
water in  
the dairy

Water is a precious resource that requires careful 
management – in the future we will be more accountable 
for how we use it. regardless of whether you’re looking 
to improve your current system or building a new dairy, 
keep in mind these water efficiency principles.

n	 Calculate how much water each part of your system 
uses – this will make tracking improvements easier.

n	 Reduce water use at each part of your system 
– small savings mount up. Pumping costs and 
emissions are reduced.

n	 Recycle yard wash water – re-use it as many times 
as you can.

n	 Re-use warm water from the plate cooler and final 
machine rinse – both are opportunities to reduce 
your overall water consumption. 

n	 Capture rain falling on roofs and yards – roof water 
is good quality. rain collected from yards can help 
with washing inside the shed.

n	 Use the best quality water for machine and vat 
cleaning – this can reduce chemical use, corrosion 
and microbial contamination.

Building a new dairy?

this is the opportunity to get a system with lower 
overall water use.

n	 Make sure lanes and yards slope/drain in a similar 
direction.

n	 Smooth internal walls are quicker to clean.
n	 Locate internal walls at least 3 metres away 

from the rotary platform edge to avoid manure 
splashes.

n	 ensure waste water from machines, vats and 
facilities is channelled directly into drains.

Be on the lookout for water saving 
technologies such as cooling towers (p4), 
milk pump controlled solenoid valves on 

plate coolers (p4), chemical re-use systems 
(p7) to incorporate into the design.

improving an existing system?

n	 Check the specs of your equipment to ensure 
you’re not ‘over-doing it’ with water or chemicals.

n	 rethink machine cleaning procedures – a warm 
pre-rinse removes 95% of the milk residues in 
one go.

n	 rethink yard washing practices – consider 
options such as scraping, pre-wetting and/or 
partial washing.

It is worth calculating how much water you 
currently use. Consider if wastage is occurring 
because you are slack with procedures, your 

equipment is a high water user or whether you are 
failing to take advantage of your re-use options.
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water in the dairy

sCenaRio

Frank milks 380 cows in a 30 unit 
dairy. the milking equipment and 
the milk vat each have an automatic 
cleaning system. Milking takes around 
2¼ hrs in the morning (cups on 
to cups off) and about 2 hrs in the 
afternoon. the current water use for 
each part of his system is estimated 
below.

Knowing his current daily water use helps Frank evaluate 
options. Compare the ‘total water use per day’, the ‘% 
new water added each day’ and the ‘% re-used and/or 
recycled’ – they highlight the differences.

Parts of Frank’s 
system

Water 
use per 
milking 

(L)

Water 
use per 

day  
(L)

Plate cooler (am) 27,000 51,000

Plate cooler (pm) 24,000

teat washing 300 600

Cluster and platform washing 1,400 2,800

Milking machine wash 720 1,440

Vat wash 500

Yard wash (hose) 4,500 9,000

total daily use 65,340

New water added each day 56,340

% new water added each day 86%

% re-used and/or recycled 14%

This water is then used to fill the yard wash 
tank and balance goes to the effluent pond.

A hydrant yard wash system 
may be another way to save 

water – and time!

Parts of Frank’s system option 1: install a cooling tower 
and tank to recycle plate cooler 

water

option 2: install a milk pump 
controlled solenoid valve on the 

plate cooler

Water use per 
milking (L)

Water use per 
day (L)

Water use per 
milking (L)

Water use per 
day (L)

Plate cooler (am)

Plate cooler (pm)

27,000

24,000

51,000 18,000

16,000

34,000

teat washing 300 600 300 600

Cluster and platform washing 1,400 2,800 1,400 2,800

Milking machine wash 720 1,440 720 1,440

Vat wash 500 500

Yard wash (hose) 4,500 9,000 4,500 9,000

total daily use 65,340 48,340

New water added each day 5,340 5,340

% new water added each day 8.2% 11%

% re-used and/or recycled 92.8% 90%

Water returned to an 
insulated 45,000 L tank.  

It is also diverted as 
required.

Improves the % of  
 water recycled. This water is then used to fill 

the yard wash tank. Balance 
goes to fill the header tank for 

stock drinking water.

Reduces overall  
water use.
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Yard washing represents a significant 
proportion of your overall daily water use, 
so savings can have a big impact. 

n	 aim to reduce water first and then 
look for ways to recycle it.

n	 Consider using water from the second 
or third effluent pond for washing 
the holding yard – first pond water 
can create unpleasant odours and leave the yard surface 
slippery.

this table shows the amount of water used per day by three 
most common yard wash systems.

Yard wash system Water use per day* (litres)

Hose wash 3,000-12,000

Hydrant wash 2,000-12,000

Flood wash 15,000-20,000
*Adapted from McDonald, S. (2005) Water Use in Dairy  

Sheds, Department of Primary industries, Victoria.

