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1.  INTRODUCTION 

 
1.1 My full name is Caleb David Higham. 

 

1.2 I have submitted my thesis for examination for my PhD in Environmental Science. I hold 

a Master of Science degree with first class honours (Materials and Process Engineering) 

and a Bachelor of Science (Chemistry and Biology) degree from the University of 

Waikato.  

 

1.3 I have worked at DairyNZ for 5 years, as a PhD student researching water use on dairy 

farms. As part of this I have published two research papers on water use on pasture 

based dairy farms in the Journal of Dairy Science (Higham et al. 2017a, Higham et al. 

2017b). 

 

1.4 I am knowledgeable of dairy farming, farm systems, and the water used on dairy farms.  

 

1.5 I have had direct involvement in this plan change process, when I attended a pre-

hearing meeting arranged by the regional council on 26 October 2017, with DairyNZ 

colleagues and staff from Fonterra and Federated Farmers. 

 

1.6 I have been asked by DairyNZ to provide evidence in the area of on farm water use. 

 

Code of Conduct 

 

1.7  I have read the Environment Court’s Code of Conduct for Expert Witnesses contained 

in the Environment Court’s Practice Note 2014, and I agree to comply with it. In that 

regard, I confirm that this evidence is within my area of expertise except where I state 

that I am relying on the evidence of another person. I have not omitted to consider 

material facts known to me that might alter or detract from the opinions expressed in 

this evidence.  

 

2.  SCOPE AND SUMMARY OF EVIDENCE  
 

2.1 My evidence addresses the following matters: 

 

(a) The history of on farm water use. 

 

(b) My PhD research and other work at DairyNZ. 

 

(c) Dairy shed water use. 
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(d) Stock drinking water use. 

 

(e) Leakage from stock drinking water. 

 

(f) Conclusions. 

 

 

2.2 I have researched water use for dairy shed and stock drinking water and have published 

detailed water use data for two years in the Waikato region in an international peer 

reviewed journal. In these papers I reported that dairy shed and stock drinking water 

use were highly variable throughout the year.  

 

2.3 At peak use dairy shed water was 82 L/cow per day. Over the main milking period dairy 

shed water use was 63 L/cow per day. 

 

2.4 I believe the limit of 65 L/cow per day over the milking season as defined in Schedule 7 –

18 (d) is reasonable based on the research I have carried out. I think that average dairy 

shed water use should be within this volume throughout the milking season.  

 

2.5 I think a maximum weekly volume of 490 L/cow per week (70 L/day) Schedule 7 –18 (e) 

is manageable. While I found that average water use does go above this, in my research 

it was not consistently over this and on average should be able to meet this.  

 

2.6 At peak use stock drinking water was 105 L/cow per day. Over the main milking period 

stock drinking water use was 70 L/cow per day. Stock drinking water use averaged over 

a year used on average 60 L/cow per day. 

 

 

3. History of water use 

 

3.1 In New Zealand a figure of 70 L/cow per day has been the generally accepted as the 

volume of water required for dairy shed milk cooling and washdown, and a separate 70 

L/cow per day dairy cow drinking. 

 

3.2 I found the 70L figures to have been poorly defined as to whether they are average or 

peak volumes, therefore some confusion as to their use has occurred. 

 

3.3 The 70 L/cow per day figures are based on old data that was first presented by 

Tauranga County Council in 1964 in a report on Water Supply and Water Resources. 

 

3.4 The Tauranga County Council report stated that stock water consumption was highly 

dependent on weather, suggested that water systems on farms should be designed to 
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deliver 70 L/cow per day, the peak requirement for dairy cows (Tauranga County 

Council, 1964). 

 

3.5 Dairy sheds in this report were likely to be old walk through systems, and not the 

herringbone and rotary milking sheds used today. I was, therefore, uncertain if 70 L for 

these new dairy sheds designs would be accurate. 

 

3.6 This 70 L figure was also recommended by Harrington in the 1980’s who referenced the 

Tauranga County Council report and other unpublished data, in a widely published 

report on the Water Consumption of Sheep and Cattle in New Zealand (Harrington, 

1980). 

 

3.7 The 70 L values continued to be used as a guideline in many current publications, and 

were until recently in the DairyNZ farm facts booklet. 

 

3.8 There have been few scientific publications measuring stock water in New Zealand, and 

those that did only for short periods, therefore, I do not think enough data was 

collected for use as an industry figure. 

 

4. My PhD research and other DairyNZ work 

 

4.1 Due to the lack of knowledge of on farm water use DairyNZ funded my PhD research, 

where I was enrolled at Massey University. 

 

4.2 My research focused on measuring water use on over 100 farms in the Waikato, 

Manawatu, and Canterbury regions. 

 

4.3 The research was to measure volumes of water used for dairy sheds, stock drinking 

water, to refresh the 70 L rule of thumb figures. 

 

4.4 I was involved with the updating of the content of the water use sections on the 

DairyNZ website.  

 

4.5 I was involved heavily with the Variation 6 water use plan change in the Waikato 

Region, helping run farmer workshops to get consents filled in and assisting with farmer 

enquiries. 

 

 

5. Dairy shed water use 

 
5.1 Dairy shed water was found to be variable throughout the year (Figure 1), with the 

average water use at 49 L/cow per day over the year (Table 1). Peak water use reached 

82 L/cow per day in spring. Over the main milking period (September to February) the 

average water use was 63 L/cow per day. 
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5.2 Seasonal pattern of water use linked to milk production and grass growth (farms 

monitored were spring calving). 

