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Summary 

Traditional milking systems have included tie-stall and parlour systems, however in recent 

years dairy farmers, where viable, are beginning to adopt Automatic Milking Systems (AMS).  

As of 2016, 567 robotic systems have been installed within Canadian dairy farms.  This 

represents 6.6% of the total number of dairy herds within Canada; within Nova Scotia there 

are currently 25 systems in place with more expected in the coming years.   

While dairy farmers are engaged in water conservation, the small amount of research in to 

water consumption within different milking systems suggests that AMS use more water than 

traditional milking systems which is an area where research should be applied to improving 

water use efficiency, this study looked to evaluate water use in AMS systems in Nova Scotia. 

This study found that total water 

consumption, water usage 

(l/cow/day) was more even, with 

an average water consumption of 

123 litres per cow per day (106 – 

145 l/cow/day).  Water use per 

cow per day for just the AMS 

system demonstrated a range 

between 8 and 24 litres per day per cow.   

The study found that DeLaval AMS utilized more water per cow per day than other systems, 

which is attributed to more wash process per system wash including a higher volume of water 

per floorwash.  This was somewhat balanced out with farmers using the Boumatic and Lely 

systems requiring periodic manual hosing down of the AMS floor pad.  In discussion with farmers, 

while the variability of water use is impacted by the chosen system, the chemicals used for system 

wash will impact the volume of water used and two farmers identified water hardness as a factor.   

Figure 1:  Water use per cow per day (Total and AMS) 
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1. Introduction 

Dairy Farming contributes an estimated $10 

billion to the Canadian economy [1], with 

11,683 dairy farms producing milk across 

Canada and 225 Farms within Nova Scotia 

(with a total of 18,700 Dairy cows) as of 

2015 [2]. Water is a critical resource in the 

dairy industry, from providing clean drinking 

water for dairy cows, washing down the 

milking parlour, cleaning equipment, 

cooling milk via plate coolers, to using in 

slurry flush systems [3].   

The average drinking water consumption of 

a lactating dairy cow ranges from 80 L/day 

to 190L/day and potentially doubles during 

period of heat stress [4] [5] [6].  According 

to the now defunct UK Milk Development 

Council, in British dairy farming the drinking 

water can reach up to 70% of water 

consumption, collection process of yard and 

parlour wash-down can range from 5 to 50L 

of water per cow per day, accounting for 5-

17% of direct water use on farms and plant 

washing can account for 4-10% of water 

usage [3]. In evaluating the whole dairy production system, a recent environmental and 

socioeconomic Life Cycle Assessment study performed by Quantis and Ageco for Dairy 

 

Figure 2: Deaval VMS 

 

Figure 3: DeLaval VMS System in Use 
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Farmers of Canada analyzed over 300 dairy 

farms and their marketing boards across 6 

Canadian provinces.  Their findings 

demonstrated that in producing 1Kg of milk 

(FPCM), water use within dairy farms ranges 

anywhere from 11L to 336L, with a weighted 

average of 20L [7].  The report highlights 

that the majority of dairy farmers use 

20L/Kg FPCM and those on the high end of 

the scale will be found in the West of 

Canada, with the high water use rate being 

attributed to crop irrigation for feedstock, in 

the East of Canada, 20L/Kg FPCM is 

considered average, with only 30% of water 

consumption being linked to direct farm use 

(drinking water and cleaning water), with 

the other portions being used in feed and 

energy production and associated losses 

(e.g. evaporation) [7]1. 

While there is significant water usage on 

dairy farms, within Europe and North 

America, farmers are increasingly being pro-

active as there is a clear understanding that there is a need to reduce water use on farm; with 

farmers, their boards, industry groups and in conjunction with governing bodies working 

together to develop targets and practices for water use reduction on dairy farms.   

                                                        
1 It should be noted that water consumption values in this study relate to the whole life cycle of production, thus are 
not necessarily directly identified on-farm House et al 

 

Figure 4: Boumatic Milking System 

 

Figure 5: Boumatic Milking System in Use 
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The UK produced ‘Dairy Roadmap 2015’ has 

set a 70% uptake target for water use 

efficiency measures adoption on British 

dairy farms, with measures including 

rainwater harvesting (RWH), re-use of plate 

cooler water and diversification of water 

supplies (e.g. on-farm wells).  Several 

Canadian Provinces are or have developed 

documents or protocols, directly or 

indirectly, to encourage water efficiency on 

farms which provide advice on water use 

reduction, new technologies or best 

management practices [8] [9] [10] [11].   

Within Canada, some Dairy Farmers have 

been pro-active in water conservation and 

sustainability policy development, where 

the Dairy Farmers of PEI recently (2015) 

submitted a contribution towards the 

proposed PEI water Act.  This highlighted 

that 67% of PEI dairy producers have an 

Environmental Farm Plan in place which 

includes several water related best 

practices and the need for dairy farmer be 

involved in the legislative process [12].   

