,000 – 10,000 367 19.6 1,733,363, 7.9 
10,001 – 15,000 46 2.4 597,725 2.7 
15,001 – 150,000 201 10.8 8,967,108 40.7 
> 150,000 19 1.0 10,260,167 46.6 
Total 1,869 100 22,014,225 100 

 

Figure 2 Presentation by Mr. Pollak 
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This shows that only a small number of WWTPs (> 15,000 PEs) is responsible for the main generation 
and treatment of the wastewater. In addition, many small WWTPs for less than 50 PEs exist (about 
27,500).  

Currently the use of sewage sludge is about 21 % in agriculture, 46 % in incineration and 33 % is used 
otherwise. However, as Austria is a federal parliamentary republic, there exists no national sludge 
strategy  and the applicable legislation in terms of sewage sludge is part of the soil protection law and 
regulated in each state differently. In the example of the state of “Lower Austria” the legal framework 
is the following:  

• EU Sludge Directive (86/278 ECC) 
• Soil protection law in Lower Austria with the objectives: Sustainable soil use and preservation 

of site characteristic soil conditions 
• Sludge regulation in Lower Austria 

o Soil survey and analysis (Soil specific parameters, HM-content) 
o Sludge quality (parameters, frequency) 

• Others 
o Federal law on water management and water protection 
o Directive 91/676/EWG: protection of waters against pollution caused by nitrates from 

agricultural sources 

At the WWTP “An der Traisen” about 3,000 t DM (dry matter) of sludge are produced per year. Since 
2001 the sewage sludge is used in agriculture. A cooperation with 16 farmers exists and 1,100 ha of 
arable land is suitable for the agricultural sludge use. Soil analyses are mandatory before the use of 
sewage sludge and when sludge is used on arable land, regular soil analyses have to be done. The 
costs for the soil analyses have to be paid by the WWTP. Farmers using sewage sludge have a contract 
with the WWTP, specifying the amount of sludge, when to use it and where to apply it (in accordance 
with the farmer’s crop composition). The experience shows that a good nutrient management of the 
arable land by the farmers is possible, after having the knowledge on how to deal with the sewage 
sludge and the nutrients contained.  

In the long-time application on average 1.8 t DM/ha per year are applied. Per tonne of dry matter the 
plant nutrients are the following:  

• ≈ 35 kg P 48 
• ≈ 40 kg N 80 
• ≈ 3 kg K 
• ≈ 500 kg organic matter 

This results in a calculated value (N, P, K) of about 135 EUR/t DM in 2022.  

The main challenges in the agricultural use were to convince the WWTP operators to pay for the soil 
analyses and the sludge transport to the farmers, as well as the sludge quality monitoring. With the 
Indirect Discharge Ordinance (wastewater discharged into the sewers should only slightly differ from 
domestic wastewater, otherwise a pre-treatment has to be applied before discharge to the sewer 
system) and a public awareness campaign to households, industries, etc. about what is allowed in 
wastewater, the pollutant conditions stabilised.  
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For the future scenario of sewage sludge use in Austria according to Mr. Pollak the following points 
will be important. As phosphorus is an important fertiliser but a finite resource, a technical recovery 
from sewage sludge will become more important, with a recovery mainly from mono-incineration and 
ash-treatment. Alternatively, phosphorus can also be recovered from wastewater directly. Due to 
micropollutants, endocrine active substances and micro plastics the agricultural use will probably 
diminish. In addition, a loss of public acceptance of agricultural use of sewage sludge can be 
experienced and retailers start to demand products grown without the use of sewage sludge.  

With his experience Mr. Pollak recommends developing a sludge regulation and strategy for the whole 
country. In addition, he suggests bringing WWTP operators together in an association and to include 
them in developing a concept on sewage sludge.  

