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The Syvab wastewater treatment plant 
Himmer fjärdsverket, located south of 
Stockholm, was opened as early as 1974. 
After five years of planning and construc-
tion work the facility, equipped with a 55 
kilometres long rock tunnel, was ready 
to be used. Since then we have treated 
wastewater so efficiently that it can be 
brought back into the eternal water cycle.  

Syvab was among the first to present  
a regional solution to the wastewater 
problem and one of the first companies  
to be run as a municipal joint-stock  
company in Sweden. Now Syvab is 
owned by Stockholm Vatten AB, Telge i 
Södertälje AB and the municipalities 
located in the southwest of Stockholm.

Research and development 
For Syvab R&D is absolutely necessary 
to meet the demands of the day and to 
tackle all future challenges. We know that 
in the future the demands on wastewater 
treatment processes will be raised and we 
must know what should be done to meet 
them cost-effectively. To protect our water 
is our mission, at the same time we focus 
on the financial aspects. 

That is why we take part in various  
development projects, regarding  
technology, processes and recipients. We 
collaborate with universities and colleges 
and give students the opportunity to 
contribute by allowing them to imple-
ment their exam projects at our facilities. 
We promptly help other companies to 

develop new ideas which we can benefit 
from, but which also make the Swedish 
wastewater treatment industry interna-
tionally competitive.   

Biogas production is an example of a 
development which repays itself quickly, 
cutting down costs. Our biogas production 
facility was started up 2009. Energy 
projects are other examples of how 
resource-efficient processes can be used  
in sewage treatment. 

Huge thanks!
The protection of our water is a constant 
challenge and our ambition is not only  
to follow the development but to lead it. 
We achieve that thanks to our committed  
employees, by cooperating with the  
Swedish authorities, with universities and 
colleagues within the Swedish and the 
international wastewater treatment 
industry. There are a lot of people who 
have contributed and still contribute to 
the establishment of Syvab as a modern 
environmental company. Huge thanks to 
all of you.

Finally, I hope that your contacts with our 
company will remain as rewarding as ever.

Grödinge, in the autumn of 2009

Carl-Olof Zetterman, CEO

We Protect Our Water
welcome to syvab – a modern, high technology company whose task is to treat the wastewater 
originating from Stockholm’s south-western suburbs. We work for the protection of our water.  
This brochure briefly describes our activities. 

syvab has operated the himmerfjärdsverket 
wastewater treatment plant since January, 
1974. The company is also responsible for 
the pumping stations and the sewers which 
transport wastewater to the facility. syvab is 
run as a joint-stock company owned by the 
municipalities located in the southwest of 
stockholm and the companies stockholm 
Vatten AB and Telge i södertälje AB. syvab 
treats the wastewater originating from these 

communities in an efficient and environmen-
tally friendly way, pursuant to the regulations 
issued by the environmental Court. One of the 
company’s objectives is to keep and maintain 
the facilities for the future generations.  

The owners give through the board of 
directors directives regarding the company’s 
activities. The CeO is responsible for their 
implementation and reports to the board of 
directors:

CEO

Administration Operations Processes
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Outer facilities
The Himmerfjärden wastewater treatment plant consists of a 
waste water treatment facility (see the figure below), which is 
located in Grödinge, Södra Botkyrka municipality. A tunnel net-
work, including pumping stations, transports wastewater from 
the served communities. There are measuring stations at each of 
the junctions providing that the wastewater outflow from each 
municipality corresponds to its share of the general capacity of 
the facility.  

The pumping station at Eolshäll (1) transports the wastewater 
from south-western Stockholm to the main tunnel. This station 
has sedimentation basins which make it possible to mechani-
cally treat overflows, resulting from breakdowns or abnormally 
high wastewater levels. From the Pilkrog (2) pumping station 
the wastewater is pumped directly into the wastewater treatment 
facility through a pressure pipe. Syvab’s pumping stations are 
equipped to deal even with significant water inflow. It takes 8 to 
10 hours before the toilet flush water reaches the Himmerfjärds-
verket wastewater treatment plant.   

