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Videos related to Chapter 1. Housing for Lactating Cows — Free-stall and Bedded Pack Barns:

e Barn Design
e Resting areas

e Flooring
e Feed bunks and water troughs



https://www.youtube.com/watch?v=X9Iqph8fhBc
https://www.youtube.com/watch?v=3jg8QI9BDf8
https://www.youtube.com/watch?v=X9Iqph8fhBc
https://www.youtube.com/watch?v=EjHxIioVukU
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Factsheets related to Chapter 1. Housing for Lactating Cows — Free-stall and Bedded Pack Barns:
e Building or renovating a dairy barn: measures to keep in mind
e Lying surface
e Bedding materials

e Floor design
e Free-stall dimensions

e Biosecurity

1. Housing systems

In Canada, dairy cattle are housed in various systems based on factors such as climate, age, reproductive
stage, and producers' preferences. Housing options for cows are typically classified based on the level of
movement they provide, into two main systems: loose housing and tie-stalls. Loose housing systems,
including bedded packs and free-stalls, provide cows with regular freedom of movement. In tie-stalls,
cows are tethered to individual stalls, limiting their movement.

It is required that cows have an increased opportunity for movement throughout their life in the 2023
Code of Practice for the Care and Handling of Dairy Cattle. It is therefore recommended to explore
alternative building designs to tie-stalls for new construction projects. As a result, the information
provided on this website will primarily focus on the construction of loose housing systems. However,
Chapter 8 addresses potential renovations and improvements that can be implemented within existing
tie-stall systems.

In the early design and planning stages of new barns, regardless of the chosen housing system,
producers might want to consider incorporating outdoor access areas; The potential benefits of outdoor
access have been highlighted in the 2023 Code of Practice.

Bedded packs and free-stalls have different advantages and disadvantages in terms of cost,
management, and maintenance, as well as the health and welfare of the animals. The system of choice
will depend on the availability of resources (labour, bedding materials, etc.), economics, and personal
preference. Within bedded packs and free-stalls, there are several options and layouts.

1.1. Bedded packs

When managed effectively, bedded packs can greatly improve cow comfort and longevity. They enable
cows to better express natural behaviour, especially when resting and decrease the chance of injuries to
the legs and hooves, resulting in less lameness.

Bedded packs are commonly used by small to medium-sized dairies (around 60-200 cows). They also
offer a flexible housing solution suitable for cows of varying sizes and breeds. In addition, bedded packs
are well-suited for group housing needs, including cows close to calving, youngstock, and special needs
cows (see section 10). However, it is important to note that bedded packs typically have a larger
footprint due to the large space allocated per animal; consideration should be given to the potential


https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v10p4-5_Building_or_renovating_measures_to_keep_in_mind_No_comments.pdf
https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v6_13_Lying_surface_No_comments.pdf
https://lactanet.ca/wp-content/uploads/2025/05/2-Factsheet_Bedding-materials_EN.pdf
https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v6_10_Floor_design_No_comments.pdf
https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v10p11-12_Free-stall_dimensions_No_comments.pdf
https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v6_03_Biosecurity_No_comments.pdf
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added costs of managing both liquid and solid manure. Generally, bedded packs require excellent pack,
ventilation, and moisture management.

The keys to bedded pack success:

e Keep the bedded packs dry through effective management and water access design.
e Avoid overstocking by adhering to the recommended space allowance per animal.

e Use optimal milking preparation practices to avoid udder health issues.

Bedded pack barn layout

The barn layout for bedded packs resembles that of free-stall barns, whereby they also contain a feed
alley, feed manger, drive-through feed platform, waterers, and cow milking systems (parlour or robotic).
The difference is that the free-stalls and stall alleys are replaced with a bedded pack area. Bedded pack
barns are often designed with flexibility in mind, allowing for potential conversion into a 2-3 row free-
stall barn, with careful consideration to ensure adequate space per cow. The base of bedded packs
usually consists of a foundation made of materials such as concrete, clay, or gravel. Verify compliance
with local regulations regarding approved materials.

Methods for managing bedded pack barns

There are two types of bedded packs: conventional (anaerobic fermentation) and composted bedded
packs (aerobic decomposition), each requiring different management approaches.

1. Conventional, anaerobic fermentation bedded pack (known as ‘deep-bedded pack’)

In traditional deep-bedded packs, a layer of fresh bedding is added daily. The anaerobic fermentation
process is triggered by removing oxygen from the bedding through pressing and compaction over time.

Key points for management include:

e Bedding choice depends on cost, availability, moisture control, and pathogen growth.

e Common bedding materials include straw, wood shavings, and sand.

e The use of sawdust as bedding is not recommended, as bacterial growth occurs very quickly.

e A daily addition of fresh bedding is required, typically at a rate ranging from ~10-12 kg (22-25 Ibs) of
bedding per cow per day.

o Usually every 3-6 weeks, the entire bedded pack is cleaned out by removing and replacing all the
bedding. The cleaning frequency depends on factors like bedding material, stocking rate, and
moisture levels.

2. Composted bedded pack, using aerobic decomposition (known as “compost bedded pack”; CBP)

CBPs rely on high oxygen availability to trigger the composting process. In this natural decomposition
method, microorganisms break down organic materials, generating carbon dioxide, heat, and moisture.
An adequate balance of oxygen, nitrogen, carbon, and moisture is needed for the microorganisms to
thrive (and keep the CBP ‘alive’); a thriving CBP will produce sufficient heat to keep the pack dry and kill
most pathogens and insect larvae.
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Fine and dry wood-based materials that are rich in carbon like sawdust, wood shavings, and woodchips
are common and ideal bedding materials for composting. Such bedding provides a carbon source for the
microbes and helps absorb pack moisture. Avoid bedding materials with high moisture content. Other
bedding products like finely processed oat, soybean or wheat straw, flax shives, corn cobs, and corn
stalk have been used or added but results on their composting and absorbing properties have been
inconclusive.

Maintaining an effective CBP requires daily aeration to supply the oxygen necessary for decomposition
and to provide cows with a fresh bedding layer. The frequency and depth of stirring determines the
amount of oxygen provided, which, in turn, influences the pack's temperature. For a visual of CBP
aeration, please view the Resting Areas video between 2:27 and 3:00.

The overall management of the pack and recommendations will vary depending on season, climate,
barn size, ventilation, area allocated per cow, breed, and size of the cows. Thus, be mindful that regional
variations may occur.

Below, we provide general recommendations based on existing literature.

e Regular monitoring of the pack's temperature and moisture levels is essential.

e To ensure effective composting, ideally maintain temperature levels between 45-55 °C (110-149 °F),
measured at a depth of 15-31 cm (6-12 in.).

e Moisture management is key. Pack moisture affects cow cleanliness and udder health. For optimal
composting, keep moisture levels within the range of 40-60 %. Lower moisture levels (too dry) cause
microorganisms to deactivate, while higher levels (too wet) will limit oxygen supply and make the
pack anaerobic.

e Add fresh bedding to the pack when it becomes moist, and bedding starts sticking to the cows after
lying down. This typically ranges from every 1-5 weeks. The amount of bedding added will depend
on weather and season, with hot and dry conditions requiring less bedding compared to cold and
humid conditions.

e Based on research in the Midwestern United States, conduct aeration twice per day at a depth of
20-30 cm (8-12 in.) for effective composting.

e Remove all bedding material 1-2 times per year as needed, in spring and/or fall, leaving at least a 15
cm (6 in.) layer of old CBP material remaining to help initiate composting in the new pack.

e Solid manure from the pack can be used on land, stored, or further composted. However, verify
regional requirements regarding manure management, field applications, and disposal.

e Avoid starting a CBP during winter, as it can be challenging to reach and maintain the temperature
within the desired range of composting.

o If opting for a CBP, challenges to consider include maintaining optimal pack management during
winter (dealing with dryness/wetness issues and fogging), as well as ensuring a reliable and steady
supply of wood bedding products.

e Be mindful of the “temperature-humidity index” (THI), as research indicates that a THI exceeding 72
is linked with a significant reduction in lying time. Implement heat stress mitigation strategies
accordingly. For information on heat stress mitigation strategies, see Chapter 7. Ventilation and
Thermoregulation.


https://www.youtube.com/watch?v=3jg8QI9BDf8&feature=youtu.be
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Access to the bedded pack

The bedded pack area can be designed to allow for continuous or limited access to and from the feed
alley. Regardless of the chosen design, it is important to make provisions to prevent cows from accessing
the bedded pack during the cleaning process.

Continuous access designs

Allows for unobstructed cow movement between the bedded area and feed alley. Typically, this design
has a concrete bedding retainer of 25 cm (10 in.) high and 20 cm (8 in.) wide along its length.

Limited access designs

Typically, this design has a concrete wall at least 1.2 m (4 ft) high, separating the pack and the feed alley.

o Depending on the size of the pack, limited access designs have 1-4 access points (openings)
between the pack and feed alley for cows and equipment.

o These access points are at least 3.6 m (12 ft) wide, located every 18-24 m (60-80 ft) and at
each end of the pack.

o Add extra bedding where the access points are located to reduce wetness and damage to
the bedding due to frequent cow traffic. This damaged bedded area near the access points
(approximately 200 sq ft or 18 sq m per bedded area access point) should not be accounted
for when calculating the space allowance per animal.

