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SUMMARY: The production of energy from alternative sources is one of the main strategic 
tools for the sustainable development of our society. Anaerobic digestion of waste contributes to 
the production of energy and reduction in the use of fossil fuels. BTA technology is a process for 
the wet pretreatment and anaerobic digestion of waste or waste like materials containing 
biogenic-organic substances. Many years of experiences in industrial plants prove that both 
household waste and organic waste can be processed as well as organic waste from commercial 
sources such as restaurants, slaughterhouses, food markets, food processing industries etc.  
 
BTA technology has been tested for many years in several plants in Europe, North America, 
Asia  and Australia, furthermore Biotec/BTA revamped successfully existing MBT plants which 
experienced serious problems. New plants are now in start-up or in construction in Italy, Spain, 
Portugal and Austria.  
 
Many years of experience have been accumulated so far proving plant performances and 
reliability with different type of wastes and in countries with different geographical situations. In 
this paper we are presenting the results of Dufferin (Toronto, Canada) plant and the current 
situation of Ecoparc 1 (Barcelona, Spain) revamping.  

 



1. INTRODUCTION 

Mechanical Biological Treatments (MBT) have been established as state of the art in the field 
of waste treatment in many European countries. In Germany more than 70 MBT plants treat in 
excess of 7 million Mg (tons) waste per year. The commissioning of many plants with biological 
process steps have been affected by significant technical problems (Kuehle-Weidemeir M., 
Langer U. & al). 

 
Problems in the operation of existing MBT plants with integrated anaerobic digestion of 

residual waste are due mainly to insufficient efficiency of separation of inerts and contaminants. 
These problems are amplified dramatically when the amount of non organic material in the feed 
waste is high and when waste composition fluctuates. Waste composition can’t be controlled and 
therefore plant operators must cope with non-organic material and with waste quality variations. 
It is very important to select technologies which can guarantee high efficiency of separation 
independently of the composition of feed waste and of its fluctuations. 

Lower efficiencies of separation cause higher amounts of contaminants in the organic 
suspension which has to be digested and higher amounts of organic materials in the separated 
rejects. The consequence is reduction of the availability of the digesters and of the plant overall 
due to: 
�  increased wear and tear (on pumps and process lines),  
�  presence of settling and floating layers in tanks, with periodical need to empty the digesters to 

clean them out, 
�  lower production of biogas due to the lower recovery of organic matter and to the difficulty to 

mix adequately digesters fed with organic suspension containing inorganic materials and 
coarser particles and  not homogeneous (varying according to the fluctuations of the feed 
waste), 

�  higher costs for the disposal of the rejects (containing unprocessed organics), 
�  in most cases significantly reduced throughput rate of the applied technology and thus, in the 

end, of the whole plant, to reduce the above mentioned problems.  
 
The BTA process is designed in such a way that contaminants and impurities are separated 

very efficiently and are removed from the waste before digestion. The efficiency of separation 
and the recovery of organic material are not affected by the amount of contaminants and by the 
fluctuations of waste characteristics. The cleaned waste suspension that subsequently gets into 
the biological treatment is therefore characterized by a high percentage of digestable organic 
substance, it is smaller than 10 mm (it is screened in the BTA Waste Pulper in a screen with 
10 mm holes) and has very consistant composition. The concept of the patented wet-mechanical 
processing is exceptionally well suited for the utilization of wastes with a high proportion of 
contaminants, as is clearly the case for residual waste. When treating wastes with higher content 
of organic waste, such as biowaste, source separated organic waste (SSO), expired food, 
packaged foods etc this technology ensures a high recovery of organic degradable material and 
the production of a homogeneous suspension with a high grade of organic matter and with 
constant characteristics independently of the variations of the input. The input changes 
continuously as:  
�  SSO: collection trucks deliver waste from industrial area or  residential areas with 

houses or apartments etc,  
�  expired food: various packaging, different total solid, consistency  and quality of the organic 

material 
  

Experiences from the plants realized by Biotec/BTA and their partners and from existing 



Table 1:  Dufferin plant – Input waste composition 

plants revamped by Biotec have shown that satisfactory results are typically achieved. 
This technology has been tested for many years in several plants in Europe (Germany, 

Belgium, Italy, Spain, Poland etc), North America (Canada), Asia (Japan and South Korea) and 
Australia. New plants are now in start-up or in construction in Italy, Spain, Portugal and Austria. 
Biotec has realized or has been involved in the construction of most of these plants worldwide. 

 
Biotec has also achieved positive experiences with modification and optimisation of existing 

MBT plants in Italy and Spain which incurred serious problems due to insufficient removal of 
non-biodegradable contaminants from the organic suspension and high content of organic matter 
in the rejects material.  