Wastewater inlet and main pumping station 
There are sluice gates which protect the facility where the main 
tunnel (3) reaches the treatment facility, 54 metres below the 
ground. The tunnel is so large that the wastewater can be stored 
for up to five days at a normal flow rate in case of a major power 
failure or similar.  

The tunnel is ventilated by two large fans. The primary 
wastewater treatment stage is the separation of solids larger than 
20 mm by the coarse bar screens (4). Unless removed, these 
materials may damage the pumps and the rest of the equipment. 
The solids are then grinded and returned back to the wastewa-
ter. After the solids separation the wastewater is treated with 
ferrous sulphate (6) which converts the phosphates dissolved in 
wastewater into flocks which can be separated in the primary 
sedimentation basins. The main pumping station (5) has five 
dry-installed pumps and a sixth one which can deal with a part 
of the inflow even if this section of the facility is being flooded. 
The largest main pumps have a capacity of 2 000 l/s. 

syvab’s facilities

Syvab wastewater treatment plant        The tunnels       Coarse bar screens

 Water
1 Eolshäll pumping station
2 Pilkrog pumping station
3  Inlet tunnels (50 kilometres 

in total)
4  Coarse bar screens (2 cm 

slot width), 3 pcs.
5   Main pumping station  

(6 pumps)
6  Precipitation chemicals 

(HEPTA)
7 Grit chambers, 3 pcs.
8 Sand washes, 2 pcs.
9  Fine bar screens (2 mm 

slot width), 3 pcs.
10 Dispersing system (Krima)
11  Primary sedimentation 

basins, 14 pcs.
12  Deammonification basins, 

2 pcs.
13 Aeration basins, 8 pcs.
14  Ozone treatment of return 

sludge
15  Intermediate sedimentation 

basins, 16 pcs
16  Final sedimentation basins, 

16 pcs.
17 Rotostrainer

18 Fluidizing beds, 4 pcs.
19 Disc filters, 3 pcs.
20 Sand filters, 10 pcs.
21 Outlet (Himmerfjärden)  

 Sludge/biowaste
1 Flotation, 6 psc.
2 Thickeners, 3 pcs.
3 Thickening centrifuges
4   Delivery station 

(external material)
5 Bioreactors, 3 pcs.
6 Sludge storage tank
7 Centrifuges, 4 pcs.
8 Sludge silos, 3 pcs.
9 Sludge drier
10  Bulk handling  

(dried sludge)

 Biogas
1 Gas holder
2 Gas furnace, 3 pcs.
3  Gas compressor station,  

5 pcs.
4 Gas engine
5 Vehicle gas system
6 Flare bleeder
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Grit chamber and fine bar screens
When the wastewater has reached the ground surface it passes 
through a grit chamber (7), which consists of three 30 metres 
long basins. Air is blown through the water in the grit chamber so 
that only large particles, for example sand and coffee grounds, 
settle to the bottom and get separated. The separated sand is washed 
free from organic materials in a sand washer. The sand is reused 
in the treatment facility. There are two fine bar screens (2 mm slot 
width) at the end of the grit chamber. Here, we remove paper, textiles 
and organic materials in order to disperse them. The organic 
materials from the sand washer and the dispersed materials are 
returned to the wastewater before the primary sedimentation.     

The basin system
All the basins in the facility’s large basin system are located in 
open air. All electrical, automatic and pumping equipment is 
situated between the basins. 

Primary sedimentation
In the primary sedimentation stage (11), most of the sludge 
particles and the fine-ground screenings settle. The sludge which 
is generated contains approximately half of all organic contami-
nants and nearly half of the phosphorus in the wastewater. The 
primary sedimentation system comprises 14 parallel 50 metres 
long basins equipped with bottom sludge scrapers. The sludge is 
pumped to a gravity thickener and is stabilized in the bioreac-
tors afterwards.     

Biological treatment
The mechanically and partially chemically treated wastewater 
proceeds to the aeration tanks where it is biologically treated. 