Space allowance

Bedded area

A minimum of 9.3 m? (100 ft?) of suitable bedded area per lactating animal is required in the 2023
Dairy Code of Practice. However, for optimal performance and management, the recommendation
is to provide 11 m? (120 ft ?) of suitable bedded area per lactating animal. The included bedded pack
area cannot be compromised by design (like waterers inappropriately located and unusable lying
area around access points) or management (bedding and labor availability). Also, this does not
include walkways or alleys.

The space provided can range from 11-15 m? (120-160 ft2) and depends on the size and breed of
the cows. Mature, heavy Holsteins (approximately >800 kg or 1800 Ibs) may require at least 12 m?
(120 ft?) of effective bedded area, depending on pack management.

More space per cow will result in a decrease in the frequency or quantity of bedding needing to be
added. More space per cow also benefits cows’ comfort and overall welfare.

Feed alley

The feed alley (alley between the pack and feed manger) can range from 3.6-4.3 m (12-14 ft) wide to
allow the cows to move around easily and adaptability to fit various potential future manure
handling equipment designs.

Water access and location

It is essential to avoid having waterers located in the bedded pack area to keep it dry. In addition, as the
pack depth increases overtime, this will also avoid having to adjust waterers’ height. Waterers should
only be accessible along the feed alley side. In bedded packs with limited access designs, waterers can
be located adjacent to the concrete wall that separates the bedded pack from the feed alley. In
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continuous access designs, waterers can be cut into the bedded area and surrounded by a wall that
prevents access from the bedded pack side to avoid wetting the pack.
Recommended dimensions and space allowance for waterers can be found in section 6.

Figure 1: Composted bedded pack barn with the continuous access design, using aerobic decomposition,
Source: Ferme Craven.

Figure 2: Composted bedded pack with the continuous access design. The waterers are cut into the
bedded area and surrounded by a wall to prevent access from the bedded pack side to avoid wetting the
pack, Source: Ferme Craven.
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Figure 3: Aeration process in a composted bedded pack barn. Meanwhile, the cows are separated from
the pack, Source: Ferme Craven.

1.2. Free-stall barns

Free-stall barns (also known as ‘cubicle barns’) are another type of loose housing system. Like bedded
packs, cows can freely move to access resources (feed, water, and lying areas) and socialize. Unlike
bedded packs, free-stall barns have individual stalls where cows can lie down and rest. Free-stall barns
are suitable for all herd sizes and are particularly popular among large herds.

The design of free-stalls should be functional, efficient, comfortable, and adaptable for cows and their
caretakers. Considerations include ease of movement and access to resources and manure management
to ensure optimal functionality and flow. Furthermore, depending on your specific goals, it is important
to design the barn with adaptability in mind to accommodate potential future regulations.

1.2.1. Free-stall barn layout

A barn’s layout refers to the arrangement and positioning of the pens relative to the milking system.
Two common layouts are the “T” and “H” configurations, which are arranged perpendicular and parallel
to the milking system, respectively. When selecting a barn’s layout, some factors to consider are:

e Facilitating natural ventilation

e Cow movement during daily operations

Manure and bedding handling and storage

Location of special needs pen

e Walking distance to and from the milking system

e Expandability of the holding area

1.2.2. Free-stall pen layout

A pen’s layout refers to the arrangement and positioning of its major components, including the stall
rows (single, double, or multiple) and alleys (crossover, stall, and feed).

Within a pen, stalls may be arranged into the following configurations:
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e Single row: the stalls are in a single line, either facing a wall or an alley (a “1-row pen”).
e Double row: the stalls are positioned in parallel rows with the configuration relative to the cows’
body (a “2-row pen”):
o Head-to-head: the cows’ heads face each other. These stalls can be connected to the same
central post with space in the middle of the rows to provide enough lunge space or a
walkway.
o Tail-to-tail: typically, one row faces the outer wall, and the other row faces the feed alley.
o Head-to-tail: typically, one row faces the outer wall, and the other row faces a stall alley.
e Multiple rows: the stalls can be positioned with a combination of the row types listed above. An
example would be a three-row arrangement where one row of stalls faces the wall, and a double
row of head-to-head stalls is between the stall alley and the feed alley.

Pen layout options range from 1-6 rows of stalls. Pens with 1-3 rows can have a single feed bunk. Pens
with 4-6 rows should have perimeter feeding (i.e. two feed bunks positioned along each outer wall).
Ensure that an optimal feeding space per cow is maintained in either layout, see section 4 for details on
optimal feeding space (See Section 4 — Feeding Space). One-row pens are primarily used for very small
herds or small groups of cows with specific needs, like those close to calving, fresh, or requiring
individual attention and monitoring, such as special needs or sick cows (See Section 10 - special needs

pen).

When selecting a stall layout option, several factors come into play, such as herd size, specific cow
groups, ventilation system (See Chapter 7), milking system (parlour vs. Robotic see Chapter 2) and the
type of cow traffic (for robotic milking). Each design choice will affect important factors, including space
per cow, feeding and drinking space, handling efficiency, and exposure to weather conditions (rain, sun,
and snow). The choice, therefore, has implications on cow comfort, building footprint, and cost.

There are some other functional aspects to consider when choosing a pen layout, including the ease of
natural ventilation (i.e. narrower buildings have better airflow), manure management relative to alley
space (i.e. the less alley space per cow, the greater the manure contamination), and accommodating the
bedding system of choice. In addition, it is important to consider the ease of animal handling when
performing routine tasks. For example, the ability to restrict cows’ access to free-stalls when adding
bedding, for structural repairs, or to accommodate a specific robotic milking traffic system.

Considerations between 2- and 3-row pens

One of the main differences between 2- and 3-row pens is the space allocated per cow. A 3-row pen
design generally offers less space per cow compared to a 2-row pen design. This impacts not only the
feeding areas but also the space designated for movement and social interactions, which, in turn,
influences cow dynamics, including competition. Competitive environments often lead to changes in
cows’ behaviour, mostly affecting low-ranked cows like first lactation or fresh cows. These changes in
behaviour can result in extended periods of standing, more jostling, and abnormal feeding behaviours
such as reduced or delayed feeding time (avoiding the feed bunk during peak feeding times), among
others. This can result in an increased risk of the development of lameness and a decreased number of
visits to the robot and feed intake, negatively impacting cows’ health and productivity.

Regardless of the chosen pen layout, optimal management is crucial. This entails ensuring cows have
sufficient feed access through appropriate feed bunk design (see section 5), as well as feed delivery and
management. In addition, maintaining an appropriate stocking density of one cow per functional stall is
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crucial; this will be a requirement in the Dairy Code of Practice starting on April 1, 2031. Unsuitable stalls
that should not be included when determining stocking density include those that are broken or have

major obstructions or extremely improper dimensions not compatible with the size of the cattle (Refer
to DCP — Section 2.6).

In general, 3-row pens tend to have less building space per cow, making them cheaper than 2-row pens,
but it is critical to compensate for reduced space per cow with optimal management. One facility can
have different pen layouts for large herds to accommodate specific cow group requirements. For
example, 3-row pens may be an option for late-lactation cows, while 2-row pens may be most suitable
for early- and mid-lactation cows.

Pens with multiple rows

Several rows of head-to-head stalls can be arranged in parallel, resulting in 4- or 6-row pens. Single rows
of stalls can also be arranged in parallel to a set of head-to-head stalls. Wide setups of this kind are
usually designed with perimeter feeding (i.e. two feed bunks positioned along each of the outer walls).
The feed bunk length should allow at least 60 cm (24 in.) of linear feed bunk space per lactating cow.
Integrating crossover alleys, particularly in 3-row designs, helps to maximize the feed bunk space per
cow (see recommendations for feed bunks in section 5).

Overall, when making decisions about stall layout, it is crucial to carefully weigh the trade-off between
cost and footprint of the building and the long-term health and comfort of the herd while maximizing
labor efficiency. In addition, consider ventilation challenges in relation to the width of the building.

Table 1: Comparison of stall layouts adapted from Ontario Ministry of Agriculture, Food and Rural Affairs
(OMAFRA) and Dairyland Initiative.

