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Sludge originates from the process of treatment of waste water. Due to the 
physical-chemical processes involved in the treatment, the sludge tends 
to concentrate heavy metals and poorly biodegradable trace organic com-
pounds as well as potentially pathogenic organisms (viruses, bacteria etc) 
present in waste waters. Sludge is, however, rich in nutrients such as nitro-
gen and phosphorous and contains valuable organic matter that is useful 
when soils are depleted or subject to erosion. The organic matter and nu-
trients are the two main elements that make the spreading of this kind of 
waste on land as a fertiliser or an organic soil improver suitable.
 The progressive implementation of the Urban Waste Water Treatment 
Directive 91/271/EEC in all Member States is increasing the quantities of 
sewage sludge requiring disposal. The Sewage Sludge Directive 86/278/EEC 
seeks to encourage the use of sewage sludge in agriculture and to regulate 
its use in such a way as to prevent harmful effects on soil, vegetation, ani-
mals and man. Landfi lling as well as incineration in some Member States 
are the most widely used disposal outlets. (European Commission Environ-

ment DG, http://ec.europa.eu/environment)

Sludge treatment: 
 l Reduces  organic ingredients
 l Removes odour 
 l Reduces volume and weight 
 l Improves hygiene by  removing of pathogen organisms
 l Prepares sludge for further utilization or disposal

As VTT The Technical Research Centre of Finland points out, sludge could 
be considered as a valuable source for nutrient use, reuse of inorganic mate-
rial, carbon upgrading processes, and energy production.  

In this report a good collection of Nordic innovative companies and their 
products are introduced. The report highlights some examples in the key 
technologies. It can be seen that in the Nordic countries there is a good 
industry base to cover the most promising recent innovative technologies.

NORDIC SLUDGE TREATMENT
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FROM WASTE TO ENERGY IN 
MID-NORWAY: ONE OF THE MOST 
ADVANCED SLUDGE AND BIO WASTE 
PLANTS IN THE WORLD

Cambi has been involved in the development of environmental 
technology since 1989. Cambi is a leading provider of techno-
logy to convert biodegradable material to renewable energy, 
with high quality indeliveries, competence and expertise.

A new sludge treatment plant in Mid-Norway – a co-opera-
tion project between 51 municipalities – produces biogas, 
electricity and fertilizer from 30 000 tons of annually waste. 
The plant was opened in March 2008 and started test pro-
duction on energy, delivering the fi rst electricity to the pub-
lic net in June.
  The plant was designed and built by Cambi – using their 
patented Thermal Hydrolysis Process (THP). All together it an-
nually produces 18,9 GWh biogas and around 10 GWh of elec-
tricity.
 The Cambi THP –process is suitable for all types of waste-
water treatment sludge and is particularly effective in treating 
biological sludge, which normally is very diffi cult to digest 
and dewater. The THP treats both municipal and industrial 
wastewater and biowaste prior to anaerobic digestion. 

The Mid-Norway Plant
The plant in Mid-Norway treats source separated household 
waste (food waste), organic industrial waste (food processing 
industries), sewage sludge, fi sh waste and slaughterhouse waste. 
The plant mainly treats solid waste, but is able to receive pasty 
waste as well. The produced biogas is converted into electricity 
through gas engines. The plant is in operation 365 days per year 
and has a total staff of 5 persons.

The main advantages of using the THP is:

 • Signifi cantly increased biogas production
 •  Biogas being used for cost-effective green electricity
 •  Higher digestion rate and high dry solids digestion  
  – reducing investment in digesters
 •  Eliminating foam-causing fi lamentous bacteria
 •  Improved dewater ability
 •  Total disinfection, stabilization and pathogen-free end product
 •  Compact solutions with extension possibilities
 •  Standard modular solutions covering all size plants

www.cambi.no

The Cambi Solution
Using the Cambi solution you maximize the energy produc-
tion and minimize the final product mass. Cambi biogas 
plants operate at twice the normal organic loading and are 
very compact. The resulting bio solids product is pathogen-
free and can be used  as soil improver or as a bio-fertiliser 
for agricultural use. Cambi has delivered 15 reference plants 
in Norway, Denmark, Belgium, Australia, Poland, Ireland and 
in UK, licensed one to Japan and has fi ve more plants in 
various stages of construction in Norway, Finland, Germany 
and the UK.

The combined sludge and biowaste plant in Mid-Norway
- latest project from Cambi.
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www.econova.com

Before
sanitation 

After
sanitation 

Requirements 
According  to pro-

posal for regulation 

Salmonella
species 

Indicated/25g Not 
indigated/25g 

Not indigated/25g 

E.coli 46 000 000/g <100/g <1000/g DS 

Faeces
streptococcus 

3 700 000/g <100/g <1000/g DS* 
 *only class A

EFFECTIVE USE OF RESOURCES AND 
ECO-CYCLE THINKING

Econova Energy is one of the leading companies on the 
Swedish market for trading bio mass and recycling by- and 
waste products from the forest industry, energy companies 
and municipals.

Econova Energy utilizes by- and waste products such as barque 
and fi bre sludge into bio mass, soil products or material for 
landfi ll restoration. The end-products are produced in an envi-
ronmentally friendly manner by the use of sun and wind. The 
method also includes stone and metal separation, composting, 
mixing and preparation for sun and wind drying, harrowing and 
harvesting. The broad and integrated operations of Econova 
make it possible for us to offer an overall commitment without 
any new waste products.