Aeration
After the primary sedimentation stage, the water is divided 
between eight aeration tanks (13). There, the water is mixed 
with biological sludge. The biological sludge consists of bacteria 
which “eat” the organic materials and the phosphorus in the  
water. There are also bacteria which oxidize ammonium to 
nitrate, a process known as nitrification, which is the first stage 

of the biological nitrogen removal process. In order to be able 
to work, bacteria and other microorganisms need oxygen. Air is 
blown through bottom-installed membrane disc diffusers which 
disperse tiny air bubbles, providing effective air supply.  

Intermediate and final sedimentation
In the intermediate sedimentation stage (15), the biological 
sludge is separated from the water in order to be reused. It 
settles to the bottom and is scraped into a sludge pit where  
it is pumped back as return sludge to the aeration tank. If 
necessary, a portion of the return sludge can be treated with 
ozone before being sent to the aeration tank. Ozone is deadly to 
the thread-like bacteria which stick out of the sludge flocks and 
prevent the sludge from settling to the bottom. 

As the microorganisms grow and multiply, a portion of 
the biological sludge is also pumped out of the intermediate 
sedimentation basins as excess sludge and is sent to the flotation 
system. In the last sedimentation stage, called final sedimenta-
tion (16), some of the particles, which did not manage to settle 
in the intermediate sedimentation stage, settle to the bottom 
and form tertiary sludge. The tertiary sludge is also scraped into 
a sludge pit and is pumped to the flotation system. 

Fluidizing beds
The treatment in the fluidizing beds (18) is the last stage of the 
biological nitrogen removal. Here the nitrate which was generated 
in the aeration tanks is reduced to nitrogen gas (denitrification) by 
bacteria. The bacteria grow on the billions of sand grains which 
float in the beds, moved by the water which is pumped towards 
the bottom of the basin and then rushes upwards at a high 
velocity. In order to be able to grow and denitrify the water, the 
bacteria need to feed on organic materials.   

Since most of the organic materials have been used in the 
aeration stage, a small amount of methanol is added before the 
fluidizing bed (fluid bed). The wastewater remains in the fluid 
beds for about 10 minutes. Meanwhile about 95% of the nitrate 
is converted into harmless nitrogen gas. The nitrogen gas is then 
released in the atmosphere, which, as we all know, consists of 
80% nitrogen. 

Taking of samples                                  Grit chamber                                        Primary sedimentation
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Prior to the fluid bed treatment, the water passes through a 
rotostrainer (17). It prevents larger particles, which may damage 
the distribution surfaces of the fluid beds, from passing through 
into the beds.

If the inflow is lower than the capacity of the distribution 
pumps, a portion of the water is recirculated back through the 
pumps. If the flow overwhelms the capacity of the system,  
excess water is transferred directly to the sand filter. 

Biological activity in the fluid beds results in an increased 
amount of suspended material floating in the water which 
should be filtered by the last sand filter. That is why the water 
must pass through the disc filter first.  

Filtering
After leaving the fluid beds, the water passes through a disc filter 
(19) before reaching the last cleaning device, the sand filter. The 
disc filter consists of large rotating discs with 0,018 mm filter 
meshes, catching about 50% of the material suspended in the 
fluid beds. The filters are equipped with an automatic flushing 
system. The flush water is treated in the floatation system where 
the particles and the suspended material are separated.   

The sand filter (20) removes the last particles from the water. 
The filter is 30 cm deep and consists of three layers, with the 
largest grains on the bottom and the finest on the top. The water 
flows over the sand filter and passes downward through it. The 
filter is backwashed at regular intervals and the backwash-water 
is treated in the flotation system. The sand filter consists of ten 
filters and its total surface is 1 973 m2.

Outlet
Before the treated water is discharged into the Himmerfjärden 
bay, samples are taken round the clock in order to measure the 
amount of nitrogen forms and suspended substances in the 
water. Samples are also taken automatically and are analysed at 
Syvab’s laboratory. The purified water is discharged 1 600 m out 
into the sea (21) through two wooden pipes with ten nozzles 
each. The water passes through the wastewater treatment facility 
in 20 hours and 90% of the nitrogen, 95% of the phosphorus 
and 97% of the organic substances are removed from it during 
that time.   