Afterwards the dewatering unit, chamber filter press, storage place of the sludge and the composting 
area used by an external operator were visited:  
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Figure 3 Sludge Dewatering Unit 

 
Figure 4 Sludge Storage Place 

 
Figure 5 Chamber filter press 

 
Figure 6 Chamber filter press 

 
Figure 7 Sludge composting area 

 
Figure 8 Participants of the Study Tour at the WWTP "An 
der Traisen" 
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Wednesday, 22.06.2022 

Visit of the Wastewater and Sludge Treatment Plant Mürz I – Langenwang 

Guided Tour by Andreas Zöscher, Managing Director Mürzverband Geschäftstelle Kapfenberg 
(zoescher@muerzverband.at) 

The WWTP “Mürz I” we visited in Langenwang 
belongs to the wastewater association 
“Mürzverband” in the mountainous area of 
Styria, Austria. In total this wastewater 
association consists of 13 municipalities and 4 
WWTPs in Langenwang (24,000 PEs), Wartberg 
(17,000 PEs), St. Marein (26,000 PEs) and 
Kapfenberg (49,000 PEs) serving a population of 
74,502 inhabitants and in total 116,000 PEs.  

The wastewater is collected in a mixed system. 
In case of a heavy rainfall event a detention 
basin can detain the overflow of the inflowing 
wastewater (first flush) and release it gradually 
to the WWTP. After the inflow the wastewater 
is pumped using Archimedean screws to a 
certain height allowing the wastewater to flow through the WWTP by gravity. At the screws 
participants of the study tour showed their surprise that no bad odours occurred, which is due to the 
fact of a well aerated sewer system, as odours only occur due to anaerobic processes.  

The mechanical treatment stage consists of a screen for the removal 
of coarse material (20 mm had to be reduced to   4 mm currently 
used), a sand trap for the sedimentation and separation of sand and 
grit and primary sedimentation tanks. In the primary sedimentation 
tanks lighter suspended matter rises and the heavy  particles sink to 
the bottom. By means of a scraper, this sludge is pumped into the 
preliminary thickener and to the digester. Measurements of the 
inflow with the use of an automatic sampler are conducted before 
the primary sedimentation tanks.  

Afterwards, the wastewater with the activated sludge returned from 
the secondary sedimentation is fed into the aeration basins for 
biological treatment. Here microorganisms forming  flocs and 
convert  organic wastewater substances (Carbon reduction). The 
microorganisms need aerated conditions, the wastewater is 
constantly circulated and supplied with oxygen. To do this, air is 
blown in through special air compressors via aeration devices at the bottom of the basin. In these 
aerated basins of the biological treatment step carbon is reduced and a nitrification (nitrogen is 
converted into nitrite) takes place. In a non-aerated part of the biological treatment the denitrification 
takes place, which converts nitrite into harmless atmospheric nitrogen.  

Figure 9 Mr. Zoescher explaining the treatment stages of the 
WWTP 

Figure 10 Archimedean screw 
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The sludge flocs settle as sludge in the secondary clarifiers, 
which are downstream of the biological treatment. After 
sedimentation and pre-thickening, the excess sludge is 
pumped into the digester.  

In the digester  biogas is produced, which covers more than 50 
% of the energy demand of the wastewater treatment plant in  
form of electricity or heat required. 

 

Figure 13 View into the digester 

The digested sludge is then dewatered via a centrifuge and subsequently either composted or 
thermally utilised by an external service provider. 

Figure 11 Aeration basin for biological treatment 

Figure 12 Secondary sedimentation 
basin (one being maintained at the 
moment) 
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On a regular basis samples at certain treatment stages of the WWTP have to be taken and are analysed 
in the laboratory on site. Additionally, an external analysis has to be done once per year (the regularity 
of external analyses is determined by the size of the WWTP).  

Figure 15 Centrifuge 

Figure 14 Dewatered sludge after digestion 

Figure 17 Composted sewage sludge Figure 16 Composted sludge  used for growing vegetables at 
the WWTP site as public awareness measure 
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Figure 18 Laboratory at the WWTP for wastewater and sludge monitoring 

Furthermore, the good experience with the exchange and cooperation between Austrian universities 
and technicians at the WWTP was emphasized, which gives a direct link between theory and 
practitioners and is very important for future planning in terms of WWTPs.  

