
Barn Layout Options and Principles 

of Design for Cow, People and  

Material Flow

Jack Rodenburg OVC Dairy Health 

Management 



What is your objective ????????

Fix/replace the things that are falling down

Improve to meet new standards (ProAction)

Expand to bring in a family member

Modernize to improve profitability

Make things easier to have more time off



ODFAP  2005

TIE STALL                                          

SMALL MEDIUM LARGE

COWS                 28              51 81

MILK/COW         6558         7560          7494

Minutes /HL       147             92              80  

$ INCOME/HR  10.33       14.97        18.04

Size Does Matter !!..But So Does     

Technique!! 

FREE STALL  

SMALL LARGE

49            113 

7526          8604

100            44

12.19          37.96



Labor per cow and per cwt 

by herd size (2012)
No. Milking Cows Min./Cow/Day Estimated  Min./Hl 

milk

All farms surveyed 11.8 + 5.6 33.6

< 100 15.1 + 7.5 42.9

100-200 11.0 + 4.7 31.0

200-300 8.2 + 3.7 23.15

>300 7.0 + 4.3 19.75

With traditional management, there are big 
economies of scale 



Economies of Scale Result Mostly from 

Scale of Mechanization

Fill a bigger mixer from a bigger bunker with a 

bigger loader, drive a little farther and a little 

faster and feed twice as many cows



120 cow robot dairy with automatic feeding and good 

heifer facilities has 32 hours of in-barn labour per week

• 1.4 million litres of milk with 0.75 units of labour.

• 7 minutes of labour per hectolitre 

versus an Ontario industry average of 45 minutes /hl !!

Our best parlor herds are  14 minutes/hectolitre



Will you be an 

economy of scale dairy ??

or a precision dairy??

Availability of Labour Availability of Quota

Herd Size Size and Condition of parlor, mixer etc. 



Renovate or Build New ??

Plan for all the components

Make a formal list of 

“compromises made with renovation” 



Proposed  Facilities (Consider all the 

Components of the System):

• Milking cow barn

• Parlor and holding area /or robots

• Milk house, utility, office and staff room

• Treatment and handling facility

• Maternity

• Dry cows

• Heifers, and calves

• Feed storage

• Manure storage 



"COMPROMISES" 

With Rennovations and Additions

- Low roof and not enough ventilation

- No option for separation and handling

- Stall platforms and alleys are 

smaller than ideal

- Too close to other buildings for 

good machinery traffic



Use the old barn for:

1. Your biggest heifers.- stalls and alleys 

are perfect size for them

2. Dry cows – make the days longer at 

calving by keeping them in the dark in 

the dry period and moving into 16 hours 

light 8 hours dark two weeks before  

calving
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The Corner Stones of Dairy Housing 

Design



An  Example:

- If a 4 row head to head barn with 33% more floor space costs 

$1000 per cow more to build, is the added cow comfort worth the 

investment?

- At 16% annual  return, the $1000 over the life of the barn is $0.44 

per cow per day

-You can earn this back with 3 liters of milk, or 6 % fewer  culls, or 

1.5 minutes less labour per cow per day.  

-IN THE CURRENT ECONOMIC CLIMATE MONEY IS CHEAP

Cost / Value



Where will the next barn go on this farmstead? 

















100 cows

100 cows

100 cows

100 cows

Parlor milks 

100 cows per 

hour

It’s a 

system

Group 

size: 

4 x parlor 

size



100 cows

100 cows

100 cows

100 cows
1

23

4



One sort point for separation and handling

x



The next 

barn



Handling, fresh and 

lame, calving and 

close up dry cows

Far off dry cows 



Straight lines through the barn for feed manure and bedding



“T” 

Layout



A Low Cost Layout without a holding area with 

minimal interference between groups 

Sort pensSort pens



A Low Cost Layout without a holding area with 

minimal interference between groups 

Sort pens

Fresh pen



A Low Cost Layout without a holding area with 

minimal interference between groups 

Sort pens

Fresh pen



Layout Options

• 4 Row head-to-head 

• 4 Row tail-to-tail 

• 6 Row 

• 3 Row 

• Wide-body 

• Compost bedding pack

• Center or perimeter 

feeding ??



