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1.0 EXECUTIVE SUMMARY 

 
Water is a requirement for life, and its availability has a major impact on farming productivity. 
The purpose of this study was to investigate the economic returns, in an investment sense, on 
eleven case study farms where they had essentially changed from a natural water source for 
stock water; usually a combination of creeks/streams and (mostly) dams with variable water 
quality and reliability, to a reticulated system of good quality, reliable water. 
 
The methodology involved two interviews with the farmer; the first to collect information on 
the water scheme and pre- and post- scheme stock numbers and performance, and the second 
to talk through the draft results of the analysis and clarify any further information 
requirements. 
 
The farms themselves were spread around the country; 2 in Northland, 1 on the East Coast, 5 
in Horizons, 1 in the Wairarapa, and 2 in North Canterbury.  
 
The analysis was based on calculating the NPV (Net Present Value) and IRR (Internal Rate of 
Return) over a 20-year period, using a discount rate of 8% real. The cash flow considered the 
capital costs involved, including subdivision fencing (a crucial component of achieving the lift 
in productivity) and any increase (or decrease) in capital stock numbers, changes in farm 
operating costs, and benefits from increased stock numbers and stock productivity. The 
general sequence of events leading up to the improved stock numbers/performance was: 
 

¶ Installation of the water reticulation scheme, followed by 

¶ Increased subdivision, followed by  

¶ Better grazing management, followed by  

¶ Improved pasture utilisation, and/or better pasture production, followed by 

¶ Improved stock numbers and/or performance 
 
A key driver of the productivity gains was the subdivisional fencing, which allowed for better 
grazing management. But the subdivision was not possible until water was provided for in each 
paddock. 

 

Note: This report outlines the economics of reticulating stock water on hill country. It does 
not investigate or report on the technical/engineering aspects of stock water supply. 
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The result of the analysis shows a significant return on the investment: 

Farm NPV ($000) IRR Effective ha Stock Units 

Horizons 1 $1,057 47% 610 6,358 

Horizons 2 $465 22% 590 5,287 

Horizons 3 $282 14% 761 8,258 

Horizons 4 $817 52% 1,112 9,455 

Horizons 5 $809 23% 850 6,556 

Northland 1 $506 80% 366 3,348 

Northland 2 $1,525 40% 485 5,004 

East Coast 1 $1,821 36% 1,850 21,614 

Wairarapa 1 $1,358 76% 680 6,755 

Canterbury 1 $4,759 85% 5,000 34,431 

Canterbury 2 $519 23% 2,100 9,454 
 

    

Weighted Average*  53%   

Raw Average  45% 1,309 10,593 

Median  40% 761 6,755 
*Weighted on effective area of the farm 

 

The payback period was also relatively short;  
Payback Years 

Horizons 1 2.75 

Horizons 2 4.5 

Horizons 3 7.5 

Horizons 4 2.25 

Horizons 5 4.25 

Northland 1 1.75 

Northland 2 4.0 

East Coast 1 3.5 

Wairarapa 1 1.5 

Canterbury 1 1.5 

Canterbury 2 4.75 

  

Weighted Average 3.0 

 
Across the case study farms, stocking rate had increased by 0.5 SU/ha, and lambing percent by 
12%, post the installation of the water reticulation scheme. Most farms had also significantly 
increased the proportion of animals sold prime versus store, as well as increasing the weight 
of animals finished. 
 
For the farmers, reasons given for installing a water reticulation scheme varied: 
 

¶ Many stated their main reason was because the current stock water system was 
inadequate and limiting production; 
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¶ Many cited problems with dams; water quality was poor, they often dried up in dry periods, 
and rescuing stock stuck in the dams was a constant job; 

¶ All of the farmers noted issues with the impact of drought, often resulting in areas of the 
farm which were un-grazable due to no water, and saw providing a reliable water supply 
as a means of combating this; 

¶ Many wanted to better graze hill country areas, and saw better water supply and 
subdivision as a necessity to achieve this; and 

¶ Some wanted to finish more animals and recognised the need for good water to achieve 
this. 

 
While none of the farmers had directly analysed the financial returns from the investment in 
the stock water system, they had observed the benefits via better grazing management, better 
stock performance, increased stock numbers, and improved animal welfare. They also noted 
that with the provision of reliable water and good subdivision, other options were opening up 
with respect to cropping and pasture renewal.  
 
