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General principles of disease control

There is no single factor that will control infectious disease. To control disease there needs to be a holistic approach 
that takes into account a number of factors, including the amount of disease young calves are exposed to, the animal’s 
innate ability to combat the infection and its level of immunity. Looking at calf health for dairy bred calves, this can 
be broken down into three areas;

• Early calf nutrition (colostrum, milk and concentrate feeding).

• The housing environment (plenty of fresh, clean, air at a controlled speed (no draughts), warm and dry).

• The pathogen load (i.e. what and how much infection is present, and whether or not vaccination can be used 
to reduce/control these infections).

All three areas need to be equally addressed. Other AHI leaflets have addressed 2 of the above. This leaflet will 
look at the environment in which calves are kept, and in particular try to address modifications to existing buildings. 
However, it must be recognised that there are cases where this may only be a stop gap measure and that ultimately 
a new purpose-built calf shed may be required. It is imperative to note that sound scientific evidence is lacking in the 
area of shed design particularly in relation to calf health and thus advice is developed from a best practice approach 
according to experience and expert opinion. It may be useful to appreciate the time frame housing is required when 
addressing housing deficiencies:

• Urgent; to improve a current set of health problems as soon as possible.

• For next 12 months/season.

• For next 5 years.

This will make it easier to set achievable targets, based on knowledge of current losses and the returns that might be 
expected from any changes made.

Please refer to the disclaimer on the last page regarding information in this leaflet.
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Assessing the existing calf shed

It is important to review the use of the shed; sheds for dairy bred calves will require a different approach to sheds for 
suckler calves housed with their dam. Some general principles for review are included below:

There are 5 qualities that are essential for a good calf house. 

VENTILATION  Well ventilated with clean, fresh air that is well distributed

DRAUGHT FREE

WARM  Not unnecessarily cold (temperature is important for young calves)

DRY  Dry (sufficient floor slope, no damp walls, no rain ingress)

CLEAN AND CLEANABLE

NOTE: Any single building that contains animals of significantly different ages or are continuously stocked create 
a significant increase in the risk of spreading disease within that building.

The key questions in shed assessment relate to can any of the above five qualities be improved or optimised to 
promote a healthier calf environment?

These qualities interact with each other and are at times counter productive. For example, the easiest way to clean a 
calf shed floor is to use plenty of water with a high-volume pressure hose, but this will greatly increase the moisture 
in the shed. In trying to achieve cleanliness you fail at keeping the shed dry and the water will reduce the temperature 
too. Good ventilation not only ensures clean fresh air enters the building and stale air leave, it will also reduce the 
moisture, so helping to dry the environment. Well-designed floors and drainage will not only keep the shed dry but 
will also keep it cleaner and make it easier to clean.

VENTILATION
• Shed orientation; ideally the length of the shed should be perpendicular to the prevailing wind. In most parts of 

Ireland, most of the time, the prevailing wind is either west or south west. In sheltered locations this may not 
be the case and may be a limiting factor to improving the ventilation, so mechanical assistance may be required.

• The minimum outlet required for younger calves is 0.04m2 per calf (for calves up to 100kg bodyweight). The 
required outlet should be decided based on what the maximum stocking rate will be and taking into account the 
animal type.

• A rough calculation of the existing outlets in the roof is very useful, as the aim is to prevent the accumulation of 
damp, dirty air in the roof space. Outlets are ideally in the ridge, but any potential aperture in the roof such as 
skylights or chimneys can be used or adapted. 

• The most useful design of outlet is a protected open ridge. Another important design feature to consider is 
an upstand. An upstand creates a negative pressure at the ridge for all the time the wind is blowing; helping 
ventilation.
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• Beware of ridge cowls, where the open ridge is protected from above but horizontal outlets are provided on either 
side of the ridge. These can potentially catch the wind all the time that the wind is blowing, and create a positive 
pressure at the ridge. This will not extract dirty air and can lead to down draughts.

• It is easier to provide fresh air well distributed in narrower rather than wider buildings. The slope of the roof 
should have a pitch of 15o to 22o, the lower the pitch of the roof, for example on a lean-to shed, the higher the 
risk of poor ventilation. A higher pitch is better for ventilation and a pitch of 22o is preferred. 

• Inlets: it is important that the air is coming in from outside and not from another shed where older cattle are 
housed or the milking parlour. Air inlets should be two to four times the size of the outlet and they should be 
divided equally across the 2 long walls and the total inlet required should be calculated from the outlet required. 
Each young calf requires a minimum inlet of 0.08 m2 (twice that of the outlet which is 0.04m2) per calf split 
relatively equally between the 2 sides of the building and is most safely provided by a series of very small openings 
that limit draughts and keep rain out.

