
 
 

January 23, 2023 
 

Mr. Shane Kelley, Director  

Standards and Rulemaking Division (PHH-10)  

Office of Hazardous Materials Safety 

Pipeline and Hazardous Materials Safety Administration (PHMSA) 

U.S. Department of Transportation (DOT) 

1200 New Jersey Avenue, Washington, DC, 20590  
 

RE: Petition for Rulemaking to Amend the new requirements of 49 C.F.R. § 178.35 implemented in 

the Final Rule - Hazardous Materials: Miscellaneous Amendments Pertaining to DOT Specification 

Cylinders.   

 

Dear Mr. Shane Kelley:  

The National Conference on Weights and Measures (NCWM) is petitioning PHMSA to amend the new 

requirements of 49 C.F.R. § 178.35 Requirements for Specification Cylinders implemented in the Final 

Rule - Hazardous Materials that are effective December 28, 2022.  

Introduction 

The National Conference on Weights and Measures (NCWM) is a professional nonprofit association of 

state and local weights and measures officials, federal agencies, manufacturers, retailers, and consumers 

which has served as a forum for the development of national weights and measures standards since 1905. 

The NCWM focuses on creating new standards to accommodate innovation in the marketplace and to 

promote uniformity in net content regulation. 

The adoption of uniform weights and measures laws and regulations; requirements for weighing and 

measuring devices and prepackaged products; and inspection and test procedures helps ensure equity and 

fair competition in the marketplace. The National Institute of Standards and Technology (NIST) publishes 

the uniform model laws, regulations and standards adopted by NCWM in NIST Handbook 130 Uniform 
Laws and Regulations in the Areas of Legal Metrology and Fuel Quality Current Version - 2022 and NIST 
Handbook 44 Specifications, Tolerances, and Other Technical Requirements for Weighing and Measuring 
Devices Current Version – 2022. 

Millions of prepackaged commodities are inspected each year to ensure they contain the net quantity of 

contents expressed on their labels. To carry out these inspections, states adopt and use NIST Handbook 133 
Checking the Net Quantity of Contents of Packaged Goods Current Edition - 2020.  

In addition, thousands of inspections of weighing and measuring devices are carried out across the country 

to ensure they are suitable for the purpose in which they are used; they are accurate; and they are used 

properly.  All states adopt and implement NIST Handbook 44 which applies to a wide range of commercial 

weighing and measuring devices including LPG liquid-measuring systems. See NIST Handbook 44 
Specifications, Tolerances, and Other Technical Requirements for Weighing and Measuring Devices 
Current Version – 2022.  

https://www.ncwm.com/
https://www.nist.gov/pml/weights-and-measures/publications/nist-handbooks/handbook-130-current-edition
https://www.nist.gov/pml/weights-and-measures/publications/nist-handbooks/handbook-130-current-edition
https://www.nist.gov/pml/weights-and-measures/publications/nist-handbooks/handbook-44-current-edition
https://www.nist.gov/pml/weights-and-measures/publications/nist-handbooks/handbook-44-current-edition
https://www.nist.gov/pml/weights-and-measures/publications/nist-handbooks/handbook-44-current-edition
https://www.nist.gov/pml/weights-and-measures/publications/nist-handbooks/handbook-133-current-edition
https://www.nist.gov/pml/weights-and-measures/publications/nist-handbooks/handbook-133-current-edition
https://www.nist.gov/pml/weights-and-measures/publications/nist-handbooks/handbook-44-current-edition
https://www.nist.gov/pml/weights-and-measures/publications/nist-handbooks/handbook-44-current-edition
https://www.nist.gov/pml/weights-and-measures/publications/nist-handbooks/handbook-44-current-edition
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Purpose of Request to Amend DOT Requirements 

We are writing to request that new requirements for allowable differences of tare weight for cylinders 

between the stamped tare weight as compared to the actual tare weight be reconsidered, and the decision 

for “reasonable” allowable differences be based on data to support the decision.  

