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Video related to Chapter 8. Improvements for Tie-stall Housing:

e Improvements to Tie-Stall Barns

Factsheets related to Chapter 8. Improvements for Tie-stall Housing:

e Tie-stall adjustments
e Bedding keeper

1. Tie-stall regulations

In the 2023 Code of Practice for the Care and Handling of Dairy Cattle (copyright held by the
National Farm Care Council and Dairy Farmers of Canada), it is required that newly built dairy barns
provide lactating and dry cows the opportunity to have social interactions and move freely,
untethered on a daily basis all year round. It is recommended when building a new barn to consider
options such as free-stalls, bedded packs, or other housing types that allow dairy cows to have
regular opportunity of movement. It will also be required, as of April 1, 2027, that all lactating and
dry cows housed in tie-stalls (tethered cows) must not be tethered continuously throughout their
production cycle (calving to calving) and be provided with regular opportunity of movement. The
following information is provided to help improve previously constructed tie-stall facilities.



https://www.youtube.com/watch?v=Nu4mxSHyaM8
https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v9_17-18_tie-stall_adjustments_No_comments.pdf
https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v9_2_Bedding_keeper_No_comments.pdf
https://www.nfacc.ca/codes-of-practice/dairy-cattle/code2023
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The Code of Practice for the Care and Handling of Dairy Cattle also determined that, effective on
April 1, 2029, cattle must calve in areas that permit them to turn around, such as in loose-housed
maternity pens, yards or pasture. This requirement is currently in effect for new barn constructions.
For information on calving or maternity pens, see Chapter 3: Housing for Dry and Transition Cows. If
you are considering adding pasture access or offering cows access to exercise yards, information on
pasture and exercise yards can be found in Chapter 6: Pasture and Exercise Yards. Additionally, for
information on ventilation in tie-stall facilities, see Chapter 7: Ventilation.

2. Stalls

Stall dimensions are very important in tie-stall facilities and should be adapted to the size of the
animals. Stall dimensions can be calculated by measuring hip width (HW) and hip height (HH) (Figure
1). To determine appropriate stall dimensions, measure at least 5 dairy cows in your herd and
calculate the average HW and HH. Measuring mature cows (Lactation 3+) is recommended to have
the average of the biggest cows in the herd to ensure enough space for all cows. Take the calculated
average HW and HH and insert these averages into the equations in Figure 2.

Hip Height

Figure 1. Measure cows hip width (HW) and hip height (HH) to calculate stall dimensions based on
cow size. Source: The Barn; A Source of Comfort - Practical Guide to Evaluating and Improving
Comfort in the Barn



https://www.nfacc.ca/codes-of-practice/dairy-cattle/code2023
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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TIE-STALL ADJUSTMENTS

A Distance between the tie rail and the gutter (1.2 xHH) + 14"
B Stalllength 1.2 xHH
C Tierail height 0.8xHH
D Water bowl height <18"
E Brisket locator/manger curb height <8
F Distance between the divider and the gutter >30"
G Chain length (0.8 xHH) - 8"
y Heightfromthe top of the manger tothe top of 2

the bedding

Stall width 2XHW + 6"

Distance between the gutter and the trainer 48" Ho | 42" Je

Figure 2: Tie-stall dimensions, Lactanet 2022, Adapted from: The Barn; A Source of Comfort -
Practical Guide to Evaluating and Improving Comfort in the Barn

2.1 Stall width (2 X HW + 6 inches)


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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A stall that is too narrow leads to less lying time and an increased risk of lameness and dirty flanks
and legs. Increasing stall width may benefit the cows’ ability to rest, allowing them to fully extend
their hindlimbs while lying and come in contact with the tie-stall hardware (ex. divider bars) less
often. Stall width can be adjusted by repositioning the divider bars.