A discussion about current fees for wastewater in the region revealed the following information:  

• Real costs for WWTP: 20 – 24€ / person / year 
• Costs incl. sewer system: 70 – 80 € / person / year 
• Costs for a 4 person household for water supply and wastewater services: 400 € / year 

 

Figure 19 Participants in front of the gas holder 
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Visit of a constructed wetland at Bärenkogelhaus 

Tour by Dr. DI. Günther Langergraber (Guenter.langergraber@boku.ac.at) and Dr. DI Florian 
Kretschmar (forian.kretschmar@boku.ac.at) from BOKU Vienna (University of Natural Resources and 
Life Sciences), Institute of Sanitary Engineering and Water Pollution Control 

The constructed wetland Bärenkogelhaus has been included in the study tour to demonstrate the 
participants a small WWTP system that provides reliable operation conditions in mountain and 
mountainous areas given the fact that in Albania most future WWTPs are located in (remote) rural 
areas. 

 

Information mainly taken from Langergraber, G. (2021): Two-stage Vertical Flow Wetland at the 
Bärenkogelhaus, Austria, In: Cross, K., Tondera, K., Rizzo, A., Andrews, L., Pucher, B., Istenič, D., Karres, 
N., McDonald, R., Nature-based Solutions for Wastewater Treatment – A Series of Factsheets and Case 
Studies, pp.108-113; IWA Publishing, London, UK; ISBN 9781789062267 

At the Bärenkogelhaus a vertical-flow treatment wetland (VFTW) was visited, located in Styria at the 
top of the mountain Bärenkogel, 1,168 m above sea level. It is a first full-scale implementation of a 
two-stage VFTW system developed to increase nitrogen removal. The Bärenkogelhaus is a restaurant 
with 70 seats, 16 rooms for overnight guests and is a popular site for day visits. The VFTW has a design 
size of 40 PE with a wetland area of 2 x 50 m² and a specific surface area of 2.5 m²/PE (organic design 
load 32 g COD/m²/day) with a hydraulic load of 2,500 L/day. It started operating in April 2010.  

The two beds of the VFTW are operated in series and loaded intermittently with mechanically pre-
treated wastewater by the use of siphons. The main layer of the first bed, i.e. stage 1, (50 cm) consists 
of sand with a grain size distribution of 2 – 4 mm and the main layer of the second bed, i.e. stage 2, 
(50 cm) of sand with a grain size distribution of 0.06 – 4 mm. Both beds have a 10 cm top layer of 
gravel (4 – 8 mm) and are planted with common reed (Phragmites australis). Both have a drainage 
layer on the bottom with a depth of 20 cm of gravel (8 – 16 mm) whereby the drainage layer of the 
first bed is impounded. The wastewater is treated by microorganisms in the soil and the plants have 
the function that the filter stays hydraulically active due to their roots. During the winter months, 
snow and the remainders of the plants serve as a good isolator. After the second bed the treated 
wastewater can be infiltrated to the ground due to its excellent quality.  
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Figure 20 Impressions of the vertical-flow treatment wetland 

 

 

 
Figure 21 An equal distribution of the wastewater on the bed is 
important 

 
Figure 22 Siphon for the intermittent load of the beds 

For the operation and maintenance regular checks of the system (e.g., functioning of the siphon) and 
self-monitoring by weekly sampling and testing of the ammonia nitrogen concentrations in the 
effluent (with test strips) are necessary. In addition, authorities request external monitoring twice a 
year. Professional checks of the system are also done on a regular basis, so that potential operational 
problems can be solved at an early stage. Primary sludge has to be removed only every 2 – 3 years.  

The costs for the VFTW at the Bärenkogelhaus are the following:  

• Investment Costs: 36,500 EUR (excl. value-added tax), incl. design, construction and subsidies, 
additionally about 200 working hours by the owners of the system, e.g. for preparation work 
incl. cutting of trees 

• Total operation and maintenance costs: 1,700 EUR/year, incl. external monitoring twice per 
year (460 EUR per year incl. maintenance contract), removal of primary sludge (600 EUR per 
emptying every 2 – 3 years) and working time of 20 hours by the owner for routine checks and 
self-monitoring 
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Experience has shown that wetlands can be long lasting systems, if they are kept in good maintenance, 
as examples of wetlands of more than 30 years exist. Another well know system of wetlands is the so 
called “French system”, which is without primary treatment and sludge and wastewater are treated 
together in one system. These wetlands are common in Kosovo and the largest example was built in 
Moldova for 20,000 PEs.  