Sludge processing and biogas production
The sludge accumulated in the primary sedimentation stage is 
thickened in the gravity thickeners (2) to a dry matter content 
of about 5%. Excess sludge from the biological treatment, filter 
flush water and decantant are treated in the flotation system (1). 
In the flotation tanks the sludge water is mixed with oxygen-en-
riched water (dispersion water) releasing small air bubbles. The 
air bubbles adhere to the sludge particles in the water and raise 
the sludge to the water surface, where it can be skimmed off. 
Subsequently, the sludge has a dry matter content of about 3%. 
The sludge is additionally centrifugated to a dry matter content 
of approximately 7%. 

In order to enhance the production of biogas at the Himmer-
fjärden wastewater treatment plant, we treat liquid organic materi-
als from external companies. The organic materials are handled 
at the delivery station (4) which consists of three tanks, 50 m3 
each. The materials are heated to 37°C before being pumped 
into the digestion system. There, the materials are mixed with 
the primary and the flotation sludge and the mixture is pumped 
into the bioreactors (5). The sludge is digested in the bioreactors 
at 37°C. Digestion is an anaerobic process and the bacteria in 
the digestion tank degrades the organic materials and produce 
biogas (methane and carbon dioxide). The reactors have a 
volume of 4 000 m3 each. They are blasted in the rocks and are 
almost 50 metres deep. Their content is mixed by a circulation 
pump.     

The sludge is dewatered (7) in decanter centrifuges to a dry 
matter content of 25% reducing the volume of the sludge. Then 
the sludge is stored in silos for dewatered sludge  (8). The drying 
system (9) consists of a tubular indirect dryer, fuelled by biogas. 
About 70% of the energy is returned to the heating system 
thanks to the recycling stage of the drying process. Biogas is also 
used to power the gas engine, to heat the sludge in the bioreac-
tors and to heat the work premises. There is a furnace room (2) 
with a capacity of 3,7 MW for that purpose.     

The gas engine (4) is powered by in-house produced biogas  
and generates air which is used in the biological treatment 
process, thus replacing traditional electrically driven blowers. 
Consequently, Syvab’s energy consumption is reduced. The 510 
kW gas engine produces 25 000 m3 air/hour.  

Aeration tank           Intermediate and final sedimentation Final sedimentation
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Disc filter          Sand filter Final analysis

Gas upgrading system
All biogas which is not used in the sludge dryer, gas engine and 
the furnaces is upgraded to vehicle gas quality in the gas upgrad-
ing system (5). The system consists of a chemical scrubber where 
the methane content of the biogas is increased from 60% to 
97%, while carbon dioxide and hydrogen sulphide are removed. 
The vehicle gas is pressurized and stored in gas cylinders which 
are then distributed to filling stations in the municipalities 
served by Syvab, among others.      

Biogas 
2009 Syvab produces about 4 million cubic metres of raw gas 
per year. This amount is planned to double by enhancing the 
digestion process through adding more organic material. The 
existing bioreactors will therefore be used more efficiently. 

The DeAmmon system
In the DeAmmon system (12), the reject water from the de-
canter centrifuges is treated in a novel biological process called 

deammonification, using two varieties of bacteria. The first of 
them oxidize half of the ammonium to nitrite, while the other 
converts ammonium and nitrite to nitrogen gas. DeAmmon is 
a resource-efficient process, partly because it needs less air com-
pared to traditional nitrogen removal technique,  
and partly because nitrogen is removed without adding extra 
organic materials. 70% of the reject water nitrogen is treated  
in the DeAmmon process, while the other 30% are  
treated in the conventional biological treatment processes.     

Electrical installation and facility structure
The sewage facility is powered by two independent 70 kV trans-
mission lines. Today the facility consumes about 20 000 MWh/
year. The facility comprises rooms for power supply, ventilation, 
workshops and an administration building with offices, control 
rooms, a laboratory and rooms for the staff.