Within Nova Scotia, Charles Hill and Son Farm has been held up as an example of a water 

conserving farm, where the owners have made a conscious effort to reduce their 

environmental impact through various measures and practices [13].  Research conducted by 

Robinson et al evaluated the usage and attitudes of water conservation on Ontario Dairy 

 

Figure 6: GEA Monobox Milking System 

 

Figure 7: GEA Monobox Milking System In use 
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Farms found that of those dairy Farmers, 14/17 were engaged in water conservation in some 

capacity.   

In responding to the attitudes survey conducted, Robinson et al found that water use 

strategies were fairly common on dairy farms (46% reported to have strategies in place), due 

to the easy in which strategies can be implemented and found that waste-water reduction 

and cost reduction were the primary reasons for installation.  Farmers further agreed (70%) 

that the Government needed to instigate programs that specifically target on-farm water 

efficiency and 53% are concerned about future water restrictions due to the potential of 

future water scarcity [14].  

Traditional milking systems have included tie-stall and parlour systems, however in recent 

years dairy farmers, where viable, are beginning to adopt Automatic Milking Systems (AMS) 

or Robotic Systems, with over 8,000 dairy farms having adopted robotic milking systems as of 

2009 [15], however these systems have predominantly been found in areas with a high density 

of dairy farms.  The DHI program, which collects data from nearly 75% of all dairy herds in 

Canada reports that as of 2016, 567 robotic systems have been installed within Canadian dairy 

farms.  This represents 6.6% of the total number of dairy herds within Canada and expect, via 

the Canadian Dairy Networks strategic objectives around promoting the adoption of robotic 

milking systems across Canada, that this number will increase over the coming years [16].   

Research conducted by Hansen, found that the main reason for dairy farmers expressing 

interest or adopting robotic systems is to do with the flexibility the system offers especially in 

relation to labour requirements and time requirements.  However, Hansen noted that to make 

it work, farmers must have some degree of interest in technology, a proactive behavior and a 

willingness to always be ‘on-call’ should the system run in to problems and he points out that 

while robotic systems can provide a wealth of information, some farmers have found 

themselves ‘drowning’ in data, [17].   

Research conducted by Butler et al in to the changing role of the stockperson in relation 

changing technology, found similar results to Hansen, with the research seeing an 
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improvement in the working conditions and lifestyle of the dairy farmer, although not 

necessarily a change in farmer workload, as well as economic advantages and an improvement 

in cow health and welfare [18] [19].  

In a study by House et al in to measuring and characterizing on-Farm milking wash-water 

Volumes, states that the majority of wash-water comes as a result of pipeline rinsing, cleaning 

and sanitizing, wash of milking equipment, wash-down and cleaning of the milking parlour and 

washing of the bulk tank.  House et al states that although the milking industry in general 

performs a four stage cleaning cycle in relation to milking equipment, the volumes of water 

used in the process varies due to equipment types and system set-up (e.g. pump sizes or water 

re-use capabilities), management practices and the type of milking system installed [20].  In 

the study House et al evaluated 29 farms in southern Ontario, with farms utilizing, tie-stalls, 

parlour systems and robotic milking systems, the study demonstrated that the robotic systems 

used the most washwater (Min: 20L/Cow, Max: 57L/cow), Parlour systems were ranked 

second (Min: 10L/cow, Max: 36L/cow) followed by tie-stall (Min: 12L/cow, Max: 27 L/cow) 

[20]. 

During a 20 month study of Ontario Dairy farms and, providing similar results to that of House 

et al, Robinson et al found that robotic systems have greater water use than parlour or tie-

stall milking systems, however tie-stall and parlour systems have a greater fluctuation in water 

use in relation to the season [14].  House et al put forward that the higher water use in robotic 

systems can be attributed to the system not being used to full capacity, the initiation of a wash 

cycle when systems are idle (caused via system software programming) and the impact or milk 

redirection if a cow was being medicated [20].   

The adoption of robotic systems is likely to increase dramatically over the coming years as 

farmers realize the benefits both personally, for the farm and for the herd where these 

systems make economic sense.   
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Methodology 

1.1. Farm Selection 

Farm selection was based upon those willing to participate within the study, Nova Scotia has 

approximately 25 AMS systems installed.  Of the 25 farms, 11 farms participated in the study. 

1. A detailed audit of water using equipment in conjunction with the farmer. 

This process involved the identification of all water using items and processes with 

the farmer and an identification of how often each water using items or process 

was operational.  The main areas of water use were identified as: 

 Drinking water:  While drinking water consumption is influenced by a number 

of factors including milk production level, dry matter intake, salt consumption 

and environmental factors, this study has used a benchmark of 3 litres of water 

consumed for every kg of milk produced. 