Stall layout

Advantages

Disadvantages

Some considerations

Two-row

Head-to-head

* Optimal feeding space
per cow

 Greater alley space per
cow

* Greater protection from
weather

¢ Ease of access to stalls
from the feed bunk

e Difficult to restrict cows’

access to stalls during
routine tasks or after
milking

e Less stalls compared to
head-to-tail or tail-to-tail
stall layouts

e Difficult to have a
guided flow traffic system
for robotic milking when
stalls can be accessed
from the feed alley

« Two-row layouts often
facilitate airflow and
natural ventilation due to
a narrower building
structure

Tail-to-tail

* Appropriate feeding
space per cow

« Can restrict cows’
access to stalls during

« Difficult to monitor
cows from the central
feed alley

« Ensure that stalls facing
the wall have sufficient
lunge space. There
should be a space of 1-
1.2 m (3-4 ft) between



https://www.nfacc.ca/codes-of-practice/dairy-cattle/code2023#section2
https://www.nfacc.ca/codes-of-practice/dairy-cattle/code2023#section2
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routine management
operations

* Allows for more stalls
on the row adjacent to
the wall

¢ Enhanced cow flow in
the feed alley

e Greater exposure to
adverse weather
conditions

* Less feeding space per
cow compared to head-
to-head stall layout if
there is a single row of
stalls against the wall

¢ Potential for increased
manure contamination in
the stalls

the brisket board and the
wall to allow for
sufficient forward lunge

stalls, allowing for a
greater cow capacity,
compared to a 2-row stall
layout

space per cow
« Difficult to restrict cows’
access to stalls during
routine tasks

» Greater cow density can
increase manure
contamination in alleys
and stalls

* Natural ventilation can
be more challenging due
to the width of the
building

e Greater exposure to
adverse weather
conditions

Head-to-tail e Appropriate feeding « Difficult to restrict cows’ | « This arrangement can be
space per cow access to stalls during useful for pre-calving
« Ease of visibility and routine tasks or after cow pens
monitoring cows from the | milking
central alley e Difficult to have a
* Allows for more stalls guided flow traffic system
on the row adjacent to for robotic milking when
the wall stalls can be accessed
« Ease of access to stalls from the feed alley
from the feed bunk ¢ Less feeding space per
cow compared to head-
to-head stall layout if
there is a single row of
stalls against the wall
¢ Greater exposure to
adverse weather
conditions
Three-row  Has a higher number of | « Compromised feeding « Optimal stocking density

and feed management
are required to
compensate for limited
overall space per cow
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More than
three rows
with perimeter
feeding

* Greater protection from
weather

¢ Smaller building
footprint compared to 2
naturally ventilated barns
(each half its size)

e Difficult to restrict cows’
access to stalls during
routine tasks or after
milking

¢ Feeding space per cow
may be compromised in a

6-row

® Requires an additional
feed alley, resulting in
longer routes for feed
delivery and push up

2. Milking Parlours

Milking parlours vary in design based on whether cows are elevated above or at the level of the person
doing the milking, the orientation of cows during milking, and the methods of cow entry and exit. The
barn's positioning should be adapted to accommodate the chosen milking system and allow for herd
expansion if necessary.

When planning location of the milking parlour and holding area, consideration should be given to
minimizing the time required for cow movement and ensuring that cow grouping size aligns with the
milking parlour and holding area capacity. It is recommended that the holding area:

e Provides 1.4-1.9 m? (15-20 ft?) per cow and accommodates the largest group of cows while
factoring in differences in cow breeds.

e Has entry and exit lanes with a width of 0.9-1.2 m (3.5-4 ft) to minimize the risk of two cows
passing simultaneously or a cow hesitating to enter due to narrow entryways.

e Maintains a slope not exceeding 2% to minimize trauma and hoof wear, prevent slippery floors,
and maintain smooth cow flow.

Based on research from the University of Wisconsin-Madison and in line with guidelines in the 2023
Dairy Code of Practice, it is recommended to size the milking parlour and holding area so that cows
spend no more than 1 hour (for herds milked three times daily) or 1.5 hours (for herds milked twice
daily) per milking out of the pen. Additionally, electrified crowd gates must not be used.

Milking parlour types:

e Herringbone parlours:
o Herringbone: cows are positioned diagonally and milked from the rear.
o Long and narrow parlour.
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Figure 4: Herringbone parlour, Lactanet 2022. Adapted from : Salles de traite généralités. 9.70.1
Bdtiments. Vulgarisation agricole, janvier 2004.

e Parallel parlour:
o Cows are positioned perpendicularly to the operator pit and milked from the rear.
o Short and wide parlour.
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SALLF DF TRAITE EN PARALLFLE

Figure 5: Parallel parlour, Lactanet 2022. Adapted from : Salles de traite généralités. 9.70.1 Bdtiments.
Vulgarisation agricole, janvier 2004.

e Rotary parlour:
o High working efficiency and milking capacity.
o Often requires more than one milker.
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Figure 7: External rotary parlour, Lactanet 2022.

e Automatic milking systems: Cows are milked by robotic equipment without human intervention.
See Chapter 2 - Automatic Milking Systems.

Milking parlour and equipment rooms layout

There are several layout options for the milking parlour, milk and utility rooms, and office areas in
relation to the cow housing area. The positioning of these areas can impact factors like ventilation, barn
expansion options, and obstruction of natural light.

e Cow housing linear to the milking parlour

The milking parlour can be positioned in line with the cow housing area (milking parlour positioned at
the end of the building). With a linear layout, the milk and utility rooms and office areas can be arranged
either at the end of the building or on the side of the building (Figure 8). Linear layouts may provide
better external arrangements for milk collection while allowing for lengthwise and/or crosswise
expansion of the cow housing area. When the cow housing area is aligned with the milking parlour, it
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facilitates manure removal from the parlour without having a major impact on ventilation in the parlour
and the cow housing area.
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Figure 8: Type of ventilation according to building layout. Source: adapted from OMAFRA, 2022,
Conception et construction d’un centre de traite en fonction de la salle de traite | ontario.ca.

e Cow housing perpendicular or parallel to the milking parlour (T- or H- barn layout)

The milking parlour can be positioned perpendicular or parallel to the cow housing area (positioned at a
90° angle to the cow housing area). This barn arrangement reduces the walking distance of cows to the
parlour. A disadvantage of this barn design is the management of manure from the milking parlour.


https://www.ontario.ca/fr/page/conception-et-construction-dun-centre-de-traite-en-fonction-de-la-salle-de-traite
https://www.ontario.ca/fr/page/conception-et-construction-dun-centre-de-traite-en-fonction-de-la-salle-de-traite
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Figure 9: Cow housing layout perpendicular to the milking parlour (T-barn layout example), Lactanet
2022.

3. Alley Dimensions

Providing alleys with ample space, appropriate traction, and easy access to essential resources like
water, feed, and resting areas is key for facilitating movement and the overall health and wellbeing of
the housed cattle. Well-designed, maintained, and strategically placed alleys not only contribute to
improved hygiene, hoof health, and freedom to express natural behaviours, but they can also improve
the efficiency and safety of routine tasks and cattle handling.

The width of alleys varies depending on their purpose, but as a general guideline, they should be wide
enough to allow at least two cows to move past each other without any difficulty or obstruction. This
principle also applies to spaces near the feed bunk and waterers. It is important to ensure that the alleys
are spacious enough for two cows to comfortably pass behind one that is eating or drinking. Moreover,
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alleys should be wide enough to accommodate the equipment needed for maintenance tasks such as
cleaning and bedding.

There are various types of alleys, each serving a specific purpose. They may provide access to resources,
connect resources, or facilitate cow movement between pens and the milking parlour.

One pen should have a minimum of two waterers and two crossover alleys to ensure proper access to
water and ease of cow movement. As a general guideline, as pen size and number of stalls increase, the
number of crossover alleys should also increase to ensure easy and quick access to resources. There
should be one crossover alley for every 20 stalls in a two-row barn and one crossover alley for every 15
stalls in a three-row barn.

Table 2: Suggested dimensions for alley width.

Type of alley Recommended width
Feed and stall alley 4.3-4.6 m (14-15 ft)
Feed alley 4.0-4.3 m (13-14 ft)
Stall alley between two rows of stalls 3.0-3.7 m (10-12 ft)
Stall alley with one row of stalls 2.7-3.0 m (9-10 ft)
Crossover alley 2.4 m (8-10 ft)
Crossovers alley with water trough 4.3-4.9 m (14-16 ft)
Number of crossovers (in addition to 1 per 20 stalls (two-row barn)
the crossovers at each end of the pen) 1 per 15 stalls (three-row barn)

Source: adapted from Dairyland Initiative, OMAFRA, and the Canadian Code of Practice for the Care and
Handling of Dairy Cattle

Figure 10: Example of a 4.3 m (14 ft) wide feed alley, Source: Ferme Belvallée Inc.

For a quick look at alley dimensions and other measures to keep in mind, see the following factsheet:
Building or renovating a dairy barn: measures to keep in mind



https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v10p4-5_Building_or_renovating_measures_to_keep_in_mind_No_comments.pdf
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4. Flooring

The quality and design of flooring in dairy cattle facilities play a critical role in dairy cattle health and
well-being, particularly within loose housing systems.

