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Creation of an Efficient Thoroughbred Stud Farm

| could have said energy efficient, but as an engineer | know, that one of the best ways
to save energy is to change to more efficient ways of working.

My late wife, Celia, and | started breeding racehorses in the mid-1980s. | like to think
reasonably successfully, as just under half the horses we bred, won. Horses we bred,
have also won two of the biggest in the calendar; the Prix de I'Opera on Arc day at
Longchamp was won by Diamond White and the Hong Kong Derby by Keen Winner.

A year ago, we sold our original stud buildings and offices at Great Bradley. This gave
us the opportunity to create a working stud in tune with the mood and solutions needed
for the thoroughbred industry in the twenty-first century.

The Objectives

Whether you believe that global warming is caused by carbon emissions or not, the
price of energy will increase significantly, as fossil fuels and especially oil get
increasingly scarce. So the first objective is that the new stud is designed so that as
energy use is minimised.

A secondary objective was to find efficient methods of operation, so that the time and
effort on those problems that bedevil all types of farming is reduced.

Rebuilding also had to be programmed in the midst of a working stud, which is not an
easy undertaking.

And last but not least, everything must be pleasing on the eye and an asset to this
beautiful part of Suffolk.

The Stables

The horses are housed in two barns that
were built in the 1960s. This is a fairly
traditional, but efficient way of keeping
mares and youngstock, when they need
to be stabled in the winter and bad
weather.

With a barn layout, horses are inside and

the stables are warmer from the heat

given out by the animals and all the work

is done in the dry. There are reasons for

keeping horses in rows of outside

stables, but when you consider that they are kept out as much as possible, the
arguments of efficiency of handling and slightly better comfort prevail.



New Foaling Boxes

The first job was to create three brand
new foaling boxes from an old building,
which had probably been previously used
as housing for bullocks.

The foaling boxes are large and there is a
small turnout area behind, so that mares
and young foals can be turned out safely
in bad weather.

Traditionally, specialist CCTV systems

are installed in foaling boxes, so that

mares can be monitored prior to foaling. In our case, we've used modified Sony IP-
cameras which are connected to the wireless network
that covers the whole area of the stud.

This means that anybody on site, with computer
access, can view the foaling boxes and check on the
state of a sick or injured horse or a mare about to foal.

This simple application of modern technology

improves the quality and ease of monitoring

significantly and means that this can be done from the
comfort of your living room.

When broadband improves, signals will also be passed over the Internet, so that
owners will be able to watch their horses from a remote location.

Paddocks and Fencing

We have brought another forty hectares
of paddock into use as we have rebuilt
the stud. This land was laid out to grass
fifteen years ago and has since been
used for a hay crop.

All of our paddocks are on gentle south
facing slopes, surrounded by hedges,
which means that they are both sunny
and sheltered.

There is a lot of debate in the thoroughbred industry about which type of fencing is
safest and best; traditional wooden post and rail or high-tech specialist wire or chain
link. We have chosen post and rail as it uses less energy to make and is very much
easier to repair.

| should say that | like to use wood in construction where possible, as it is a good way
to fix atmospheric carbon dioxide. A tonne of wood has removed 1.6 tonnes of CO,
from the atmosphere.

Burn the wood and you release it back again.
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Access Roads and Tracks

Note that we have left wide grass tracks between the
fields, to give access to the fields rather than use a
hard road in concrete or road scalpings.

Most work on the stud-farm is now done using a John
Deere garden tractor and a small 4-wheeled trailer.
The tractor has a low ground pressure and the trailer
is capable of carrying up to one tonne if required.

This tractor has now been augmented with a
rebuilt electric golf buggy, modified to carry a
suitable payload for all of those small jobs you
have to do around any farm.

It is also intended to recharge the buggy using
solar energy.

It is hoped that the width of the tracks, the low-
pressure vehicles and the fact that we do not
allow 4x4 vehicles or heavy tractors between
the fields, will enable the grass tracks to be
sufficiently durable for all stud traffic.

This would of course be better on grounds of
cost, water drainage and aesthetically.

Wildlife

The countryside is important to everyone and studs, such as Freedom Farm, carry a
much higher level and variety of birds, animals and plants, than a traditional farm.

The wide tracks around the fields, tree belts, large amounts of rich grass and hedges
all help. Even post and rail is an ideal perch for birds, and especially the several pairs
of yellow-hammers that live in the locality. We're also pleased to say that contrary to
the doom-mongers, this summer a large flock of house sparrows has returned.

But perhaps, the most interesting animal seen regularly almost every day on the stud is
hares. Horses are very bad feeders and they leave paddocks in a ragged state, with
patches of long grass everywhere. But this is an ideal habitat for hares to hide their
leverets and give them a wide variety of food.



The Offices

The major part of the construction and incidentally the
highest user of energy are the offices on the stud. A
typical office of the size we have built would typically
require an average of about 5KW of energy every hour of
the year. This on today’s cost would be about £3,000.

An aim was to reduce this to a fifth or even less, by the
use of insulation, low-energy lighting and other innovative
techniques.

Obviously, only time will tell if we've hit this target.

We started with almost a clean site, as
the wooden buildings to be replaced,
were not even of sufficient quality to give
bats a home.