In addition, we believe the new allowable differences did not take into consideration existing State law and 

a model law that was adopted by NCWM in 1990 by the States for use in net quantity of contents 

verification. This model law, which is provided in NIST Handbook 130, Uniform Method of Sale 

Regulation, Section 2.16. Compressed or Liquefied Gases in Refillable Cylinders, was developed in 

collaboration with the Compressed Gas Association. It appears that the new requirements in 49 CFR § 

178.35 “General Requirements for Specification Cylinders” were developed solely for safety purposes, and 

economic protections were not taken into consideration (which is the role of State weights and measures 

jurisdictions). 

This new Federal regulation will, in essence, undo a State regulation that was developed to protect against 

economic fraud that was established more than 30 years ago. We do not believe the new Federal regulation 

took into consideration the Uniform Method of Sale of Commodities Regulation (below) which provides a 

higher level of protection for consumers and ensures fair competition for businesses and consumers.   

With these concerns in mind, in 2022 NCWM and NIST conducted a National Survey on 20 lb propane 

cylinders to determine what is in the marketplace today what impact the new USDOT rule may have. This 

petition includes some of those results, but the full report can be viewed at https://www.ncwm.com/2022-
national-lpg-study.  

BACKGROUND on the 1990 Adoption of Tare Weight Requirements for Compressed Gas Cylinders 

by NCWM 

Beginning in the late 1980s and in response to requests from several states, the NCWM Laws and 

Regulations Committee (the Committee) began developing proposals for establishing requirements for the 

accuracy of tare weights on cylinders to improve the accuracy of the net quantity of contents delivered to 

consumers to both ensure equity and fair competition in the marketplace.  In 1990, and after several years 

of work (which included representatives from the propane industry and Compressed Gas Association), the 

NCWM adopted Method of Sale Section 2.16 “Compressed or Liquefied Gases in Refillable Cylinders.” 

This is evidenced by the following statement in the Committee’s report, in which the NCWM recognized 

that the Federal (DOT) regulations required a 1% tolerance between the actual tare weight and the stamped 

tare weight, but the DOT Regulations were intended solely for safety purposes and did not relate to net 

quantity of content verification: 

“These Federal regulations permit a 1 percent tolerance between the actual tare weight and the 

stamped tare weight. This tolerance, although acceptable for safety purposes (for example, to avoid 

overfilling a cylinder and for determining if the cylinder is empty prior to refilling), is not precise 

enough for use in determining the net contents to arrive at a final charge for the cylinder of 

compressed gas.” 

The States believed that, for the purposes of net quantity of contents verification and commercial 

transactions, a tolerance less than the 1% specified in the DOT regulation was essential to avoid economic 

harm to both buyers and sellers. Thus, the NCWM proposed, and the States adopted in a unanimous vote, 

the following method of sale regulations related to tare weights used for the purposes of determining the 

net quantity of contents as follows: 

 

https://www.ncwm.com/2022-national-lpg-study
https://www.ncwm.com/2022-national-lpg-study
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Section 2.16., Uniform Method of Sale of Commodities Regulation (NIST Handbook 130):  

Tare Weight for Purposes of Determining the Net Contents. – The tare weight used in the determination of the final net 

contents may be either: 

• the stamped or stenciled tare weight; or 

 

• the actual tare determined at the time of filling the cylinder.  If the actual tare is determined at the time of 

filling the cylinder, it must be legibly marked on the cylinder or on a tag attached to the cylinder at the time 

of filling. 

Allowable difference. – If the stamped or stenciled tare is used to determine the net contents of the cylinder, the 

allowable difference between the actual tare weight and the stamped (or stenciled) tare weight, or the tare weight 

on a tag attached to the cylinder for a new or used cylinder, shall be: 

(1)   1/2 % for tare weights of 9 kg (20 lb) or less; or 

(2)   1/4 % for tare weights of more than 9 kg (20 lb). 