The surface where cows walk and stand influences their expression of normal behaviour, walking
comfort, and locomotion (the length and speed of their strides). Poor flooring can contribute to cows
slipping and falling. It can also cause internal and external trauma to their hooves and legs. This can lead
to the development of lameness, hoof lesions, and leg injuries. For instance, abrasive, traumatic and/or
slippery flooring can lead to the development of white line disease. Hoof lesions like thin soles and
corkscrew claws can also be associated with abrasive flooring. Slippery floors can lead to injuries such as
knee lesions. Flooring design and quality also contribute to ensuring low-stress cow handling by
providing secure footing and promoting a clean and dry environment through effective drainage of urine
and manure. These factors collectively help minimize the risk of lameness.

Optimizing flooring to strike a balance between hoof growth and wear while reducing the pressure on
the hooves, similar to the attributes that pasture offers, can be achieved through proper design and
maintenance. Optimal flooring should provide sufficient traction to prevent slipping and be flat and even
to avoid causing excessive wear and trauma to the hooves while also allowing for effective cleaning.

The most common types of flooring used in Canadian dairy housing systems are rubber, slatted, and
concrete (also known as ‘solid concrete floor’) with a variety of finishes. Each type of flooring offers
varying degrees of traction, durability, comfort, and ease of cleaning, making certain options more
suitable for specific areas within a pen or barn.

4.1 Rubber flooring

The overall positive impact of rubber flooring on cow movement and comfort is well-established. Dairy
cattle prefer rubber over concrete for walking and standing. Research also indicates that rubber
improves cows’ walking comfort and confidence, leading to faster strides, longer steps, and less slipping
compared with concrete. However, not all types of rubber offer these benefits and relying solely on
rubber flooring will not guarantee benefits on cows’ gait or hoof health. Regardless of the use of rubber
flooring, ensuring optimal comfort and design of lying areas remains critical.

Various types of rubber are available in the market, differing in price and quality. While some rubber
options may appear more budget-friendly, it is essential to prioritize long-term durability and cows’
walking comfort. The key characteristics of high-quality rubber include:
e Compressibility and thickness:
o Rubber flooring must have an adequate thickness and the right level of compressibility to
effectively absorb and distribute the cows' weight during movement. This not only reduces
the pressure on cows’ hooves but also provides more traction and reduces the risk of

slipping.

e Texture and anti-slip properties:
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o The rubber’s surface should be textured to prevent slipping, especially on wet or dirty floors.
High-quality rubber flooring should offer excellent anti-slip properties, providing confident
footing by cows and minimizing the risk of accidents.

e Durability and longevity:

o High-quality rubber flooring should be designed to withstand heavy cow traffic, barn
equipment, chemicals, and a range of weather conditions that can lead to its degradation. It
should maintain its structural integrity and performance over an extended period, reducing
the need for frequent replacements.

Other important considerations are proper installation and secure attachment of the rubber to the floor
to ensure safety, ease of cleaning, and maximize its lifespan. In addition, rubber floors affect the rate of
growth and wear of hooves. If rubber flooring is extensively used across the pen, such as in feed and
stall alleys, then adjustments must be made to the frequency of strategic hoof trimming. This is to
prevent overgrown hooves, which is a risk factor for lameness.

The use of rubber flooring is strongly recommended in areas that are more likely to cause internal and
external trauma to the hooves, slipping, excessive wear, or prolonged standing for cows. Locations to be
considered include sharp turns (90-180°) around the milking center, sloped return lanes, holding areas,
and loading/unloading areas. In large herds, it is also recommended for transfer lanes to and from the
milking parlor where cows walk long distances.

4.2 Slatted flooring

Slatted concrete floors consist of a series of evenly spaced openings (or slots) through which manure
and urine pass, collected in a pit underneath the floor. For cleaning, this flooring system may use a
manure scraping method or may rely on gravity and cow traffic alone as a means of ‘scraping’ manure
into the pit. This is a popular flooring system in some parts of the world and in other production systems
with high-density of animals, like the pig and beef industry, partly because of the perceived ease of
manure management.

However, in modern dairy loose housing, the use of fully slatted floors has decreased due to its negative
impact on cows’ hoof health and the emissions of odours and gases. These drawbacks outweigh the
perceived benefits of easier manure management and the potential for cleaner walking surfaces that
this type of flooring may offer.

On slatted floors, the contact area of the cows’ hooves is reduced, leading to uneven and increased
pressure distribution within the hooves. This can result in trauma to the hooves and increased risk of
non-infectious hoof lesions. Additionally, the design and spacing of the slats can create gaps where
hooves can get caught or slip, further contributing to lameness, leg injuries, and poor walking comfort.
Another important consideration is that the accumulation of manure under a large area of the building
also results in the release of heat, which is not conducive to maintaining cows’ thermoregulation in the
summer.

Some precautions can be taken to address the challenges that come with the use of fully slatted floors.
These include ensuring optimal ventilation and the use of rubber flooring over the slats to help reduce
trauma to the hooves.
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4.3 Concrete flooring

Concrete flooring is the most popular flooring surface in Canadian loose housing systems, yet it falls
short of an ideal surface for their comfort and well-being. Considering that cows spend nearly half of
their day standing and walking, the importance of prioritizing optimal, high-quality flooring cannot be
overstated. Especially considering that the finish of a floor often represents a critical aspect that can
influence the overall success of barn construction.

Achieving the right floor finish is crucial, as there is a delicate balance between a surface that is overly
abrasive and one that is overly smooth. Optimal flooring should offer sufficient traction to prevent
slipping and a flat and even surface to prevent excessive wear and trauma to the hooves while
facilitating effective cleaning.

To prevent cows from slipping, concrete floors can feature different textures and grooving patterns.
Floor finishes may vary across different areas of the barn, depending on the risk of slippage. These
textured finishes and grooves can be applied either during the pouring of fresh, wet concrete or after
the concrete has cured (hardened).

4.4 Floor grooving

Floor grooves provide an edge for the cows’ hooves to catch onto, offering traction to help prevent
slipping. The purpose is to ensure that a cow’s hoof makes contact with a groove wherever it lands while
providing a completely flat walking surface. Additionally, this pattern allows manure to be channelled
into the grooves, which helps maintain contact between the hoof and the floor.

For optimal grooving of concrete, consider the following:

e Ensure that the surface between the grooves is flat and even to promote smooth contact between
the hoof and the floor, avoiding any bulges or uneven areas.

o Create smooth-edged grooves that form a 90-degree angle with the floor.

e Align the groove pattern parallel to the length of the alley and the direction of cow traffic.

While it is well-known that slippery floors pose a risk for lameness and hoof lesions, particularly white
line disease, there is an ongoing discussion about the ideal grooving pattern. There is limited scientific
evidence regarding the impact of different grooving patterns on specific hoof lesions. However, the
effect of flooring design on slippage, friction, and impact on the hoof has been evaluated. Over the
years, numerous recommended patterns, dimensions, and orientations for grooving have been
recommended, leading to considerable debate about the most effective pattern. The most widely
adopted pattern in new facilities currently involves creating grooves that run parallel to the alley's
length. These grooves are typically 1.9 cm (0.75 in.) wide by 1.3 cm (0.5 in.) deep, spaced at 8.3 cm (3.25
in.) center to center, leaving 6.4 cm (2.5 in.) of flat surface between the grooves (Figure 11). Areas
where cows need to make turns, change directions, or might encounter wet and slippery conditions, like
crossover alleys, are high-risk; incorporating grooves at an angle to form a diamond pattern, spaced
10.2-12.7 cm (4-5 in.) apart, can increase traction (Figure 11).

For details on sub-base aggregates and preparation, concrete mix ratio specifications, drying time,
curing, and surface treatment, please check local engineering regulations and guidelines.
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Wet concrete grooving

It is important to note that working with fresh concrete demands a high level of precision and expertise.
It is a time-sensitive process that requires the skill and knowledge of experienced professionals. The
concrete must be dry enough to prevent the grooves from closing, and fresh enough to create the
correct groove depth and prevent bulging. Grooves made in wet concrete are less likely to yield the
desired sharp edge compared to those created by cutting the grooves after the concrete has cured.
After wet grooving, it might be necessary to refine or grind the initial roughness or any sharp edges of
freshly poured concrete floors. Be aware that any missteps during its initial treatment can have severe
and lasting consequences to the health of cows’ hooves.

For these reasons, for new constructions, it is recommended to cut grooves into newly placed, flat
concrete between 7-12 days after the concrete is placed. Waiting longer results in harder concrete,
which slows the cutting process, as advised by Kammel et al., 2019.

Distance
(centre-centre)
Parallel Groove width Groove depth
3% inch 3/ inch 14 inch
Diamond Pattern Distance 1
Incorporate grooves at an angle to (centre-centre) .
form a diamond pattem for increased Diamond
traction in high-risk areas like 4-5 inches

crossover alleys and turning areas

Figure 11: Current recommended grooving dimensions. Grooving pattern recommendations based on
information from The Dairyland Initiative.