 

Figure 23 Participants at the Bärenkogelhaus 

 

Thursday, 23.06.2022 

Visit of EBS Vienna WWTP 

Guided Tour by Dr. Gerald Wandl 

Pictures origin from the website (https://www.ebswien.at/klaeranlage/)  

The WWTP in Vienna is one of the biggest in 
Europe with a treatment capacity of 4 million PEs 
located at the topographically lowest point of the 
city at the “Simmeringer Haide”. The 
construction started  in 1980 for   2 million PEs 
and extended in 2005 to 4 million PEs. The sewer 
network in Vienna has a length of 2,500 km and 
the daily inflow at dry weather is of 500 million L, 
equivalent to 6,000 L/s. At wet weather 
conditions the inflow is around 18,000 L/s. The 
premises cover an area of 46 ha.  Figure 24 Layout of the WWTP Vienna 

https://www.ebswien.at/klaeranlage/
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The mechanical treatment stage consists of a gravel trap, screw pumping station, two screens , grit 
trap and primary settling stage. The screw pumping station lifts the wastewater to a height of 5 metres 
to allow the wastewater to pass the mechanical treatment stage by gravity . The screens  remove 
solids out of the wastewater and in the grit trap and primary settling stage, fine and ultra-fine particles 
sink to the bottom.  

The biological treatment exists of two aeration tanks and an 
intermediate sedimentation tank, whereby in the first aeration 
tank the carbon removal takes place and in the second aeration 
tank, which has aerobe and anaerobe zones, the nitrification and 
denitrification process . For the aeration in the two biological 
treatment stages more than 70,000 disc aerators are installed .  

 

Phosphorus removal is accelerated by adding a precipitant. The activated sludge sinks to the bottom 
in the settlement zones of the intermediate sedimentation tanks. The treated wastewater remains on 
the surface and is passed on to the secondary sedimentation tanks. After about 20 hours of treatment 

Figure 29 Gravel trap Figure 30 Screw pumping station 

Figure 28 Screens Figure 27 Grit trap 

Figure 26 Aeration tank Figure 25 Disc aerators 
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in the WWTP the treated wastewater flows into the Danube with a final control of the outflow 
parameters (BOD5, COD, Ntot, NH4-N, Ptot).  

Most of the activated sludge from the secondary 
sedimentation tanks flows back into the aeration 
basins to maintain the microorganims . Primary 
sludge from the primary sedimentation and 
excess sludge from the biological treatment 
stages enter the sludge thickeners, where water 
is removed. Before entering the digesters (6 
digesters with a height of 30 m and a total volume 
of 75,000 m³) the sludge is heated to a 
temperature of 38°C. During the 25-day digestion 
process - the "anaerobic stabilisation" -  biogas is 
produced, two-thirds of which consists of the 
energy-rich methane (CH4). In total at the WWTP 
Vienna 20 million cubic metres per year can be 
produced. The  biogas, on the other hand, passes through filter systems from the gas tanks to a 
combined heat and power plant, where it is burnt in gas engines. This produces not only mechanical 
energy, which is converted into electricity by generators, but also heat, which can be used for heating 
and hot water. This gives the combined heat and power plant a high overall efficiency of more than 
80 %.  

The digested sludge is removed from the digesters, dewatered, transported to the nearby incineration 
facility operated by an external service provider and incinerated. The generated electricity and heat 
are used to support  the supply demand of Vienna city. 

 

Wien Energie – City of Vienna Energy waste incineration plant  

(https://www.wienenergie.at/) 

Wien Energie is Austria's largest regional energy provider and a subsidiary of Wiener Stadtwerke. They 
provide two million customers with electricity, heating, cooling, electromobility and 
telecommunication services.  

Waste Disposal  

Since untreated waste cannot simply be dumped in landfills in Austria, it must be recycled. The thermal 
utilization of household waste is anchored in a law in Vienna. By using waste incineration plants, the 
waste can be disposed of properly while also generating environmentally friendly energy from the 
waste heat.  

The four waste incineration plants Spittelau, Flötzersteig, Simmeringer Haide and Pfaffenau recycle 
more than one million tons of waste per year. Vienna's household and commercial waste, sewage 
sludge and hazardous waste are used to generate electricity and heat for hundreds of thousands of 
households.  