Sanitation
Econova´s method for sanitation is based on natural processes in 
the material which results in effi cient elimination of patho-
genic bacteria such as salmonella, e-coli and streptococcus. 
It’s also cost effi cient since there’s no need for external heat 
sources or chemicals. The method is well adapted for sewage 
sludge, but is also suitable for other kind of sludge and organic 
by- and waste products.
 Econova’s method fulfils the requirements set by The 
Swedish Environmental Protection Agency in the proposal for 
regulation from 2002. The Swedish Environmental Protection 
Agency has defi ned classes A, B and C for sanitation of sew-
age sludge. Econova can carry out sanitation to any class de-
pendent on our customers demands and which end product 
is requested. In class A and B the material is treated at high 
temperatures.

Hygienization Class A and B

70°C – 1 day 65°C – 3 days 60°C – 5 days 55°C  – 7 days

Econovas method for sanitation is based on natural processes 
in the material and has proven very effi cient for elimination 
of pathogenic bacteria. Aeration, addition of carbon/struc-
ture material and other parameters of the process have been 
evaluated and optimized in more than thirty full-scale trials.

1. The material to be sanitized is mixed with well adapted 
carbon/structure material. The mixture is oxygenated and the 
biological sanitation process begins.

2. Organic material is decomposed by micro organisms which 
creates a considerable heat development. In the thermophilic 
phase (>45 degrees) pathogenic bacteria such as Salmonella 
are eliminated since they aren’t adapted for that high tem-
peratures and the material is sanitized. 

3. The compost is stabilized through continuous decomposing 
of organic material and risk of re-infection is minimized. The 
temperature decreases gradually and the compost matures.

4. The mature compost is mixed and prepared for requested end 
product.

Stora Enso Skoghall, Sweden
Econova has been working at Skoghall since the year of 2002. 
Econova utilizes the waste products from Skoghall through 
sun and wind drying (since 2003) and composting (since the 
beginning of the `90:s). The two recycling areas are Värhult, 
an old landfi ll (14 ha) and Vidö Gård, a mill site (7,5 ha).

Primary sludge (EWC 030311) 16 000 ton 30% DS of primary 
sludge goes to the recycling area Värhult for Sun and wind dry-
ing through the Econova method, giving 65% DS (4 800 ton DS) 
back to the bark boiler replacing conventional dry woodchips.

Chemical sludge (EWC 100101, 100103) 35 600 ton ~25% DS 
of chemical sludge goes to the recycling areas Värhult and 
Vidön (within the factory area) for composting, giving an 
important soil component for Econova’s soil production. 

Bioash (EWC 100101, 100103) 3 600 ton bioash are used for 
construction. 

Bark sludge (EWC 030399) 2 900 ton of barksludge goes to the 
recycling areas Värhult and Vidön for composting, giving an 
important soil component for Econova’s soil production.

Table: Bacteria presence before and after sanitation. Econova has 
executed more than 30 full-scale trials where samples have been taken 
for micro biological analysis in order to secure the sanitation of the 
material. All test results fulfi ll the proposed requirements set by The 
Swedish Environmental Protection Agency.

Picture: Sun and wind drying. The material is dried from dry solids of 
20-35 % to 65-80 %, which results in an increase of the energy value 
2-4 times. The wet biofuel contains an energy value of 0,5-1,8 MWh/
ton compared to the refi ned fuel with a value of 3,0-4,0 MWh/ton.
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www.envor.fi

Our mission in the future is to be a leader in environmental 
issues, too. Our biogas plant will be ready in February 2009. 
The capacity for input material is approximately 56 000 tons 
a year. Our biogas capacity will be about 4 million m3 a year. 
Its energy is 26 000 MWh a year. It is possible to use biogas 
for producing electricity for ourselves or for selling it to the 
national grid. We can sell gas to local industries or use it as 
fuel for cars after upgrading.
 After digestion process pulp is useable straight to fi elds. 
However, most of the pulp goes to our composting system 
and we use it for producing soil. 

SAVING NUTRIENTS – RECYCLING

Our company, Envor Biotech Oy is located in the Forssa Envitech- 
area in southern Finland. We are a part of Envor Group – the 
company that is one of Finland’s leaders in waste processing. 
We produce high-quality compost – products for households, 
farms and gardens.
 In our compost plant we use different kinds of food wastes 
from households, caterings and food producers with treatment 
of the waste (removal of plastic and other inert material). We 
can also use animal slurry and liquid food waste including 
fat. We are certifi ed for ISO 9001:2000 and ISO 14001:2004. 

www.fcg.fi

BOTH NEW CHALLENGES AND SOLUTIONS 
FOR SLUDGE TREATMENT AND UTILISATION

FCG Finnish Consulting Group is a strong cluster of consulting 
expertise owned by the Association of the Finnish Local and 
Regional Authorities, Finnish universities and private sector or-
ganisations.

The FCG Group´s net turnover was Meur 31,7 in 2007. Interna-
tional operations made up over 40 % of the total turnover of 
the FCG Group, and the turnover increased signifi cantly from 
the previous year. We are particularly actively involved in the 
development of infrastructure as well as various investment 
projects in the North-West Russia, but also in the Eastern Eu-
rope and Asia.

