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INTRODUCTION

The fundamental purpose of a dairy unit is to house and manage the business’s productive unit – the dairy cow.  It is essential to concentrate on cow-centred design while also considering ease of management and the wishes of the business’s owners.  The design of a dairy unit is a complex equation, bringing together the needs of cow and work force to attain efficiency and output.

GENERAL DESIGN CRITERIA

It is essential to develop a team approach to design ensuring that the wishes of the farmer are translated into the built farm.  Keeping it simple will ensure that all those who work in the facility will, for the next 30 years, be able to maximise the facility.  The wish list of the farmer (client) must be taken on board and fully researched and qualified if varied from the norm.  The farmer must be made aware of the full potential and limitation of choices they make.

Setting out a brief from which to work will ensure that sight is kept upon the purpose of the project.  The brief would be an interpretation of the wish list and would contain all the elements to be designed for, i.e. number of cows, calving pattern, number of bulls, feeding system, waste handling system, parlour choice, cow handling system (AI stalls, crush, calving boxes, isolation pen), etc.

Having set out these basic parameters that the unit must satisfy, including cow throughput and compliance to assurance schemes, then the design centres around two elements: the parlour and the waste handling system.

Existing health check

A green-field site is not always the best sites and a full survey and health check of the existing arrangements should be made.  Although not always obvious, the integration of new into old can often satisfy the brief.  Attention should focus on ‘general purpose’ type buildings that can accommodate the larger design dimensions now common.

A financial feasibility study, based on budget figures, should be carried out to identify the sensitivity of the project and to set a ceiling.  Always remember that the building is a tool for management to use not a cure; concentration on elements away from that may affect production.

Having analysed the existing buildings and the budget (based on sketch designs) progression to the next stage can be made on the basis of limits set – be they cost or existing buildings.

Parlour choice

The role of the designer should be to facilitate the decision process in choosing a parlour, not to make the choice on the client’s behalf.  A clear and detailed brief of what is expected of the parlour should be prepared, based on throughput, routine, cow position, ID system, level of automation.

The designer should clearly advise upon experiences and likely parlours that could satisfy the parameters laid down.  Increasingly there is interest in rotary, rapid exit and swing over parlours for attaining high throughput.  High throughput should be gauged upon litres per hour as it is margin on litres that will make profits based on attention to reducing cost per litre.

The parlour brief should be tendered formally or informally to give all an opportunity to satisfy the brief and to add fair competition to the process.  Part of the tender process will be formal or informal interviews and identification of service provision.

Waste handling system

In deciding which waste handling system to opt for, one must choose the housing and bedding system.  The vogue is for cubicle systems for a number of reasons:

(i) stocking densities are higher so building cost per cow is less

(ii) management of bedding is more efficient and cheaper (even in areas with an abundance of straw)

(iii) management of mucking out is easier

(iv) research is mixed on the advantages of cows on straw and the benefits to welfare and health

The majority of new housing systems are based on cubicles, using Dutch cantilever dividers with dimensions of 1.2 cm by 2.7 m for black and white genetics. The existing standards set by BS5502 (Table 1) do not reflect the current advice for 1.15m x 2.7m cubicles.

The selection of cubicle bedding is a choice from chopped straw, sawdust (on mats or mattresses) chopped paper or sand.  Recent developments have seen an increased interest in the use of deep sand beds.  The choice dictates the slurry handling system generally using above ground storage outside the building and a high level of automation e.g. passageway scrapers.

Table 1 
Dimensions of cow cubicles (BS5502: Part 40: 1990)

Mass of cow (kg)
Length of cubicle (m)
Clear width of cubicle between partitions (m)

350 to 500

500 to 600

600 to 700

700 to 800
2.00

2.15

2.3

2.4
1.0 to 1.10

1.10 to 1.15

1.15 to 1.20

1.20 to 1.30

SPECIFIC DESIGN CRITERIA

Stress and discomfort will lead to a reduction in the productivity of the cow and adversely affect the potential return. Advances in breeding are all too often over-ridden by poor housing and therefore full potential is rarely achieved. The design should ensure maximum comfort and welfare in all aspects of the unit to ensure that no injury is inflicted on the cows. The 1990s saw an increase in the use of cow cubicle mats and mattresses and detailed results on efficiency and durability are still awaited, but there can be no dispute that cubicle comfort has improved.