The Simmeringer Haide hazardous waste and sewage sludge incineration plant processes almost 
100,000 tons of household waste, 110,000 tons of commercial and industrial waste, and 225,000 tons 

Figure 31 Secondary sedimentation tanks with six digesters 
in the background 

https://www.wienenergie.at/
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of sewage sludge from the nearby ebs Wien WWTP every year, generating 450,000 megawatt hours 
of district heating and 50,000 megawatt hours of electricity. The combination of hazardous waste 
incineration with environmentally compatible sewage sludge disposal has been regarded as exemplary 
worldwide since the plant was commissioned in 1980. 

The delivered waste is treated differently depending on its nature. Hazardous waste is thermally 
processed in two rotary kiln lines at 1,200 degrees Celsius. A water bath then abruptly cools the 
resulting slags. This causes them to vitrify, and hazardous heavy metals can no longer escape. The 
slags, which are now harmless, can be used in landfill construction. The sewage sludge is dewatered 
by centrifuges and also incinerated at 950 degrees Celsius in four fluidized bed furnace lines.  

In addition, processed household waste from the City of Vienna is recycled. After all, six furnace lines, 
energy is recovered via heat exchangers and the remaining flue gases are treated in one of the world's 
most modern flue gas cleaning systems.  

An electrostatic precipitator first separates dusts, followed by a four-stage wet scrubbing process that 
separates sulphur dioxide, hydrogen chloride, hydrogen fluoride, fine dust, and various heavy metals. 
The resulting wastewater is treated. The wet flue gas scrubber is followed by an activated coke filter 
and a denitrification unit, which remove residual dioxins, mercury, sulphur dioxide and nitrogen 
oxides. Compliance with the strictest emission regulations in Europe is thus easily achieved. 

(Source: City of Vienna Waste Incineration) 

 

Friday, 24.06.2022 

Check-out from the hotel and flight back to Tirana 

 

Costs 

Total: ca. EUR 23.000 (incl. VAT) 

A detailed breakdown of costs will be provided in a separate report. 

 

Attachments 

Annex 1: Agenda 

Annex 2 : Locations of the study tour 

Annex 3: Attendance List 

Annex 4: Presentations 

  

https://www.wien.gv.at/stadtentwicklung/energie/beispiele/energieerzeugung.html
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Annex 1 : Agenda 

 

Date From To  Venue 

20.06.2022 10:30  Gathering of group at Tirana International Airport  

 12:25 13:55 Flight OS 846  Tirana – Vienna 

   Bus/Taxi transfer to hotel 

 18:00  Welcome dinner, presentation agenda 

21.06. 9:00  Departure by bus 

 9:30 11:00 Sewage Sludge Treatment Plant in St. Pölten in Lower Austria:   
-Agricultural reuse, disposal, logistics, etc. 
 

guided by Michael Pollak, of WPA Beratende Ingenieure, ÖWAV (Austrian Water and 
Waste Management Association) 

   Lunch break 

   Scenic drive along the Danube back to Vienna:  Melk, stop in Dürnstein, Wachau 

   Dinner  

22.06. 08:30  Departure by bus to 

 10:00  Wastewater and Sludge Treatment Plant Mürz IV – Kapfenberg 
Linke Mürzzeile 20, 8605 Kapfenberg 

   Snack break 

   Sewage Sludge Composting Plant and Soil Production 
Grubenweg, 8131 Röthelstein 
 
Constructed Wetland in Alpine Areas, Bärenkogel 
guided by: Günter Langergraber and Florian Kretschmer, both of University of Natural 
Resources and Life Sciences, Vienna (BOKU) 

   Early dinner at Bärenkogelhaus 
Lechen 26, 8682 Mürzzuschlag 

23.06. 09:00  Departure by bus/public transport to:  

 09:30 11:30 EBS Vienna STP 
11.Haidequerstrasse 7, 1110 Wien 
guided by Gerald Wandl (EBS Vienna) 
 
Wien Energie-City of Vienna Energy 
Sludge incineration plant 

   Lunch 

   Free afternoon 

   Dinner in Vienna 

24.06. 08:00  Breakfast and check out from hotel 

 10:00  Bus/Taxi transfer to airport 

 12:45 14:15 Flight  OS 847 Vienna – Tirana 
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Annex 2 : Locations of the study tour 
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Annex 3: Attendance List 
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Annex 4: Presentations 