 
Many years of experience have been accumulated so far proving the performances and 

reliability with different types of wastes and in countries with different geographical situations.  
 
In the paper are described: 

�  the results obtained in the BTA plant of Dufferin – Toronto, CANADA 
�  the current situation of revamping of the plant of Ecoparc 1 – Barcelona, SPAIN  

2. DUFFERIN – TORONTO - CANADA  

2.1 Plant characteristics and feed waste composition 

In September 2002, Toronto’s "Green bin" program (source separated collection of organic 
waste) was officially started. Reason was the start up of the Dufferin plant in September 2002 
and the closing of the City-owned Keele Valley landfill site in December 2002. The plant, 
realized in accordance to the BTA process, was designed to treat 25.000 t/y (2.088 t/month) SSO 
and commercial organic waste operating 250 days per year and 16 hours per day. A picture of 
the plant is presented in Figure 1. 

The facility receives Source Separated Organics from Toronto residents and businesses. The 
average composition of the input waste is reported in Table 1,  

The plant start up took place between September 2002 and April 2003, the plant has been 
commissioned and tested during one year of operation from May 2003 to April 2004. In May 
2004 the Company CCI-TBN Toronto Inc. started the commercial operation of the facility.  

 

 
w/w %

Material on plant feed t/y

Sum of digestible components:

Digestible organic 69,30% 19.058 digestible organics, diapers 80,17%

Diapers 10,87% 2.989 Sum of contaminants:

Non-digestible organic 1,19% 327 all non digestible components 19,83%

Plastic film 11,72% 3.223

Other plastics 1,22% 336

Styrofoam 0,40% 110

Ferrous 0,47% 129

Aluminum 0,44% 121

Glass 0,65% 179

Other non digestibles 3,74% 1.029

Total 100,0% 27.500  



Table 2:  Dufferin plant – Monthly processed tonnes from January 2003 to July 2008 

 

2.2  SSO processed from plant start-up 

The tonnes processed from the first month of production (September 2002) to the last 
available (July 2008) are reported in Table 2. In the graph are reported the monthly nominal 
capacity (red line), the tons treated in the plant every month (blue line) and the tendency monthly 
capacity (green line). A brief summary and analysis of the amount of waste processed so far, 
without analysing each rise and fall, which has of course explanations, gives the following 
results: 
·  During the digester ramp-up phase in the first eight months of operation (September 2002 – 

April 2003), the plant treated in average 1.075 t/y equivalent to 52% of nominal capacity. 
·  In the first year of operation (May 2003 – April 2004), during the phase of commissioning 

and testing, the facility processed 21.443 t/y (in average 1.877 t/month) at 86% of nominal 
capacity. Monthly capacity ranged from 1.408 t to 2.208 t. (67,4% - 105,7%). 

·  From May 2004, start of commercial operation, to April 2005 the plant treated  23.986 t/y (in 
average 1.999 t/month) at 96% of nominal capacity. Monthly capacity ranged from 1.090 t to 
2.376 t. (52,2% - 113,8%). 

·  From May 2005 to April 2006 the plant treated  28.776 t/y (in average 2.398 t/month) at 
115% of nominal capacity. Monthly capacity ranged from 2.011 t to 2.820 t. (96,3% - 
135,1%). 

·  From May 2006 to April 2007 the facility processed  29.633 t/y (in average 2.469 t/month) at 
118,6% of nominal capacity. Monthly capacity ranged from 1.651 t to 3.426 t. (79,1% - 
164,1%). 

·  From May 2007 to April 2008 the plant treated  35.794 t/y (in average 2.982 t/month) at 
143,2% of nominal capacity. Monthly capacity ranged from 2.318 t to 3.386 t. (111,0% - 
162,2%). 

·  From May 2008 to July 2008, the last complete month available, the plant treated  11.427 t/y 
(in average 3.809 t/month) at 182,4% of nominal capacity.  

 
It shall be noted that the plant was authorized to treat 25.000 t/y maximum; in September 

2006 the city of Toronto cut back on what the plant was allowed to process until the end of the 
year (4 months) since the permit allowed only 25.000 t (the plant still ended the year 2006 at 
over 27.000 tonnes). The city got approval from the Ministry of Environment in late January 
2007, under emergency provisions, to allow the Dufferin plant to process as much as possible (a 
very high limit). The plant still operates under this provision, but the city is now asking for a 
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Figure 3:  Dufferin plant – Block diagram with 2006 mass balance 

permanent change which would allow the plant to process up to 175 tons per day or 
43.750 t/y. 
The 'emergency provision' was due to lack of overall processing capacity in the province.  The 
city still ships much of it's SSO to Quebec, several hours outside Toronto. For this reason the 
plant management is still pushing the plant to new records, during the last month (July 2007) 
they processed roughly 200% of the design capacity, almost 4.200 tons. 