Cow centred design

Research has indicated that simulating natural cow behaviour in the building as close to that outside in the field will maximise production. Cows often ruminate while lying down and lie for 12-13 hours per day (Table 2).  Thus, it is essential to encourage the cow to lie down and this can only be achieved if the cow is comfortable.

Space-sharing cubicle design prevents damage to the cow and allows her to lie clean and undisturbed in comfort. Forward- and side-lunging space must be provided to assist the cow to rise naturally and the Dutch cantilever, Dutch comfort and mushroom divisions achieve this. The majority of cubicle problems and cow injuries stem from inadequate size and the current view on dimensions (1.2m wide x 2.7m long) does, however, depend on cow size and specific dimensions. Refurbishment of existing systems often poses a real problem due to the limited space available for extending cubicle length. This can be overcome e.g. by the use of space-sharing cubicles, extension of the bed into the passage or placing the cubicle herringbone etc.  Cantilevered cubicles offer more scope than other designs to incorporate continuous mattresses without cutting around division legs.

Table 2 
Time spent at grass over a 24-hour period


Lying (h)
Ruminating (h)
Lying ruminating (h)
Standing ruminating (h)

Pasture
12
7
5.5
1.5

Stress-free movement and handling

Research into cow behaviour has aided in the design of minimal stress solutions in housing systems. Cow movement through the system should be efficient, stress- and injury-free, and unexpected changes in level, sharp bends or protrusions, dark and narrow passages must be designed out. The design of a simple, straight-run layout with wide passages, sensible gating and ease of grouping is essential for the cow to fulfil her potential. 

Parlour choice has to be made in relation to the size and output of the herd, but should be exclusively for the milking of the cow and other management of the cow. Access should be visually direct so that the cow can ‘see the noise’, and should also be easily-cleaned and conform to the latest regulations. The system should be capable of being operated by one person and can be achieved with good quality backing gates in the collecting yard.

Access from the parlour to well-designed handling facilities will ensure the herdsperson is in control of the daily care needed by the herd. The system should incorporate AI facilities, foot care and crush, holding pen and access to dry cow/calving yards. In order to facilitate the current philosophy of pre- and post-calving housing on straw yards, careful attention must be paid to the ease of movement between the yard and parlour in order to alleviate this naturally stressful period.  Good design in and around the parlour is an essential feature of a modern dairy unit.  Full use should be made of ID systems incorporating auto-segregation.

Feeding

The feed barrier should be constructed to allow free and easy access to the food and prevent cow aggression and injury. Individual feeding space of 700 mm per cow should be provided to aid grouping and management. The complexity of the barrier is influenced by the farmer’s aims and objectives, but it is essential to avoid nape and brisket damage. The cow should be capable of demonstrating a natural grazing stance, which may be improved by raising the feed passage 150 mm above the feed stance. A simple offset (100 mm) top rail can be effective.  A simple cambered feed passage, without a trough, will allow the passage to be cleaned with ease and fresh food to be presented to the cow.  Wastage is less of a problem with precision-cut, total mixed ration.  The ability to clean away any uneaten food is required and should be considered.

A natural environment

It is important to simulate a natural climate without the adverse effects of the outside environment in order to achieve the maximum comfort for the cow. The building should be light and airy but draught-free, which is achieved by 25% roof light area, a protected open ridge, and breathing roof (stepped sheets or continuous gap between sheets). Care should be taken to prevent draughts from the ends of the building by careful use of gates, doors and ventilated screens in order to avoid the creation of a wind tunnel. Concentration on achieving a stress-free environment and high levels of comfort will have a greater effect on production.