The FCG Group operates in three business areas: Management 
and Training, Infra and Environment and International Con-
sulting. The daughter company, FCG Planeko Oy which rep-
resents the Infra and Environment service branch has been 
providing a wide range of services in international market al-
ready since the 1970´s.

ggg

Thermal dryers are installed to a hall in a 3D modelling during outline 
design phase.
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FCG Planeko Oy has operated in many sludge treatment 
projects for municipal water sector services. Our expertise 
comprise the whole chain of consulting services: from fea-
sibility studies to tendering documents. Nowadays, a typi-
cal project for the renovation of sludge treatment process 
at the municipal WWTP’s involve the extension of sludge 
thickening and dewatering capacity and investigations 
about future solutions for both further treatment, utilisa-
tion and fi nal disposal of sludge.
 Currently, modern solutions for future sludge disposal 
routes in Finland are in a state of fl ux because of new legis-
lation, and our aim is to be strongly involved managing this 
change. Recently, our experts have completed sludge treat-
ment development studies for alternatives in the Turku and 
Helsinki City Regions in Finland, including e.g. thermal drying 
and incineration of sludge. At the other end of the spectrum, 
we have helped WWTP’s to cope with increasing loads and ex-
ploiting the energy contents of the sludge. The latest example 
of this is preparing detail designs for a new digester reactor 
in the City of Jyväskylä in Finland.
 FCG Planeko Oy has also been promoting these modern 
sludge treatment technologies abroad, lately e.g. in Russia and 
Romania. We were with to prepare tendering documents for the 
new sludge incineration plant at the South-West Wastewater 
Treatment Plant in the City of St. Petersburg. This was a part of 
the ongoing challenges to reduce environmental impacts from 

the City’s wastewaters to the Baltic Sea. The decision to install 
an incineration plant was taken in the light of the successful 
performance of similar kind of plants at the two other WWTPs 
of the City of St. Petersburg. The chosen incineration process 
incorporates the state-of-art technologies including fl uidised 
bed furnaces and fl ue gas purifi cation fi lters, which are fully in 
compliance with the EU environmental standards.
 Furthermore, FCG Planeko Oy is offering a geotextile based 
solutions for dewatering, containment and disposal of different 
types of sludges, dredged sediments and hazardous wastes. 
Geotextile is a high strength and extremely durable polypro-
pylene fabric allowing liquids to dewater, but effectively con-
taining solids. For dewatering and containment purposes geo-
fabric is usually applied as geotubes, which can be designed 
for different shapes and dimensions. When volume reduction 
of fl uid containing waste is needed, geotube design opens up 
a cost effective alternative for waste management. Since geo-
tube effectively trap the particulate matter inside the bag, it 
also contains the solid-bound contaminants, resulting very low 
contaminant concentrations in discharge water. Eventually the 
post-dewatered mass can be handled as solid dry material, di-
versifying the options for reuse and disposal strategies. Geo-
tube techniques have been successfully applied for a variety 
of municipal, industrial and agricultural wastes, as well as for 
dredged slurries.

Pair of sludge digesters in Tallinn WWTP.
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MULTIPLE APPLICATIONS FOR 
MUNICIPAL AND INDUSTRIAL 
WATER TREATMENT 

Kemira  – Leading global expert in municipal and industrial waste-
water treatment and in process and drinking water treatment. 

Kemira provides products, equipment and services for munici-
pal and industrial water treatment since the 1940’s. Today, 
Kemira is a leader in process know-how, supplying reliability 
and offering an extensive range of both standard and tailor-
made products and solutions.
 Whether dealing with municipal and industrial wastewater 
treatment or process and drinking water treatment, Kemira’s 
offer covers multiple applications – from chemical coagula-
tion and precipitation, to biological treatment support, odour 
and corrosion control, disinfection, and sludge treatment. 
Kemira is the number one supplier of coagulants and number 
three supplier of fl occulants for water treatment in the world.
 Kemira’s products can be used as single products, but also as 
part of an innovative solution such as:
 Kemira FilamentEx™ - a concept aiming to have full control 
over the fi lament content in the wastewater – not only by 
testing and analyzing, but also by giving the right "medicine" 

www.kemira.com

in the right doses at the right time for each specifi c wastewa-
ter treatment plant
 Kemira H2S –Guard - instant information on current levels 
of hydrogen sulphide H2S, providing a clear view of the situa-
tion in the sewer network and how critical parameters change 
over time. The H2S-Guard provides automatic dosing of water 
treatment chemicals.
 Kemira KemiCond® - a solution to decrease the customers’ 
operational costs through minimizing the sludge volumes. 
Handling sludge in a sustainable manner makes the sludge 
odourless and hygienised. The basic idea of KemiCond is to 
improve dewatering by breaking down the water retaining 
structures that are formed in sludge.
 In 2007, Kemira recorded revenue of approximately EUR 2.8 
billion and had a staff of 10,000. Kemira operates in 40 
countries.
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CHOPPER PUMPS AND MIXERS 
FOR BIOGAS PLANTS

Landia is one of the world’s leading manufacturers of chop-
per pumps, mixers and other equipment for handling liquid 
waste, by-products and manure in biogas plants. The company 
has more than 50 years of experience in handling diffi cult 
mediums. The modular range makes it possible to always fi nd 
the optimum solution among the more than 150 models and 
sizes. This ensures a number of advantages:

• lowest possible energy cost
• correct liquid handling meeting process requirements
• long service life at low cost
• indididual customized solutions

www.landia.dk

Landia is a 75 year old company. Today the state of the art 
product range of submersible and dry installed chopper pumps 
and mixers, all made in cast iron or solid stainless steel, allows 
to cover a vast range of industrial and agricultural applications.
 The pumps are characterized by their unique chopping sys-
tem which prevents blocking and at the same time commi-
nutes dry matter particles to the process requirements. Thus, 
they can handle tasks where traditional pumps are blocked 
or damaged by dry matter particles, especially in harsh en-
vironments where sludge pumping and mixing is required.
 Based on the chopper pump range, a complete program of 
gas mixing systems have been developed. They are characterized 
by low investment cost, durability and low energy consumption. 
The chopping system of the pump prevents mixing nozzles from 
being clogged. www.landia.dk
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PLANTS THAT KEEP OUR PROMISES