2.3  Mass & energy balances of year 2006 

The plant block diagram with the yearly mass balance for 2006 is reported in Figure 3, Table 
3 reports the mass and energy balances for year 2006.  

Figure 4, 5, 6 and 7 show respectively the SSO, the light fraction, the heavy fraction and the 
Grit/Sand which are the non organic materials separated from the SSO in the BTA wet pre-
treatment, these materials are disposed in a landfill. 

The suspension produced in the BTA waste pre-treatment section has typically  8,5% T.S. and 
75% V.S; the digester digestate has 4-6% T.S. and 50-55% V.S; the operating parameters and 
the characteristics of the suspension produced in the BTA wet pre-treatment section are 
monitored to guarantee the quality of the feed to the digester. 

The specific biogas production for year 2008 is reported in Figure 8; reduced gas production 
results from lower hydraulic retention time in the digester or, in February, due to operation in 
bypass digester mode. The typical content of methane in the biogas is around 62%, specific 
biogas production ranges between 100-130 Nm3 biogas per ton of SSO. Specific biogas 
production at plant nominal capacity is around 120-130 Nm3/t. 

Excess water  has a BOD between 1.500-1.900 mg/l and TSS 1.500-2.000 mg/l. 
Dewatered digestate is cured in a third party aerobic composting facility. 
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Table 3:  Dufferin plant – 2006 Mass & Energy Balance 

Figure 6:  Heavy fraction                                            Figure 7:  Grit 
 

Figure 4:  SSO                                                 Figure 5:  Light fraction 
 

PLANT INPUT

Feed material t/y T.S.

SSO & Commercial 27.500 33,5%

Flocculants 18 50,0%

Water 11.200 0,0%

Total in t/y  T.S. 38.718

Total in t/y  T.S. 9.222

PLANT OUTPUT

T.S. Bulk density Daily production

t/y T.S. t/y kg/l t/d m3/day wet basis dry basis
Light fraction 4.335 38,0% 1.647 0,5 - 0,6 14,5 28,9 15,76% 5,99%
Heavy faction 1.551 79,0% 1.225 1,2 - 1,4 5,2 4,3 5,64% 4,46%
Grit 477 81,0% 386 1,6 - 1,8 1,6 1,0 1,73% 1,40%
Excess water 20.658 0,8% 163 1 68,9 68,9 75,12% 0,59%
Dewatered digestate 8.144 29,3% 2.389 0,5 - 0,6 27,1 45,2 29,61% 8,69%
Biogas 3.553 96,0% 3.411 1,142 2.986.385 341 12,92% 12,40%
Total 38.718 9.222 kg/m3 Nm3/a Nm3/h 140,79% 33,53%

BIOGAS COMPOSITION
Methane content 62,0%
Specific production 108,60 Nm3/t input BTA Waste Pulper
Calorific value 6,178 kWh/Nm3

ENERGY BALANCE

POTENTIAL PRODUCTION OF ENERGY

Energy available in biogas 18.448.724 kWh/y

Energy available for cogeneration 100% 18.448.724 kWh/y

CHP motors efficiencies 39% Electric efficiency Electric energy production 7.195.002 kWh/y

40% Thermal efficiency Thrmal energy production 7.379.490 kWh/y

ENERGY BALANCE SPECIFIC PRODUCTION OF ENERGY

Production Consumption Excess Consumption/ Gross Net

kWh/y kWh/y kWh/y production kWh/t kWh/t

Electric energy 7.195.002 1.668.579 5.526.423 23,19% Electric en. 262 201

Thermal energy 7.379.490 3.180.000 4.199.490 43,09% Thermal en. 268 153

% on Plant input

 
 
 
    

 
 



Figure 8:  Dufferin plant – 2008 Monthly specific gas production 

Table 4:  Dufferin plant – Personnel 

Table 5:  Dufferin plant – Availability 2005 & 2006 
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2.4  Personnel and plant availability 

The personnel operating the plant is reported Table 4. Eleven people are needed to operate the 
plant, including plant management, administration and accounting. 

Plant availability, maintenance and downtime is reported in Table 5; during 2005 and 2006 
the plants was stopped respectively for one day due to a failure on the variable frequency drive 
of the BTA waste Pulper and for 2 days for a failure of the biofilter fan. 

Total hours tracked by minute of mechanical failure time (total delay time) has been reduced 
from 245 h in 2005 to 142 h in 2006; percent of time down for mechanical failure has been 
reduced from 6,1% in 2005 down to 3,6% in 2006. Plant availability is getting better and better 
from year to year thanks to the increased knowledge of the facility from plant operators and 
fitters. 