4 Row 

head - to - head



Layout Advantages Disadvantages

4 Row Head-to-Head

• One stall width of feed space  

for every two stalls

• More feed space than any 

other free stall layout

• No stalls against the outside 

wall

• less walking and interaction

• 120 ft2/cow /75 ft2 in alleys

• Cannot block animals 

away from free stalls

• Lose two stalls at the 

crossover 





4 Row 

tail - to - tail



Layout Advantages Disadvantages

4 Row Tail-to-Tail

• One stall width of feed 

space for every two stalls

• Can block animals away 

from free stalls after 

milking, or for bedding

• Lose one stall at crossover

• Outside row of stalls 

extend the length of pen

• 110 ft2/cow 57 ft2 in alleys

• Stalls against the outside wall

• Rain and sun on the outside 

row of stalls

• Difficult to keep bedding on 

outside row of stalls

• Less feed space than head-

to-head 

• More walking and cows 

meeting each other





4’ Overhang



6 Row



Layout Advantages Disadvantages

6 Row

• Lower cost 

due to less 

building space 

per cow

• 90 ft2/cow 48 

ft2 in alleys

• One stall width of feed space for every three stalls

• Stalls against the outside wall

• Rain and sun on the outside stalls

• Difficult to keep bedding on outside row of stalls

• Cannot block animals away from free stalls

• Lose two stalls at the crossover 

• Harder to ventilate naturally

• Even more competition in alleys



6 Row 

Perimeter 

Feeding

• Robotic layout



Layout Advantages Disadvantages

6 Row 

perimeter

• Footprint only slightly 

bigger than 6 row 

center drive, so still 

low cost. 

• No sun, rain, frost in 

the stalls.

• Convenient central 

handling with robots. 

• Same as 6 row center drive through

• 6 to 8 ft wider than center drive 

through

• Longer route for feed delivery and 

push up



3 Row

↓Offset the peak so chimneys are   

over scrape alley



Layout Advantages Disadvantages

3 Row

• Lower cost due to less 

building space per cow

• Option for smaller herd

• 100 ft2/cow 

• Easy to ventilate

• Build post free

• One stall width of feed space for 

every three stalls

• Stalls against the outside wall

• Rain and sun on the outside row of 

stalls

• Difficult to keep bedding on outside 

row of stalls

• Cannot block animals away from 

free stalls

• Lose two stalls at the crossover 



3 Row Expandable 

Not practical with 

perimeter feeding





Layout Advantages Disadvantages

Wide Body

Head-to-Head

• Smaller footprint than 

two naturally ventilated 

barns of half the size

• Better environmental 

control in summer and 

winter

• Advantages of standard 

head-to-head layout

• 118 ft2/cow 

• Can be dark and claustrophobic

• Disadvantages of standard  head-

to-head layout 



Why build them?

• Smaller footprint

• Cross tunnel ventilation



Bedded Pack



Cow Signals Diamond

bring as much of these freedoms in the barn…

health 

feed water

light air

spacerest





10-12 rounds for the business

water

water

Every day

14-15 hours rest     6 hr. eating    2 hr.  socializing   < 2 hr.  milking



What does she find 

en route??

1. high curbs and 

scrapers to trip over?



Or a minimal curb and scrapers parked 

out of the traffic area?



8’ 8’

8’

18’

18’

8’ Crossovers



Crossovers

• On both ends of any 

group bigger than 10 

cows

• In the middle in groups 

larger than 60 to 80 stalls 

• Crossovers every       

30 to 40 stalls in 

parlor barns, every 20 in 

robot barns



Cow Traffic Alley

• Minimum alley width 

of 8’ 

• 10’ if using skid steer 

to bed stalls

• 10’ between 2 rows of 

cows

• Maybe 10’ and 11’ in a 

robot barn for easy 

cow movement



Cow Feed Alley

• 12’ acceptable with no 

stalls backing out

• 14’ with stalls



Drive Through 

Feed Alley

• 20’ to 22’

• Wider when parking a  

mixer

• 16’ to 18’ to feed on one 

side only



Feed Alley 

for Automatic Feeding

• Belt feeder

• Rail feeder

• Robotic feeder

11’ for the 

skid steer 


