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ECOPRO Background

51 Norwegian municipalities formed the company Ecopro and decided to build a 
second generation biowaste (co-digestion) plant in Norway.

The project started with a pre-qualification in early 2004 followed by a tendering 
process where the pre-qualified participants where invited to submit an offer. 

After this process Cambi was awarded the contract in Dec. 2004, in a two-stage 
process commencing with a detail engineering phase followed by contract 
award in June 2006. The preparation of the “Environmental Impact Assessment 
Report” also started at the same time. 



RISING VOLUMES OF WASTE

21% growth since 20041.7 mill 
tonnes

Total amount of
biodegradable

0.7 mill tonn was biodegradable3.1 mill 
tonnes

Waste to landfill 

¼ is food waste429 kg Generated per person

6% growth from 2006 (last three
years 17%)

10.7 mill 
tonnes

Total amount of generated 
waste 

Comments2007Waste statistics

Source separation is required in Norway to meet these increased volumes.

The city of Trondheim, Bergen , Oslo and Stavanger is now also looking into AD 
Treatment Systems 



Ecopro, Verdal Norway

Total area 9000 m2

Start up Sludge March 2008, BMW April 2008



ECOPRO DESIGN DATA

Footprint: 
Building 3,300 m2
Total area  9,000 m2

April 2008Start up

Verdal, (NO)Location

5 personsManning

*15,400 t/a13,300 t/aFertilizer after dewatering

*13,8 GWh9,4 GWhElectricity prod.

5,7 GWh5,7 GWh+ Existing landfill gas

*29,6 GWh18,9 GWhBiogas

*50,00030,000 t/aOrganic waste ABP Cat. II & III + 
sludge (50/50)

*Upgraded versionCapacityPlant data Ecopro



PROCESS FLOW ILLUSTRATION



WASTE FEEDSTOCKS

• BMW (source separated household waste
Approx. 15 000 t/a

• Sludge (from waste water treatment plants)
Approx. 15 000 t/a

• ABP (has not started to receive ABP yet)
Approx. 5000 t/a



ODOUR CONTROL

Biological filter containing bark

Hydraulic hatch above reception bunker

Reception hall, always closed gates Closed gates inside the reception hall, in front of
reception bunker

Scrubber to treat odour

Suction points in reception bunker



USES OF ENERGY

Ecopro has combined heat & power system installed.

Data today: (To be improved on full capacity)

13 GWh is produced at the plant (24 GWh on full cap.)

10 GWh is sold to the grid as electricity

~20% of produce electricity is used for internal use

The (hot) cooling water from the engines is used to pre-heat fed water 
to the steam boiler and to heat up buildings. The heat from the 
exhaust is used to produce most of the steam to the thermal 
hydrolysis.         

• Energy conversion efficiencies 
• 79% organic solids (VS)
• 63% VS conversion to biogas
• 8400 hours per year

Jenbacher gas engine 2 x 625 kW
Emissions: NOx <500 mg/Nm3, 5% O2



Norwegian gate fee and income

• BMW 800 NOK/t (~GBP 80/t)

• Sludge 700 NOK/t (~ GBP 70/t)

• ABP material 850-1000 NOK/t (~ GBP 85-100/t)

- Energy for sale (electricity) 0.30-0.50 NOK/kWh (0.029- 0.040 £/kWh)

(No ROC´s or other supporting system is established in Norway for renewable energy)



Production data Ecopro 2008

200 t840 tSludgeReceived

Equiv. to a cap. Of
33 000t/a.

Contract 30 000 tpy

440 t1 600 tBiowasteReceived

CommentsWeek 44OctoberTypeUnit

Updated figures from October and week 44

40 – 46% of the
input

700 t700 tFrom digestersBio-fertiliser

Less than
expected, in 
addition lower CH4 
content

49 600 m347 600 m3From existing
landfill

Landfill gas

103-105 m3 per 
tonne of sorted
waste

170 500 m3141 600 m3From ADBiogas production

12-15% of the
waste is sorted out
as reject

155 t190 tFrom pre-treatmentSorted out reject

464 t620 tSludgeReceived

2 500 t/month acc. 
to contract. All 
received sludge
has been treated

1 2251 060 tBiowasteReceived

CommentsAugustJulyTypeUnit



Typical mass balance

300 kWh on pure biowaste200 kWhkWh Electricity

150 m3 on pure biowaste100 – 115 m3Biogas at 60% CH4

350-450 kgBio-fertilizer

This number can be 
improved with better 
participation

150-200 kgSorting reject+grit

Food waste 70-82%1000 kgBiowaste

CommentsI/OProduct



DIGESTATE – BIO-FERTILIZER

• The produced digestate (approx. 13 300 t/a) 
do not need to go through any maturing process

• At Ecopro they intend to distribute the organic 
bio-fertilizer to the agricultural sector and to 
the private sector. 

� Attractive bio-fertilizer due to:
- 100% pathogen-free & nutritious 
- No odour (smells like soil)
- 30% DS content 
- < 0,5% plastic in weight

Cambi bio-fertilizer as produced

Scotland: Spreading the Cambi bio-fertilizer into
grasslands



WASTE QUALITY & CHALLENGES

Optimal waste quality
(In your dreams!)

Waste quality as received!
(Get used to it!)



Optimisation issues

• Continuing work to sort out sand, grit, gravel, twigs, sprigs, knifes & 
forks. 

Plastics, textiles & paper has not been any major problem at Ecopro 
(Output req.: plastic content max. < 0.5% in weight).

• Re-design of some minor parts (due to low waste quality)
- new strain press 
- re-design of some outlets

• Do not undersize parts/equipment



Policy, planning and other issues

New AD plants should be located near:

• existing infrastructure (e.g. WWTPs, landfill sites, electricity grid)

• good transport links (Ecopro ~24 trucks per week)

• Heat/electrical user (industrial, facility or residential)

• Waste water treatment plants to treat the produced process water

(Nitrogen limits in some parts of Norway 200 kg/24 hours)

• Develop markets for digestate prior to plant being constructed

• Secure outlet possibilities for the produced bio-fertilizer (long term outlets)

Local opinion

• Do not underestimate local opinion “ delays may occur”  (especially odour issues)

• Prepare the environmental impact report properly and at an early stage



Problems - and how we dealt with them

� 70-80% of all mechanical failures and shut downs can be traced directly 
back to the waste quality (improving the waste quality)

� Waste quality (worse then expected)
-Re-design of some minor parts of the process
-Visual inspection when receiving waste (feedback to waste supplier)



FUTURE FOR THE CAMBI TECHNOLOGY

� The trend in Europe is increased implementation of source separation

� Anaerobic digestion of biowaste is increasingly popular

� Biogas is a renewable energy with attractive support systems, like ROCs 

in the UK

� More and more focus on stopping human, animal and plant diseases

(ABPR – class II & III).

� Strict odour control is a requirement in all new projects

� Objective - promote a well working commercial references (e.g. Ecopro) 

� Conclusion: Increased amount of inquiries for biowaste related projects



Thank you!

For Additional information, see www.cambi.com

“ The Ecopro Experience”

Wojtech Sargalski
ws@cambi.no