1963 

The company was 
founded. It was 
owned by the munici-
palities of grödinge, 
Botkyrka, salem, 
södertälje and the 
city of stockholm. 
The huddinge 
municipality joined 
in 1971. 

1969

The construction 
of the tunnels and 
the himmersfjärden 
sewage treatment 
plant, our main  
facility today, 
started. 

1973–74

The wastewater 
treatment plant was 
ready to start me-
chanical, biological 
and chemical waste-
water treatment. 
Total construction 
costs, including 
tunnels: 250 million 
seK (equalling 
1 350 million seK in 
2009).

1974

On January 16 the 
municipalities sent 
their wastewater 
to the wastewater 
treatment plant. 
The basin system 
was designed for 
450 l/person per 
day or 240 000 
person equivalents 
(pe). Today each 
person uses 250 
litres. The tunnels, 
screens and the 
main pump station 
were designed for 
500 000 pe. 

1980

The treatment 
facility in Järna was 
replaced by the 
pumping station in 
Pilkrog which pumps 
2 000 m3/day to 
the himmersfjärden 
plant through a pres-
sure pipe. 

1984

In order to increase 
the treatment capac-
ity, the treatment  
facility in eolshäll 
was replaced by a 
pumping station 
which pumps the 
water to the him-
mersfjärden plant. 
The water is not 
discharged in the 
Mälaren lake any 
more. 

1991

A drying system was 
built. Jointly with 
AB Torkapparater, 
syvab launched a 
development project 
enabling it to use 
the in-house  
produced gas. 
Consequently, the 
sludge volume fell, 
reducing transporta-
tion volume and 
cost. The dried 
sludge granules 
provided new  
marketing opportuni-
ties. Ts=96% and 
heat recovery of 
about 70%. 

Milestones in the history of Himmersfjärden plant and Syvab 
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Final analysis

1992

The construction of 
a sand filter for final 
treatment of the 
effluent water and 
of flotation basins 
for treatment of 
sludge water began 
in 1992 and finished 
in 1993. 

1997

nitrogen removal 
started with a 
unique treatment 
process which pro-
vides up to 95% high 
degree of removal. 

2002

After the introduc-
tion of nitrogen 
removal, the sand 
filter got loaded with 
double amount of 
suspended material 
which clogged it. 
Consequently, syvab 
invested in three 
large disc filters 
which reduced the 
load on the sand 
filter. 

2008

The reject water 
nitrogen is treated in 
the deammonifica-
tion system, which 
removes nitrogen 
without the need for 
an external carbon 
source. Consequently,  
nitrogen was reduced 
by 70%. 

2008 

syvab had serious 
problems with mi-
crothrix, thread-like 
microorganisms  
causing the forma-
tion of foam and 
floating sludge. 
To minimize these 
problems, we built 
an ozone system 
which adds ozone to 
the water and kills 
nearly all microthrix 
in the sludge

2008

since syvab had 
excess amount of 
gas, we installed 
a Jenbacher gas 
engine which drives 
a hV-Turbo blower, 
providing air for the 
biological treatment 
process. Capacity: 
25 000 m3 air/h.

2009 

The excess gas is 
enough for produc-
ing vehicle gas in 
the gas upgrading 
system. The vehicle 
gas is distributed 
to the nearby filling 
stations. To enhance 
gas production  
capacity the old 
chemical silos were 
converted into a 
station for delivering 
liquid organic  
materials. 

Milestones in the history of Himmersfjärden plant and Syvab 

Facts about sludge (biowaste)
normal production 24 000 tonnes/year
Dry material content, dehydrated 27%
Dry material content, dried 96%
loss on ignition 60% of Ds

Nutrient and metal content of biowaste
Total nitrogen content 4,5% of Ds
Total phosphorus content 3,5 ”
Ammonium nitrogen 1,2 ”
Potassium 0,2 ”
Calcium 2,5 ”
Magnesium 0,4 ”
lead 27 mg/kg Ds
Cadmium 1,2 ”
Copper 310 ”
Chromium 56 ”
Mercury 0,9 ”
nickel 21 ”
Zinc 790 ”

Biowaste is used mainly in road construction and in landfill capping. It can 
also be used as a fuel at incineration plants and as a forest fertilizer.

