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Class Total As Found 
Approval Rate 

Removed from 
Service Rate

Rate of 
Corrections due to 

W&M  Presence
Scale 6942 84.1% 9.3% 6.6%

Heavy Capacity 
Scale 2933 81.4% 2.4% 16.2%

Belt Conveyor 
Scale 2 100.0% 0.0% 0.0%

Bulk Weighing 
System 39 89.7% 0.0% 10.3%

Liquid Measuring 
Device 37147 86.0% 5.4% 8.5%

Vehicle Tank 
Meter 860 73.6% 11.2% 15.2%

Mass Flow Meter 23 69.6% 0.0% 30.4%
Tank Audits & 

Inspections 20408 93.6% 0.3% 6.1%

Fuel Quality 
Gasoline 2311 99.4% 0.6% 0.0%

Fuel Quality Diesel 1754 98.8% 1.2% 0.1%
Package Checking 

Lots 849 61.8% 38.2% 38.2%

Weights and Measures Reporting
Output Measures



http://www.mass.gov/ocabr/docs/dos/dosannualreport2010.pdf

Outcome
Measures



Product Production Error Market 
Unit Price

Total
Market 
Value

Total 
Weighing 

Error
$’s Lost

Bushels Pounds

Wheat 360 M 21.6 B -20 lbs $8.70 Bu $3.13 B -180 K $1.566M

Corn 581 M 32.55 B -20 lbs $7.64 Bu $4.44 B -290 K $2.22 M

Soybeans 138 M 8.29 B -20 lbs $14.62 Bu $2.02 B - 69 K $1.01M

Apples N/A 5.20 B -20 lbs $0.48 lb $2.5 B -149K $71.3 M



Fuel Taxable 
Sales

Price 
per 

Gallon
Error $/cu in Sales

Variation
Tax 
per 

Gallon
Tax per 

cu in
Tax 

Variation

Gas 3 B $3.75 1 cu in $0.016 $48.7M $0.375 $0.0016 $4.87M

Diesel 600 M $4.00 1 cu in $0.017 $974 K $0.375 $0.0016 $2.22 M

128 fl  oz  per gallon    1 fl oz = 1.805 cu in

Fuel Taxable 
Sales

Price 
per 

Gallon
Error $/fl oz Sales

Variation
Tax 
per 

Gallon
Tax per 

cu in
Tax 

Variation

Gas 3 B $3.75 1 fl oz $0.029 $87.9M $0.375 $0.0029 $8.79M

Diesel 600 M $4.00 1 fl oz $0.031 $18.7M $0.375 $0.0029 $1.76 M

277.42 cu in per gallon      1 cu in = 0.554 fl oz

Errors in Cubic Inches

Errors in Fluid Ounces



Mahesh Albuquerque



Mahesh Albuquerque, Director
Colorado Division of Oil and Public Safety







 Population = 5,187,582

 Per captia gasoline consumption = 422 gal

 Annual gasoline consumption = 
2,189,159,604 gal



 Meter accuracy tolerance is 0.5%, or a little 
over 1 cubic inch per gallon    (+ 6 cubic 
inches for a 5 gallon test)

 97% of  RMFDs are within tolerance limits
- 2% favor consumer
- 1% short consumer

 1 cubic inch = 0.004329 gal

 1 cubic inch off on 2.1B  gallons = 9,476,872 
gal



 1 cubic inch = 0.004329 gal

 1 cubic inch per gallon off on 2.1B  gallons = 
9,476,872 gal

 At $3.50/gal = $33,169,052

 Assume  just 10% of total annual sales have 
errors at tolerance levels = $3,316,905/year  



 30,000 gallons /month  = 360,000 gallons 
per year

 1 cubic inch off on 360,000  gallons = 1558  
gal

 At $3.50/gal = $5,454

 Assume  just 10% of total annual sales have 
errors at tolerance levels = $545/year



 25 gallons per week = 1,300 gallons per year

 1 cubic inch off on 1300  gallons = 5.6 gal

 At $3.50/gal = $19.70/year

 Assume  just 10% of total annual purchases 
have errors at tolerance levels = $1.97/year



 Producers – loading racks at refineries, terminals

 Retailers – RMFDs routinely inspected 

 Consumers – Are you getting what you pay for?