Läckeby Water Group is an independent, privately-owned Swedish 
group, which offers contracting, products and servicing for water 
treatment and biogas production. We are established on three 
continents and have to date completed contracts in 70 countries 
worldwide. With sales of around USD 70 million, Läckeby Water 
Group is a leading company in its fi eld.
 We meet market needs with three brands: Purac for con-
tracting business, Läckeby Products for our key products, and 
Läckeby Service for our local service organisation. With this set 
up, we can offer unique total involvement in everything from 

www.lackebywater.se product deliveries to turnkey treatment plants for both public 
sector operations and industry. Everything is connected, like 
the links of a chain.
 Purac is the division for process engineering across the 
world and is a world leader in contracting for treatment of 
wastewater, process water and drinking water, as well as 
innovative treatment of biological waste, biogas and biogas 
upgrading. Purac is servicing both municipalities and in-
dustrial customers. The contracting business unifi es broad 
know-how and experience with our internally developed and 
licensed technologies for innovative solutions that deliver in-
creased effi ciency and more economical operation. To date, 
the concept has given us more than 4,000 contracting assign-
ments in more than 70 countries.
 Läckeby Products offers in-house developed products of 
high quality for mechanical treatment of water and sludge.
 Services to municipalities and companies for regular main-
tenance and rapid responses to breakdowns are taken care of 
by our Läckeby Service division.



11

P
R

E
S
E
C
O

www.preseco.eu
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EFFECTIVE PURIFICATION 
IN COMPACT FORM

Total solutions for cleaning wastewaters
Preseco offers advanced technologies and integrated solu-
tions for cleaning all municipal and industrial wastewaters. 
A purifi cation plant is always designed and tailored for the 
site according to the purifi cation requirements and incoming 
water quality. Typically our wastewater treatment plants are 
combinations of mechanical, biological and chemical treat-
ments forming effective, cost-effi cient and environmentally 
friendly processes.

Preseco water treatment plants are based on solid planning 
and engineering know-how as well as experience from hundreds 
of sites. Our plants are compact in lay-out but large in puri-
fi cation capacity. Thanks to their compact size, construction 
costs also remain low. For advanced sludge treatment, com-
bine Preseco wastewater treatment plant with a Preseco drum 
composting plant, which turns the reject sludge easily and 
cost-effectively into odour-free and hygienic compost.

All Preseco plants for biowaste, water and wastewater 
treatment as well as biodiesel production are compatible, 
and by combining them we are able to provide comprehen-
sive and creative environmental solutions which turn all your 
waste streams into benefi t. For example, a Preseco drum com-
posting plant or a Preseco biogas plant is ideal to turn the re-
ject sludge of a wastewater treatment plant into valuable end 
products, or a Preseco wastewater treatment plant to purify 
the reject water of a biogas plant.

One stop shop for waste and wastewater treatment
During autumn 2009 almost all waste and wastewater from the 
biggest private slaughterhouse in Norway will be treated in an 
integrated waste solution of a new kind that integrates biogas, 
composting and wastewater treatment plants. Only a small 
amount of  risk class 1 and 2 waste must be treated elsewhere.

The turn-key solution, consisting of not just the environ-
mental technology, but also the design and the actual building 
of the treatment works, will be provided by the environmental 
technology company Preseco Oy.  

The facility will be delivered to Malvik Biogas AS, owned by 
the municipality of Malvik and the food company Spis Grilstad 
AS. It has capacity to process 20,000 tons of slaughter waste, 
10,000 tons of food waste and 115,000 m3 of wastewater per 
year. The end products are compost, biogas and clean water, 

leaving nothing to be transported or purifi ed elsewhere, except 
for the small amounts of risk waste.

The new plant makes it possible to treat bio waste also from 
the community without unnecessary transportation. Further-
more, the biogas produced will be used as heat energy for 
both the slaughterhouse and a new urban area that will 
be built near the plant. The €20 million investment will be 
started up gradually before the end of 2009.

“This is the start of a new generation of local, integrated 
waste treatment solutions for the food industry” summarises 
Mikko Kantero, managing director of Preseco. “The project is 
the fi rst of its kind as far as we know.” 
 The possibility of integrating waste handling locally became 
of interest for Spis Grilstad when the company decided to locate 
its new slaughterhouse in Malvik. The food company and the 
municipality decided to work together in fi nding an environ-
mentally sound solution to treat all of the waste as a whole. 

“In addition of making us independent from other waste 
treatment facilities, the plant will also serve the community", 
says Ståle Gausen, CEO, Spis Grilstad. "The integrated waste 
solution will be odourless and it fulfi ls all new requirements 
regarding safety and environment and can therefore be used 
also in residential areas."

Composting of WWTP sludge: 
ACU – Drum Composting beats conventional methods
ACU, Accelerating Composting Unit, is a rotating drum which 
composts organic waste in a completely natural process. This 
automated, continuous process does not need any chemicals 
or other additives and provides top quality end product with-
out supervision. The ACU process works about four times faster 
than conventional composting systems. The end product has 
no odours, does not attract vermin and fulfi ls the European 
environmental requirements.