!ƭƭ ǘƘŜ ŦŀǊƳŜǊǎ ƴƻǘŜŘ ǘƘŜ άǇŜŀŎŜ ƻŦ ƳƛƴŘέ ǘƘŀǘ ǘƘŜ ǿŀǘŜǊ ǎŎƘŜƳŜ ƎŀǾŜ ǘƘŜƳ όŀƴŘ ǘƘŜƛǊ ǎǘŀŦŦύΤ 
many noted that in a drought they only had to worry about feed, not water, and all commented 
ǘƘŀǘ ǘƘŜȅ ǿŜǊŜ ǾŜǊȅ ǇƭŜŀǎŜŘ ǘƘŜȅ ŘƛŘƴΩǘ ƘŀǾŜ ǘƻ ǎǇŜƴŘ ǘƛƳŜ dragging stock out of almost empty 
dams. 
 
Most of the farmers had environmental plans, and noted that the stock water reticulation and 
subdivision made implementing the plan easier, especially with fencing off waterways. 
 
When asked what the main advice they would give to other farmers contemplating installing a 
stock water reticulation scheme would be, the overwhelming cƻƳƳŜƴǘ ǿŀǎΤ άWǳǎǘ Řƻ ƛǘέΦ 
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2.0 INTRODUCTION 

2.1 Background 

The main purpose behind this study was to analyse the economic benefits of reticulating stock 
water on hill country, particularly as no such study had previously been carried out on this 
topic.  A secondary purpose was to understand the motivations for putting the system in, 
explore observed costs and benefits and seek any advice and recommendations to other 
farmers looking at investing in water reticulation systems. 
 

2.2 Why do livestock need water? 

This question may seem strange given the axiomatic; in the absence of water, life would be 
somewhat limited. 
 

 
 

Adams and Sharpe (1995, cited in MPI 2004) claim that livestock need a plentiful supply of 
good, clean water for normal rumen fermentation and metabolism, proper flow of feed 
through the digestive tract, good nutrient absorption, normal blood volume and tissue 
requirements. Notably, however, a broad consensus based on scientific evidence for this 
statement is lacking. For example, the water component of the diet may be adequate to 
support normal animal production in many situations. Growing pasture has a high water 
content (82 - 85%), while dried grains and concentrates have very low water contents (around 
15%).  Additional water is only needed to supplement the water that animals consume in their 
diet, although this in itself is misleading. Livestock species differ widely in their ability to 
ŎƻƴǎŜǊǾŜ ǿŀǘŜǊΦ YŜȅ ǘƻ ǘƘƛǎ ƛǎ ǘƘŜ ŀƴƛƳŀƭΩǎ ŀōƛƭƛǘȅ ǘƻ ǊŜŎƻǾŜǊ ǿŀǘŜǊ ōȅ ǇǊƻŘǳŎƛƴƎ concentrated 
urine in the kidneys. If an animal is given ad libitum access to water, it may well drink in excess 
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ƻŦ ƛǘǎ ΨǊŜǉǳƛǊŜƳŜƴǘǎΩ ŀƴŘ ǘƘŜǊŜōȅ ǊŜŘǳŎŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ǿŀǘŜǊ ǊŜŎƻǾŜǊŜŘ ŦǊƻƳ ǳǊƛƴŜ ōȅ ǘƘŜ 
kidneys (MPI 2004). 
 
As an example, Merino sheep, which evolved in hot dry environments, can conserve water by 
producing highly concentrated urine to a much greater degree than sheep breeds which 
evolved in cooler North European climates (McFarlane 1968, cited in MPI 2004).  Deer, on the 
other hand, do not have the ability to produce highly concentrated urine, having evolved in the 
cooler, moister areas of the world (Harrington 1985, cited in MPI 2004). 
 
Despite the importance of water to livestock, there is limited research that has examined the 
water requirements of livestock, the variability of water composition, the effect of 
contamination and the overall impact on animal performance. 
 
Canadian trials (Willms et al, 2002) showed that calves with cows drinking clean fresh water 
gained 9% more weight than those with access to pond water, although cow weight was 
unaffected. Yearling heifers with access to clean freshwater gained 23% more weight than 
those with access to pond water. Lardner (et al 2005) indicated that access to fresh clean water 
improved weight gain by 9% - 10% over a 90-day grazing period. 
 