Average Requirement. – When used to determine the net contents of cylinders, the stamped or stenciled tare 

weights of cylinders at a single place of business found to be in error predominantly in a direction favorable to the 

seller and near the allowable difference limit shall be considered not in conformance with these requirements. 

Effect of the New DOT Regulation 

 

Effective December 28, 2022, cylinders that weigh 25 lb or less under the new DOT regulation will allow 

a minus tare weight tolerance of 3 %, which is more than 6 times the existing Handbook 130 tolerance (for 

cylinders that weigh 20 lb or less). The plus tare weight tolerance under the new DOT regulation will change 

to 1 %, which is double the existing Handbook 130 tolerance.  This is a significant increase!  Furthermore, 

it is not clear how the allowable differences were developed and determined by DOT, and whether the 

economic impact on consumers and businesses was considered to ensure fair competition.  

 

For cylinders that weigh more than 25 lb, the requirements are even less stringent. The DOT has 

determined that the minus tare weight tolerance is 2 % (8 times the NIST Handbook 130 tolerance for 

cylinders that weigh more than 20 lb) and the plus tare weight can be 1 % (4 times the NIST Handbook 

130 tolerance for cylinders that weigh more than 20 lb).  

 

Under the new allowable differences, it appears that all cylinders would pass. The purpose of a tolerance is 

to provide a limit of allowable error between the actual (known) quantity and the quantity stated on the 

package or commercial weighing or measuring device.  The tolerance should thus establish “reasonable 

allowances” and consider factors such as limitations of available equipment used to determine the quantity; 

weighing and distribution practices; the nature of the commodity being packaged; and economic impact to 

the buyer and seller. Furthermore, the value of the tolerances need to be based on substantive data that is 

accessible for peer review.  

 

Upon further examination of the allowable differences, for a -3% tolerance this equates to approximately -

0.5 lb for cylinders with average stamped/stenciled tare weights between 16.6 lb and 18 lb.  Likewise, a 1 

% tolerance equates to an allowable difference or error of approximately 0.17 lb for cylinders with average 

stamped or stenciled tare weights between 16.6 lb and 18 lb. 

 

Economic Impact  

 

As an illustrative example, if manufacturers used a stamped tare weight of 18 lb with an average variance 

of -2.5% of the -3% allowable difference, then on average each could weigh 0.45 lb less than the cylinder 
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stamped tare weight (TW).  At current prices of around $1.30 per pound for propane, this would equate to 

a potential $0.59 loss to industry or a company for every cylinder sold, from unintentionally 

“overpacking”.  With over 50 million cylinders sold last year, this could be a potential loss of over $30 

million to industry.   
  
This could create an unfair competition between businesses. Sellers/packers could benefit financially and 

have an unfair advantage if they use or buy cylinders from manufacturers who have tighter 

controls.  Overages could result in unnecessary overfilling, and even contribute to problems with overfilling 

beyond the safe capacity level for a cylinder. 

  
Using the same example of an 18 lb stamped tare weight, let’s say on average each cylinder has + 0.75 % 

variance of the 1% allowable difference.  That would mean each cylinder could weigh on average 0.14 lb 

more than it should because of an inaccurate stamped tare weigh being used.  At current prices of around 

$1.30 per pound for propane, this would equate to $0.19 loss or overcharge to consumers for every cylinder 

purchased. With over 50 million cylinders used a year, there is a potential in this case of a nearly $10 million 

loss to consumers.   

 

Unreasonable Minus Error  

 

In addition, weights and measures jurisdictions apply what is termed an “Unreasonable Minus Error” when 

verifying the net content of packaged goods.  It applies only to negative errors and is based on a Table in 

NIST Handbook 133, Appendix A, Table 2-5 that defines the maximum allowable variation (MAV) for a 

single package.  If any package (e.g., cylinder) in the sample exceeds this value it is considered 

“unreasonable,” and the entire lot would fail. 