A wide range of organic waste is suitable for drum com-
posting; sludge from fl otation or waste water treatment plant, 
manure, fi sh and food industry waste, green waste, separately 
collected biowaste from households etc. Ideally the waste 
would have 15 - 30 % dry material content, relatively small 
particle size and carbon-nitrogen ratio of 30:1.

When biowaste reaches the plant, support material is added 
to it in an automated process. This support material may be 
needed to add carbon to the process and to ensure an op-
timal structure of the mixture in terms of air and humidity. 
The support material can be peat, woodchips, straw or even 
cardboard.

In the next phase the biowaste pulp is fed into the aerated 
composting drum, where temperature rises to 50-70°C as a 
result of microbial activity. Air is constantly blown into the 
drum, and its amount is regulated by monitoring exhaust gases 
and process temperature. In this way the process can be kept 
in optimal conditions all the way through.
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The composted pulp is transferred automatically into a stor-
age unit. The heat generated in the process can be recovered 
and used for heating, drying or producing hot water, for ex-
ample. The homogenous end product with neutral pH-value 
is clean and hygienic. During storage it will mature and cool 
down forming fl uffy compost that can be used as soil condi-
tioner, among other applications. 

The ACU-technology has about one hundred satisfi ed cus-
tomers in Finland already. One of them is city of Savonlinna, 
which is situated on islands surrounded by Lake Haukivesi and 
Lake Pihlajavesi and has about 28.000 inhabitants.

Waste water treatment plant of the city is situated in the 
middle of a residential area close to city centre. Until recently 
the sludge was treated in the plant area in outdoor windrows. 
However, turning the windrows caused considerable incon-
venience because of the odours and other environmental hazards 
both to the residential area and - especially in summertime - 
to the whole city. Since the environmental authority prohibited 

Savonlinna from treating sludge outdoors, the city found a 
modern way to solve the problem.

The new Preseco composting plant consisting of two ACU 
125 drums uses peat as support material and source of 
carbon in the process. The sludge produced by the WWTP is 
dried centrifugally before feeding into the composting drums, 
which produce 4,000 tons of high quality compost per year 
with a 7-day throughput time. The plant is equipped with 
heat recovery, internal aeration as well as odor control sys-
tems and is mostly operated unmanned, monitored through 
web cameras. The end product is used in green building and 
landscaping.

Since year 2004 the ACU-technology has been part of Preseco 
Oy’s product range. The strongly growing environmental tech-
nology company has delivered various drum composting plants 
also abroad.
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www.poyry.com

BIOGAS PRODUCTION 
AT THE RIIHIMÄKI WASTEWATER 
TREATMENT PLANT IN CO-OPERATION 
WITH THE VALIO DAIRY

Pöyry Environment Oy is part of the Pöyry Group, which is among 
the largest consulting and engineering firms in the world. 
Through an offi ce network covering 45 countries the company 
can offer local services to clients through more than one hundred 
offi ces, combining knowledge of local conditions with global 
resources and expertise. The Pöyry Group consists of three 
business groups: Energy, Forest Industry and Infrastructure & 
Environment.

Pöyry Environment Oy is a leading Finnish consulting and 
engineering company with core areas of expertise in water, 
environment, urban planning and infrastructure sectors. The 
company operates in domestic and international markets. 
Pöyry Environment Oy employs about 350 people and the an-
nual turnover in 2007 was 28 million EUR.
 Valio, Finland’s largest milk processor, processing 82% of 
the raw milk taken in by Finnish dairies, centralized their pro-
duction to the Riihimäki dairy and doubled the effl uent load 
to Riihimäki municipal wastewater treatment plant. 

Picture 1.

A new pre-treatment unit for dairy effl uent with fl oating car-
rier material was installed and the existing digestion capacity of 
1 500 m3 was doubled by implementing a new 800 m3 digester. 
Before the new digester the sludge is mechanically thickened 
to 8…10 % TS and biogas is utilized with a 143 kW gas en-
gine (in the picture 1).
 Pöyry Environment Oy prepared the feasibility study and all 
tender and contract documents and worked as clients´s repre-
sentative and supervised the turn-key project during the im-
plementation of the project.

Picture 2.
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in conjunction with Simon Moos dosing unit which fl occu-
lates the sludge and delivers it to the dewatering container, 
either via a sludge pump or in the case of sludge containing 
crude debris such as stones etc via a cyclone system, or al-
ternatively the AVC container can be used together with the 
Simon Moos KSA-unit, as a separate unit or in a wagon and 
drag confi guration. These systems have been used throughout 
the world for many years and due to the recent changes in 
legislation making the disposal of sludge more diffi cult and 
expensive; the KSA and AVC-systems are currently being used 
more and more throughout the UK and Ireland with sales of 
seventeen units in the past twelve months.

Simon Moos Maskinfabrik A/S product program consists 
of a variety of sludge handling products, such as the Simon 
Moos Lime/Sludge Mixing Plant. A mobile system for sta-
bilizing various types of dewatered sludge, the Simon Moos 
OAVCSystem - a mobile oil skimmer for treating oil contami-
nated water and emulsions which can be combined with our 
Ultra-Filtration unit for extra water purifi cation. The Simon 
Moos combination jet-vac and recycling units, trailer mounted 
systems and electrically powered mini units for work in 
limited access areas such as factory production lines, alleys, 
etc. All the units produced are customer specifi c in their build 
and are to a high standard.

