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A new structure for the FDM-BREF 
A draft by UBA1 

The following draft of a structure for the revised FDM-BREF is strongly sector oriented. This 

is in our view helpful for the users (permitting authorities and operators) of the document to 

find the relevant information. This is a flaw of the existing document, where the information 

for one sector is widely spread over a number of chapters. 

Also included is a suggestion on how to handle general BAT conclusions in combination with 

sector specific conclusions (see comments in section 17). The same approach is used in the 

German TA Luft for several years and has proven as a reliable concept. 

Executive Summary 

Preface 

Scope 

1 General Information 

1.1 Description, turnover, growth, employment 

1.2 Sector structure 

1.3 Trade 

1.4 Market forces: demand, distribution and competition 

1.4.1 Demand 

1.4.2 Distribution 

1.4.3 Competition 

1.5 The importance of food safety in FDM processing 

1.6 Overview legislative framework for food, drink and milk products 

1.7 The FDM sector and the environment 

1.7.1 Key environmental issues 

2 General processes and techniques 

2.1 Monitoring 

2.2 Management Systems 

                                                 
1
 Umweltbundesamt, German federal environment agency 

Kommentar [ChP1]: As in the 
existing BREF there should be 
information included regarding the 
influence of food safety on the 
environmental performance (e.g. water 
consumption, cleaning chemicals, heat 
for pasteurization). 
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2.2.1 Environmental management 

2.2.2 Energy management 

2.2.3 Water and wastewater management 

3 The diary sector 

3.1 Additional general information (optional) 

3.2 Applied processes and techniques 

3.2.1 Milk and cream 

Raw chilled milk is received at the dairy and transferred to bulk storage. The milk may be 

centrifugally separated to produce skimmed or semi-skimmed milk and a cream stream. The 

milk is then heat treated by a variety of methods such as pasteurisation or sterilisation, also 

known as UHT. Heat processing may be a batch or continuous operation depending upon 

the quantity of the milk to be processed and the method employed. 

The milk is first homogenised. Homogenisation disperses fat globules and prevents 

separation of the cream component. To achieve a sufficient creaming stability for pasteurised 

milks with a relatively short shelf-life, reduction of the fat globules size to a mean diameter of 

1 to 2 μ is required, while the long shelf-life UHT milks require a much greater reduction in fat 

globule size, <0.7 μ. 

Another effect of homogenisation is the large increase in exposed fat area, which greatly 

favours the action of lipases. For this reason, it is normal practice to pasteurise the milk to 

inactivate the lipase, immediately after homogenisation. Figure 2.9 shows a flow sheet for a 

short time pasteurised milk process. 

Typical heating parameters for a continuous pasteurisation process are 72 °C for 15 

seconds. This is known as high temperature short time pasteurisation (HTST). Hot milk is 

often used to partially heat incoming cold milk in a heating step known as regeneration. 

Following pasteurisation, the milk is rapidly cooled to <7 °C. Milk which is not in-container 

heat processed, is filled and sealed in containers under clean or aseptic conditions. Incoming 

milk may be homogenised after the regeneration stage, before being pasteurised. 

UHT or sterilisation is used to increase the shelf-life of the product. Continuous UHT at a 

minimum of 135 ºC for one second is carried out. This can be done in two different ways. 

Heating it indirectly, using heat-exchangers with various types of plates and pipes or in two 

stages, i.e. first heating the milk indirectly to approximately 80 ºC and then heating it directly 

by mixing steam and milk. The ratio of the weight of steam and milk used is approximately 

1:10. If direct heating is applied immediately after the heat treatment, the milk is then cooled 

by expanding it under a vacuum to extract the steam mixed with the product in the 

sterilisation phase. This is also called flash cooling. The end temperature of the milk 

immediately returns to its level prior to mixing with the steam. Cooling by indirect exchange 

with a coolant or countercurrently with the incoming product, then follows. Figure 2.10 

summarises the production of UHT milk. 
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The heat treatment for long-life sterilised milk consists of two phases. The first phase is a 

continuous heat treatment or pre-sterilisation, similar to that described for UHT treatment. 