Y

Y=100Y/2 Y/2

X

5o

Marley protected 
ridge (fibre cement)

Protected cowl with 
upstand
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• Once the area of inlets has been calculated, then the cladding material can be chosen. The length of the building 
is multiplied by the height of the porous cladding material that is fitted above the wall which is multiplied by the 
relative porosity of the material. Porosity of some common materials used as side cladding is variable. A very 
suitable cladding would be Yorkshire boarding which depending on how it is arranged can have porosity ranging 
from 14-25%.   

• Yorkshire boarding for calf housing (YB) is a double row 152mm x 25mm board with 25mm gaps in between. The 
separation between the 2 rows of boards is equal to the gap between each board. Boards in each row are offset 
from each other to create a barrier to wind and rain whilst allowing air flow. It is unlikely that inlet area for a calf 
house will need more than (25mm) between each board and may be less depending on the area of cladding 
required. Retrofitting YB with a 19mm to 50mm gap is considered to be a primary means of improving fresh air 
delivery for existing calf houses. By modifying the sidewall cladding buildings can be retrofitted to maximise the 
effect of the wind or natural ventilation but importantly while controlling airspeed.

YORKSHIRE BOARDING
152mm boards with a 50mm gap, 2 rows 
separated by 50mm (in a sheltered site).

2 rows of boards where the centre of the inner board lines up with the 
centre of the gap between the outer boards
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• Mechanical ventilation (positive pressure tube ventilation or PPTV) systems are now being fitted to some houses. 
These work where fresh air is blown in through a plastic or polythene tubes with carefully placed ventilation holes 
which are calculated bespoke to the shed by a trained specialist in PPTV. Many calf houses require PPTV because 
calf systems do not create enough energy (by body heat) within a house to drive a stack effect. Calf houses are 
dependent on the wind blowing outside the shed to drive natural ventilation. 

For information on adequate ventilation on cow and calf sheds used for suckler systems see: AHDB 2018. Better 
Returns Programme Plus: Better cattle housing design https://ahdb.org.uk/knowledge-library/brp-better-cattle-
housing-design
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DRAUGHT FREE
• A draught is air speed of > 0.5m/s at calf level. 

• There should be no air inlets, including open doors, that can cause draught at calf level. Keep the doors closed 
at all times. Sheds should not rely on open doorways for effective ventilation. If parts of the door are needed to 
provide air inlet in the short term, consider cladding the top half of the door with ventilated sheet of a Galebreaker 
type product. 

• Fix rubber flaps with tech screws to block gaps around sliding doors to a height of 1.2m and at the hinges of 
swinging doors. 

Plastic or rubber flaps held in place with 
tech screws to prevent a draughts
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WARM
• The optimal air temperature for calves under 3 weeks old is 15-20oC. This is difficult to achieve in Ireland from 

January to April, when most calf houses are operational. 

• Low temperatures can suppress the immune system of calves in the first 4 weeks of life.

• Calves require plenty of straw bedding, deep enough for them to 'nest' in i.e. so that when they are lying down 
it covers their hocks. A damp bed increases energy losses from a calf.

• Consider using jackets on all calves. The benefit from jackets is for the first 30 days. Jackets should be made 
from a breathable material and have adjustable straps. Before moving a jacket onto another calf, they must be 
washed. If this is not possible or practical, do not use jackets on calves.
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DRY
• Direct all the best quality straw to the calf house. Do 

not use mouldy straw in the calf house.

• Calves need a dry lying area with plenty of clean dry 
straw, preferably long straw. If the environment is wet 
it allows pathogens to survive and spread more easily.

• Wet bedding also reduces the effective temperature 
in the shed for the calves due to the latent heat of 
vaporisation.

• Concrete floors should be smooth without cracks, 
ridges or pot holes and have a 1 in 20 slope, from the 
back of the pen to the front, running into drains that 
should have ideally a 1 in 60 slope. However, a 1 in 100 
slope can be used to take effluent out of the house. It 
is recommended that the drains carrying effluent are 
made of smooth pipes/drains to facilitate the rapid 
discharge of effluent from the house. New concrete 
should have a brush finish to prevent slipping.