4.4 Concrete floor renewal and repair

When it comes to restoring grip to aging concrete floors or addressing issues like worn grooves, uneven
surfaces, or exposed aggregates, several methods can be employed:

e Texturing: The aim is to increase hoof traction by creating a textured surface on old concrete floors.
Methods like scarifying, scabbling, or milling involve removing a portion of the floor’s top layer of
concrete. Specialized machines with cutting tools or blades (for milling and scarifiers) or air
hammers (for scabbling) are used. The extent of surface removal, the resulting level of surface
roughness (ranging from a light texture to rough or highly abrasive surfaces), the uniformity of the
surface, the pattern left (ranging from deep and wide to shallow and fine grooves), and the coverage
(some areas of the floor can remain untouched) can vary depending on the specific machine and
method used. Scarifying and scabbling tend to leave rough, abrasive surfaces. It should be done with
caution.


https://thedairylandinitiative.vetmed.wisc.edu/home/housing-module/adult-cow-housing/flooring/
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e Re-grooving: This involves cutting grooves of varying widths and depths using specialized equipment
or a concrete saw that creates precise patterns. This method is usually more costly, but if conditions
allow, it tends to last longer.

Regardless of the method, be aware that the texture left may lose effectiveness, especially in high-traffic
areas. The quality of the work is critical, and any of these methods, if done poorly, can lead to hoof
lesions, hoof wear, and injuries. Therefore, when choosing a company and method, it is recommended
to consider not only the quality of workmanship but also the steps involved from start to finish. These
include their biosecurity measures, cleanup methods, and a comprehensive warranty that ensures both
the longevity of the floor and the well-being of the cows.

il
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Figure 12: Optimal flooring should provide cows with good traction to prevent slipping or causing
trauma to the hooves. The surface between the grooves should be completely flat, with smooth-edged
grooves that form a 90-degree angle with the floor and that run parallel to the length of the alley.
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Image courtesy of R.E. Graves’ Image courtesy of R.E. Graves’
Figure 14: Examples of flooring that was wet-grooved. Notice the ‘ridges’ and shallow depth of the
grooves. Source: pictures courtesy of Dan F. McFarland, PennState University.

For a quick look at floor considerations and recommendations, see the following factsheet: Floor design

5. Feeding area

Ensuring an optimal design of the feeding area and feeding management is vital for the well-being and
performance of dairy herds. Providing adequate space and easy feed access to all cows in a pen reduces
competition and promotes cattle’s natural behaviour, allowing them to synchronize their feeding
activity, particularly during feeding times. Competitive feeding environments may reduce the intake of a
balanced ration by the most submissive animals in the group and those showing signs of weakness or
disease. It can also lead to injuries, reducing cows’ well-being and performance.


https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v6_10_Floor_design_No_comments.pdf
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[Watch feeders and waterers video here]

Feed barrier/feeder design

The feed barrier, which serves as the physical barrier between the cow and her feed, can have various
designs. Its design can influence the level of competition at the feed bunk and can influence the height
of the feed rail which in turn affects the potential for neck injuries. Regardless of the feeder’s design,
ensuring sufficient feed bunk space and implementing effective feeding management remains critical.

Various types of feeders can be constructed for access to the ration, such as:
e Post-and-rail barriers

Headlock barriers

Slant bar

Feed stalls

e Post-and-rail

This is an open-type feed barrier with a horizontal rail attached along the entire length of the feed alley.
Research indicates an increase in displacements at the feed bunk when using post-and-rail feeders,
especially among subordinate cows, compared to headlocks. Therefore, it is crucial to ensure optimal
feed bunk space to reduce competition because a dominant cow can occupy more than her allocated
space. In addition, the risk of neck injuries in cows tends to be higher with this type of feeder. To
mitigate this, the rail should be positioned at a height that prevents cows from touching it in their
normal feeding position. It should be set forward of the curb by 20-36 cm (8-14 in.), at a height of 0.83 X
hip height. See Figure 18 for dimensions.

N

Figure 15: Post-and-rail feeder design, Source: Ferme Caribou.

e Headlock/slant bar/vertical rail


https://www.youtube.com/watch?v=EjHxIioVukU
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These feed barrier designs are effective in reducing competition during feeding. The physical barriers
between cows’ heads during feeding reduce jostling and displacements at the bunk. This improves feed
access, particularly for subordinate cows and first lactation cows.

Tilting the top of these rails forward is important to reduce pressure on the shoulders. It is suggested
that the top of the rail be at least 20 cm (8 in.) forward for adult animals, therefore sloped 15-20%
forward. See Figure 18 for dimensions.

Figure 16: Headlocks at the feed bunk, Source: Ferme Melga Inc.

Figure 17: Slant bars at the feed bunk, Source: Ferme Mystique S.E.N.C.
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FEED BARRIERS

FORWARD EXTENSION ANGLE
8to14in (20-35¢m) 15%-20%/8t012in (20-30 cm)
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| - - A
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TOP BAR
HEIGHT
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083xHH
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HEIGHT BOTTOM
o S SURFACE HEIGHT AR };?3% \ . SURFACE
: 1
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4t06in(10-15¢cm)

Figure 18: Guidelines for dimensions of post-and-rail barriers and headlock barriers, Lactanet 2022.

For a quick look at dimensions for feed barriers and other measures to keep in mind, see the following
factsheet: Building or renovating a dairy barn: measures to keep in mind

Feed stalls

This type of partition between adjacent cows in the feed bunk minimizes aggressive displacements while
providing ample and open feeding space. To further enhance feeding conditions, incorporating a slightly
elevated platform covered with rubber flooring allows cows to stand comfortably while eating (Figure
20). Proper sizing of the platform and feed stalls ensures that cows are positioned correctly to defecate
in the alley. This design not only reduces displacements at the feed bunk but also prevents disruptions
during feeding caused by manure-scraping. It keeps cows' hooves away from “manure waves” generated
by automatic scrapers while they eat. Collectively, this design promotes optimal hoof health and cow
comfort.

When opting for this feeder design, it is important to consider the manure management system and
ensure that the platform does not interfere with cow flow, such as at the exit of robotic milking units.
Additionally, if your herd consists of a wide variety of cow breeds and sizes, using these feeders may be
challenging when it comes to maintaining a clean platform and correctly positioning cows for defecation
in the alley.


https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v10p4-5_Building_or_renovating_measures_to_keep_in_mind_No_comments.pdf
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Figure 19: Diagram of feed stalls in a research study by DeVries and von Keyserlingk, 2006, designed to
reduce competition at the feed bunk.
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e Feed-stall al:‘
‘Feed platform with rubber flooring with concrete fl

Figure 20: Example of strategic use of rubber in a feed platform, K-View Farms, Alberta (photo credit:
Laura Solano). Dimensions for the feed stalls on a raised platform with rubber flooring used at K-View
Farms in Alberta. (a) Centre-to-centre stall divider placement. Dr. Trevor DeVries’ research used 34 in for
this dimension. (b) Platform length: K-View uses 50 in for first- and second-lactation cows and 52 in for
third-lactation and greater, with a 1-degree slope for urine drainage into the alley. There is a grooved,
textured rubber on the platform. (c) Platform height. (d) Alley width. The feed platform requires manual
scraping. In the case of K-View Farms, the feed platform, designed for an evenly sized herd, necessitates
manual scraping only a few times per week. While this design is effective at K-View Farms, it may pose
challenges in some herds depending on the composition (i.e., cattle sizes) and management.

Feeding space

Managing an adequate linear feed bunk space and stocking density is key to reducing competition and
promoting feed intake. Table 3 outlines the minimum feed bunk space per group of animals. Headlocks
spaced at the minimum recommendation of 60 cm (24 in.) are unlikely to be fully utilized during peak
feeding times, regardless of the milking system (milking parlour or robotic milking). In addition, the
overall width of cows increases with parity, with adult Holstein cows averaging 86 cm (34 in.) wide
(Figure 21). This makes the minimum recommended space insufficient to accommodate all cows in the
feed bunk simultaneously. Therefore, providing 76 cm (30 in.) of linear feed bunk space per cow,
including lactating cows, can help reduce competition at the feed bunk during peak feeding times.

Table 3: Minimum linear feed bunk space per group of animals. Adapted from recommended practices
in the Dairy Code of Practice 2023 - National Farm Animal Care Council.

Group of animals Minimum
Lactating cows 60 cm (24 in.)
Dry cows 76 cm (30in.)
Transition cows 76-91 cm (30-36 in.)



https://www.nfacc.ca/codes-of-practice/dairy-cattle/code2023
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Figure 21: Average cow width measured from 54 cows in 1%t (n = 26), 2" (n=13),3“ (n = 7), and 4" (n =
8) parity, Source: Santschi, 2014.

Feed bunk design

To promote natural eating behaviour, it is recommended to position the feed manger 10-15 cm (4-6 in.)
above the cows’ standing surface (on the cow alley side). If the feed manger is too low, cows may need
to spread their front legs to eat or excessively move forward to reach the bottom of the feeder. This
forward position not only takes up more space at the feeder, but also shifts cows’ weight onto their
front legs, potentially leading to front leg lameness and premature hoof wear. It is strongly
recommended to use surface materials for the manger that are acid-resistant and smooth enough to
facilitate cleaning.
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Figure 22: Feed alley, Source: Ferme Melga Inc.