2.2 Lying surface length (1.2 X HH)

A stall platform that is too short could increase the risk of knee and hock injuries and negatively
affect cows' lying behaviour, resulting in reduced lying time and shorter lying bouts. Stalls should be
adjusted so that the cows’ rump does not hang over the gutter when lying or force cows to lie
diagonally. Increasing the length of the stall platform can be done by adding an extension bracket to
the rear curb of the stall or by moving the manger curb forward. An extension bracket can be added
with a bedding keeper. See Section 6. Lying surface and Bedding keeper factsheet for details on
bedding keepers.

Considerations to take when extending the stall platform length by moving the manger curb
forward:

e To move the manger curb forward, a board can be attached to the stall posts to bring the
curb forward. If the feeder is elevated, the excess feeder surface that protrudes into the stall
should be cut off.

e  When moving manger curb forward, there will be a gap between the front of the lying
surface (mattress) and new manger. This gap will need to be filled by extending the mattress
or additional bedding depending on stall design.

e  When moving the manger curb forward you may have to remove and replace the existing
manger surface.

2.3 Manger curb (< 8 inches)

A high manger curb prevents cows from comfortably extending their front legs in the stalls, causing
them to lie diagonally to adopt this position. However, the manger curb also helps cows position
themselves correctly in the stall, preventing them from moving too far forward and acts as a barrier
between the manger surface and the lying surface.

The recommended height for the manger curb is 8 inches (20 cm) or less. If the current the manger
curb height exceeds this height, adjustments can be made. Existing wooden manger or plastic curbs
can be cut or changed to reach the desired height. The height of concrete manger curbs can also be
cut and modified while keeping the stall structure solid (Figure 3). When adjusting the manger curb,
it is essential to ensure that it is smooth with no sharp edges.


https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v9_2_Bedding_keeper_No_comments.pdf
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Figure 3: Lowered manger curb modification, tie-stall barn, Photo credit: Diane Lequin

2.4 Tie rail

The position of the tie rail can cause neck injuries. Cows may push on the tie rail to reach for their
feed and could come in contact with the tie rail when standing up if it’s positioned too low or too
close to the cow. Ensuring the feed is accessible nearby, about 2 feet from the curb, could help
reduce the instances of cows pushing on the tie-rail to reach the feed.

A chain can be used instead of a rail, especially if moving the rail forward would affect the operation
of feeding equipment. The chain can be adjusted in the same way as the rail; when stretched out, it
should follow the same recommendations for proper positioning.

Recommendations for tie rail or chain (stretched out) position:

e Height=0.8 XHH
e Distance from gutter = (1.2 x HH) + 14"
o Should be 14 inches (36 cm) in front of the manger curb
e For stalls with M-shaped rails, a width of 30 — 36 inches (76 — 91 cm) is required between
inner posts supporting the rail at the front of the stall for cows to perform proper rising
motion.
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Figure 4: Tie-stall with a chain instead of a metal rail, Phto credit: Clément Blais

2.5 Tie chain ((0.8 X HH) — 8”)

A tie chain should be long enough to allow cows to lunge forward easily, rest their head back against
their side, and groom themselves. However, if the tie chain is too long, cows may get their front leg
tangled. Use the cattle’s dimensions to help determine the appropriate tie chain length for your
cows (Figures 1 & 2).

For a quick look at adjustments for tie-stall systems, see the following factsheet: Tie-stall
adjustments

3. Stall dividers

The shape of the stall divider should help guide the cow when lying and raising in the stall without
hindering her movements or resting position.

The rear base of the divider should be high enough (24 - 30 inches; 61 — 76 cm) to prevent the
animal's back from touching the structure while lying down. The front must be high enough
(minimum 5 inches; 13 cm) to prevent the leg from getting caught under the bar. The lower front bar
serves as a physical guide and a visual cue for the cow to remain straight in her stall. This bar should
be no higher than 12 inches (30 cm).
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https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v9_17-18_tie-stall_adjustments_No_comments.pdf
https://lactanet.ca/wp-content/uploads/2025/05/EN_Serie_fiches_Lactanet_202485x11v9_17-18_tie-stall_adjustments_No_comments.pdf
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Figure 5: Stall dividers dimensions for Holsteins, Source: The Barn; A Source of Comfort - Practical
Guide to Evaluating and Improving Comfort in the Barn

4. Manger surface/Feed table

A manger surface/feed table that is too low can cause cows to adopt undesirable behaviours such as
kneeling. When adapting tie-stalls, it is important to consider the manger curb height, as changes to
the lying surface could affect the distance between the cows’ resting surface and the manger
surface/feed table. For example, adding mattresses to the lying surface may result in the bottom of
the feeder being lower than the animals' feet resulting in a manger surface/feed table that is too
low.