The DeAmmon system Plastic carriers for bacteria in DeAmmon Biowaste

The biogas system
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Glossary
Organic material = material 
that comes from something 
that is or has been alive, for 
ex. plants and animals.

Phosphorus = an element 
that all living creatures need 
in order to survive. Too much 
phosphorus in the water 
leads to over fertilization. 
Phosphorus is used in tooth 
paste, detergents and dish-
water soap.

Nitrogen = an element which 
is good for the air but bad 
for water where it can lead to 
over fertilization. It is found 
in pee and poo.

Sedimentation = When water 
passes through a pool slowly 
to allow heavier particles to 
sink to the bottom.

Ferrous sulphate = A pulver-
ized substance that can be 
found in paint, that inhibits 
rotting. Phosphorus in the wa-
ter sticks to ferrous sulphate.

Biogas = when sludge and 
organic material decompose 
methane gas is formed. The 
gas can be used instead of 
petrol for fueling buses and 
cars.

Methanol = is also called 
wood alcohol. It’s an alcohol 
that is very poisonous for 
humans. The industry uses 
methanol as a solvent.

Particles = very small pieces 
of dirt.

Over fertilization = algae and 
plants in the water get too 
many nutrients and therefore 
grow too fast. This causes 
the oxygen in the water to 
run out and all living things 
die.

Rotating = something that 
spins around and around.

Fluidizing = sand that floats 
in the water.

Sludge = pollutions/dirt that 
is removed from the water. 

If Syvab and other wastewater treatment plants didn’t exist all life 
in the sea would eventually die of over fertilization*. When nature 
is in balance, bacteria in the water can eat up all organic material* 
for example dead plants, poo or paper. Bacteria need oxygen to 
work, but if there is too much dirt in the water for it to take care 
of the oxygen runs out. When there is a low amount of oxygen in 
the water other, dangerous bacteria increase in numbers. 

Where does phosphorus* and nitrogen* come from?
Nitrogen comes from our poo and pee. Phosphorus comes from 
detergents, toothpaste etc.

If there is too much phosphorus and nitrogen in the water it’s 
like chips and candy for the plants in the sea. They get too many 
nutrients and grow really fast. When they later wither and die 
there is too much for the bacteria to take care of so the oxygen 
runs out. 

So, first there is an increased growth of algae and then when 
they die the oxygen runs out.

The sea will die without us

When there are a lot of algae it’s 
called algal blooming. Algae thrive 
during the summer when the water 
is warm. During algal blooming the 
water becomes turbid and it can 
look like spilled paint. The colours 
vary from green, blue-green, 
yellowish, red to reddish-brown 
depending on the species. 

If Syvab hadn’t  
cleaned the water  

the sea would  
eventually die.

4 important steps to a cleaner sea

Think of what would happen if all the pee, poo 
and detergent went strait out into the sea.  
Would you want to go swimming? Or eat the 
fish? Fortunately there is syvab, who cleans 
the dirty water before it reaches the sea. 
great isn’t it?

We clean the dirty wastewater water  
in four steps:
1. mechanical treatment
2. chemical treatment
3. biological treatment
4. filtration
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*see glossary on page 8.

From poo to water
How it’s done – Follow tHe wHole way

Have you always wondered where the 
poo goes? Here you can follow the 
poo on its way from the toilet, through 
the tunnels and out to the wastewater 
treatment plant - Syvab!

In the toilet the poo and pee goes 
down the 
sewage pipe. 

The sewage pipe is 
connected to long 
tunnels that lead 
to the wastewater 
treatment plant.

The tunnels are 
so big that you 
can ride a boat 
down them.

What is ok to flush down the toilet?

a) Turtles
b) Medicine
c)  none of the above. You can only flush pee, 

poo and toilet paper. 
Test yourself! The right answers are on page 15.
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The turtle friday

Once, the turtle Friday 

got caught in the bar 

screen. How did he end 

up in the sewage? Luck-

ily our staff spotted 

him. Now he’s swimming 

in his own little pool in 

the office, together with 

some friends.

in sweden it was in the 1930s that 
we understood that we had to 
clean our sewage water. it’s really 
not that long ago. you probably 
have a relative or know someone 
who was born at that time.