The second phase consists of the final treatment of the closed container after filling and 

sealing the pre-sterilised product. The second heat treatment generally takes place in an 

autoclave in batches or in a continuous retort at approximately 110 to 125 ºC for 20 to 40 

minutes with an end phase of sprinkler cooling. Long-life sterilised milk and other dairy 

products are packaged in closed containers such as plastic or glass bottles. Figure 2.11 

summarises the production of sterilised milk. 

3.2.2 Condensed and powdered milk 

3.2.3 Butter 

3.2.4 Cheese 

3.2.5 Yoghurt 

3.2.6 Ice-Cream 

3.2.7 Whey 

3.3 Current emission and consumption levels 

3.3.1 Water 

3.3.1.1 Water consumption 

Water consumption is mainly associated with cleaning operations. The factors affecting water 

consumption in European dairies are [160, European Dairy Association, 2002]: 

 availability of surface and groundwater for cooling 

 time and amount of water used for rinsing 

 characteristics of CIP programmes 

 maintenance, e.g. reparation of leaks. 

A reasonably efficient consumption of water is reported to be around 1 – 5 l/kg milk [134, 

AWARENET, 2002], however, it is reported that a water consumption of 0.8 – 1.0 l/kg milk 

can be achieved by using advanced equipment and a good operation [74, Greek Ministry for 

the Environment, 2001]. According to a German survey, 132 dairies used, on average in 

1999, 2.06 l/kg of milk [39, Verband der Deutschen Milchwirtschaft (German Dairy 

Association), 2001]. Table 3.49 shows water consumption in European dairies. Table 3.50 

shows water consumption for some Nordic dairies. 

Table 1: Example table for Water consumption in the dairy industry, without cooling water 

Product Water consumption (L/L processed milk) 

min average/median max 

Market milk 0.6  4.1 

Yoghurt    

Cheese and whey 1.0  3.8 

Curd    

Milk powder 0.69  6.3 
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[...]    

3.3.1.2 Waste water 

3.3.2 Air emissions 

3.3.3 Waste and by-products 

3.3.4 Energy 

3.3.5 Consumption of chemicals 

3.3.6 Noise 

3.3.7 Odour 

3.4 Techniques to consider in the determination of BAT for the dairy 

sector 

4 The sugar manufacturing sector 

4.1 Additional general information (optional) 

4.2 Applied processes and techniques 

4.3 Current emission and consumption levels 

4.3.1 Water 

4.3.1.1 Water consumption 

4.3.1.2 Waste water 

4.3.2 Air emissions 

4.3.3 Waste and by-products 

4.3.4 Energy 

4.3.5 Consumption of chemicals 

4.3.6 Noise 

4.3.7 Odour 

4.4 Techniques to consider in the determination of BAT for the sugar 

sector 

5 The fruit and vegetables sector 

5.1 Additional general information (optional) 

Kommentar [ChG2]: Including the 
primary production of fruit juice/purees 
with special attention on production of 
concentrates. 
Juice mixing included in soft drinks 
production. 
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5.2 Applied processes and techniques 

5.3 Current emission and consumption levels 

5.3.1 Water 

5.3.1.1 Water consumption 

5.3.1.2 Waste water 

5.3.2 Air emissions 

5.3.3 Waste and by-products 

5.3.4 Energy 

5.3.5 Consumption of chemicals 

5.3.6 Noise 

5.3.7 Odour 

5.4 Techniques to consider in the determination of BAT for the fruit and 

vegetable sector 

6 The meat processing sector 

6.1 Additional general information (optional) 

6.2 Applied processes and techniques 

6.3 Current emission and consumption levels 

6.3.1 Water 

6.3.1.1 Water consumption 

6.3.1.2 Waste water 

6.3.2 Air emissions 

6.3.3 Waste and by-products 

6.3.4 Energy 

6.3.5 Consumption of chemicals 

6.3.6 Noise 

6.3.7 Odour 

6.4 Techniques to consider in the determination of BAT for the meat 

processing sector 
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7 The animal feed sector 