These worn-out buildings have been
replaced with new offices, a
workshop/garage and a stable.

This new stable is deliberately apart from
the rest of the stables on the stud, so that
it can be used to house a stallion or a
horse that needs to be isolated.

The offices are highly insulated, with insulation inside the walls, ceiling and roof and
under the floor. To further increase heating efficiency, there is a heat recovery unit in
the roof, which changes and refreshes the air in the offices, but recycles the heat.

The office temperature is tightly controlled by under-floor electric heating. This may
seem a retrograde step, but electricity is the most flexible fuel and who is to say which
fossil fuel will be needed in ten years time. Also by using this type of electric heating,
usable floor space is maximised, as there are no radiators or boiler.

All lighting is low-energy, being either fluorescent
tubes or LEDs. We would have preferred to use the
latter, as they have a life of fifteen to twenty years.

An interesting idea is to use LED rope to light the front
of the building. A twenty metre strip of LEDs encased
in plastic is just clipped behind the beams at the front.
This very easy and simple installation, that doesn’t
compromise the visual appearance of the building,
more than balances the extra cost of the LEDs.

Perhaps the most interesting thing about the buildings is that nothing has been used,
except perhaps the LED rope, that is not in common use.



LED Lighting

I have mentioned LED lighting several times in this note. Without doubt, these will
become increasing common in all lighting applications in the future.

But we must not use LEDs in traditional ways, except perhaps as replacements for all
of those inefficient recessed halogen lights, so beloved of interior designers.

I've shown the LED rope that has been used to downlight the wall of the office.

This twenty metre rope consumes about 110 watts of electricity every hour, so in a full
year, based on 4,000 hours of darkness, the total used is about 440 Kw at a cost of
about forty pounds. However, as LEDs need a 24 volt supply, this could easily be
supplied from a solar panel powering a couple of largish lead-acid batteries.
Traditional lighting in this area would use many times this amount of energy and would
be unsuitable for powering by the sun.

An important aspect of LED ropes is that they only need one electrical connection, so
installation is quick, easy and affordable. This connection can also be made at the
most convenient end, which often eliminates long and expensive cable runs.

But the best feature of LED ropes is that they give designers a flexibility that is
impossible with other forms of lighting.

Suppose you need to provide a lighted walkway to a lake in a hotel, a disabled viewing
point at a nature reserve or to your office or summer house at the bottom of the garden.
You could incorporate the LED rope into the underside of a wooden handrail running
alongside the path. Current LED ropes are upwards of fifty metres long, so lighting can
often be provided without the need to provide a mains cable.

LED ropes are also fully IP-65 compliant and due to their design can be bent into
different curves. This means that in the path lighting application, they can easily be
made to follow any slopes or deviations.

We are also replacing traditional floodlights
with those containing LEDs. The one shown
consumes 24 watts and gives out the same
amount of light, as one that uses seven or
eight times as much electricity.

Typically each fitting saves about £70 a year,
which against a fitting cost of £300 gives a
payback within five years.

Lights of this type are also expected to last for fifteen to twenty years.

Again they are very suitable for powering by means of solar energy. In one application,
we need to light a ramp for loading horses onto a horse-box. This will be done using
an LED floodlight, a small solar panel, battery and an on-off switch with a timer. The
total cost of the installation will be less than the cost of digging in a mains cable.

LEDs offer many advantages in terms of cost, energy saving and reliability over
traditional lighting. We have only started to exploit their possibilities.



Attention to Detail

What we have tried to do is to apply lots of small details to the buildings, the paddocks
and the fencing, so that we make life easier and more efficient for both ourselves and
our staff.

For instance, the water troughs are designed for easy
cleaning and maintenance.

Note that instead of being plumbed in using fixed
pipes, they are connected to the water supply using
high quality hose and quick release Hozelock fittings.

This enables water to be taken easily from any trough.

But most importantly, instead of attempting to mend a

broken mechanism in the field on a wet and freezing day, the whole trough can be
disconnected and taken for repair to a warm workshop.

The whole stud has a wireless network and as well as handling the IP-cameras used
for monitoring horses, it will be used to connect telephone handsets and other devices
to the offices and the public network. One of the largest costs on farms is that of calls
to and from mobiles when people are working in the fields. The aim is to reduce these
costs as much as possible.

Solar power will also be applied selectively to improve the stud. Front and rear
entrance gates which are some distance from the stud buildings and lighting in difficult
but necessary locations will be powered in this way. In all cases, solar panels are
actually cheaper than the cost of installing a mains electrical cable. As solar panels
improve in efficiency and drop in cost, the scope for solar-powered applications on the
farm will increase significantly.

Lighting is a major part of electricity use on any farm and especially one like a stud,
where you regularly are working at night. Lights are gradually being changed away
from traditional fittings to those of much lower energy consumption.

In Conclusion

Building a stud farm is an ongoing and
continuously developing process and it is
difficult to predict what technology and methods
will improve the operation, efficiency and safety
of the stud.

Celia

Sadly, Celia died on the 11™ December 2007,
of a squamous cell carcinoma of the heatrt.

She had only been ill for a couple of months and to the end was fully involved in the

design, construction and realisation of one of the most innovative studs in the UK.

James Miller
1% January 2008