 Footbaths:  Footbath water consumption is determined through number and 

volume of footbaths and number of footbaths given on a weekly basis. 

 Water from taps:  There are typically a number of different taps and sinks on 

farm found within the milkroom, throughout the barn and often near or next 

to installed AMS.  Each tap/sink was measured for flow rate with the farmer 

estimating how often each tap is used on a daily basis. 

 Milking System:  The milking system comprises of the bulk tank and buffer tank 

wash, (line wash is linked to the AMS), volumes of this were identified through 

discussions with the farmer and through viewing each individual farms CQM 

Record 14b.  All farms evaluated had a bulk tank and buffer tank was (where 

installed) every second day after milk collection. 

 AMS water use:  AMS water consumption was based upon discussions with 

farmers, discussions with the service provider where available and review of 
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system data.  In some instances, where practical, flow rates were measured 

manually for each wash cycle process.   

2. Milking data 

This step involved the analysis of data relating to the number of cows milked, milk 

yields (kg/milk/day) and number of milkings per day.  This data was used in 

conjunction with water audit to determine volume of water consumed per cow, 

per kg of milk produced and per milking. 

2.3. Water Analysis Note 

The results presented from this study are based upon manual measurements, discussions with 

farmer and where possible, discussions with service providers and not through the use of 

water meters covering either the milking barn or individual robots. Every effort has been made 

to ensure accurate values, however without the use of metering equipment there may be 

discrepancies between this study and future studies that employ water meters. 

3. Previous Studies 

Currently there are a very limited number of surrounding water use with farms with AMS 

installed, however one of the most widely cited and distributed studies of water consumption 

in AMS comes from Jensen (2009) [21] via the Danish Agricultural Advisory Service.  The study 

evaluated several installed AMS systems, with water consumption from the systems evaluated 

ranging from 295 litres/day to 965 litres per day. A prior study from the Danish Agricultural 

Advisory service produced by Rasmussen (2002) [22] found a range between 670 litres/day 

and 1000 litres/day (average) per day with DeLaval robots utilizing a higher rate of water 

usages; attributed to floorwash. 

Results from this study have been compared to Jensen (2009) for reference, however it should 

be noted that the Jensen study is from 2009, therefore AMS suppliers have modified and 

updated AMS offered to the dairy industry. 
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4. Results 

Throughout this study, 11 farms, out of an estimated 25 farms, with AMS agreed to participate 

in the study.  In evaluating the AMS results, only 8 of the farms have results presented for AMS 

water consumption.  This is due to being unable to correctly identify AMS water use through 

either the farmer, through measurement or the AMS computer system.  While on 3 farms, 

AMS water use was not calculated, water use was identified and calculated for all other 

aspects of the barn. 

 

Table 1: AMS water use per farm 

It was found that AMS water consumption ranged significantly between farms, with the 

smallest farm with 1 installed system consuming on average 185,640 litres per year of water 

and the largest farm with 4 milking robots consuming 1,543,360 litres per year of water.  Of 

those studied DeLaval systems consumed the most water per year, and Boumatic consuming 

the least.   
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Litres per day per AMS 

This study found a range of water 

consumption between 321 Litres per 

AMS using a GEA system to 1200 litres 

using a DeLaval system.  On average it 

was found that the DeLaval systems 

utilized more water per system per 

day. Comparing this studies results to 

the work conducted by Jensen (2009) 

and Rasmussen (2002), it was found 

that the Delaval systems were 

comparable, however the GEA system 

in this study used significantly less per 

day per AMS.  The significant 

reduction is likely in relation to the 

GEA system in this study being the 

newest model (Monobox) offered by 

GEA with it being notable for reduced 

water requirements.  While the 

DeLaval systems are utilizing the 

highest volumes of water per AMS, 

DeLaval systems typically offer a 

greater number of wash systems and 

processes including a deeper floorwash which contributes towards increased water 

consumption. 

Figure 8:  Litres per day per AMS 



   

11 
 

Litres per Ton of Milk Produced 

This study found a water 

consumption range of between 260 

litres per ton of milk produced and 

765 Litres per ton of milk produced.  

The GEA, Lely and one of the 

Boumatic systems were of a similar 

consumption rate with the Delaval 

systems and one of the Boumatic 

systems consuming a higher volume 

of water per ton of milk.  This 

difference is largely attributed to 

the Boumatic system not operating 

at full capacity, however the farm in 

question was in the proceeding 

months aiming to increase quota 

which would likely result in a 

reduction of water use per ton.  