7.1 Additional general information (optional) 

7.2 Applied processes and techniques 

7.3 Current emission and consumption levels 

7.3.1 Water 

7.3.1.1 Water consumption 

7.3.1.2 Waste water 

7.3.2 Air emissions 

7.3.3 Waste and by-products 

7.3.4 Energy 

7.3.5 Consumption of chemicals 

7.3.6 Noise 

7.3.7 Odour 

7.4 Techniques to consider in the determination of BAT for the animal 

feed sector 

8 The oilseed processing and vegetable oil refining sector 

8.1 Additional general information (optional) 

8.2 Applied processes and techniques 

8.3 Current emission and consumption levels 

8.3.1 Water 

8.3.1.1 Water consumption 

8.3.1.2 Waste water 

8.3.2 Air emissions 

8.3.3 Waste and by-products 

8.3.4 Energy 

8.3.5 Consumption of chemicals 

8.3.6 Noise 

8.3.7 Odour 
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8.4 Techniques to consider in the determination of BAT for the oilseed 

processing and vegetable oil refining 

9 The olive oil processing and refining sector 

9.1 Additional general information (optional) 

9.2 Applied processes and techniques 

9.3 Current emission and consumption levels 

9.3.1 Water 

9.3.1.1 Water consumption 

9.3.1.2 Waste water 

9.3.2 Air emissions 

9.3.3 Waste and by-products 

9.3.4 Energy 

9.3.5 Consumption of chemicals 

9.3.6 Noise 

9.3.7 Odour 

9.4 Techniques to consider in the determination of BAT for the olive oil 

production and refining 

10 The starch processing sector 

10.1 Additional general information (optional) 

10.2 Applied processes and techniques 

10.3 Current emission and consumption levels 

10.3.1 Water 

10.3.1.1 Water consumption 

10.3.1.2 Waste water 

10.3.2 Air emissions 

10.3.3 Waste and by-products 

10.3.4 Energy 

Kommentar [ChG3]: Including 
secondary starch products, e.g. 
hydrolyzed 
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10.3.5 Consumption of chemicals 

10.3.6 Noise 

10.3.7 Odour 

10.4 Techniques to consider in the determination of BAT for the starch 

sector 

11 The brewing sector 

11.1 Additional general information (optional) 

11.2 Applied processes and techniques 

11.3 Current emission and consumption levels 

11.3.1 Water 

11.3.1.1 Water consumption 

11.3.1.2 Waste water 

11.3.2 Air emissions 

11.3.3 Waste and by-products 

11.3.4 Energy 

11.3.5 Consumption of chemicals 

11.3.6 Noise 

11.3.7 Odour 

11.4 Techniques to consider in the determination of BAT for the brewing 

sector 

12 The fish and shellfish sector 

12.1 Additional general information (optional) 

12.2 Applied processes and techniques 

12.3 Current emission and consumption levels 

12.3.1 Water 

12.3.1.1 Water consumption 

12.3.1.2 Waste water 
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12.3.2 Air emissions 

12.3.3 Waste and by-products 

12.3.4 Energy 

12.3.5 Consumption of chemicals 

12.3.6 Noise 

12.3.7 Odour 

12.4 Techniques to consider in the determination of BAT for the fish and 

shellfish sector 

13 The soft drink sector 

13.1 Additional general information (optional) 

13.2 Applied processes and techniques 

13.3 Current emission and consumption levels 

13.3.1 Water 

13.3.1.1 Water consumption 

13.3.1.2 Waste water 

13.3.2 Air emissions 

13.3.3 Waste and by-products 

13.3.4 Energy 

13.3.5 Consumption of chemicals 

13.3.6 Noise 

13.3.7 Odour 

13.4 Techniques to consider in the determination of BAT for the soft 

drink sector 

14 The grain mill sector 

14.1 Additional general information (optional) 

14.2 Applied processes and techniques 

14.3 Current emission and consumption levels 
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14.3.1 Water 

14.3.1.1 Water consumption 

14.3.1.2 Waste water 

14.3.2 Air emissions 

14.3.3 Waste and by-products 

14.3.4 Energy 

14.3.5 Consumption of chemicals 

14.3.6 Noise 

14.3.7 Odour 

14.4 Techniques to consider in the determination of BAT for the grain 

mill sector 

15 The (large volume) ethanol production sector 
Ethanol production, taking place on an FDM installation covered by activity description in 6.4 

(b) ii) of Annex I to the IED or as a directly associated activity. 