 

5.3 Water use was very low over winter when the sheds were used infrequently. 

 

5.4 Water use increased quickly at the start of calving – between June and August (farm 

dependent). 

 

5.5 Water use remains fairly stable from September until February when farms often 

switch to once a day milking. Note - the pattern of water use on an individual farm will 

be more step like when this transition occurs. 

 

5.6 Peak water use was in spring when milk volumes are high, so there is more milk to cool 

and therefore more water used in the plate cooler. Also at this time other activities take 

place in the shed, such as calving cows and artificial insemination. This means cows are 

held at the shed longer meaning there is more to clean. Water use remains high until 

approximately January before beginning to decline.  

 

 

Figure 1. The pattern of dairy shed water use in the Waikato region over two years (L/cow per day) 

 

6. Stock drinking water 
 
6.1 Like dairy shed water use, stock drinking water use follows a seasonal pattern (Figure 

2), however, it is much more variable. This is largely due to changing weather 

conditions (rainfall and temperature), especially in spring, which causes changes in 

pasture dry matter%. This changes the amount of water cows ingest in the grass they 

eat. 

0

10

20

30

40

50

60

70

80

90

06/2013 10/2013 03/2014 08/2014 12/2014 05/2015

D
ai

ry
 s

h
ed

 w
at

er
 u

se
 (

L/
co

w
 p

er
 d

) 



 

6 | P a g e  
 

 

6.2 Average stock drinking water use was 60 L/cow per day over the year (Table 1). Peak 

water use reached 105 L/cow per day in spring. Over the main milking period 

(September to February) the average water use was 70 L/cow per day. 

 

6.3 It is expected stock drinking water will vary more than dairy shed water from year to 

year as it is affected more by weather patterns.  

 

6.4 Peak water use is in summer when milk production is reasonably high, and pasture dry 

matter % is high, so the cows are not getting a lot of water in their feed, meaning they 

have to drink more. 

 

 

 

Figure 2. The pattern of stock drinking water use in the Waikato region over two years (L/cow per day) 

 

7. Leakage 
 
7.1 When analysing data in my research, I noticed irregularities in stock drinking water 

volumes which did not make sense. This was determined to be water leakage, leading 

to higher water use volumes at times. 

 

7.2 A leakage estimation methodology was developed which calculated the amount of 

water being used between midnight and 3 am (when stock drinking should be low) and 

applying this to the following day. Extra cut offs were included when leaks were fixed.  

 

7.3 Leakage estimation was only able to be carried out on farms which had 15 minute data 

recording, with water meters installed directly on the stock water line (i.e. not before a 
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tank). This allowed the water use pattern to be monitored in detail and leakage 

estimated. 

 

7.4 The leakage estimation was also applied to dairy sheds. It was found that leakage was 

very low. I assumed this was because the dairy shed is regularly visited, so any high 

pressure hoses that blow off or taps left on are found quickly, and do not normally go 

through the night.  

 

7.5 Leakage was estimated to be 26% of stock drinking water in the Waikato region. 

 

8. Comments on Schedule 7 – Reasonable and Efficient Use Criteria – 18. Dairy 

shed water use 

 
8.1 I support the 18. (a) of schedule 7, as this a basic way to reduce the inefficient use of 

water resources. 

 

8.2 I wholeheartedly support 18. (b). I feel this is one of the best ways to get a dual purpose 

from the water used on dairy farms and allows water saving technologies in the dairy 

shed to be employed in terms of wash down, while still using water to cool milk. 

 

8.3 I support 18. (c) of schedule 7, as to calculate water use as cow numbers change 

throughout the year leads to changing water use values per cow, leading to confusion. 

 

8.4 I believe the limit of 65 L/cow per day water in 18. (d) of schedule 7 is reasonable based 

on the research I have carried out. I think that average dairy shed water use should be 

within this volume throughout the milking season.  

 

8.5 I believe the maximum limit of 490 L/cow per week (70 L/day) in 18. (e) of schedule 7 is 

manageable. While I found that average water use does go above this, from my research 

it was not consistently over this and on average should be able to meet this, and farms 

that do go above this can provide evidence of their water use.  

 

9. CONCLUSIONS 

 

9.1 In my research I found that water use on farms is highly variable and generally follows 

the pattern of milk production. The industry figures used in the past are outdated and 

updated water use volumes from my research have been reported recently (Table 1). 

 

9.2 Dairy shed water use over a year used on average 49 L/cow per day. At peak use dairy 

shed water was 82 L/cow per day. Over the main milking period dairy shed water use 

was 63 L/cow per day. 
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9.3 I believe the limit of 65 L/cow per day over the milking season as defined in Schedule 7 –

18 (d) is reasonable based on the research I have carried out. I think that average dairy 

shed water use should be within this volume throughout the milking season.  

 

9.4 I think a maximum weekly volume of 490 L/cow per week (70 L/day) Schedule 7 –18 (e) 

is manageable. While I found that average water use does go above this, in my research 

it was not consistently over this and on average should be able to meet this.  

 

9.5 Stock drinking water use over a year used on average 60 L/cow per day. At peak use 

stock drinking water was 105 L/cow per day. Over the main milking period stock drinking 

water use was 70 L/cow per day. 

 

Table 1. Water use - Waikato Farms 

Water use (L/cow 

per d) 
Stock drinking Dairy shed 

Annual mean 60 49 

Maximum daily 

use  
105 82 

Average milking 

period (1st Aug- 

28th Feb) 

70 63 

 

 

Caleb David Higham                      07/03/2018  
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