EQUIPMENT FOR THE WET WASTE 
INDUSTRY

Simon Moos Maskinfabrik A/S is a Danish company established 
in 1978, specialising in developing and manufacturing equip-
ment for the wet waste industry. The know-how gained from 
nearly 30 years of experience in handling and treating sludge 
from septic tanks, waste water treatment plants and intercep-
tors by the contracting division of Simon Moos A/S, along with 
the highly motivated and dedicated planning and production 
team, has allowed the Simon Moos company to develop a wide 
range of quality products for the industry.

The Simon Moos KSA-system is a mobile dewatering unit which 
can be chassis mounted or on a roll-on-off frame, and was 
initially developed to de-water the contents of septic tanks 
and grease traps. The system works by adding a fl occulent to 
the sludge during the process stage causing separation of the 
solid and liquid fractions. The collected solids form a cake and 
the cleansed water is returned to source. In recent years the 
KSA-system has been redeveloped to handle sludge from oil 
refi nery processes, car and commercial vehicle washes, garage 
forecourt interceptors, gullies and much more. The advantages 
of this system are not only economical but environmental. 
Economically the KSA-system has a low operating cost due to 
it being able to stay out in the working area longer without 
having to be discharged, reducing the time traveling to and 
from disposal sites. The system is fully automated and can 
be operated manually or by a radio remote control which al-
lows for a one man operation of the unit and together with its 
large volume reduction makes for huge savings on fuel, run-
ning and disposal costs. Environmentally the KSA-system not 
only reduces carbon emissions, but also wear and tear to the 
running gear as well as reducing congestion on the roads due 
to the fact it spends more time in the working area and less 
time needlessly transporting water. The KSA-system’s ability 
to produce a clean permeate means that the operator is able 
to re-use the water for functions such as jetting drains and 
washing down, re-priming forecourt interceptors, car washes 
and septic tanks. This eliminates the need to use mains water.

The Simon Moos AVC-System - a mobile roll-onoff de-
watering container mainly used to dewater larger volumes 
of sludge especially from waste water treatment works, oil 
refi nery processes and effl uent lagoons which include mine 
water, abattoir, tannery and sludge produced from the food 
industry to mention but a few. The AVC-system can be used 
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SYKLI ENVIRONMENTAL SCHOOL OF FINLAND: 

TRAINING AND CONSULTATION, 
PARTNERSHIP AND INTERNATIONAL 
COOPERATION

SYKLI - Specialists in environmental training

SYKLI - The Environmental School of Finland trains people to 
become professionals and experts in the fi elds of water supply 
and sewerage, waste management and recycling, environmental 
logistics as well as environmental, quality and safety manage-
ment. Our training and consultation services are directed at the 
needs of industry, the public sector and private individuals.

In Finland…
SYKLI works nationwide. Our training programmes are tailor-
made, directed at our customers' specifi c needs, and they fos-
ter the learning process. Courses can be arranged to allow 
customers to choose the optimal time and place.

... in other countries
A network of international partnerships supports the work 
of SYKLI, enabling it to develop knowledge and competence, 
create new tools, and disseminate new practices. SYKLI col-
laborates in both national and international projects in the 
fi eld of the environment. For example, in China it has carried 
out environmental training programme in association with lo-
cal partners and in Lithuania it has taken part in the project 
where good practices of the Finnish vocational education sys-
tem in water sector have been introduced.

Further Qualifi cation in Water Supply and Sewerage

For those who work in the fi eld of water abstraction and purifi -
cation, waste water treatment and water supply and sewerage 
networks. 

SYKLI is the leading training organisation in Finland for 
people seeking this Further Qualifi cation in Water Supply and 
Sewerage diploma. This training programme provides both 
up-to-date and deep information to our adult students spe-
cialising any sector of the water supply branch, including for 

example sewage and sludge processing. A wide range of the 
employees of the Finnish water works have been trained by 
SYKLI. In addition to this Further Qualifi cation SYKLI pro-
vides specifi c training solutions for customers in water sector 
depending on customer needs. One example of this kind of 
training is our short courses on drinking water hygiene.

To obtain the further qualifi cation diploma a candidate 
must be able to demonstrate his/her professional skill by 
competence test in the real life working environment. This 
test is organised by SYKLI in close co-operation with the em-
ployers. For example, when having specialised in wastewater 
treatment, the candidate must undertake the following tasks 
at the plant

quality monitoring of the wastewater
chemical dosage and risk management
sludge handling
operation and maintenance of the plant

Competence tests are assessed by experts from both working 
life and teaching sector (so called tripartite principle).

•
•
•
•
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www.watrec.fi

BIOREFINERY DESIGN CONCEPT 
– INDUSTRIALIZED BIOGAS PLANT 
SOLUTION

Watrec Ltd. offers tailor-made cost-effective solutions to the 
customers by using technologies that combine the best 
knowledge in environmental engineering and science. Our 
know-how in biowaste, wastewater, process water treatment 
and consultancy services enables us to serve our customers 
with innovative solutions in both environmental and energy-
related issues.

Watrec biorefi nery design concept is an industrialized biogas 
plant solution where the waste is transformed into bioenergy 
and high quality fertilisers. Watrec offers both small- and 
large-scale co-digestion plants (20,000-360,000 tn/a) for 
the treatment of organic materials from agriculture, munici-
palities and industry. The first reference project was fi-
nalised in 2005, being the fi rst large-scale co-digestion 
plant in Finland.
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Watrec Biorefi nery Design Parameters

Functionality: Starting point of our design is a comprehen-
sive understanding of the plant as a working engine, where 
all the parts interact and where case-spesifi c variations are 
recognized.