It is recommended that:

e The bottom of the manger surface/feed table be 4 inches (10 cm) higher than the cow’s lying
surface, including the stalls bedding (4 inches (10 cm) higher than cattle’s feet).

Manger surface/feed table should be smooth, non-porous, acid-resistant, and easy to clean. The
manger surface/feed table should be 2 feet wide to keep feed within 2 feet of the cow.

An elevated feed alley or front curb retainer can be added to help keep feed closer to the cow.
However, this design requires proper planning as cleaning and feed distribution can be more
restrictive.

Figure 6: Manger surface/feed table with an elevated feed alley, Photo credit: Steve Adam

5. Water bowls

To encourage water intake, water bowls should have a high flow rate (approximately 20 L/min), even
during peaks of water utilization (ex. milking system washout). Water bowls should be placed no
higher than 18 inches (46 cm) to allow cows to turn their head and drink in a more natural position
with their heads down. In addition, water bowls should have 24 inches (61 cm) of clearance (empty
space) above them to ensure cattle can easily reach the water bow! without obstruction.


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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6. Lying surface

The quality of the lying surface is important for resting time, cleanliness and injuries. A stall lying
surface should be non-slip, soft, non-abrasive, and dry.

Mattresses can help provide a good grip to cows when getting up and increase the softness of the
lying surface depending on the compressibility of the mattress. Harder mattresses require more
bedding under the animal. At least 3 inches (8 cm) of bedding must always be present under cows in
stalls with a concrete or hard mattress base.

Regardless of stall base, a layer of bedding must be added to the stalls to serve as a cushion, reduce
friction, and keep cattle dry. To prevent the animals from throwing too much bedding into the
gutter, stalls must be the right size to allow the animals to move more comfortably.

A bedding keeper can be added to help retain bedding in the stall and under the cattle. However,
bedding keepers require proper stall maintenance to remove manure and soiled bedding.

Figure 7: Bedding keeper added to retain bedding, Photo credit: Clément Blais.

For more information on bedding keepers, see the following factsheet: Bedding keeper

Consult the 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. Take the free online training course, here.



https://lactanetcanada.sharepoint.com/:b:/r/sites/Portail/Shared%20Documents/General/Version%202024/Technical%20Factsheets/Factsheets%20EN%20Final/EN_Serie_fiches_Lactanet_2024(8,5x11)v9_2_Bedding_keeper_No_comments.pdf?csf=1&web=1&e=bVdLdl
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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7. Animal Transit areas (moving cattle within the facility)

Moving dairy cows in tie-stall facilities can be difficult, especially when they leave the stall and cross
a gutter. It is suggested to have at least 30 inches (76 cm) of clearance between the end of the
divider bars and the gutter to allow the cow enough room to turn around when exiting the stall.

The alley surface cattle traverse should be non-slip to move cattle safely within the barn. Adding
grooves or rubber mats will help with traction and reduce slipping when moving cattle. Adding
materials such as sawdust, sand, lime, etc., on the alley surface can improve the floor surface grip,
reducing the risk of slipping (Figure 8). A floor with uniform colour and texture will also help cows
move more confidently.

Figure 8. The addition of wood shavings and sand to an alleyway improves grip and reduces the risk
of slipping when cows traverse to and from pasture, Source: Ferme Maplebain Holstein.

PARTENARIAT This project is funded by t.he Sectoral D'evelop{nent
= CANADIEN pour Program L{nder the Sustainable Canadian Agricultural
== |'AGRICULTURE Partners,h/p between the governments of Canada
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