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INTRODUCTION

A Increasing water demand around the world

I Consumershabits: meat consumption, building
large homes, energgonsuming devices

I Increases in population (9,1 billion, 2050)

Alncreasing energy production
A Agriculture needs: food production

Global water demamnd in 2000 and 2050
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INTRODUCTION

A Agriculture account for more than 70% of
water use

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

‘ There Is a need to change agriculture ha
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OBJECTIVE

“ Technologies

Use of reclaimed
water in livestock
farming activities

Improve the efficiency of water use:
A environment

A public and animal health

A food safety
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ACTIVITIES

A To determine water cycles in farms

A To evaluate possibilities of using reclaimed
water in livestockfarmingactivities
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MATERIALS and METHODS

A One dairy cow farmSantEstevede Guialbes
Girong Spain)

A One pig fattening unit4lfés Lleida Spain)
A One broiler unit EmpuriabravaGirong Spain)
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MATERIALS and METHODS

A Measurements and sampling during visits:
I Monthly water consumption

|
I Identify water entrance points

I Identify water consuming activities
|

I Quantifywater consumptionfor eachactivity.
A directlywith water meters

A estimatingthe time of cleaningandthe hoseflow for
cleaningactivities

A estimatinganimalswater intake accordingo their
physiologiacharacteristidollowing requirementsmadeby
NRC
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MATERIALS and METHODS

A Measurements and sampling during visits:

I ldentify water outputs

I Evaluate the quality (conductivity, pH, suspended
solids, turbidity, N content, bacterial counts, COD

and BOD) of the outgoing water

A Evaluate the farm water cycles, and the
potential usagef reclaimedwater
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RESULTS: dairy farm

@
Source: Groundwater
Total water consumed: 86 ¥
l / Chlorination D\A

Drinking _C!eanlng Cooll_ng COws Cleanl_ng milking Oth_er Yard

(70%) milking parlor (sprinklers) equipment services flushin
° (17.6%) (4.2%) (1.1%) (7.1%) g
0.9 n¥/d 6.1m?/d 0

15.1 p¥/d 3.6 md
18.2|n¥/d
>

| L

Anaerobic
digestor

>
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RESULTS: dairy farm
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RESULTS and DISCUSSION: dairy farm

/700 dairy cows

=j= mm) 672,000 kg milk/montt

2.580 n¥ water/month

Lwater/kg milk

—

Hospidoet al., 2003 2.7
Drastiget al., 2010 3.58
Capper etl., 2009 3.78

_7; 3.84 L water/kg milk - DEMO
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RESULTS: dairy farm

Parameter Trough After cleaning After cleaning Yard
milking machine mllklng parlor flushing

ConductivitymScm 17.1
pH 7.9 - 6.9 7.5
Suspended solids, mg; <10 - 7,300 30,400
Turbidity, NTU 1.6 - - -
Coliforms,cfu/200mL 1.1-10 - 4.6-1G 4.4-10
E.colj cfu/200mL 1.3:1G - 2.0-16 8.0-1¢
N Kjeldha] mg N/L 3 - 761 3,219
COD, m@,/L - 95 - 39,724
BOD, mg GL - 68 - 6,525
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RESULTS: pig fattening unit

Source: Public net
Total water consumed: 7 ¥

Chlorination
not always

Unit cleaning Drinking water
(3.8%) (96.2%)
0.27n¥/d 6.1 né/d

Manure heap and field
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RESULTS: broiler unit

Source: Groundwater
Total consumption: 3.5 #fd

Purification
membranes
Chlorination

/ not always

Unit cleaning Drinking water
(18.5%) (81.5%)
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RESULTS: pig and broliler unit

Parameter Pig trough| After cleaning Broiler After cleaning
the facility (pig)| trough the facility
(broiler)
ConductivitymScm 0.7 1.4 0.6 2.0
pH 7.1 6.6 7.7 6.5
Suspended solids, mg - 320 - 6,320
Turbidity, NTU 29.8 - 2.7 > 800
Coliformscfu/100mL 3.8-10 1.4-10 4.3-10 2.2-10
E.colj cfu/200mL 2.0-10 9.3-10 7 2.8-10
N Kjeldha) mg N/L 4 56 1 341
COD, m@,/L . 18,538 - -
BOD, mg @L - 17,100 - -
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DISCUSSION

Cleanin PIGS Milk- cows
30 processin

1%

Cleanin
7%
~ POULTRY
Cleaning
19%
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DISCUSSION

A Legislation requires drinking water for
livestockanimalsto be W ¥ N&e&arkaid non-

health NJA dUt QbX specificallyfor a potable
source

A Legislation requires water for cleaning the
milkingmachine,udder and cow teats come
from a potablesource
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DISCUSSION

Cowtrough | Pig trough Potable water
Uough

ConductivitymScm

pH 7.9 7.1 7.7 6.5>pH>9.t
Suspended solids, mg/L <10 - - --
Turbidity, NTU 1.6 29.8 2.7 1
Coliformscfu/200mL 1.1-1G 3.8-10 4.3-10 0

E.colj cfu/200mL 1.3-1G 2.0-10 7 0

N Kjeldha] mg N/L 3 4 1 --
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DISCUSSION

Pathogen /Chemical agent: Associated disease:

Pathogens parasites Gastroenteritis, Respiratory

viruses, bacteria, algae —» dIS€ase, Typhoid fever,

toXiNs Dysentery, Cholera, Meningitis
Hepatitis,AmebiasisTaeniasis
Trichuriasis

Accumulation metals and
. Adverse effects:
organic compounds \

Toxic effect, carcinogenic,

Other pollutants: teratogenic and/or mutagenic
hormones, antibiotics, STFFSOux o0AZ2l OC
pesticides
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DISCUSSION

EXAMPLE: Use of reclaimed water in Victoria

A Primarytreatment not consideredts use

A Secondary treatment minimum for most
agricultural and municipal reclaimed water
uses

A Tertiary treatment to reduce pathogens to
verylow levels
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DISCUSSION

EXAMPLE: Use of reclaimed water in Victoria

RISKS Key parameters USES

EQoli Urban
Turbidity Agricultural
Suspended solids Industrial
BOD
pH
Ch
7 N, P DEMO
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DISCUSSION

.
©
Minimum Reclaimed WATER CLASS for Dairy cattle grazing & livestock drinking in
Australia:
Class Treatment processes Water quality objectives Reclaimed water
quality monitoring
Secondary treatment Bacteriological criteria: - pH, BOD, SS weekl
i - <100 E.coli org/10a - E.coli weekly
Pathogen disinfection Helminth and other pathogens: - Disinfection system:s
Helminthreduction for cattle grazing daily
Suggested best practice: with pondageor disinfectionsystem. - Nitrogen,
UV, chlorination obzonation(and helminth Others: phosphorous
reduction) -pH 6¢ 9
- <20 mg/L BOD
- < 30 mg/L SS
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DISCUSSION

Treated Wastewater Reuse Regulations
A EULEVEL

i It is not a Directive Guidelinesd 2 | (RBUNSin Europe
Relevantguidelines,needsfor and barriersto A y'y 2 @1
(2014

I An EUregulatoryinstrumentfor water reuseis plannedto
be developedby 2015

A At national Level

i RoyalDecreel620 2007 of December7th, whichlaysdown
the legal regime for the reuse of treated wastewater,
establishedooth the basicrequisitesfor water reuse,and
the necessaryproceduresto obtain the concessionsand

7 authorizations
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DISCUSSION

Treated Wastewater Reuse Regulations

The most

restrictive
L
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