Cost-effi ciency: With modular design (60-120-240-360) 
the plant investment is controlled to avoid surprises in the 
project realisation phase and to achieve the combination of 
best available proven technique and feasible investment and 
running cost.

Maintenance-friendly: All parts of the plant are designed and 
installed in a way that plant operations are not compromised 
during normal maintenance routines. Plant personnel are edu-
cated to recognize the critical points of the plant in order to 
avoid major shut-downs and improper process performance.

Clean and safe operation: Plant personnel are protected not 
to contact the materials entering the plant. Our design in-
cludes the equipments to monitor working area safety.

Hygienic process: Watrec plant design includes the hygieni-
sation step prior to digestion. With proper design of the plant 
it requires only 10% increase in plant’s heat utilization. Hygi-
enisation step enables salmonella and e.coli –free end-products 
that are safe to use in fi eld and fertiliser applications.

Nutrient management: Anaerobic digestion improves the 
nutritive quality of raw materials due to nitrogen solubilisa-
tion. Post-treatment of digestate enables precision nutrient 
products which assists both the plant economy (value-added 
products) and end-users (farmers) by reducing transportation 
costs.

Process monitoring: The Watrec biorefi nery has dynamic 
control software that optimises the biogas plant performance. 
On-line process control by Watrec specialists enables proactive 
maintenance to avoid major plant shut-downs.

Operational chain management: Our biggest task has been 
to understand and recognize the whole operational chain that 
involves biogas plant, including the logistic control of the 
both raw materials and end products, correct partners of the 
biogas plant and the economical feasibility parameters.

 
BIOVAKKA OY

The fi rst centralised biogas plant in Finland
Capacity 120.000 tn/a
4 MW

Consultancy:  Plant design
  Economic calculations 
  Environmental Impact Procedure 
  Tendering 
  Approvals 
  Project management

Systems: Odour treatment 
  Pilot reject water treatment Membro®
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SLUDGE RESEARCH AT TECHNICAL 
RESEARCH CENTRE OF FINLAND, VTT

Wastewater sludge has been research topic almost 30 years at 
VTT. The most important research areas have been dewatering 
and handling of sludge. Wastewater sludge from pulp and paper 
industry and municipal sludge have been the most studied ma-
terials. Special competences are cake- and membrane fi ltration 
and power ultrasound applications as well as energy utilisation. 
VTT has wide range of experimental equipment and research en-
vironment from laboratory to pilot scale. The co-operation in 
a wide network of Finnish and European universities, research 
institutes and companies is intensive.

During recent years VTT has studied following sludge related 
topics:

Generation of new business potential from different 
municipal wastewater sludge and de-inking, primary, 
waste-activated and tertiary sludge from pulp and paper 
industry. The aim is with better knowledge of sludge and 
fractionation to generate potential business ideas which 
could lead to new sludge based products and services in 
national and international markets already in this project 
or in separate development projects.

Production of nutrients from sludge using ultrasound for 
biological processes. Ultrasound is used to partially break 
down sludge clusters and cell walls of microbes to release 
nutrients for the anaerobic digestion process.

•

•

Reduction of wastewater sludge is still an important 
research target. A major problem in sludge treatment 
is the poor dewatering properties of sludge. A wide 
range of dewatering methods is in use, but these are 
often considered expensive. The sludge is then uti-
lised as wet bulk material in boilers or as low grade 
soil. As a consequence of tightening water regula-
tions, more and more diffi cult wastewater sludge 
are generated, which drives the development of new 
sludge handling and utilisation methods. Sludge could 
be considered as a valuable source for nutrient use, 
reuse of inorganic material, carbon upgrading processes, 
and energy production.

Improvement of sludge dewatering ability using ultra-
sound. Sludge contains voluminous microbes which con-
tain much intracellular water which can be released by 
power ultrasound. About 30 % of water bound in sludge 
can be liberated to aqueous phase which is easy to re-
move in mechanical dewatering.

 
Development of smart fi lter cloth/membrane to tackle the 
clogging problem of fi lter cloths and membranes. Sludge 
as biological matter includes great number of chemical 
compounds and particle size of substances is so small that 
fi lter media tends to be clogged very fast. Smart fi lter me-
dia is based on the polymer coating which reacts fast to 
temperature changes. Thus, openings of fi lter media can 
be rapidly broaden and diminish enabling easy cleaning 
of fi lter media which enhances much the dewatering and 
fi ltration process.

Making of fertilizer from waste activated sludge and ash. 
Both waste activated sludge and ash are the products 
which are diffi cult and expensive to get rid of. Sludge and 
ash can be processed to granular form which tolerates 
transportation and storing and can be used as forest ferti-
lizer especially in acidic soils.

Development of activated sludge from community and 
pulp and paper industry to combustion aid. Combustion 
of different mixtures of biomass can be dangerous for the 
power plant boilers. Combustion aid enables effective 
re-circulation of water and treatment chemicals through 
power plant furnaces where they can be highly effective 
in preventing chlorine-originated superheater corrosion. 

Chemical flocculation of sludge: need of torque in 
mixing, mixing time, fl oc strength, dewatering rate, na-
ture of fi lter media and fi lter cake.

Generation of knowledge of low temperature drying 
of sludge. In general, mechanical dewatering of sludge 
should be done to as high dry matter content as is reson-
ably possible because energy consumption in thermal dry-
ing is almost 100 fold compared to mechanical dewatering. 
Many industrial processes generate water/air fl ows in 
temperature diffi cult to utilize. One possibility is to use 
these energy sources for drying of sludge to increase their 
energy content.

