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I’m often asked what is the best stall surface for 
maximizing cow comfort?  To be honest, the best stall 
I’ve seen for maximum cow comfort and overall health 
is to have no stall at all.  When properly managed the 
compost bedded pack seems to be second to none for 
letting cows get in, lie down, rest, rise, and exit for 
milking or feeding.  I have seen many lame, “granny” 
cows come out of freestalls and gain a new lease on life.  
Moreover, heat detection is frequently easier because the 
animals will express more vigorous heats with the 
improved footing and softer landing surface.  However, 
most farms have made significant investments in 
freestall barns and to retrofit for a compost bedded pack 
is impractical and/or impossible, but it doesn’t mean 
they have to sacrifice cow comfort. 

The Gold Standard   

The deep bedded sand freestall (Fig. 1) is still the “Gold 
Standard”.  Numerous research studies have shown cows 
prefer it and perform better on it.  As a bedding material 
sand is second to none – it yields, but then supports the 
animal when she lies down, it provides good footing 
within the stall as well as traction in the alley, and being 
inorganic it doesn’t support bacterial growth.   

But is a sand bedded stall really better than a mattress? 
In a study conducted by the University of Wisconsin – 
Madison, researchers compared twelve freestall herds – 
six with deep bedded sand stalls (SAND) and six with 
rubber crumb mattresses (MAT) – for stall usage and 

cow activity based on lameness scores. (1= no problems, 
3= arched back, head bob when walking)  

As evidenced by the chart below (Fig. 2) stall usage 
(solid black bars) was similar across all locomotion 
scores for sand bedded herds, but decreased as 
locomotion scores increased in the mattress bedded 
stalls. This tends to indicate that cows on mattresses 
found it more difficult to recline and/or rise, or were 
more uncomfortable in the stall.  This is important 

because the most productive time in a lactating cow’s 
day is when she is lying down.  Furthermore, the more 
she stays off her feet the faster she will heal.  Which is 
probably why herds on sand bedded freestalls tend to 
have lower locomotion scores and higher productivity.  

The Problem 

Unfortunately, as a waste product, sand laden manure is 
problematic.  Without the appropriately designed 
infrastructure sand can fill manure channels, tanks, and 
lagoons.  It wreaks havoc on pumps and spreaders, and 
reduces the service life of almost everything with which 
it comes in contact.  Like the compost bedded pack, 
retrofitting a waste handling system to accommodate 
sand bedding is usually cost prohibitive, if not altogether 
impossible. 

So if a full retrofit is not possible what are the options?  I 
saw many possibilities at the recent NY Farm Show in 
Syracuse.  There were a number of rubber grids that 
claimed they could reduce sand use by as much as 70%.  
So if you could tolerate a little sand in your system or 

Figure 1- Deep Bedded Sand Freestall Design 

Figure 2- Cow Activity vs. Lameness Score on Mattress or Sand 
Bedded Freestalls – Cook, N.B., et al. J. Dairy Sci. 87:9 ppg. 2912-
2922. 



are looking to reduce your overall sand usage this might 
be an option for you. 

However, if you are locked in, or committed to, some 
sort of organic bedding (sawdust, chopped hay/straw, 
etc.) there are other options.  There are new rubber mats 
that make use of newer materials that are more like a 
memory foam than a traditional rubber. Even the 
waterbed mattresses are using these foams as a subbase 
under the waterbed.  The promotional materials state that 
these compare favorably to, or better than, sand 
freestalls. 

But what if the current mats or mattresses are still in 
good shape?  Is there something that can be done with 
these rather than shelling out $175 - $225 per stall for 
new mats or mattresses?  Fortunately, yes, especially if 
the entire stall surface is not concreted.  By temporarily 
removing the mattresses, excavating 2-3 inches of stall 
surface beyond the curb, and re-installing the mattresses 
and cover you have the beginnings of a Pack-Mat.  All 
that remains is to add another 2”- 4” of bedding over the 

mattress cover.  This minimum amount of bedding is 
necessary to maintain the same resilient cushioning as a 
deep bedded sand stall. (Figure 3) 

For example, in a subsequent study by the same Univ. of 
Wisconsin researchers, 59 cows in four different herds 
with either a crumb rubber mattress (MAT) or recessed 
crumb rubber mattress and 2” of bedding (PACK) were 
monitored for activity and stall usage based on lameness 
scores.  As evidenced by Figure 4, lying times on the 
Pack-Mat were similar across the lameness scores. 
Compare this with the deep bedded sand stalls in Fig. 2.  
In this particular study sand was the bedding of choice.  
However, I would think sawdust or chopped hay / straw 
might work just as well, although a very clean and bright 

chopped straw might be just a bit slippery. (Some ag 
lime mixed with the straw may improve this situation.) 

If you find that the bedding usage is too high you could 
add a bedding keeper / retainer to the back of the stall.  
This is usually a 3” PVC pipe or pressure treated 4x4 
(with rounded corners) bolted onto the curb.  There are 
others that bolt to the outside of the curb.  Just keep in 
mind that the alley scraper has to be able to rub against 
the curb without tearing out the retainer.  Another choice 

may be to take a used 12” wide conveyor belt, fold it in 
half lengthwise, and secure it to the top of the curb just 
behind the mattress cleat. (Fig. 5) You should end up 
with a tear-drop shaped pillow that doesn’t hang out into 
the alley, holds back the bedding but allows for easy 
mechanical removal, and collapses as the cow lies down.  
One caveat here:  make sure there are NO wires 
protruding from the folded belt.  Most belts are now 
reinforced with synthetic fibers, however, there may still 
be some old wire reinforced belts hanging out in the 
shop or silo room.  So choose wisely! 

Lastly, none of these systems will work very well with 
insufficient bedding.  Make sure there is at least 2”, 
preferably 4”, of bedding on the stall and that it is 
uniformly distributed across the surface – no ruts! 

Figure 5- Pack Mat w/ Optional Rubber Belt Bedding Retainer 

Figure 4- Cow Activity vs. Lameness Score on Mattress or Pack-Mat 
Bedded Freestalls – Cook, N.B., et al. J. Dairy Sci. 91:12 ppg. 4673-
4678. 

Figure 3- Pack-Mattress Bedded Freestall 