The purpose of the feed curb is to keep the feed within the feeding alley and out of the pen without
interfering with the animals' ability to eat comfortably. When determining the height of the feed curb,
consider factors like the presence of a bottom rail or pipe (common in headlocks and slant bars) and aim
to provide ample clearance to prevent brisket injuries. For Holstein cows, it is recommended to keep the
feed curb height below 51-56 cm (20-22 in.) and for Jersey cows, below 41 cm (16 in.). That is roughly
equivalent to about one-third of their hip height.

To ensure cows have continuous access to their ration, feed must be pushed towards cows multiple
times throughout the day. If adequate manual pushing by animal caretakers is not possible there are
alternative ways to prevent feed dispersal while keeping it accessible. However, it is important to be
aware that maintaining feed bunk cleanliness can be more challenging as these alternative systems are
more difficult to clean.

Some options to maintain feed close to cows include:
e A concrete curb (hollow feeder; Figure 23).
e A plastic panel fixed to the ground and secured with suspended cables (Figure 24) or steel
tubes/bars.

The feed delivery alley should have sufficient width to accommodate the chosen method of ration
delivery and feed push-up, as well as potential integration of future advancements in feeding
technologies.
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Figure 24: Feeder with plastic wall to prevent feed from getting pushed far from cattle, Source: Ferme
Caribou.



Chapter 1. Housing for Lactating Cows Page 31

Figure 25: Automatic feed push-up allows for consistent and continuous feed access, Source: Ferme
Melga Inc.

6. Water troughs

Dairy cattle require continuous access to clean, high-quality water. A lactating dairy cow’s water
consumption can be up to 150 liters (40 US gallons) per day. Water intake is influenced by diet, milk
production, stage of lactation, temperature, health, and metabolic status. Challenges arise during
periods of high water demand, such as after milking or while experiencing heat stress. To prevent
animals from running out of water and competition, water troughs should fill quickly, and sufficient
drinking space must be provided.

Recommended guidelines to maintain optimal water intake and management include:

e Maintain a water supply flow rate of 23-26.5 L/minute.

e Have at least two watering points per pen to reduce competition.

e Provide a total length of waterers of 7.6 cm/cow (3.5 in./cow).

e Position the waterers at a height of 60-80 cm (24-32 in.) for Holsteins and 53-74 cm (21-29
in.) for Jerseys above the cows’ standing surface. This is equivalent to approximately half
their hip height (0.5 X hip height).

e Provide water troughs with a depth of at least 10 cm (4 in.).

e Ensure sufficient clearance around the water troughs.

e Maintain the water level at 5-10 cm (2-4 in.) below the rim of the trough.

e Ensure that water troughs can be cleaned easily. Water troughs must be drained daily and
cleaned more thoroughly at least twice per week with a brush and a cleaning agent.

e Avoid raising the floor around the trough, as it may be perceived as an obstacle to drinking,
particularly for cows with foot and leg problems.
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e Install cold-resistant or heated waterers in cold buildings.
e In narrow alleys, consider installing individual (single and dual) drinking troughs aligned with
the direction of animal traffic, preventing obstructions in the alleyway.

Watch feeders and waterers video here

WATER TROUGHS

WATER LEVEL WIDTH

2 to 4inches from w 35 linearinches per cow
i
A

HEIGHT FROM

THE GROUND
20 3inor+ 05xHH I
. _
EASY TO CLEAN AND DRAIN

Figure 26: Recommended water trough dimensions.

For a quick look at dimensions for water troughs and other measures to keep in mind, see the following
factsheet: Building or renovating a dairy barn: measures to keep in mind

7. Lighting

Sufficient light and adequate light intensity must be provided to properly stimulate the cows’ brains and
induce the physiological process leading to higher milk production. Several research studies have shown
that a long day photoperiod (LDP), compared to a natural photoperiod, results in increased milk
production. On average, this increase in milk production amounts to 2 kg/day, regardless of the initial


https://www.youtube.com/watch?v=EjHxIioVukU&feature=youtu.be
https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v10p4-5_Building_or_renovating_measures_to_keep_in_mind_No_comments.pdf
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level of production. In addition, this increase in milk production does not seem to affect the milk
composition.
Recommended guidelines to provide optimal lighting conditions include:

e Maintain a light intensity of 200 lux at the cows’ eye level.

e Ensure that light is evenly distributed throughout the building.

e Regularly clean the light fixtures to prevent the buildup of dust and dirt.

e Implement LDP by maintaining a lighting schedule that consists of 16 hours of continuous light

followed by 8 hours of darkness, ensuring consistent timing for light and dark periods.

8. Free-stall design

Cows' lying behaviour, which is crucial for their wellbeing and comfort, is influenced by a range of
interconnected factors, including parity, stage of lactation, milk yield, and health status. Housing and
management conditions, like the comfort of lying surfaces, also plays a critical role. Over the past 2
decades, researchers in the field of cow comfort have paid considerable attention to understanding how
to optimize resting surfaces so that cows meet the common benchmark of 12 hours of daily lying time.
Special emphasis has been placed on designing and maintaining free-stalls that are safe, comfortable,
clean, and dry.

A requirement in the 2023 Code of Practice for the Care and Handling of Dairy Cattle is that stall design
be compatible with cows’ size (section 2.5). A key characteristic of stalls includes providing adequate
space in relation to the body size of cows. Stall design should allow cows to perform normal and
unobstructed lying and rising movements, without altering their stance, while minimizing the risk of
injury. Additionally, a stall must feature a sufficiently cushioned and dry surface that offers proper
traction to prevent slipping and injury to the hooves. This is achieved by the provision of large quantities
of dry bedding.

In summary, stalls should:
e Be free of obstructions.
e Allow ease of movement while minimizing the risk of injury.
e Provide a comfortable, dry, non-slip, and cushioned area.

[Wtch the Rest Area video here].

8.1. Stall Base

There are two types of stalls common in Canada:
1. Deep-bedded stalls

Deep-bedded stalls typically have a minimum depth of 20 cm (8 in.) to accommodate bedding material.
This bedding material is often sand or organic bedding material such as a straw-lime mix or dried
manure solids (sometimes referred to as “compost bedding”). Research studies indicate that cows
housed in these stalls commonly achieve around 12 hours of daily lying time and often exhibit lower-


https://www.youtube.com/watch?v=3jg8QI9BDf8&feature=youtu.be
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than-average rates of lameness. Therefore, deep-bedded stalls are an excellent choice for optimizing
cow comfort.

To ensure cow comfort, it is crucial to keep the stalls properly bedded, levelled, and dry. Soiled and wet
sections must be regularly removed, with fresh bedding added as needed to maintain the appropriate
depth. Completely clearing bedding from the back of the stall (hind leg space) at least once a year is
recommended. In cases of deep soiling, it is advisable to replace all of the bedding.

When opting for deep-bedded stalls, it is important to consider challenges concerning stall bedding
management, and manure handling and equipment. Issues related to stall dimensions should be
considered, as the depth of the bedding surface can vary (Ex. cows kicking out bedding changing surface
height). If opting for compost bedding, bacterial growth and udder health must be monitored at a higher
degree.

Deep-bedded stalls offer several key advantages:
e Optimal lying surface cushioning
e Reduced abrasion
e Encouragement of longer resting periods
e Decreased occurrence of lameness
e Improved traction during rising and lying movements

Figure 27: Deep-bedded stalls with sand bedding, Source: Ferme 7 Terres Inc.

2. Concrete stalls covered with a base material

In these types of stalls, a rubber matt, a mattress, or a waterbed is typically placed on the stall surface
and covered with bedding. Regardless of the chosen stall base material, it is crucial to provide large
amounts of bedding, typically around 7-10 cm (3-4 in.), with a minimum of 5 cm (2 in.). Ensure that stalls
have uniform bedding coverage, and dry and clean bedding. The provision of ample, high-quality, and
dry bedding is perhaps the number one factor that impacts cow comfort, lying behaviour, and injury
recovery. Even though these types of stalls are often promoted by stall base manufacturers as "low
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maintenance", it is important to keep in mind that they still require daily upkeep, cleaning, and regular
provision of generous amounts of bedding.

Various types of bases (i.e., matt, mattress, or waterbed) are available on the market, each offering a
range of comfort options. When selecting one for your cattle, consider the following criteria:

e Cushion and thickness: The layers and materials should be designed for shock absorption,
providing a cushioning effect. The thickness of the inner materials or layers (foam, water, gel,
rubber, grit, etc.) should allow it to conform to the shape of the cow, providing excellent
support for her bone structure.

e Compression and grip: It should compress under the weight of the animal, providing stability
and grip for their hooves when entering and exiting the stall. The base material should allow
hooves to sink in slightly, enhancing grip in lying and rising movements while minimizing trauma
to the hooves.

e Stall coverage: It should extend along the entire length of the stall, as close to the rear curb of
the stall as possible. This ensures that when cows rise, the weight-bearing of their rear hooves
remains in contact with a cushioned surface that provides both traction and support while
minimizing trauma to the hooves.

e Surface quality: The top cover should be waterproof, durable, and non-slip to ensure hygiene,
longevity, and grip.

e Warranty and local service: Beyond the length of the warranty, carefully read the fine print to
understand what the warranty covers; such as repair, replacement, or options for replacing
specific parts (e.g., foam or rubber). Additionally, consider the quality and support of service
available in your area.