X-tra knowledge

1. A bar screen removes the biggest items
– this is the first stop – the bar screen. this is where the biggest 
waste gets caught. if not removed, it will clog up our pumps 
and pipes. the waste is ground down so bacteria later can 
make biogas out of it in our bioreactors.
– are there rats here?
– no, there is too much water for them to thrive. the rats are 
more comfortable closer to humans in the city. But there are a 
lot of spiders.

Mechanical and  

chemical treatment

*see glossary on page 8.
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2. Is it important that we take care of our water?

a)  no, there is lots of water on our planet so it 
doesn’t matter.

b)  Yes, The earth’s water was formed five billion 
years ago and circulates in a cycle. no new 
water is formed. All life on earth needs clean 
water.

c)  no, it rains down new water and replaces the 
dirty water.

Test yourself! The right answers are on page 15.

3. Primary sedimentation* makes sludge 
out of phosphorus 
the next stage is primary sedimentation where we collect 
phosphorus. we pour in some ferrous sulphate* that attracts 
phosphorus – sort of like a magnet attracting sewing pins. 
it creates heavy clumps that sink to the bottom and form 
sludge. we scrape it away and pump it to the bioreactors. 
then we make biogas out of it.

2. Grit chamber collects sand
this is where we collect sand, coffee grounds and other 
particles that are too small to get caught in the bar screen. 
they’re heavy and sink to the bottom.
– what happens to the sand?
– it gets pumped out and then washed. it becomes so clean 
that it can for example be used to sand the streets with 
during winter.

Biological  

treatment 
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Like a bubble pool! The bacteria that  are working here need the oxygen that  
we blow in. 

4. The bacteria that help us
in this bubble pool millions of good bacteria are working for 
us. they eat phosphorus and organic material that are still in 
the water. there are even some bacteria that start to convert 
the nitrogen that comes with the wastewater into nitrate. 
Just like us humans they need oxygen to survive. that’s why 
we blow in air for them. 

5. Intermediate and  
final sedimentation
Here we remove the bacteria from the treated 
water. when we stop churning the water the 
bacteria sinks to the bottom and we can scrape 
them up. then they get to come back to the 
aeration basins and work another shift.

the bacteria that help us clean the sewage will 
die of chlorine, acetone, paint thinner and other 
chemicals. it is therefore important that you 
never flush any of these fluids down the toilet. 

X-tra knowledge
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6. Bacteria breathe in nitrate and 
breathe out nitrogen gas
in the fluidizing bed* are bacteria that help us remove 
nitrogen from the water. the smart thing about them 
is that they breathe in nitrate, but then breathe out 
nitrogen gas. nitrogen gas is harmless and is a natu-
ral part of the air we breathe, but they need food, so 
we feed them methanol*.

7. Disc filter works like  
a coffee filter
the disc filter is the second last cleaning process 
that the water goes through. Here are great big 
rotating* pieces of cloth, stretched over boards. 
they work sort of like a coffee filter catching 
very small particles*.  

Filtration

3. What did we do before there were sewage 
treatment plants?

a)  We let the dirty water run unclean back into 
nature.

b)  every family cleaned there own water before 
they poured it back into nature. 

c) There was no unclean water.
Test yourself! The right answers are on page 15.

*see glossary on page 8.
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8. The last stage – a sand filter
the last stage in cleaning the water is a great big sand 
filter. the water flows over the filter and sinks through the 
sand. the last remaining dirt gets caught in the sand.

9.  Complete control over cleanliness
– How do you know if the water you let out is clean enough?
– we do tests every day and that’s how we have complete 
control.
– this is how dirty the water was when it came to us and this 
is how clean it is 20 hours later.
– Can you drink it?
– no, there are still some bacteria left that your stomach 
doesn’t like. there are even some traces of medicine left that 
we still can’t remove but scientists are looking for a way to 
solve this problem.