Agricultural Use of sewage sludge

waste water association “An der Traisen“
Michael Pollak
office@kls-verein.at



• 1996 founded under the mission statement
„responsible use of sewage sludge“

• Current: 15 members representing 25% of municipial sludge 

(≈ 12.000t DM/a)  in Lower Austria

• Chairman: Alfred Riedl (president of the Austrian association of municipalities) 

• Executive: Michael Pollak

• Annual fee: € 80.- +  €0,015 /PE (zB.: 5.000 EW: €155.-/a)

contact: office@kls-verein.at

Assoc. 

promoting use of sewage sludge

organisation



Assoc. 

promoting use of sewage sludge 

objectives
• facilitating environmentally sound and efficient use of sludge-nutrients 

through

o application on agricultural land
o production and use of sludge-derived composts and substrates
o technical nutrient recovery

• consulting for municipalities and operators of WWTPs

• disseminating information to decision makers 

(polititians, chair-persons, administrative bodies)

• strenghtening common interests of WWTP-Operators 

regardless of their treatment capacities

contact: office@kls-verein.at



WWTPs in Austria
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Framework of legal restrictions for agricultural sludge use in Austria

forbidden

Not on land used for food production 

Not on land used for vegetable, herbs-, fruit production 

Not on pastures, meadows and greenland

Not on frozen land

Not on slopes due to erosion



WWTPs in Lower Austria (>5.000 plants)

≤ 500 EW 500-2.000 EW > 2.000 EW



• EU Sludge Directive (86/278 ECC)
• soil protection Law in Lower Austria 

• objectives: sustainable soil use and preservation of  site characteristic soil conditions 

• sludge regulation in Lower Austria
• soil survey and analysis  (Site parameters, HM-content)

• sludge quality (parameters, frequenzy)

• Others
• Federal law on watermanagement and water protection 

• Directive  91/676/EWG : protection of waters against pollution 
caused by nitrates from agricultural sources

Legal Framework
Lower Austria
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• established 1960

• 15 communities

• 280.000 PE capacity

• 3.000t DM sludge/year

(≈10.000t sludge dewatered)

• agricultural use since 2001

• 16 Farmers

• 1.100 ha arable land, suitable for sludge use

• long-time application average 1,8t dry matter /ha 

WWTP „An der Traisen“ 
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• Plant nutrients per t of dry matter
o ≈ 35 kg P
o ≈ 40 kg N 
o ≈ 3 kg K 
o ≈ 500 kg organic matter 

• calculated value (N,P,K) 2022
≈ € 135.- /t TM

Sludge Use

1215.06.2022
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fertilizer price trends
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average pollutant content 2016-2022
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average pollutant content 2016-2022
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very low
9%

low
31%

sufficient
53%

high
7%

very high
0%

Soil_P content-classes
of application parcels 2022 (>1.000ha)
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• technical recovery of P from sludge

• mainly mono-incineration and ash-treatment

• alternatively: recovery from waste water

• diminishing agricultural use due to micropollutants, 

endocrine active substances and micro plastics 

• loss of public acceptance

Future scenario

15.06.2022 20



THX for listening

Michael Pollak
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TYPE OF NATURE-BASED 
SOLUTION (NBS)
Vertical-flow treatment wetlands 
(VFTWs)

LOCATION
Bärenkogel, Mürzzuschlag, 
Austria

TREATMENT TYPE
Secondary treatment with  
two-stage VFTWs 

COST
€45,000 (2010)

DATES OF OPERATION
April 2010 to the present

AREA/SCALE
Design size: 40 population 
equivalent; VF wetland area:  
2 × 50 m2

AUTHOR:

Günter Langergraber, Institute of Sanitary Engineering and Water Pollution Control, University of Natural 
Resources and Life Sciences (BOKU), Vienna, Austria 
Contact: Günter Langergraber, guenter.langergraber@boku.ac.at