 

The newly proposed allowable difference of -3% could create a situation where a cylinder’s 

stamped/stenciled tare weight was in compliance but could result in a package that exceeds the 

“Unreasonable Minus Error” limit. If the number of “Unreasonable Minus Errors” exceeds the allowable 

limit specified in NIST Handbook 133 Table 2-5, this could lead to an entire lot of cylinders failing to 

meet net content compliance. The MAV for a labeled net weight of 14.3 lb to 17.7 lb is  -0.28 lb.  

Allowing a -3% tolerance or 0.5 lb, this would exceed what Weights and Measures would consider an 

unreasonable minus.  Note that these calculations are based on an observed error in the tare weight alone 

and would not consider any additional errors that might be present in the packaging process. 

Average Requirement  

We request DOT also consider adding an “Average Requirement” to its tare regulations in future editions 

of the Federal regulations as it is anticipated to improve measurement accuracy and production controls 

when large plus and minus tolerances in specifications are allowed. This would be consistent with what is 

currently in the NIST Handbook 130 Uniform Method of Sale Regulation of Commodities. It ensures the 

businesses are not using the allowable differences to gain a competitive advantage by imposing an “average 

requirement” on the variations.  Below is the current language in NIST Handbook 130 that is recommended 

for adoption by DOT.  

Average Requirement. – When used to determine the net contents of cylinders, the stamped or stenciled tare weights of 

cylinders at a single place of business found to be in error predominantly in a direction favorable to the seller and near the 

allowable difference limit shall be considered to be not in conformance with these requirements. 

An “Average Requirement” is essential to ensuring the net quantity of contents in packaged goods and is 

designed to avoid complaints from consumers and competitors who believe the seller misrepresented the 

net quantity of the product. The average requirement will also help ensure cylinder manufacturers do not 

stamp a TW that is within allowable difference but is consistently favorable to their business.  
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Good Quantity Control Practices 

Good quantity control practices are not explicitly regulated but should be considered when determining an 

“allowable difference” or tolerance.  It applies equally to ensuring accurate net contents as well as accurate 

stamped tare weights.  Examples of “good quantity control practices” can be found in NIST Handbook 130, 

Section VI. NCWM Policy, Interpretations and Guidelines, 2.6.11. “Good Quantity Control Practices.” 

Good manufacture practices for propane cylinders might include: 

• Proper sampling (frequency determined by the manufacturer) at manufacturing plants to ensure the 

actual tare weight as compared to the stamped tare weight is within the allowable difference 

• Requirements or a best practice at plants on when the tare weight should be revalidated and re-

stamped, if necessary (out of tolerance), for example, when it is refurbished, repainted, or the valve 

replaced. 

• Standards and specifications on the type and weight of the valve to minimize variations. 

• Audits for verifying the actual tare weight used at the time of filling as compared to the stamped 

tare weight.    

Scale Accuracy 

 In the final regulation, there is a generalized statement “an accurate scale must be used to check the weight 

of liquefied gas filled in the cylinder”.  We believe the interpretation of this may be confusing and is too 

ambiguous to promote good weighing practices and reliable results.  

 In addition to the laws and regulations and net content of packaged goods uniform code in NIST Handbook 

130 and 133, respectively, all 50 States (along with USDA) adopt NIST Handbook 44 “Specifications, 

Tolerances and other Technical Requirements for Weighing and Measuring Devices”.  NIST Handbook 44 

establishes the requirements and test procedures used to verify the accuracy of all weighing and measuring 

devices used in commercial and law enforcement applications.   

Although scale accuracy was not in the scope of the survey, it is worth noting its importance because it is 

a critical factor in ensuring the accuracy of the net weight. Scales are used throughout industry to verify the 

tare weight and net weight of a cylinder.  

Scales must first be suitable for the purpose in which they are to be used and then be accurate and properly 

used to ensure accurate weighing. State inspections demonstrate a long history of problems with scale 

maintenance and filling practice issues involving LPG cylinders, including direct sale refilling locations.  