15.1 Additional general information (optional) 

15.2 Applied processes and techniques 

15.3 Current emission and consumption levels 

15.3.1 Water 

15.3.1.1 Water consumption 

15.3.1.2 Waste water 

15.3.2 Air emissions 

15.3.3 Waste and by-products 

15.3.4 Energy 

15.3.5 Consumption of chemicals 

15.3.6 Noise 

15.3.7 Odour 

15.4 Techniques to consider in the determination of BAT for large volume 

ethanol production 

16 Sectors with thumbnail descriptions 
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16.1 The pasta (drying) sector 

16.2 The bakery sector 

16.3 The confectionary sector 

16.4 The coffee sector 

16.5 The yeast sector 

16.6 The malting sector 

16.7 The distilling sector 

16.8 The wine sector 

16.9 The citric acid production 

17 BAT Conclusions for the production and processing of Food, 

Drinks and Milk 

17.1 General BAT Conclusions 

17.1.1 Environmental management systems 

17.1.2 Energy management 

17.1.3 Monitoring 

17.1.3.1 Measurement methods 

17.1.3.2 Measurement frequencies 

17.1.3.3 Self-monitoring 

17.1.3.4 External monitoring 

17.1.4 Water and waste water management 

17.1.4.1 Groundwater protection 

17.1.4.2 BAT for indirect discharge of waste water 

17.1.4.3 BAT for direct discharge of waste water 

17.1.5 Waste and by-products 

17.1.6 Noise 

17.1.7 Odour 

17.1.8 Accidental releases 

Kommentar [ChG4]: The general 
BAT Conclusions should contain BAT-
AELs for the key environmental issues 
for all branches. 
They may be overwritten in the branch 
specific sections below but represent a 
general level all branches can reach so 
there would be no need to include BAT-
AEL for every sub branch but only if it 
differs from the general BAT. 
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17.2 [Additional/specific] BAT Conclusions for: The diary sector 

17.3 [Additional/specific] BAT Conclusions for: The sugar manufacturing 

sector 

17.4 [Additional/specific] BAT Conclusions for: The fruit and vegetables 

sector 

17.5 [Additional/specific] BAT Conclusions for: The meat processing 

sector 

17.6 [Additional/specific] BAT Conclusions for: The animal feed sector 

17.7 [Additional/specific] BAT Conclusions for: The oilseed processing 

and vegetable oil refining sector 

17.8 [Additional/specific] BAT Conclusions for: The olive oil processing 

and refining sector 

17.9 [Additional/specific] BAT Conclusions for: The starch processing 

sector 

17.10 [Additional/specific] BAT Conclusions for: The brewing sector 

17.11 [Additional/specific] BAT Conclusions for: The fish and shellfish 

sector 

17.12 [Additional/specific] BAT Conclusions for: The soft drink sector 

17.13 [Additional/specific] BAT Conclusions for: The grain mill sector 

17.14 [Additional/specific] BAT Conclusions for: The (large volume) 

ethanol production sector 

17.15 [Additional/specific] BAT Conclusions for: The pasta (drying) 

sector (optional) 

17.16 [Additional/specific] BAT Conclusions for: The bakery sector 

(optional) 

17.17 [Additional/specific] BAT Conclusions for: The confectionary 

sector (optional) 

17.18 [Additional/specific] BAT Conclusions for: The coffee sector 

(optional) 

17.19 [Additional/specific] BAT Conclusions for: The yeast sector 

(optional) 

Kommentar [ChG5]: In the branch 
specific sections there should be only 
BAT and BAT-AELs that differ from the 
general conclusions including the 
option to overwrite the general BAT-
AEL with stricter or even less strict 
values (e.g. if certain substances leads 
to higher COD values…). 
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17.20 [Additional/specific] BAT Conclusions for: The malting sector 

(optional) 

17.21 [Additional/specific] BAT Conclusions for: The distilling sector 

(optional) 

17.22 [Additional/specific] BAT Conclusions for: The wine sector 

(optional) 

17.23 [Additional/specific] BAT Conclusions for: The citric acid 

production (optional) 

18 Emerging Techniques 

19 Concluding Remarks and Recommendations for future Work 

20 References 

21 Glossary 

22 Annexes 
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