The facility has never encountered any major problem since plant start-up, the digester has 
never been emptied in more than 6 years of operation. 

 
Function Shifts Per shift Total
Plant manager 1 1 1
Plant administration 1 1 1
Accounting 1 1 1
Procee supervisor 2 1 2
Process control operator 2 1 2
Loader operators 2 1 2
General labour and laboratory 2 1 2

Total 11  
 
 
Maintenance Downtime / Failures 2005 2006
Full working days where the plant could not operate due to failures: 1 Full day 2 Full days
Total hours tracked of mechanical failure time (total delay time): 245 h/y 142 h/y
Percent of time down for mechanical failure (time available 250 days X 16 h/day) 6,1% 3,6%  

 

2.5 Results 

The Dufferin plant is now in operation since six years. Plant processing capacity, availability 
and performances overall have got better and better during the period of operation of the facility. 
CCI-TBN Toronto and the city of Toronto are very satisfied of the plant.   



Figure 9:  Ecoparc 1 – Plant 

3. REVAMPING OF ECOPARC 1 BARCELONA - SPAIN 

3.1 Original plant design and problems 

The plant of Ecoparc 1, one of the currently 17 digestion plants in Spain with domestic waste 
fractions input (Steiner M,), has been designed to process 300.000 t per year: 250.000 t of 
residual waste and 50.000 t of organic waste, of the city of Barcelona. 

Linde KCA was awarded the contract to construct the plant. Start-up took place in 2001; 
during six years operation the facility did not achieve the design performances: low yearly 
capacity (average 170.000 t/y),  very low amount of recovered materials, very high percentage of 
reject materials (average 64,4%), high content of (more than 15%) easily degradadable organic 
matter in the rejects (Sabater J.).  

Basically the inefficient separation of contaminants compromised the recovery of recyclable 
materials (biogas, compost), increased heavily the amount of reject material and caused frequent 
problems in the plant lines as well as scum layers and massive sediments in the bioreactors with 
consequent need to empty frequently the digesters.  

3.2 Plant revamping 

Biotec was commissioned by UTE Ecoparc to revamp the wet mechanical processing 
according to the BTA process in December 2006 after a long and deep evaluation of the 
proposed technology and of similar BTA reference plants (various visits, plant managers 
interviews, data collection, sample collection and analysis), with special reference to the 
revamping made by Biotec in the wet-pretreatment of the Cà del Bue plant, Verona Italy. The 
consultants of the Municipality of Barcellona, who are controlling and evaluating since years the 
operating results of the three waste anaerobic digestion plants (Valorga, Linde, Ros Rocas) of the 
city, supported the choice of the BTA process. The revamping included the delivery of:  

�  the whole wet-mechanical processing, consisting of N°3 32 m3 BTA Waste Pulpers, N°4 
BTA Grit Removal Systems as well as thickeners, pumps, process water circuit, 
accessories and automation 

�  the revamping of one of the four 6.000 m3 digesters in accordance to BTA guidelines. 

3.3 Current situation 

At present the plant is under start-up. First results and performances will be available during 
2009. Pictures of the plant and of the BTA wet pre-treatment are presented in Figure 9 and 10. 

 
 

 



Figure 9:  Ecoparc 1 – BTA Wet Pretreatment 

Figure 10:  Ecoparc 1 – BTA Wet Pretreatment 

5. CONCLUSIONS 

Industrial operation of MBT plants has shown repeatedly that insufficient separation of 
contaminants from the domestic waste fraction with a high proportion of organic substance leads 
to immense problems in the following digestion process. The efficiency of separation of 
contaminants is therefore the crucial criterion for a realiable plant operation and for ensuring the 
achievement of the required qualities and quantities of recyclable materials and rejects. The 
applied processing technology always has to ensure to the greatest extent a selective separation 
of contaminants, also at varying waste composition; this is essential to exploit fully, in the 
following digestion step, the biogas potential of the fermentable organic substance fraction. 
Experience shows that when this approach is properly implemented, it is possible to operate wet 
digestion plants in a safe and stable way. 
Biotec/BTA have gained experience with the processing of organic wastes with different 
contents of contaminants according to the BTA process for more than 20 years in almost 40 
plants worldwide. 

BTA technology represents a reliable solution for the treatment of the organic fraction present 
in household and industrial waste as well as for any waste like material containing biogenic–
organic substances, producing biogas and compost without any environmental interferences. 
Biodegradable matters, which represent the bigger portion of waste, are recycled in valuable 
materials, contributing to the reduction of CO2 emissions and greenhouse effect. 
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