• If an existing floor does not drain well, and creates 
unnecessary areas of dampness and a dirty floor, it 
will continue to do so forever, until drainage is added 
or the floor changed. Channels (75mm x 75mm) can 
be cut into existing concrete floors where practical, 
and use epoxy resin mortar to create a shallow 
channel. Alternatively a raised edge can be created to 
direct dirty water where you want it to go.

• Ensure drinkers are not leaking and are situated at 
the front of the pens for easy cleaning,
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CLEAN AND CLEANABLE
• Broken surfaces, such as old stone walls, broken plaster/concrete/mortars, rusted gates and old timbers are 

extremely difficult to clean and effectively remove pathogens. 

• Repair or remove impossible to clean surfaces by applying new render to walls to at least above animal height, 
use epoxy resins paints on relatively smooth surfaces, use steam cleaning and detergents BEFORE disinfectants.

• When the house is occupied, use dry disinfectants as the use of water for cleaning could increase risks of disease 
transmission.

• 1 in 20 smooth concrete slopes make it easier to keep sheds clean and all calf pens should have a suitable fall in 
the floor to promote drainage and keep the bed dry.

• Only when the shed is empty of calves should a shed be power washed, steam cleaned, disinfected and then left 
dry out over the summer.

• Effective cleaning = removal of all organic matter, washing and then use of a relevant disinfectant at the right 
dilution, for the required contact time.

Batch calving systems: recognise that all facilities will be getting dirtier as the calving season progresses. Consider 
how to create a practical break at pen level within the calving season to effectively clean facilities.

Good system design will acknowledge the absolute need for effective cleaning, and therefore enough space to create 
empty pens.
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Catherine McAloon - (Chair) University College Dublin, Charles Chavasse - Zoetis, Muireann Conneely  - Teagasc, Christine Cummins - Bonanza Calf Nutrition, 
Grainne Dwyer - Animal Health Ireland, Bernadette Earley - Teagasc, Liam Gannon - Volac, John Gilmore - Veterinary Practitioner, Ciara Hayes - DAFM, Ian 
Hogan - DAFM, Emer Kennedy - Teagasc, Mark Little - Trouw Nutrition, John Mee - Teagasc. 

TECHNICAL WORKING GROUP RAPPORTEUR

Michelle McGrath - Animal Health Ireland.

The Technical Working Group would like to acknowledge the contributions of Tom Fallon  - Teagasc, Jamie Robertson - Livestock Management Systems and 
John Donlon  - UCD to the production of this leaflet.

INTELLECTUAL PROPERTY

All images contained in this leaflet are the property of AHI, or have been included with the permission of the owner. Please seek permission from AHI if you wish 
to use these images and provide the correct attribution of ownership when reproducing them. If reusing any other material in this leaflet, please attribute AHI 
as the source. 

IMPORTANT NOTICE - DISCLAIMER
This leaflet is issued and shall be read only on the basis that it will not relied upon by any person as a basis for any act or omission or otherwise without obtaining 
professional veterinary and health and safety verification and advice and that no liability or responsibility to any person is accepted or shall be incurred, and no recourse 
or claim by any person will be made, by or against AHI,any stakeholder, collaborator, officer, agent, subcontractor or employee of AHI, any member of the Technical 
Working Group, any contributor to, author, publisher, distributor, reviewer, compiler or promoter of or any other person in respect of or in connection with the leaflet 
or the contents thereof or any matter omitted therefrom.No representation or guarantee is given, whether by AHI or any other such person, that the contents of this 
information leaflet are comprehensive, up to date, or free from error or omissions, nor that the advice provided is appropriate in every particular circumstance.

The contents of this information leaflet are not intended to be a substitute for appropriate direct advice from your veterinary practitioner. Appropriate veterinary and 
health and safety advice should be taken before taking or refraining from taking action in relation to the animal disease dealt with in this information leaflet. The contents 
of this leaflet may be updated, corrected, varied or superseded from to time by later publications or material on the AHI website and reference should be made to that 
website accordingly.

Any references in this booklet or links in the AHI website to external websites or other resources are provided for convenience only and the contents thereof are not to 
be considered as endorsed thereby.

2–5 The Archways, Carrick-on-Shannon, Co Leitrim N41 WN27.
Phone  071 9671928  
Email ahi@animalhealthireland.ie
Web www.animalhealthireland.ie

For more information consult the Animal Welfare Guidelines issued by the Farm Animal Welfare Advisory Council
http://www.fawac.ie/media/fawac/content/publications/animalwelfare/Calf%20Welfare%20Guidelines%20%20FAWAC.pdf