Membrane bioreactor (MBR) application to northern con-
ditions. MBR technology has widened rapidly throughout 
the world in waste water treatment and its applicability 
to northern climate was studied as technology transfer 
application. 

Anaerobic digestion and codigestion of sludge. Develop-
ment of process control and investigation in gas para-
meters for the optimisation of AD-processes and biogas 
utilisation.

Determination and reduction of odour emissions from 
sludge treatment.

•

•

•

•

•

•

•

•

•

ggg
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VTT has great number of research rigs for the sludge research:

Continuously operating pilot-scale fi lter belt press
Computer controlled versatile pressure fi lter
Continuously operating membrane rigs
Pilot-scale decanter centrifuge
Pilot-scale fl ow through device for low temperature drying
Pilot-scale continuously operating combustion equipment 
Flocculation/fi ltration rig for studying basic phenomena  

 around sludge behaviour
Large range of analytical equipment for sludge characteri- 

 sation

Altogether this hardware together with skilful and experienced 
personnel form an exceptional knowledge centre throughout 
the sludge handling operations. 

•
•
•
•
•
•
•

•

Contacts: 

Senior research scientist Pentti Pirkonen 
VTT, P.O. Box 1603, 40101 Jyväskylä, Finland 
Tel. +358 20 722 2690 
pentti.pirkonen@vtt.fi 

Senior research scientist Hanna Kyllönen 
VTT, P.O. Box 1603 40101 Jyväskylä Finland 
Tel. +358 20 722 2652 
hanna.kyllonen@vtt.fi 
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This publication was produced as part 
of Nordic cooperation project on environ-
mental technology. 
 Nordic Environmental Technology 
Solutions (NETS) is a joint project of 
Finnish, Swedish, Norwegian and Danish 
partners to develop new type of net-
working and clustering and offer the 
clients total solutions for their needs. 
 The environmental images of the 
Nordic countries are among the strongest 
in the world and the Nordic countries 
rank on the top of several interna-
tional comparisons on environmental 
performance. For example, the 2008 
Environmental Performance Index EPI 
ranks the Nordic countries (Sweden (2), 

NORDIC COOPERATION 
ON ENVIRONMENTAL 
TECHNOLOGY 

GREEN NET FINLAND provides solutions for environmental problems 
through building business clusters where the resources and expertise 
of large companies are linked together with those of SMEs and public 
organizations. 

http://www.greennetfi nland.fi /en
   

ENERGIDALEN is a leading competence centre in renewable energy. 
The activity is focused mainly on the development of innovative 
products and services in the bioenergy sector. Work is done in the 
form of projects which creates a fl exible and creative working en-
vironment. 

http://www.energidalen.se 
 

GRONTMIJ | CARL BRO is part of the Dutch company Grontmij, Eu-
rope’s fi fth largest consultant engineering company. Grontmij pro-
vides consultancy services within the fi elds of transportation, building, 
environment, water, industry and energy. 

http://www.grontmij-carlbro.com

R  esponding to international, EU and national regulations has been  
 the driving force for innovation and increase in environmental  
 know-how in the Nordic countries. 

Norway (3), Finland (4), Denmark (25)) 
as forerunners out of 149 countries. 
Their high EPI scores are attributed to 
successful policies and implementation 
measures that reduce environmental 
stresses on human health and promote 
ecosystem vitality and sound natural 
resource management. 
 All Nordic countries have national 
strategies and programmes for the de-
velopment of environmental technolo-
gies. The trend is that industry itself sees 
the synergy in environmental protection 
and economic growth which further 
promotes innovation and growth of the 
sector. 

The Nordic countries can offer latest 
cleantech solutions in many sectors:  
Waste and recycling systems, Air pol-
lution, Eco-innovations, Marine sector, 
Forest and mining industry, Measure-
ment and instrumentation technology, 
Clean energy and Water treatment.
 The NETS project is led by Finnish 
environmental business network Green 
Net Finland in cooperation with cor-
responding organisations in Norway, 
Sweden and Denmark. 
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BALTIC SEA SOLUTIONS (BASS) is a project management organisa-
tion operating in the Baltic Sea Region within the fi elds of environ-
ment and energy, industry, agriculture and tourism. Specialized on 
the implementation of Intelligent Energy Solutions, Bass coordinates 
the growing cooperation between the private, the public and the 
educational sector.  

http://www.bass.nu/en/ 
 

GREEN BUSINESS NORWAY is a professional organization acting on 
behalf of enterprises in the Environmental Energy & Technology sector. 
Our role is to contribute to innovation, cooperation and project de-
velopment on behalf of the members of our organization. 

http://www.greenbusiness.no 



IN COOPERATION WITH

The Project is implemented in a cooperation with national trade promotion organisations 

in order to share information, exchange experience and join forces in some of the tasks.  

• FINPRO (Finland) http://www.finpro.fi

• SWEDISH TRADE COUNCIL (Sweden) http://www.swedishtrade.com

• DANSK INDUSTRI (Denmark) http://www.di.dk

• INNOVATION NORWAY (Norway) http://www.innovasjonnorge.no

   

The NETS Project is fi nanced by Nordic Innovation Centre (NICe), 

the Nordic Council of Ministers’ operating instrument for promoting an innovative, 

competitive and knowledge-intensive Nordic business sector.

www.nordicinnovation.net

National funding has been provided by the partners, participating companies, 

City of Vantaa, Västernorrland Region, 

Danish Energy Authority and Sitra the Finnish Innovation Fund. 

www.nordiccleantech.net