We recommend that future regulations include a requirement that scales used to refill compressed gases 

and LPG must conform to the suitability, installation requirements and tolerances in NIST Handbook 44 

“Specifications, Tolerances and other Technical Requirements for Weighing and Measuring Devices”. This 

will not only ensure economic integrity, but safety practices could also be enhanced.   As a point of 

reference, the USDA Food Safety and Inspection Service adopted NIST Handbook 44 in the 1990s for all 

meat and poultry plants. The result has been greatly improved weighing accuracy and a dramatic reduction 

in the number of complaints from consumers and competitors over short weight packages as received by 

weights and measures officials.   

The presence of weights and measures officials at points of filling help ensure scales in operation are 

suitable for the purpose they are intended and that they meet legal requirements for suitability and accuracy. 

Officials also ensure the scales are used properly and maintained in good operation condition throughout 

their service life.   
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Data in Support of our Petition   

In February 2022, NCWM conducted a national survey comparing the stamped tare weight on new and 

used 20 lb cylinders to the actual tare weight. This comprised 20 states and was carried out by State and 

county weights and measures officials:  

• Nearly 10,000 new cylinders were tested.  

• Over 1500 used cylinders were tested.    

This information was obtained to provide a better understanding of what currently exists in the marketplace 

with Tare Weight compliance. For more detailed information or further explanation, please do not hesitate 

to reach out to us. 

As you review the results of the national survey, consider the following questions related to best practices 

and quantity control procedures  and the impact they may have on the accuracy of the stamped tare weight 

determination:  

1. What tolerance (allowable difference) is the manufacturer using?  Based on many State laws, ± 0.5 

% should be the current requirement. Although the failure rate to comply with 0.5% tolerance was 

high, it was also demonstrated that it is achievable. If manufactures are setting a higher tolerance 

(e.g., 1%) than the required ± 0.5 %, a higher failure rate would be expected.      

2. How is the tare weight determined?  Manufactures may use different methods, with some methods 

resulting in greater uncertainty. For example: 

a. One manufacturer may determine the tare weight by weighing the “raw” cylinder (before 

painting and without an installed valve) and then applying a “pre-determined” value for the 

weight of the valve and the weight of the paint.      

b. Another manufacturer may determine the tare weight by weighing the empty cylinder after 

the valve has been attached and paint applied.   

3. This raises additional questions as to what is the frequency and accuracy of the sampling plan?  For 

example: 

a. Is the tare weight based on weighing a single cylinder, or weighing multiple cylinders 

(recommended minimum of 10) to determine the average tare weight?  Averaging helps 

reduce error due to the variations that can occur in the weight of the material used to make 

the cylinder, and the variation in the weight of the valves and the amount of paint applied.     

b. How often is the tare weight determined?  For example, every 50, 100, 200, 300… 

samples? In general, the manufacturer determines the appropriate frequency of sampling 

to ensure accuracy.   

4. What checks and balances are in place to audit the accuracy of stamped tare weights both at the 

manufacturing facility and at refill plants? The stamped tare weight should remain accurate for the 

life of the cylinder, especially given that this value is used to assist in accurately filling the net 

contents.    

a. The actual weight of cylinders may change over time, as cylinders are often repainted, 

valves replaced (which are often different than the original equipment manufacturer valve), 

collars or foot rings rewelded, and are subject to both collection of petroleum residual 
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inside the cylinders and to external weathering due to the accumulation of dirt, oil, and 

rust.  

5. What is the accuracy of the scale used by the manufacturer to determine the stamped tare? The 

frequency of testing scales to ensure their accuracy is determined by the manufacture. Scales that 

comply with NIST Handbook 44 requirements, if correctly maintained, are more likely to be 

accurate.   
 