Within New Zealand, the Animal Welfare Act (1999) requires managers of livestock to provide 
άproper and sufficient food ŀƴŘ ǿŀǘŜǊέ.  ²Ƙŀǘ άǎǳŦŦƛŎƛŜƴǘ ǿŀǘŜǊέ ƳŜŀƴǎ Ŏŀƴ ōŜ ƘƛƎƘƭȅ ǊŜƭŀǘŜŘ 
to the context, as water intake is closely related to feed intake and thus animal productivity 
(Schutz, 2012), as well as the climate and the type of feed being consumed. Guidelines on 
water requirements is given by ANZECC (2000) as indicated below (also governed by codes of 
welfare under the Animal Welfare Act 1999). 
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Table 1: Estimates of water requirements for livestock (ANZECC 2000) 

Type of Livestock 
Average daily 
consumption 
(litres/head) 

Peak daily 
consumption 
(litres/head) 

Sheep    

 Lactating ewes on dry feed 9 11.5 

 Mature sheep on dry pasture 7 8.5 

 Mature sheep on green pasture 3.5 4.5 

 Fattening lambs on dry pasture 2.2 3 

 Fattening lambs on green pasture 1.1  

Dairy Cattle    

 Dairy cows in milk 70 85 

 Dairy cows, dry 45 60 

 Calves 22-25 30 

Beef Cattle*    

 Breeding Cow 30 45 

 Yearlings 20 30 

 Calves 10 20 

Deer*    

 Mature Hind 5.7 11 

 Hind 15-27 months 5.4 11 

 Mature stag 6.6 13 

 Stag 15-27 months 6.3 13 

 Yearling 10 15 

Horses    

 Working 55 70 

 Grazing 35 45 
 *Aqualinc (2004a,b) 

There is a clear relationship between water intake and feed intake in cattle. MPI (2004) cites 
several studies where dry matter intake was highly correlated with water consumption. In 
addition, other factors that increased water intake included; water and ambient air 
temperature, increasing milk production, and animal live weight. 

Brew et al (2011) found in their trial to measure water intake in growing 7 to 9-month old beef 
cattle that there was no difference between bulls, steers or heifers in either gross water intake 
or water intake per kilogramme of metabolic body weight. They found that cattle of Brahman 
and Romosinuano breeding consumed less water than British or Continental breeds at the 
same metabolic body weight. 
 

2.3 Water Quality 

Water quality is another important issue, ǿƛǘƘ /ƻŘŜǎ ƻŦ ²ŜƭŦŀǊŜ ǊŜǉǳƛǊƛƴƎ άǇŀƭŀǘŀōƭŜέ ǿŀǘŜǊ 
which is not harmful to stock health. There is very limited information available on the impact 
of water quality on ruminant livestock productivity. As a result, water quality factors affecting 
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livestock productivity have not been well defined, although several factors have been raised, 
including: 

(i) Organoleptic (odour and taste); 

(ii) Physiochemical properties (pH, total dissolved solids, total dissolved oxygen, hardness); 

(iii) Toxic compounds (heavy metals, toxic minerals, organophosphates, hydrocarbons); 

(iv) Excess minerals or compounds (nitrates, sodium sulphates, iron); and 

(v) Bacteria and algae. 
(MPI 2004) 

The most extensive studies of water quality and its impact on animal productivity have been 
carried out in Canada (Willms et al. 1996, 2000, 2002). They investigated water quality in dams 
and measured a vast array of water components. However, they were not able to identify any 
individual components of water that had a particular influence except that, in specific 
experiments, they showed that faecal contamination influenced the palatability of water for 
stock and hence water consumption and live weight gains (MPI 2004). 
 
Studies in New Zealand (MPI, 2008) showed: 

(i) A trial where dairy cows were given water contaminated with faecal material resulted 
in a reduction in water intake directly proportional to the level of contamination, over 
the first four days of the trial. After four days, water intakes resumed to the same level 
as the control (uncontaminated water) group. Within the group there was a large 
variation between individual cows. 

(ii) Another study resulted in a 4% difference in milk production over a dairy herd when 
the cows were given two weeks on one water source and then switched for two weeks 
on another source with differing water quality. 

(iii) Within water troughs, sediment at the bottom of the trough often held significant levels 
of bacteria which can infect the water within the trough. Conditions promoting 
bacterial growth are greatest in the spring, declining through the summer, presumably 
as UV levels increase. Trough cleaning, including removal of the sediment layer, can 
greatly improve water quality. 

(iv) Surveys of trough water in late summer found cyanobacteria in the majority of troughs, 
which have the potential to adversely affect animal health. 
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3.0 METHODOLOGY 

This project was designed as a series of case studies where each farm chosen had installed a 
stock water reticulation scheme over the last 3 - 5 years.  Each farm was visited twice to collect 
the required pre- and post-water scheme information, reasons for installing the scheme, and 
how their farming system had changed as a result. 
 
A case study approach was used because it allowed the study to be based on real, empirical 
data, which was verifiable and able to be checked by farmers.  The analysis is an investment 
cost-benefit approach based on calculating the NPV and IRR over a 20-year cash flow, using a 
base discount rate of 8% real. 
 
Observations made by the farmers were also captured and are summarised in the report. 
 