Test of the compressibility of the stall base as a sign of stall comfort

The Clegg Impact Tester (referred to as ‘Clegg hammer’) is a portable device used to measure the
surface hardness and shock absorption of various materials, especially those used in sports surfaces,
flooring, and pavement. In evaluating cow comfort, the Clegg hammer can be used to assess the stall
surface compressibility. A higher Clegg Impact Value (CIV) indicates a harder surface. Based on research
involving 40 herds with various stall surfaces, deep-bedded sand stalls and pasture averaged 0-3 CIV,
while concrete and hard rubber ranged from 10-100 CIV. Other types of materials fell within the 4-10
CIV range. The need for bedding increases with surface hardness to guarantee a soft and comfortable
lying area.
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8.2. Stall bedding

The quantity and quality of bedding plays a crucial role in cow comfort, lying behaviour, and injury
recovery. Numerous scientific studies consistently support the beneficial impact of greater stall bedding
depth in mitigating lameness. In addition to enhancing comfort, bedding reduces abrasion between the
cow and the stall base while improving moisture absorption to maintain clean, dry stalls.

The table below outlines common bedding types and considerations. The choice of bedding depends on
factors such as season, price, availability, housing system, and personal preference. Regardless of the
chosen bedding type, proper management is essential to ensure clean and dry stalls.

Table 4: Characteristics of different types of bedding commonly used for dairy cattle.Based on: The
Barn; A Source of Comfort - Practical Guide to Evaluating and Improving Comfort in the Barn, Valacta
2014.



https://lactanet.ca/wp-content/uploads/2015/01/guide-confort-ang-v3-version-finale-2015-02-02.pdf
https://lactanet.ca/wp-content/uploads/2015/01/guide-confort-ang-v3-version-finale-2015-02-02.pdf
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TABLE 3.1 - WHAT TYPE OF BEDDING SHOULD YOU CHOOSE?
BEDDING CHARACTERISTICS ABSORPTION

Cereal straw Good insulator Average to good
Good for comfort
Variable availability

Shavings/sawdust Must be kept dry Good
Good availability
Good for composting
Fine particles

Switchgrass Excellent yield (8.5 T/ha) Good
Production cost similar to cereals

Often used as a groundcover to control erosion
of riverbanks

Takes 2 years to become established
Can be dusty when chopped

Crop residues Fibrous/coarse Good
Flax/corn/soybean/ Difficult to harvest dry
canola Possible soil contaminants/mold

Inexpensive

Peat moss Superior absorption High
Odors absorption
Fly control
Can be dusty
Loses capacity to insulate when wet
Dark color

Recycled manure Good for comfort Good
Potentially harbors pathogens
Needs to go through a composting or digestion process
Variable levels of humidity
Milking method must be impeccable
Need to consider cost of equipment and storage

TABLE 3.2 - **CSA STANDARDIZED Reduced cost of bedding inputs
PARTICLE SIZE FOR MASON" Dark color
SCREEN % PASSING THROUGH y .
5,00 mm (#4) 100 Sand Superior comfort . Must be filtering
250 mm (48) 90-100 Very little insulating properties
1.25 mm (#16) 85-100 Can be challenging to handle
630 pm (# 30) 65-95 i i
315 pm (#50) 15-80 Ahra.slve for s - - "
160 ym (100) 0-35 Particle size comparable to the “mason” category
80 um (#200) 0-10 Grains s <3mm (< 1/8in.)

Consult the following factsheet for advantages and disadvantages of different types of bedding:
Factsheet on bedding materials. Factsheet prepared as part of the training program “Solutions to
combat climate change in cattle and forage production.” Project funded through the Programme
d’appui a la lutte contre les changements climatiques en agriculture, under the 2013-2020 Climate
Change Action Plan. To take the free online course, go to: Here



https://lactanet.ca/wp-content/uploads/2025/05/2-Factsheet_Bedding-materials_EN.pdf
https://cible.agricarrieres.qc.ca/Web/MyCatalog/ViewP?pid=NbPO7IDoJVJLyDbyjaF8aw%3d%3d&id=WlKr8AzGIdrjubKKnGCSOw%3d%3d
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8.3. Stall dimensions

The following tables offer recommended stall dimensions that encourage cows to lie down correctly,
stay clean, and facilitate natural movements for lying down and rising. These dimensions are designed to
ensure cows can rest comfortably and minimize the risk of injury.

Figure 29: Animal dimensions to consider when designing stalls for your cows. Based on: The Barn; A
Source of Comfort - Practical Guide to Evaluating and Improving Comfort in the Barn, Valacta 2014.

Neck rail Deterrent

| ' / strap or pipe
>

Mattress

Free Stall

Figure 30: Example of stall dimensions according to recommended formulas, Lactanet 2022. Based on:
The Barn; A Source of Comfort - Practical Guide to Evaluating and Improving Comfort in the Barn,
Valacta 2014.

Example of stall dimensions based on standard formulas:


https://lactanet.ca/wp-content/uploads/2015/01/guide-confort-ang-v3-version-finale-2015-02-02.pdf
https://lactanet.ca/wp-content/uploads/2015/01/guide-confort-ang-v3-version-finale-2015-02-02.pdf
https://lactanet.ca/wp-content/uploads/2015/01/guide-confort-ang-v3-version-finale-2015-02-02.pdf
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Holstein:
Height at the hips: 152 cm (60 in.)
Width at the hips: 64 cm (25 in.)

Jersey:
Height at the hips: 127 cm (50 in.)
Width at the hips: 53 cm (21 in.)

Page 39

Table 5: Recommended free-stall dimensions based on formula-estimated relationships to cows’ body
dimensions with example calculations for Holstein and Jersey cows.

Description Formulas Holstein lersey
A Total length (facing a wall) 2 xHH 305cm (120in.) 254 cm (100 in.)
B Length per animal (head-to-head) 1.8 x HH 269 cm (108 in.) 229 cm (90 in.)
C Lying space length 1.2 x HH 183 cm (72 in.) 152 cm (60 in.)
D Neck-rail height 0.83 xHH 127 cm (50 in.) 107 cm (42 in.)
E Neck-rail distance from the curb 1.2xHH-2" 178 cm (70 in.) 147 cm (58 in.)
F Brisket locator edge height <4” 10cm (4 in.) 10cm (4 in.)
Deterrent
G strap/obstruction/restraint strap 0.7 xHH 107 cm (42 in.) 76-89 Fm (30-35
height in.)
H Platform height <8” 20cm (8in.) 20cm (8in.)
I Divider-alley space Max 12" 30.5cm (12in.) 30.5cm (12in.)
J Stall width 2 xWH 127 cm (50 in.) 107 cm (42 in.)

HH: height at the hips
WH: width at the hips
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Neck rail
E e

Brisket
locator

< >
»

Bl and B2
E-STALL DIMENSIONS BASED ON COWS' BODY WEIGHT

B = s
Dimensions ody Weight Estimate (kg)
450 550 640 730 820 910

A Centre-to-centre stall divider placement (stall width) 42in (%07 cm) 45mn(N4cm) 48in {122 cm) S0in{27cm) 54 (137 cm) 57in (145 cm)
B1 Total stall length facing a wall 9%in{24cm)  W08in(274cm)  108in (2Mcm) 120in{305cm) R0in{305cm) 126in (320cm)
B2 Outside curb to cutside curb distance foc head-1o-head platform 180in (457cm)  12in{488cm) W2in{488cm)  204in(SBcm)  204in(58cm)  26in(549cm)

C Distance from rear curb to rear of brisket locator &4 in (163cm) 66 in (168 cm) 68 (73om) 70in(178cm) 72in (183cm) 75in (191cm)

6-8in 6-8in (15 6-8in 6-8in 6-8in 6-8in

D Widthof rear curh {i15-20cm) 20cm) (15-20¢m) (15-20cm) (15-20cm) (15-20cm)

E Horizontal distance between rear edge of neck rail and rear edge of curb for mattressstalls ~ 64in(163cm)  66in(168cm)  B8in(IM3cm) 70in{178cm) 72in (183cm) 75 (191cm)

E Horizontal distance between rear edge of neck rail and rear edge of curb for deep badded stall 58in (47 cm) 60 in (152cm) 62 in (157 cm) 64in (163cm) 66in(168cm) 69 (I75cm)

F  Distance from rear edge of divider loop to point of curb Sin{23cm) 9in{23cm) 9in{23cm) 9in(23cm) 9in{23cm) 9in(23cm)
G Height of brisket locator sbove top of curb (loose bedded stall or mat/mattress surface) 3in{Bcm) 3in(8cm) din (10cm) 4in (10cm) 4in (10cm) 4in (10cm)

Height of upper edge of bottom stall divider rail above top of curb (loose bedded stall or 7 7 5 - 2
H malmatiress surface) Win (250m) W0 m({25am) 2n{3om) 12in{3tcm) B (33cm) Win (36cm)
1 Interior diameter of the stall divider loap 30in (76cm) 33in(84cm) 33in{84cm) 36in {91cm) 36in{91cm) 38in (1cm)

J  Height of neck rail above top of curb (loase bedded stall or mat/mattress surface) 42in (¥7cm) 45in (4cm) 48in (122 cm) 50in{@7cm)  S2in(i32cm) 54in (137cm)

5-35in 535in 5-35in 5-35in 5-35in 5-35in

K. Obstruction height @3%cm) (B8 (13-89cm) (B-89cm) (1389cm) (13-89cm)

N . 20-22in 20-22in 20-2in 20-22in 20-22in 20-2in

L Hortzonts distanos from brisket locator 4o loop angle ES6em)  (S156cm) (51-56cm) {51L56cm) (5156cm) (5156cm)

M Rear curb height 8in {20cm) 8in(20cm) 8in{20cm) 8in (20cm) 8n(20cm) 8 (20cm)

Figure 31: Recommendations for deep-bedded stalls, Source: adapted from The Dairyland Initiative,
School of Veterinary Medicine, University of Wisconsin-Madison.

