


Top 20 Transformational 
Technologies over the ages

The wheel
Paper
Printing Press
Penicillin
Vaccination
Anaethesia
Optical Lenses
Steam Power
Electricity
Internal Combustion Engine

Pasteurization
Refrigeration
Air Conditioning
Radio 
Television
Telephone
Cell Phone
Computers
Internet
GPS



Milk Metering System History

• The world dairy industry consists of 4 
main players: North America, Europe, 
New Zealand and Australia

• Metering systems have been in 
commercial use in Europe, New 
Zealand and Australia since the late 
1990’s

• Delivering a competitive advantage in 
accuracy and data automation.
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Why change from the existing system?

What is wrong with continuing to use the humble dipstick in the 21st century?



Historical Doubts - 1951



Historical Doubts - 1964



Historical Doubts - 1980



Historical Doubts – why?
– The dipstick is not calibrated correctly to the tank
– Frothing of milk in milk tank
– Tanks are damaged or not straight
– Driver’s vision is poor
– Driver has to remember the dipstick measurement 

and then locate the weight on a wall chart. Memory 
issues and dyslexia can be a problem

– Driver knows the farmer personally and can skew 
the records in their favour

– Admin makes an error during data entry



The Current obstacle for use of Flow Meters
Magnetic flow meters have been tested to have an accuracy tolerance 
of + or - 0.3%. Yet the Handbook 44 requirement is a tolerance as low as 
+ or - 0.14%



Our Flow Meter System

Components:
• Computer with GPS and modem
• Barcode label printer
• Flow meter
• Sampler
• Air Eliminator Vessel
• Vent valve
• Main pump
• Priming pump
• Non return valves
• Conductivity sensors
• Vacuum sensor
• RPM sensor
• Temperature sensor





Why can’t we meet the Handbook 44 tolerance?

• Milk entrains air – the cappuccino effect
• Lack of head pressure when pumping milk –

some tanks are 10’ below ground
• If the flow meter by itself has a tolerance of 

+ or – 0.3% then a complete milk metering 
and pumping system will have a tolerance 
greater than 0.3%



OIML Member Tolerances used elsewhere

Europe:
+ or – 0.5%



OIML Member Tolerances used elsewhere

New Zealand:
+ or – 0.5%



OIML Member Tolerances used elsewhere

Australia:
+ or – 0.5%



Why be satisfied with + or – 0.5%?

Because the regulators have  acknowledged the 
benefit in moving towards a better tolerance than 
a dipstick is capable of 



OBJECTIVE: Move to the best 
available tolerance
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As Accuracy increases – so too Fairness

Fairness for Farmers
Fairness for Dairies



2019 Mid-west Trial findings

Results of a 3 month “blind” trial that a dairy processor in the mid-west ran 
from December 2018 to March 2019. 

The driver was not able to see the weight of milk recorded on the computer 
screen so he could not be influenced by the recorded weights. 



Trial Results from Blind Study



26 manual tasks can be reduced to 9 (eliminates human error) 
through data automation. 

27% of suppliers are being systematically underpaid

Milk collection speed can be increased from 100-200 gallons per 
hour to 250-400 gallons per hour

Each driver shift can be reduced by up to 72 minutes

Fewer trucks are required to collect the same volume of milk 

Manual data entry is eliminated entirely. 

Milk collection data is received in real time for informed 
management decision-making

CIP cleaning function improved and recorded

Trial Results from Blind Study



System Benefits

Farmer Benefits

• More equitable payments
• Faster collection (agitation and 

pump speed) – lowers cost per 
collection

• Safer controlled loading
• Improved CIP process and Reports

Dairy Processor Benefits

• Improved Accuracy of Payments
• Automated data entry
• Interface to supplier payment app 
• eliminates human errors
• Provides Real Time Knowledge
• Improved CIP process and Reports
• Representative sampling
• Traceability of loads
• Hot milk audits and control



Proposed New Tolerances

Proposed Tolerance Current NIST Tolerance Proposed Tolerance Current NIST Tolerance

Collected volume Maintenance Maintenance Acceptance Acceptance

Gallon Percent % Gallon Percent % Gallon Percent % Gallon Percent %

50 Gallon 0.25 0.5% 0.25 0.5%

100 Gallon 0.5 0.5% 0.5 0.50% 0.5 0.5% 0.3 0.30%

200 Gallon 1 0.5% 0.7 0.35% 1 0.5% 0.4 0.20%

300 Gallon 1.5 0.5% 0.9 0.30% 1.5 0.5% 0.5 0.17%

400 Gallon 2 0.5% 1.1 0.275% 2 0.5% 0.6 0.15%

500 Gallon 2.5 0.5% 1.3 0.26% 2.5 0.5% 0.7 0.14%



We believe that there is a very strong case 
(scientifically and commercially) to ask you to 
move our proposal to “Voting Status”.

There are senior representatives of the mid-
west dairy here in the audience today who 
will support the need for this change in the 
Handbook tolerance.

The Proposal before you



½
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