3.1 Farm Selection 

The farms selected for analysis were spread throughout the country, although mostly in the 
North Island; two in Northland, one on the East Coast, five in Horizons, one in the Wairarapa, 
and two in North Canterbury. This is illustrated below. 

Figure 1: Case Study Farm Locations 

 
A number of other farms in different regions were approached, but they had either installed 
stock water schemes a decade or two beforehand, or were just in the process of installing a 
scheme. In either case obtaining good pre- and post-information was not possible. 
 

3.2 Farm Visits 

Each farm was visited twice.  The first visit was to collect a range of information on the farm 
both pre- and post- the stock water scheme, such as: 
 

¶ Reasons for installing the scheme; 
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¶ Physical parameters on the farm; farm size, topography, level of subdivision, etc.; 

¶ Livestock numbers and performance pre- and post- the scheme; 

¶ Fertilisers applied and amounts of supplementary feed made on-farm and purchased in 
both pre- and post-scheme; 

¶ Description of the water scheme; 

¶ Stock grazing management and any changes as a result of the scheme and especially during 
droughts; 

¶ Any impacts on animal health, animal welfare; 

¶ Any environmental impacts; and 

¶ The capital and operating costs involved with the scheme. 
 
The questionnaire developed and used for all farms is shown in Appendix 1. 
 
The second visit was to show the farmers the draft analysis, check that the figures used were 
accurate, and to sort through any additional questions or information required. 
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4.0 FINANCIAL INVESTMENT APPROACH 

The investment analysis was conducted using a discounted cash flow approach over a 20-year 
period.  This involved consideration of the capital costs of the stock water scheme, plus the 
marginal costs and benefits associated with the scheme, for example increased stock numbers 
and/or performance offset by any increased operating costs.  These costs and benefits are 
described in more detail below. 
 
The base discount rate used was 8% real (deflated for inflation and tax).  This is the Treasury 
DǳƛŘŜƭƛƴŜ wŀǘŜΣ ōŀǎŜŘ ƻƴ ǘƘŜ άƎƻǾŜǊƴƳŜƴǘ ƻǇǇƻǊǘǳƴƛǘȅ Ŏƻǎǘ ƻŦ ŎŀǇƛǘŀƭέ ό¢ǊŜŀǎǳǊȅΣ нллуύ ǿƘƛŎƘ 
is generally used as the default discount rate in New Zealand. Sensitivity around this rate is 
discussed in a later section. (The calculation of the 8% is shown in Appendix 1). 
 
The main indices calculated to test the financial returns (net benefits) relative to the 
investment costs were Net Present Value (NPV) and Internal Rate of Return (IRR). 
 
The Net Present Value (NPV) figure is the value of the cash flow over the period in question (in 
ǘƘƛǎ ŎŀǎŜ нл ȅŜŀǊǎύΣ ƛƴ ǘƻŘŀȅΩǎ ŘƻƭƭŀǊǎΦ Lƴ ŜǎǎŜƴŎŜ, it discounts the value of future costs and 
benefits back to the present day. 
 
A positive NPV indicates the project can more than meet its cost of capital (the discount rate), 
while conversely, a negative NPV says the project fails to meet its cost of capital.  The 
magnitude of a positive NPV is also important.  A bigger NPV means that the project meets its 
cost of capital by a greater margin within the assumptions used in the calculation. 
 
The Internal Rate of Return (IRR) indicates the return the project provides as an investment.  It 
is similar to an interest rate provided by a bank when money is deposited with the bank.  The 
IRR also indicates the cost of capital at which the NPV is zero.  
 
A project that shows a negative NPV but a positive IRR, means that the project is profitable, 
but only up to the level indicated by the IRR; it is failing to meet the prescribed cost of capital. 
As noted above, the analysis is based on the marginal costs and benefits associated with the 
stock water scheme, i.e. any increased or decreased costs and benefits relative to the farm 
system prior to the scheme. 
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4.1 Capital Costs 

As expected, the main capital costs were around the installation of the reticulation scheme, 
which covered a range of costs: 
 

¶ Pump(s) 

¶ Electricity supply (where applicable) 

¶ Storage tanks 

¶ Pressure relief tanks 

¶ Pipe 

¶ Troughs and fittings 

¶ Earthworks 

¶ Contract labour 

¶ Fencing (e.g. around water storage tanks) 

¶ Other (e.g. development of weirs, dams) 

¶ Machinery costs (e.g. burying of pipes) 
 
In addition, all farmers had invested their own time in assisting with the installation of the 
scheme. This time was costed into the scheme, as an opportunity cost, at $50/hour. Similarly, 
many had also used their own machinery (tractor/digger/bulldozer). This again was costed 
against the scheme at the equivalent contract rate. 




















































