For a quick look at recommendations for free-stall dimensions and lying surfaces, see the following
factsheets:

e Free-stall dimensions
e Lying surface

9. Footbath design


https://thedairylandinitiative.vetmed.wisc.edu/home/housing-module/adult-cow-housing/freestall-dimensions/
https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v10p11-12_Free-stall_dimensions_No_comments.pdf
https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v6_13_Lying_surface_No_comments.pdf
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Digital dermatitis, also known as hairy/strawberry/foot warts, is an infectious hoof lesion with a
bacterial component, ranking among the leading causes of lameness in confined dairy cattle. This hoof
lesion manifests in various stages, ranging from active to chronic lesions.

To prevent and control digital dermatitis and other infectious hoof lesions, the primary focus should be
on maintaining optimal hygiene and biosecurity. This includes ensuring that cows have a clean and dry
environment and non-abrasive walking surfaces to help reduce the risk of skin damage, which can
provide an entry point for bacteria (See flooring section). Additionally, preventing infected animals from
entering the herd and managing replacement animals to prevent new infections is crucial.

For a quick look at recommendations for biosecurity, see the following factsheet: Biosecurity

Central to these control strategies is the use of footbaths. Footbaths should be used to prevent digital
dermatitis and not as treatment. The goal of footbathing is to minimize the occurrence of active stages
of digital dermatitis. To achieve this, a footbath must be designed effectively, and its use must
consistently follow a well-planned protocol. Consult with your advisors to determine the protocol that
best suits your herd's needs. Additionally, youngstock and non-lactating cows should also be included in
footbathing protocols; The footbath design and location in the barn should take this into account.

An effective footbath design should enable each animal to immerse their rear feet at least twice in an
antibacterial solution, ensuring coverage up to or above the dewclaw area (~¥10 cm or 4 in.) as they walk
through it. Accomplishing this requires a combination of a long and deep footbath design.

Characteristics of an effective footbath design:

e  Minimum length: 3-3.7 m (10-12 ft) — to guarantee that cows’ rear feet are immersed at least
twice.

e  Width: 50-60 cm (20-24 in.) — to minimize the volume of solution required, reducing cost and
environmental impact.

e Step-in height: 25 cm (10 in.) — to facilitate filling and retention of a minimum of 10 cm (4 in.) of
antibacterial solution.

Other footbath features include angled (~70°) and high (91 cm or 36 in.) sidewalls that create a tunnel
effect to facilitate cow flow, reduce defecation, and help maintain the footbath’s volume. If sidewalls

are used, one of them should be removable for ease of handling down cattle.

We support the following recommended footbath design from the Dairyland Initiative:


https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v6_03_Biosecurity_No_comments.pdf
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1012

Figure 32: Recommended footbath dimensions and design. Source: Dairyland Initiative, assessed on

February 17, 2024.

Other considerations for footbaths include:

Location: Place the footbath away from the milking unit (parlour or robot), ensuring that the
footbath will not interrupt the flow of cattle during milking and that it can operate independently.
This set up also promotes food safety by reducing the risk of milk contamination. For more details
on footbath location for robotic milking facilities, See Chapter 2 on Automated Milking Systems.

Drainage: Minimize the risk of equipment corrosion, such as the cable of manure scrapers, by
preventing footbath wastewater from flowing into alleys. For optimal drainage, consider installing a
dedicated drain for the footbath's wastewater.

Automated footbaths: Automated footbaths can be programmed to fill, flush, and renew the
footbath solution at a selected concentration. While the initial financial cost may be higher, there
are long-term benefits. Automated footbaths can ensure consistency of use (which can help reduce
digital dermatitis) while improving labour efficiency. Also, they may be associated with improved
worker safety and optimized chemical use (which can help reduce the environmental impact of
footbath chemicals and associated costs).

If choosing an automated footbath, consider:

Compatibility: Not all automated footbaths work with all footbath chemicals and solutions.
Automation level: Different footbaths have varying levels of automation, which affects costs. Some
require manual filling of water or chemicals, while others automatically mix and dispense the
solution. Some even flush and refill automatically as needed.

Maintenance: Be prepared for potential malfunctions, improper programming, and regular
maintenance.

Length and depth: Verify that the automated footbath meets or exceeds the minimum
recommended dimensions to be effective.


https://thedairylandinitiative.vetmed.wisc.edu/home/housing-module/adult-cow-housing/footbath/,
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Planning for the future: With the rise of artificial intelligence, automated real-time detection of digital
dermatitis lesions will be possible. Additionally, it will be possible to classify cows based on their digital
dermatitis lesion stage as they enter the milking unit and sort them into a footbath as they leave. New
facilities should consider areas around the milking units that accommodate these automated decision-
making systems.

10. Facilities for treatment and special needs

10.1. Treatment and husbandry procedures facilities

Every dairy operation, regardless of its herd size or housing system, requires an area for the safe and
efficient restraint, treatment, and care of cows. The specific facilities required may vary based on herd
size, husbandry practices, management and unique needs, but this area should be designed and located
to facilitate observation, separation, restraint, and treatment.

Some considerations when planning a functional and efficient treatment area include:

e Strategic location: Ensure a location that allows for constant and easy observation, ideally in
proximity to the milking unit or milking centre.

e Single-person handling: Design it to allow for a single person to handle and separate individual cows
or groups.

e Storage: Provide adequate storage space for medications, hoof care tools, and restraining
equipment. These should be easily accessible from the working area.

¢ Hygiene and flooring: Provide non-slip flooring as well as convenient access to disinfecting and
cleaning equipment to maintain a clean environment with efficient labor methods.

e Other resources: Ensure adequate lighting and provide access to feed and water.

e Holding area: Consider an adjacent short-term sorting facility to hold sorted cows.

e Restraint equipment: Ensure proper restraining equipment, such as self-locking headgates,
palpation rails, and handling chutes.

e Clearance: Maintain a minimum clearance of at least 6 ft (1.8 m) around the treatment area to allow
personnel to move freely and conduct work safely.

10.2. Special needs facilities

Special needs facilities are designated areas to ensure proper and safe care for calving, transitioning,
sick, injured, and lame cattle. These spaces should be designed and maintained to provide a low-stress
environment, free from competition for resources, and an optimal resting surface. As per the 2023 Code
of Practice for the Care and Handling of Dairy Cattle, the type and quantity of bedding in special needs
areas must ensure comfort, insulation, dryness, and traction.

Considerations for planning special needs areas include:
e Minimize disease transmission and maintain hygiene:
o Facilitate easy cleaning and routine bedding.
o Maintain designated areas for their intended purpose (e.g., avoid using calving areas for sick
cattle).
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o

o

Plan and size pens for an all-in/all-out group management approach for effective cleaning
and disinfection.
Position these areas at the end of the manure management system.

e Designate specific areas for different needs, ensuring they meet space requirements:

o

O O O O O

Individual cow maternity pens should provide at least 15 m? (160 ft?) of resting area.

Group maternity pens should provide at least 14 m? (150 ft2) per cow of resting area.
Transition cow pen

Sick cow pen

Lame/injured cow pen

Other high-risk cows including those with low/slow milk production, subordinate cows, and
cows in heat.

e Provide access to water and feed.
e Situate in proximity to the milking units/centre, treatment area, and handling chute.
e Ensure the pens are in an area that is easily monitored, or install cameras, especially for calving

pens.

e Ensure ample space for entry and exit of down cattle and provide proper equipment for lifting,
moving, and supporting down cattle following the 2023 Code of Practice for the Care and Handling
of Dairy Cattle guidelines.

e Ensure proper ventilation and lighting.

e Provide non-slip, soft flooring like rubber to enhance cow comfort and safety.

Figure 33: 2-row special needs pen, Source: Caribou Farm.
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