TWO-STAGE VERTICAL FLOW WETLAND  
AT THE BÄRENKOGELHAUS, AUSTRIA

Project background
The vertical-flow treatment wetland (VFTW) system at the Bärenkogelhaus, 
Austria, is the first full-scale implementation of a two-stage VFTW system 
developed to increase nitrogen removal (Langergraber et al., 2008). The wetland 
system was constructed for the Bärenkogelhaus, which is located in Styria at the 
top of the mountain Bärenkogel, 1,168 m above sea level. The Bärenkogelhaus 
has a restaurant with 70 seats, 16 rooms for overnight guests and is a popular 
site for day visits, especially during weekends and public holidays. The wetland 
treatment system was built in the autumn/fall of 2009 and started operating in 
April 2010, when the restaurant was re-opened. During 2010, the restaurant at 
Bärenkogelhaus was open 5 days a week, whereas since 2011 the Bärenkogelhaus 
has only been open on demand for events. 
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Technical summary
Summary table

SOURCE TYPE Domestic wastewater

DESIGN

Inflow rate (m3/day) 2.5 (design flow)

Population equivalent (p.e.) 40

Area (m2) 100 (each stage 50 m²)

Population equivalent area (m2/p.e.) 2.5

INFLUENT

Biochemical oxygen demand (BOD5) (mg/L) 560

Chemical oxygen demand (COD) (mg/L) 1,015

Total suspended solids (TSS) (mg/L) 151

Total nitrogen (TN) (mg/L) 65.3

Ammonia nitrogen (NH4-N) (mg/L) 50.8

EFFLUENT

BOD5 (mg/L) 3

COD (mg/L) 20

TSS (mg/L) 4

TN (mg/L) 19.2

NH4 -N (mg/L) 0.06

COST

Construction ca. €45,000 or €1,150 / p.e.

Operation (annual) ca. €1,700 or €42 / p.e.
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Figure 1: Lechen 26, A-8682 Mürzzuschlag, Austria

Figure 2: Stage 1 (left) and stage 2 (right) in 2012 (about 2 years after the start of operation)
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Design and construction
As described by Langergraber (2014), the full-scale two-stage 
VFTW system was constructed on top of the mountain 
Bärenkogel at 1,168m above sea level. The treatment system 
was designed for a 40 population equivalent (p.e.) with a 
specific surface area of 2.5 m2 per p.e. (organic design load 
32 g COD/m2/day1) with a hydraulic load of 2,500 L/day1.

The beds of the two-stage VFTW are operated in series and 
are loaded intermittently with mechanically pre-treated 
wastewater. Loading of both stages is done using siphons, 
with a single load of 580 L, both with a surface area of 50 
m2. The 50 cm main layer of the first bed (stage 1) consists 
of sand with a grain size distribution of 2–4 mm, the 50 cm 
main layer of the second bed (stage 2) of sand with a grain 
size distribution of 0.06–4 mm. Both stages have a 10 cm top 
layer of gravel (4–8 mm) and are planted with common reed 
(Phragmites australis). The drainage layer on the bottom of 
both beds has a depth of 20 cm of gravel (8–16 mm) whereby 
the drainage layer of the first stage is impounded. The system 
was constructed in fall 2009 and started operation in April 
2010 when the restaurant re-opened.

In 2010 the restaurant of the Bärenkogelhaus was open 
continuously 5 days a week (closed on Monday and Tuesday). 
At the end of 2010 the tenant stopped his contract and since 
then the Bärenkogelhaus has only been open on demand 
for events. The first events took place in July 2011. During 
summer the Bärenkogelhaus was open for events almost 
every weekend, during the other seasons about once a month. 

Type of influent/treatment
The influent is domestic wastewater from a restaurant. 
As nitrification is required for all wastewater treatment 
plants in Austria, only VFTW with intermittent loading can 
be applied (Langergraber et al., 2018). For the treatment 
system of the Bärenkogelhaus, the following maximum 
effluent concentrations are allowed: 25 mg BOD5/L, 90 mg 
COD/L, 10 mg NH4-N/L (however, only for effluent water 
temperatures greater than 12 °C). The treated effluent can 
be infiltrated using an infiltration bed.

