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Water: An increasingly scarce resource 

 Climate change, population growth, industrialization  great stress on the world’s water 

resources!
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Water: An increasingly scarce resource 

 Also the Netherlands is affected by water scarcity! 
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Water demand and use in Dairy Industry

 Dairy has a large water footprint  > 30% of the water usage in the food industry 
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Incentives for water reuse at FrieslandCampina

 License to operate

 Cost reduction  cost of water ~ 3-4 €/m3

 Reduced ecosystem impact
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Legal boundaries
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• Drinking Water Directive (98/83/EC) and Directive on the hygiene of food (852/2004/EC)

Council Directive 98/83/EC  (98/83/EC, EU drink water legislation) concerns the quality of water that is intended for human 

consumption. This directive applies for:

- water in distribution systems serving more than 50 people

- water from tankers

- water from bottles and containers

- water used in the food industry

Regarding the last application it is also stated that: “’Water for human consumption’ shall mean: all water used in any food-

production undertaking for the manufacture, processing, preservation or marketing of products or substances intended for 

human consumption unless the competent national authorities are satisfied that the quality of the water cannot affect the 

wholesomeness of the foodstuff in its finished form”. – a similar remark is mentioned in council directive 852/2004/EC 

(Regulation No. 852/2004/EC, 2004).  

Council directive 852/2004/EC (852/2004/EC) lays down general rules for food production operators on the hygiene of food. 

In chapter VII of this directive, it is stated that:

“Recycled water used in processing or as an ingredient is not to present a risk of contamination. It is to be of the same standard 

as potable water, unless the competent authority is satisfied that the quality of the water cannot affect the wholesomeness of 

the food in its finished form”



Decision tree

- Water quality meets the drinking water 
directive?

- Perform risk assessment

- Consult local authorities and seek for 
approval
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Minimization of water consumption

Step 1: Develop unit operations that use less water 

Step 2: Assess water flows in and out, and their 

quality per unit operation

Step 3: Optimize the water circuit 

Step 4: Direct reuse 

Step 5: Recycling after reconditioning
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Types of water available for reuse/recycling

 Types of water available for 

reuse/recycling:

o Steam condensate

o Brüden condensate 

o RO-permeate

o Permeate polisher

o Secondary treated effluent 
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Making water fit for use

11

 Mature technology

o Chemical conservation

o Membrane filtration

o UV

o Biofilter

o ….



Making water fit for use

 Shelf life for water storage without any preservation
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Water Source Available 

carbon

(mg/l)

Nitrogen

(mg/l)

Phosphorous

(mg/l)

Trace 

components 

(Potassium)

(mg/l)

Max. advised 

shelf life

Max. advised 

cleaning 

interval

Drinking

water/

Well water

~0,02 <0,5 ~0,05 ~5 1 day 0,5 y

Brüden

condensate

~20 ~1-5 ~0,05 <1 3 h Strongly 

depends on 

quality

RO permeate ~20 ~50 <0,001 <0,001 3 h Strongly 

depends on 

quality

Polished

RO permeate

~10 ~20 <0,001 <0,001 1 day 0,5 w



Water reuse and recycling @ Borculo: Project 
Waterballet
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Water reuse and recycling @ Borculo: Project 
Waterballet
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R&D project 1: Smart Water Re-Use

 Initiator: Flanders Food

 R&D partners: VITO, UGent

 Goal: 

development of software tool (Waterbarometer)  give guidance in water re-use 

opportunities within and beyond production site 

evaluation of (i)   current situation

(ii)  risk analysis of different water sources   

(iii) different scenarios of water re-use

overview of alternative water sources nearby the production site    
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R&D project 2: Water Re-Use from Dairy Industry to Farmers 

 WiCE-project:
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R&D project 2: Water Re-Use from Dairy Industry to Farmers 

 Doel: water afkomstig van zuivelfabrieken beschikbaar maken voor de 

agrarische sector  stap richting kringlooplandbouw!

 Impact:  alle ontbrekende elementen aanleveren om de waterkringloop veilig en

economisch te sluiten, met name:

• kwaliteit van industrieel afvalwater in de zuivel

• benodigde kwaliteit van water in de landbouw

• BBT voor hergebruik van afvalwater in de zuivel

• gevolgen voor het milieu (watersystemen)

• pathogene routes van door water overdraagbare ziekten in                                      
de route koe - zuivel - afvalwater - voedergewassen – koeien

• juridische en verzekeringstechnische risico’s

• kosten-batenanalyse van de voorgestelde oplossing
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R&D project 2: Water Re-Use from Dairy Industry to Farmers 

 Plan van aanpak:
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Conclusions

 Water is an increasingly scarce source

 Dairy sector has a large footprint

 Council Directives 98/83/EC and 852/2004/EC are relevant for water quality in food 

industry and provide the possibility for the reuse of water 

 Minimization of water consumption is based on R3 principle (Reduce – Reuse – Recycle) 

 HACCP plans for water reuse & recycling should be in place and approved by local 

authorities

 Treatment technologies for water recycling are matured 

 Increasingly number of show cases (Borculo, Aalter, Workum, Gerkesklooster, Lutjewinkel)

 R&D initiatives to guide us in reducing our water footprint!   
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Sustainability in our heart and mind!
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Questions?