4. I can help to get a cleaner ocean if I:

a)  Use lots and lots of detergent so the water  
is really clean.

b)  Flush chemicals down the drain so the sew-
age treatment plant can take care of them.

c)  Use as little detergent as possible and al-
ways hand in chemicals to a recycling center.

Test yourself! The right answers are on page 15.

clean

dirty
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during the 1900s the nutrient 
pollution has increased rap-
idly. there are three reasons. the 
population is growing, especially 
in the cities, and the more people 

the more garbage. we also use 
more detergent and dishwashing 
soap than before. the farming 
industry uses more fertilizers that 
leak out into streams and rivers. 

traffic and other burning proc-
esses have increased and they 
create pollution that comes down 
with the rain. 

X-tra knowledge

Key, correct your answers:

1) C. Pee, poo and toilet paper. (Turtles 
often die if you flush them down the toilet. 
Medicine can’t be cleaned out of the water 
so it gets flushed out again and can have a 
bad effect on nature.)

2) B. The earth’s water was formed five 
billion years ago and circulates in a cycle. 
no new water is formed. All life on earth 
needs clean water.

3) A. We let the dirty water run unclean 
back into nature.

4) C. Use as little detergent as possible 
and always hand in chemicals to a recyc-
ling center.

The sludge becomes biogas for buses and cars
we have built a house called the bioreactor. living here are special 
bacteria that eat up the organic material in the sludge. then they fart 
methanol gas that we make into biogas. you also fart methanol gas. the 
biogas is sold at gas stations where cars and buses can fill up on biogas 
instead of petrol or diesel.

What are we  
allowed to flush 
down the toilet?
3 poo
3 pee
3 toilet paper

What are we not 
allowed to flush 
down the toilet?
✘ Cotton swabs
✘ snuff
✘ medicine
✘ Cleaning agent
✘ Chemicals
✘ tampons
✘ Cotton pads

Tip! Put up a sign in the 

bathroom that tells you 

what should be thrown in 

the waste basket instead of 

the toilet.

Nitrogen and 
phosphorus -  
oceans enemy  

nr 1! 
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Effl uent
37,5 million m3

194 tonnes BOD7
9,82 tonnes of phosphorus
333 tonnes of nitrogen

Material and Energy Flow 2009

Himmerfjärden

Gas consumption
Total production 5,25 million Nm3

   (32 300 MWh)
For the boilers 1,03 million Nm3

For the sludge drier 0,45 million Nm3

For the gas engine 1,49 million Nm3

For the gas upgrading 
system   0,13 million Nm3

For the fl are bleeder 0,67 million Nm3

Sludge
Dewatered sludge  4 718 tonnes DS
Dried sludge   443 tonnes DS
Agriculture  2 061 tonnes DS dewatered sludge 
Agriculture  258 dried DS sludge
Forestry   185 tonnes DS dried sludge
Topsoile production 807 tonnes DS dewatered sludge
Landfi ll restoration 1 725 tonnes DS dewatered sludge
R & D   10 tonnes DS dewatered sludge
Store   115 tonnes DS dewatered sludge

Connected municipalitiesConnected municipalities
278 000 persons and 50 000 personal equivalents from the industry.278 000 persons and 50 000 personal equivalents from the industry.

The Himmerfjärden plantThe Himmerfjärden plant

Energy consumptionEnergy consumption
 Electricity 22 800 MWh Electricity 22 800 MWh
 Oil 0 MWh
 Digester gas 19 300 MWh 
 Total 42 100 MWh

Consumption of chemicals
 Ferrous sulphate 1 970 tonnes
 Polyaluminium chloride 314 tonnes
 Polymer 48 tonnes
 Methanol 1 660 tonnes

Infl uent
37,5 million m3

6 780 tonnes of BOD7
196 tonnes of phosphorus
1 340 tonnes of nitrogen

Syvab 
himmerfjärdsverket  
se-147 92 grödinge, sweden

Phone +46 8-410 776 00  
Fax +46 8-530 270 08  
E-mail info@syvab.se

www.syvab.se
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