Waste

Ant-pollution legislation prescribes set storage periods for waste and, in order to minimise the amount of waste stored, all rainwater must be diverted. All accommodation should be contained under an umbrella structure to aid waste control and management. Close attention should be paid to waste control. The waste should be viewed as an asset which can aid crop production, thus storage, handling, spreading must be managed in order to utilise this nutrient fully. Current waste systems can be designed to handle liquid, semi-solid and solid waste so it is important not to lose sight of the cow-centred objective and ‘allow the tail to wag the dog’ and have the system designed around the cow.

Legislation

Legislation has a major influence - not only on design, but on the speed at which a development can progress. A dairy complex can include; The Milk and Dairy Regulations, The Control of Pollution Regulations, The Town and Country Planning Act 1990, The Food Safety Act 1990, The Welfare of Livestock Regulation, the Health and Safety at Work Act 1974  and the Water Act 1989, as well as assurance schemes. 

The implications of these, and the need to get the design right, result in a time lag between initial concept, through design and construction to completion and use. This time lag means that forward planning is essential, and thought and action should be taken now. As an example, the process from concept, Local Authority Planning approval, detailed design and tendering for prices can take 5 - 8 months, and sometimes longer.  The message here is to think ahead in good time.

THE HUMAN INFLUENCE

The Stockperson

In the past concentration on cow-centred design approaches were considered the correct way, and this is still correct, but often at the expense of the workforce.  The aspiration of those working on farms has changed, even to the point of ‘having a day off’ and so the design process should take account of this.  The stockperson is a critical part of achieving efficient production and can make the difference between profit and loss.

The dairy unit should provide an environment easy to manage and give facilities to aid the management.  Attention should also be given to others in this process, such as vet and nutritionist.  Facilities provided should include office, vet and AI room, WC and shower as a minimum.

The customer and the consumer

In complying with the assurance schemes in design, we aim to satisfy the milk buyer (customer) and, hopefully by this, the consumer.  The perception of quality cannot be underestimated and should be designed into the system.

By starting with a clean-to-dirty philosophy, aiming to have a clean human end and a dirty animal end opposite we can go part way to meeting this perception.  The clean end starts with access to the tank room with attention to tanker access, staff access and visitors (both regular e.g the vet, and invited).  Each step in the progression from tank room to waste storage will get increasingly dirty, i.e. tank room to milk reception, milk reception to parlour pit, pit to cow standing, cow standing to collecting yard, yard to housing and housing to waste storage.

This clean-to-dirty flow should be considered as much as the cow flow of the building and also feed and waste management flow.

THE DESIGNED APPROACH
Dairy unit design is becoming increasingly specialised and every effort must be made to gain good, sound advice which mixes agricultural expertise with construction and design practice. Consultants should be viewed not only on qualifications but also reputation, enthusiasm for farm-building design and ultimately on an empathy with the farmer and the animal needs.

A team approach to design, calling upon the expertise and knowledge of all those involved in the process; from client, vet and herdsperson to designer to ensure that the successful design is a source of great pride for all involved. This approach will lead to a working solution that can achieve the highest standards of cow welfare and management.

The design philosophy should produce facilities for cows that enable the labour force to manage the cows not the facility - i.e. the unit is an aid to better management not the complete package. Design teams concentrate on cow-centred design, resulting in high-quality facilities, high comfort and welfare standards where good management can produce high-quality milk profitably.

All farm building enthusiasts are of one voice when advocating a strategic approach to design - not only to consider the immediate solution but to plan ahead and consider the next 5,10 or even 20-years to ensure that a programmed, integrated development evolves.

The railway station in the town of Dumfries had, in years gone by, a billboard advertising evaporated milk by stating that it was ‘the home of contented cows’.  Cow-centred design produces contented cows that aid the industry in maintaining a satisfactory level of return. 

Good quality advice in the highly-specialised area of farm building design is essential.  The penalties for getting it wrong are high - both financially and at the expense of the highest standards of cow welfare.
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