Note the range of water used. Interestingly, the 
survey found that some larger dairies  

(40-unit herringbone/rotary) used less water than 
smaller to medium-sized dairies (20-22 units).  

How much water does your system use?

ReCYCLe 
YaRd 
Wash 
WateR

this farmer is 
renowned for his quiet 
stock. as a result, 
water use is reduced 
– minimal manure in 
the yard means less 
water for cleaning.

By careful attention to 
cleaning procedures 
and placement of 
hydrant outlets, this 
farmer has been able 
to save water and time.

this farmer traps most 
solids here – water 
passes through the 
weeping wall to the 
storage pond for yard 
wash and irrigation.

this farmer re-uses 
water from the second 
pond. Water is pumped 
to this tank overnight 
and then used to wash 
the yard. re-using 
effluent water to 
wash the yard helps 
to reduce the pond 
storage capacity needs.

Final rinse water

re-use final rinse water for the first rinse 
of the wash after the next milking. the 
key to success is keeping it warm: so well 
insulated wash drums – with lids – are 
essential! remember, the advantages of 
a warm (38°C) first rinse are that 95% of 
the milk residues are removed and the 
cleaning surfaces are kept warm – saving 
water and chemicals later on in the 
cleaning process.

this table provides a rough guide to the quantities of water 
needed to wash a milking machine. 

no. 
units

Volume of water per 
wash* (litres)

Potential water 
savings per 

wash+ (litres)

Cold hot total

20 100 380 480 120

24 115 460 575 145

30 150 570 720 180

40 170 670 840 210

50 210 840 1050 265

60 260 1000 1260 315
*Assumes 3 cycles per wash (warm pre-rinse at  
38°C, hot detergent wash, hot water sanitise).

+Assumes that some hot water is required to boost the pre-rinse  
water temperature. If the temperature does not require boosting  

then the savings will be further increased by approximately  
one third. Suitable for situations where the final rinse is hot water only.

Plate cooler water

Water from the plate cooler can be continually re-used, 
providing there is a mechanism to cool the water – such as a 
cooling tower. 

Since the water coming out of the plate cooler is warm some 
of it can be diverted for teat washing and to feed the hot water 
storage system directly.

InfoSheet B4: Cooling Milk provides further information. 

Re-Use 
WaRm 
WateR
WateR
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innovation: plate cooler solenoid

a solenoid is an electrically controlled device. It can be used 
to operate a butterfly valve on the plate cooler’s water supply 
line to turn off water flow when milk is not flowing through the 
plate cooler. this reduces the amount of water required.

to work out the savings, estimate how many minutes the milk 
pump is on standby during milking, then multiply the minutes 
by the water pump’s flow rate (given in litres/minute).

Sometimes the same effect can be achieved by controlling the 
water pump directly. Discuss this option with your electrician. 

water quality

two commonly used indicators of water quality for the dairy are 
hardness content and microbial contamination. Make sure you 
use the best quality water for cleaning the milking machine 
and milk vat. It should be potable water – suitable for human 
consumption.

water hardness

the harder the water is, the more limited it becomes for a 
range of uses. Hard water means:

n	 More chemicals are needed to compensate for reduced 
cleaning action. 

n	 More corrosion of hot water heating elements and other 
milking equipment.

n	 reduced suitability for cleaning plant and equipment.
n	 It is unsuitable for diluting teat disinfectants. 
Hardness is determined by the mineral content present in 
the water. Calcium (Ca) and magnesium (Mg) in the form of 
carbonates are the two most prevalent minerals. Iron (Fe) is 
another mineral that is often found in elevated levels in many 
dairy farm water supplies.

In australia a commonly used measure of water hardness is 
total hardness and is expressed as mg/L or ppm of calcium 
carbonate (CaCO3). an example of different classifications 
of water hardness is given below. the softer the water is the 
better its quality and the greater its range of uses.

Rating/classification CaCo3 (mg/L*)
Soft 0 to 50

Moderately soft 50 to 100

Slightly hard 100 to 150

Moderately hard 150 to 200

Hard 200 to 450

Very hard 450+
Source: AQWEST. http://aqwest.wa.gov.au/about/faq.asp. 

*1 mg/L = 1 ppm CaCO3 

remember, hardness can vary between sources and from the 
same source at different times of the year. If you think this is 
the case on your farm have the water tested. Simple water 
tests can be performed by most milking machine dealerships.

If the water is found to be hard, commercially available 
water softening systems could be a solution. these would be 
suitable for treating the water used for cleaning the milking 
machine and vat. alternatively, the water could be mixed with 
other sources – such as rain water – where the quality is 
known to be better.

regular monitoring of water quality is necessary as a means 
of managing the risk to equipment by corrosion and risk of 
compromised cleaning performance.