In Summary, we are requesting that PHMSA: 

1. Reconsider the allowable differences on stamped tare weight verses actual tare weight.   We 

recommend a ± 0.5% tolerance for cylinders 25 lb or less, with a requirement that “good quality 

control practices” be followed. Table 1, in Appendix A demonstrates that this is achievable, 44.3% 

of cylinders were within this range.  This is consistent with data and consistent with State law since 

1990.  We also welcome industry data for further review and consideration.  

• It should also be clear that the stamped tare weight must meet the specified tolerances for 

the life of the cylinder. Consideration should be given to making a requirement that the 

stamped tare weight on “used” cylinders be verified periodically (the interval would need 

to be determined) to ensure tare weight accuracy similar to “requalification”.  Inaccurate 

tare weights would precipitate the tare weight be restamped on the cylinder.   Notice in 

Table 2, Appendix A, the low compliance rate for used cylinders.  The used cylinders within 

specified tolerances is 12 % less than that for new cylinders under NIST Handbook130 

requirements, and 33 % less than a new cylinders specified tolerances under the new DOT 

requirements. 

 

• The proposed change would result in a more stringent tolerance than currently specified by 

DOT.  However, this narrower tolerance, we believe, would still provide for the limits 

deemed necessary by DOT for ensuring safe handling and safe filling of cylinders, while 

having the important advantage of aligning with those in NIST Handbook 130.  This helps 

ensure equity for buyers and sellers in commercial LPG cylinder transactions. 

• In addition, the allowable difference between the stamped tare weight verses the actual tare 

weight for cylinders more than 25 lb needs to be reviewed and be based on data.  The 

NCWM National Survey on LPG only focused on 20 lb cylinders.   The current NIST 

Handbook 130 requirement for tare weights of more than 20 lb is 0.25 %.  The DOT 

allowable difference is 2 % for the minus tare weight (which is more than 8 times the NIST 

Handbook 130 allowable difference) and the plus tare weight allowable difference is 1% 

(which is 4 time the NIST Handbook 130 allowable difference!). 

2. In future rulemaking opportunities, adopt the current edition of NIST Handbook 44 as the DOT 

standard for scales used to weigh LPG cylinders in both direct sale applications and for use in 

prepackaging LPG cylinders in advance of sale as the standard for ensuring “accurate scales”. 

3. In future rulemaking opportunities, add an “Average Requirement” to the tare weight regulation to 

improve measurement accuracy and production controls and to ensure a business is not using the 

allowable differences to gain a competitive advantage.  We recommend the following proposed 

language.   
 

Average Requirement. – When used to determine the net contents of cylinders, the stamped or stenciled tare weights of 

cylinders at a single place of business found to be in error predominantly in a direction favorable to the seller and near 

the allowable difference limit shall be considered to be “not in conformance with these requirements.” 
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Appendix A – Tables 

 

Table 1 

 

Based on 9482 NEW Cylinders Tested 

 

“Percentage Within Specified Tolerances” 

 

Range of 

 

Allowable 

Difference or 

Tolerance 

NIST HB 130  

 

Percentage 

of Cylinders 

Tested 

Within 

Allowable 

Difference 

or 

Tolerance 

DOT  

 

Within 

Allowable 

Difference or 

Tolerance 

0 % to -0.5 % 29.7 %  

0 % to +0.5% 14.6 %   

 

0 % to -3.0 %  78.5 % 

0 % to +1.0 %  19.9 % 

 

Total  44.3 % 98.4 % 
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Table 2 

 

Based on 1535 USED Cylinders Tested 

 

“Percentage Within Specified Tolerances” 

 

Range of 

 

Allowable 

Difference or 

Tolerance 

NIST HB 130  

 

Percentage 

of Cylinders 

Tested 

Within 

Allowable 

Difference 

or 

Tolerance 

DOT  

 

Within 

Allowable 

Difference or 

Tolerance 

0 % to -0.5 % 16.1 %  

0 % to +0.5% 15.9 %   

 

0 % to -3.0 %  33.7 % 

0 % to +1.0 %  32.0 % 

 

Total  32.0 % 65.7 % 

 

\ 
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