 Media – Ensuring equity in the marketplace

 Revenue – Collects required tax revenue

 Legislature – strong industry support for program



Justification and Program 
Support



Don Onwiler



 Agriculture
 Retail
 Construction
 Manufacturing
 Packaging
 Highway/Railway Transportation
 Mining



 Select those industries that are most 
important to your economy

 Make friends with them
◦ Trade association
◦ Individual companies

 Educate yourself on their daily operations to 
understand how impact statements can be 
developed

 For this presentation, I’ll speak to what I 
know from my home state.



 Perhaps too broad to wrap your arms around
◦ Feed production
 Fuel, Fertilizer, Seed, Pesticides
◦ Livestock Scales
 Sale barns, Buying stations, Packing Plants
◦ Packing Houses
 Hot scales, Packaging scales, Truck Scales
◦ Retail
 Packaging scales
 Direct sale deli scales
◦ Etc.



 Hot Scale at typical beef packing plant
◦ Dynamic monorail scale that weighs hanging sides 

of beef as they are transported from the slaughter 
room to the cooler
◦ Tested as used during production using a static 

scale installed in a side rail or rail-around
◦ e = 1 lb, d = .1 lb
◦ Typical loads: 350 to 450 lb
◦ Tolerance: 1 lb



 5,000 head per day
 10,000 weighments (one side per weighment)
 6 days per week
 52 weeks per year 
 Verified average error: .4 lb per weighment
◦ Less than half the tolerance



 .4 lb x 10,000 weighments per day = 4,000 
lb

 4,000 lb x 6 days = 24,000 lb per week

 24,000 lb x 52 weeks = 1,248,000 lb per 
year

 1,248,000 lb x $2.10 = $2,620,800 per year



 Implemented the test method to verify as-used
 Used the test method to reduce errors much 

closer to zero
 Verified that the device maintained that error 

over a 6 month period without daily 
recalibration

 Saved the company millions and gained their 
respect, confidence, and appreciation

Remember: it is just ONE scale in a vast industry!



 Accuracy of packaging scales 
 Accuracy of check stand scales
 Check stand weighing practices
 POS System 
 Weighing practices for packaging 
◦ Meat Department
◦ Deli
◦ Bakery



Bulk Coffee: 10,186 Annual Sales (tare=.03 lb)
 .03 lb x $8.89 x10,186 = $27,166

Produce: 828,048 Annual Sales (tare = .01 lb)
 .01 lb x $2.25 x 828,048 = $18,631

Meat/Deli: 480,324 Annual Sales (tare = .04)
 .04 lb x $7.50 x 480,324 = $144,097

Annual Value of Tare = $189,894



 Annual weighments at check stand: 838,234
 Annual Weighments at meat/deli: 480,324

1,318,558

Assume an average scale error of -.01 lb and 
an average value of $5.00 / lb

 .01 lb x 1,318,558 x $5.00 = $65,928

And that would be within tolerance!



 Who cares about a hundredth of a pound here 
or there?  It’s not enough to matter, right?”

 “Weights and Measures programs always nit 
pic on these little things to justify bigger 
government.”

 “It just goes to show that there are no REAL 
problems so maybe we don’t need them.”



 Using real data as a wakeup call

◦ For consumers

◦ For individual business owners

◦ For entire industries



 Communicating in ways that make an impat
 Finding credible market data
 Calculating and translating our data
 Others?



 Communicating in ways that connects with your 
audience

 Present credible data – market studies, 
government stats, association reports

 Use pictures, graphs, illustrations and 
demonstrations

 Others?



Discussion
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