Water quality
Good water quality

(rain/town water)

Poor water quality 
effluent water

(from second pond)

Cleaning 
application
Staff facilities 

milking machine 
milking vat

test buckets, etc.

teat washing 
milking pre-

cooling

Shed washing

Yard washing

 AgVet Projects
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 Microbial content

Water, regardless of the (farm) source, will contain micro-
organisms (e.g. bacteria, algae). It may also contain other 
unwanted contaminants such as organic material, suspended 
solids, and chemicals.

remember, the harvesting of milk should be considered as a 
food handling process. It is important to employ procedures 
that minimise the risk of contamination. 

regular cleaning and maintenance of gutters, lids on water 
storage tanks and inline filters can help reduce water 
contamination.

Water obtained from the hot water service is considered low 
(or even free) of micro-organisms. However, the hot water 
service cannot improve other contaminants that compromise 
quality.

Capturing rain
For most farms rain will be the source of the best quality 
water. rain water is good quality and so should be used for 
cleaning milking equipment and staff amenities (.e.g. hand 
washing). 

rainfall patterns may not always satisfy demands so the 
rainwater tank will need supplementing with water of the ‘next 
best’ quality water. 

rain water diverters
rain water can be also collected from the holding yards by 
using rainwater diverters (see Dairy australia’s information on 
rain water diverters). this will require keeping the yard clean to 
ensure water quality is not compromised.

this rain water can supplement the water used for hosing 
inside the shed and cooling milk through the plate cooler.

a simple way to calculate the amount of 
water collected from a roofed area

1. Calculate the area (length x width) of the roof in square 
metres. Don’t worry about the slope (pitch) of the roof.  
e.g. a roof measures 20 m wide by 40 m long.

20 m x 40 m = 800 m2

2. Multiply this by the amount of rainfall mm.  
e.g. the amount of rain collected in the rain gauge is  
15 mm.

800 m2 x 15 mm = 12,000 litres

3. Multiply this figure by 0.8 to take into account the 
losses (e.g. evaporation).  
e.g. 12,000 litres x 0.8 = 9,600 litres collected

Use the same calculation method to work out how much 
water is captured from the yards.

For other shaped yards see http://www.dexcel.co.nz/data/usr/
aCF19aB.pdf 

Milk vat cleaning – how much water?

the volume of water required to wash a milk vat is around 
5% of the vat’s capacity, depending on the level of cleaning 
automation and cleaning program selected. Some vats can 
require as little as 3% of their capacity to complete a wash.

Below is a guide to the amount of water required for different 
vat capacities. talk to your vat supplier to see if you can adjust 
the cleaning program to get the same results with less water.

Good quality water is necessary to avoid blockages to spray 
heads and nozzles.

Vat capacity 
(litres)

Volume of water per  
wash* (litres)

6,000 180-300

10,000 300-500

16,000 480-800

20,000 600-1,000

24,000 720-1,200

30,000 900-1,500
*Guide only. Water use varies according to wash program  

selected, vat design and cleaning system design. 
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Disclaimer: although DairySa has taken all reasonable care in preparing this advice, neither DairySa nor its officers or agents accept any liability resulting from the 
interpretation or use of the information set out in this document.

www.dairyindustrysa.com.au  January 2008

Chemical re-use systems

Keep a look out for systems that re-use the milking machine 
wash water. Most systems are ‘farmer-managed’ and vary in 
terms of level of automation and sophistication. 

anecdotal information suggests that if these systems are well 
managed and maintained, acceptable cleaning performance is 
achieved. Water and chemical use is reduced.

However, it is important to note that detergents designed for 
use in australian dairies have not been registered for  
re-use applications – their suitability for re-use is unclear.

Many of these systems require a heating element to be 
immersed in the alkali wash solution to maintain a specified 
temperature. these elements normally would use power 
throughout the day – including peak tariff times – making them 
large consumers power and costly to operate.

Factors that need consideration with a chemical and water 
re-use system are:

n	 Is your water quality suitable in terms of microbial content, 
suspended solids, mineral content and hardness?

n	 How is cleaning performance monitored?
n	 How will the wash solutions’ cleaning ability be assessed?
n	 Health and safety?
n	 are there risks of residues?
n	 Does the waste require special treating or handling?

Further information
• Saving Water in Dairies: http://www.dairyaustralia.com.au/content/view/428/339/

• PIrSa rural Chemicals: http://www.pir.sa.gov.au/ruralchem

• australian Pesticides and Veterinary Medicines authority: http://www.apvma.gov.au/index.asp

• effluent Management: http://www.dairyindustrysa.com.au/technical_info_for_farmers/effluent_management
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