Figure 3: Schematic design

Treatment efficiency
All effluent concentrations measured during the 3-year 
investigation period for the two-stage VFTW system fulfilled 
the requirements of the Austrian regulations (25 mg BOD5/L; 
90 mg COD/L and 10 mg NH4-N/L, respectively). Effluent 
NH4-N concentrations of the two-stage VF wetland system 
are very low. The maximum effluent concentration measured 
in winter was less than 0.5 mg NH4-N/L. Required removal 
efficiencies for COD (85%) were met during the whole 
investigation period. During periods with very low influent 
concentrations the removal efficiencies for BOD5 have been 
below the requested 95%, although the measured effluent 
concentrations were below the limit of detection (3 mg 
BOD5/L). Additionally, stable nitrogen removal efficiencies 
of more than 70% could be achieved without recirculation 
using the two-stage wetland design.
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Influent and effluent concentrations and removal efficiencies  
(summarised from Langergraber et al., 2014)

CONTINUOUS OPERATION  
UNTIL DECEMBER 2010 
MEDIAN VALUES (N=10)

EVENT OPERATION 
FROM JULY 2011 TO JUNE 2013 
MEDIAN VALUES (N=39)

PARAMETER 
(mg/L)

BOD5 COD NH4-N TN BOD5 COD NH4-N TN

INFLUENT 
(mg/L) 

560 1015 50.8 65.3 149 346 56.6 66.0

EFFLUENT 
STAGE 1 (mg/L)

49 147 13.9 16.1 7 46 15.9 19.2

FINAL 
EFFLUENT 
(mg/L)

3 20 0.06 19.2 3 12 0.03 16.6

REMOVAL 
EFFICIENCY (%)

99.4 98.0 99.88 70.5 98.0 96.0 99.92 74.4

Operation and maintenance
Routine operation work includes regular checks of the system 
(e.g. functioning of the siphon) and self-monitoring by weekly 
sampling and testing of the ammonia nitrogen concentrations 
in the effluent (using test strips). Owing to the general low 
loading of the wetland system, the primary sludge has to be 
removed only every 2–3 years.

Additionally, the authorities request external monitoring 
twice a year. The company carrying out the external 
monitoring also has a maintenance contract for the system. 
This means that professionals check the wetland system twice 
a year and potential operational problems can be solved at 
an early stage. 

Costs
The investment costs were about €36,500 (excluding value-
added tax) including design, construction and subsidies. 
Additionally, about 200 hours of work were contributed by 
the owners of the system (e.g. preparation work including 
cutting of trees).

Total operation and maintenance costs are about €1,700 per 
year. This includes external monitoring twice a year (€460 
per year including the maintenance contract), removal of 
primary sludge every 2–3 years (€600 per emptying) and 

working time of 20 hours per year by the owner for routine 
checks as well as self-monitoring. The working time of the 
owners was calculated as €50 per hour.

Co-benefits 
Ecological benefits
The treated wastewater is of excellent quality and can be 
infiltrated to the ground. Before the implementation of the 
wetland treatment system, the wastewater of the restaurant 
was collected in cesspits and had to be transported with 
trucks to the wastewater treatment plant of the municipality 
in the valley.

Social benefits
The wetland treatment system is located next to the parking 
lot of the Bärenkogelhaus. A signpost was placed explaining 
the function of wetland systems in general and the two-stage 
VF wetland system in particular. This measure helps to 
improve awareness among on wetland technologies and 
the importance of wastewater treatment in such a location 
as the mountaintop of Bärenkogel.
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Lessons learned
Challenges and solutions
In general, the two-stage VFTW demonstrates robust 
treatment performance. In addition to the requirements, 
stable nitrogen removal efficiencies of more than 70% are 
achieved without recirculation using the two-stage wetland 
design. Nitrogen removal was high compared with other 
hybrid treatment wetlands treating domestic wastewater 
(Canga et al., 2011; Vymazal, 2013).

Despite the low loads, it could be shown that the two-
stage VFTW performed well. Already in the first months, 
during which high hydraulic and organic loads occurred on 
weekends, the removal efficiencies were very high. During 
events with high hydraulic loads, a high buffer capacity of the 
treatment system was observed. There were no observable 
increases in COD or NH4-N effluent concentrations measured 
during high hydraulic peak loads.

User feedback/appraisal
Quote from the owner of the site: “It is reassuring to know 
that only very few wear-parts are installed and required to 
guarantee an excellent performance despite our irregular 
operation.”
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