Similarly with the DeLaval systems, 

where the water consumption is 

higher it is likely due to the robots 

not operating at full capacity.  

However, where one DeLaval 

system is lower in water consumption and closer to the study from Jensen (2009), this could 

be as a result of the systems running near full capacity.   

Figure 9: Litres per Ton of milk produced 
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Litres per Milking  

Analysis of litres per milking show 

a comparable litres per milking 

between the Lely, GEA and one of 

the Boumatic systems all of which 

are comparable to Jensen (2009) 

results for GEA and Astronaut.  The 

higher Boumatic system (5.52 

l/milking) is likely as a result of the 

system being currently 

underutilized.  Three of the 

DeLaval AMS system consumption 

amounts were similar, with the 

fourth (5.48 l/milking) consuming 

less per milking, which may be 

attributed to the AMS system 

being close to capacity.   

 

 

 

 

 

 

 

 

 

 

 

Figure 10:  Litres per milking 
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Total Water Consumption 

 

  Table 2: Total water consumption 

Total Water Consumption across all farms evaluated show a wide variation between farms, with the smallest farm consuming 

1,294,304 litres per year and the largest farm consuming 8,376,534 litres per year.  However breaking the data down to total litres per 

day per cow, demonstrate a similarity in water consumption (106 l/cow/day – 126 l/cow/day) with the exception of Farms 2 and 3.  

Farm 2’s higher water consumption has been accounted to the daily use of a high flow rate hose used for 30 minutes per day that is 
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used to wet feed.  Farm 2 has a high number of footbaths per week, which accounts for 

some of the increased consumption.  The GEA system, is the lowest total consumer of water 

per cow per day, attributed to the newest model of GEA AMS being installed and being 

installed in a new custom designed barn.  

 

Table 3: Litres per cow per day 

Taking into account total water consumption, water usage (l/cow/day) was more even, with 

an average water consumption of 123 litres per cow per day (106 – 145 l/cow/day), with the 

Boumatic and Lely systems requiring more water for floor wash (Farm 8’s lower use of water 

from taps is attributed to the system being under-utilized).  Excluding AMS use, water use for 

11 farms averaged 106.6 litres per cow per day (98.9 – 125.2 l/cow/day). 

Comparing this study against the study conducted by Robinson et al (2014), who evaluated 17 

dairy farms in Eastern Ontario (Tie Stall, Free Stall with Parlour and Free Stall with Robot), all 

farms evaluated consume more water per cow per day compared to tie stall systems and was 

comparable to the Free Stall parlours evaluated.  However, this study found that the robots 

evaluated utilized less water per cow per day, compared to the Robinson et al study which 

consumes 168.8l. 
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Discussion 

Of the systems studied, DeLaval 

systems utilized more water per AMS 

than the other systems evaluated, 

this however can be attributed to the 

DeLaval systems typically having 

more wash processes/cycles per 

system wash.  Where Delaval 

systems were installed, there were 

less instances of their being a need to 

manually wash the floor pad of the 

AMS. 

The variation of the water use per 

AMS system was also found to vary in 

relation to the volume, brand and 

quantity of wash chemicals used.  In 

discussions with farmers, variation in 

volume of water was also being 

attributed to water hardness which 

would impact chemical performance 

(no analysis of water hardness was conducted in this study), with one farmer stating that their 

water use for wash was significantly reduced after adding water softener to their water. 

One farmer (Farm 7) reported that since the installation of the AMS the need for footbaths at 

that particular farm was negligible, however this was also attributed to a change in bedding. 

 

 

 

 

Figure 11: Comparison of Litres per cow per day 
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In discussions with the farmers visited for this study the following was identified: 

 

 Majority of Farmers took more than >6 months to decide whether or not to 

install an AMS and what to decide which system. Farmers visited multiple AMS 

systems and travelled to different provinces in some instances to view AMS 

setups. 

 Availability of system technician or representative played a factor in choice, 

however as did the ease of system fault diagnosis and repairability without the 

need for a technician. 

 The reasons for installing an AMS varied from improving lifestyle, to allowing 

time for other farm tasks, improving milk yields and monitoring of herd health. 

 The installation of AMS did not reduce the time spent with the herd or 

performing farm tasks. 

 The installation of AMS in all cases allowed the farmer to be more flexible with 

their time and in scheduling personal errands. 

 There was a significant learning curve with the installation of the AMS, with it 

taking between 5 – 8 weeks before both farmer and the herd are effectively 

using the system. 

 

This study was able to identify water use in several different AMS systems throughout the 

province, however it is proposed that a long term study is undertaken with water meters 

installed on farm and for various AMS systems.  In addition, this study focused specifically on 

water use within the milking barn and does not account for water use in other areas of the 

farm; an area of study that could be expanded to include a whole life-cycle assessment.
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