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INTRODUCTION 

ÅIncreasing water demand around the world 

ïConsumers habits: meat consumption, building 
large homes, energy-consuming devices 

ïIncreases in population (9,1 billion, 2050) 

ÅIncreasing energy production 

ÅAgriculture needs: food production 



INTRODUCTION 

ÅAgriculture account for more than 70% of 
water use 

ÅWith the increase of food demands, 
agriculture will need to produce 60% more 
food 

There is a need to change agriculture habits  



OBJECTIVE 

Use of reclaimed 
water in livestock 
farming activities 

Technologies  

Improve the efficiency of water use: 

Å environment 

Å public and animal health 

Å food safety 



ACTIVITIES 

ÅTo determine water cycles in farms  

ÅTo evaluate possibilities of using reclaimed 
water in livestock farming activities 



ÅOne dairy cow farm (Sant Esteve de Guialbes, 
Girona, Spain) 

ÅOne pig fattening unit (Alfès, Lleida, Spain) 

ÅOne broiler unit (Empuriabrava, Girona, Spain) 

 

MATERIALS and METHODS 



MATERIALS and METHODS 

ÅMeasurements and sampling during visits: 
ïMonthly water consumption 

ïIdentify water entrance points 

ïIdentify water consuming activities 

ïQuantify water consumption for each activity: 
Ådirectly with water meters  

Åestimating the time of cleaning and the hose flow for 
cleaning activities 

Åestimating animals water intake according to their 
physiologic characteristic following requirements made by 
NRC 

 



MATERIALS and METHODS 

ÅMeasurements and sampling during visits: 

ïIdentify water outputs 

ïEvaluate the quality (conductivity, pH, suspended 
solids, turbidity, N content, bacterial counts, COD 
and BOD) of the outgoing water 

ÅEvaluate the farm water cycles, and the 
potential usages of reclaimed water 



RESULTS: dairy farm 

Source: Groundwater 
Total water consumed: 86 m3/d 
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RESULTS: dairy farm 



RESULTS and DISCUSSION: dairy farm 

700 dairy cows 

672,000 kg milk/month 

2,580 m3 water/month 

Authors L water/kg milk 

Hospido et al., 2003 2.7 

Drastig et al., 2010 3.58 

Capper et al., 2009 3.78 

3.84 L water/kg milk 



RESULTS: dairy farm  

Parameter Trough After cleaning 
milking machine 

After cleaning 
milking parlor 

Yard 
flushing 

Conductivity, mS/cm 0.7 - 2.5 17.1 

pH 7.9 - 6.9 7.5 

Suspended solids, mg/L < 10 - 7,300 30,400 

Turbidity, NTU 1.6 - - - 

Coliforms, cfu/100mL 1.1·105  - 4.6·108  4.4·107  

E.coli, cfu/100mL 1.3·103  - 2.0·108  8.0·104  

N Kjeldhal, mg N/L 3 - 761 3,219 

COD, mg O2/L  - 95 - 39,724 

BOD, mg O2/L  - 68 - 6,525 



RESULTS: pig fattening unit 

Source: Public net 
Total water consumed: 7 m3/d 

Unit cleaning 
(3.8%) 

Drinking water 
(96.2%) 

Manure heap and field 

Chlorination 
not always 

0.27m3/d 6.1 m3/d 



RESULTS: broiler unit 

Source: Groundwater 
Total consumption:  3.5 m3/d   

Purification 
membranes 

Chlorination 
not always 

Unit cleaning 
(18.5%) 

Drinking water 
(81.5%) 

Field 



RESULTS: pig and broiler unit 

Parameter Pig trough After cleaning 
the facility (pig) 

Broiler 
trough 

After cleaning 
the facility 
(broiler) 

Conductivity, mS/cm 0.7 1.4 0.6 2.0 

pH 7.1 6.6 7.7 6.5 

Suspended solids, mg/L - 320 - 6,320 

Turbidity, NTU 29.8 - 2.7 > 800 

Coliforms, cfu/100mL 3.8·104  1.4·109  4.3·103  2.2·108  

E.coli, cfu/100mL 2.0·104  9.3·107  7 2.8·107  

N Kjeldhal, mg N/L 4 56 1 341 

COD, mg O2/L  - 18,538  - - 

BOD, mg O2/L  - 17,100  - - 



DISCUSSION 
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DISCUSSION 

ÅLegislation requires drinking water for 
livestock animals to be ΨŦǊŜǎƘΣ clean and non-
health ǊƛǎƪΩΣ but not specifically for a potable 
source 

ÅLegislation requires water for cleaning the 
milking-machine, udder and cow teats come 
from a potable source 

 



DISCUSSION 

Parameter Cow trough Pig trough Broiler 
trough 

Potable water 

Conductivity, mS/cm 0.7 0.7 0.6 2.5 

pH 7.9 7.1 7.7 6.5 > pH > 9.5 

Suspended solids, mg/L < 10 - - -- 

Turbidity, NTU 1.6 29.8 2.7 1 

Coliforms, cfu/100mL 1.1·105  3.8·104  4.3·103  0 

E.coli, cfu/100mL 1.3·103  2.0·104  7 0 

N Kjeldhal, mg N/L 3 4 1 -- 



DISCUSSION 

ïPathogens: parasites, 
viruses, bacteria, algae 
toxins 

 

ïAccumulation metals and 
organic compounds 

 

ïOther pollutants: 
hormones, antibiotics, 
pesticides 

Associated disease: 

Gastroenteritis, Respiratory 
disease, Typhoid fever, 
Dysentery, Cholera, Meningitis, 
Hepatitis, Amebiasis, Taeniasis, 
Trichuriasis 
 
 
Toxic effect, carcinogenic, 
teratogenic and/or mutagenic 
ŜŦŦŜŎǘΣ ōƛƻŀŎŎǳƳǳƭŀǘƛƻƴΣ Χ 

Pathogen /Chemical agent: 

Adverse effects: 



DISCUSSION 

ÅPrimary treatment not considered its use 

ÅSecondary treatment minimum for most 
agricultural and municipal reclaimed water 
uses 

ÅTertiary treatment to reduce pathogens to 
very low levels 

EXAMPLE: Use of reclaimed water in Victoria 



DISCUSSION 

EXAMPLE: Use of reclaimed water in Victoria 

RISKS Key parameters 

E.Coli 
Turbidity 

Suspended solids 
BOD 
pH 
Cl2 

N, P 

USES 

Urban 
Agricultural 
Industrial 



DISCUSSION 

Minimum Reclaimed WATER CLASS for Dairy cattle grazing & livestock drinking in 
Australia: 

Class Treatment processes Water quality objectives Reclaimed water 
quality monitoring 

B Secondary treatment  
+  

Pathogen disinfection 
 

Suggested best practice:  
UV, chlorination or ozonation (and helminth 

reduction) 
 

Bacteriological criteria: 
· <100 E.coli org/100 ml 
Helminth and other pathogens: 
Helminth reduction for cattle grazing 
with pondage or disinfection system. 
Others: 
· pH 6 ς 9  
· < 20 mg/L BOD  
· <  30 mg/L SS 

· pH, BOD, SS weekly  
· E.coli weekly  

· Disinfection systems 
daily 

· Nitrogen, 
phosphorous  



DISCUSSION 

ÅEU LEVEL 

ïIt is not a Directive. Guidelines: ά²ŀǘŜǊ Reuse in Europe: 
Relevant guidelines, needs for and barriers to ƛƴƴƻǾŀǘƛƻƴέ 
(2014) 

ïAn EU regulatory instrument for water reuse is planned to 
be developed by 2015 

ÅAt national Level: 
ïRoyal Decree 1620/2007 of December 7th, which lays down 

the legal regime for the reuse of treated wastewater, 
establishes both the basic requisites for water reuse, and 
the necessary procedures to obtain the concessions and 
authorizations 

 

Treated Wastewater Reuse Regulations  



DISCUSSION 

Treated Wastewater Reuse Regulations  

The most 
restrictive 


