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Reference 
Key Number 
 
200 INTRODUCTION 
 
The Committee on Laws and Regulations (hereinafter referred to as the “Committee”) submits its Interim Report for 
consideration by the National Conference on Weights and Measures (NCWM).  This report contains the items 
discussed and actions proposed by the Committee during its Interim Meeting in Daytona Beach, Florida, 
January 11 - 14, 2009. 
 
Table A identifies the agenda items in the Report by reference key number, item title, and page number.  The item 
numbers are those assigned in the Interim Meeting agenda.  A voting item is indicated with a “V” after the item 
number.  An item marked with an “I” after the reference key number is an information item.  An item marked with a 
“D” after the key number is a developing item.  The developing designation indicates an item has merit; however, 
the item is returned to the submitter for further development before any action can be taken at the national level.  An 
item marked with a “W” was withdrawn by the Committee.  An item marked with a “W” generally will be referred 
to the regional weights and measures associations because it either needs additional development, analysis, and input 
or does not have sufficient Committee support to bring it before the NCWM. 
 
This agenda contains recommendations to amend National Institute of Standards and Technology (NIST) 
Handbook 130, “Uniform Laws and Regulations,” (2009), and NIST Handbook 133, “Checking the Net Contents of 
Packaged Goods,” (2005) 4th Edition.  Revisions proposed for the handbooks are shown in bold face print by 
crossing out information to be deleted and underlining information to be added.  Additions proposed for the 
handbooks are designated as such and are shown in bold face print.  Proposals presented for information only are 
designated as such and are shown in italic type.  “SI” means the International System of Units.  “FPLA” means the 
Fair Packaging and Labeling Act.  The section mark, “§,” is used in some references in the text; however, in most 
cases section is spelled out and is then followed by the section number and title, (for example, Section 1.2. Weight).  
When used in this report, the term “weight” means “mass.” 
 
Note:  The policy of NIST is to use the International System of Units (SI) in all of its publications; however, 
recommendations received by the NCWM technical committees have been printed in this publication as they were 
submitted and, therefore, may contain reference to inch-pound units. 
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Details of all Items 
(In order by Reference Key Number) 

 
232 METHOD OF SALE REGULATION 
 

Background and Discussion for Items 232-1 & 232-2 Method of Sale Regulation 
 

Note:  This or similar proposals, which have been on the Committee’s agenda for several years, were reviewed by 
each of the regional weights and measures associations.  The review process resulted in the submission of several 
different proposals and numerous comments and suggestions for the Committee to consider.  Everyone expressed 
concern over the scope, cost, and impact of establishing a method of sale for petroleum products which required 
temperature compensation.  This subject was widely discussed by the NCWM at public forums dating back more 
than 30 years.  A similar proposal was made by NEWMA as recently as 2000, but the Committee withdrew it in 
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2001.  NEWMA noted at that time that Pennsylvania, New Hampshire, Maine, and Canada permit temperature-
compensated sales of products like home heating fuel and retail gasoline.  Additional historic and background 
information is available in previous editions of the Committee’s agenda.  For recent discussions on this subject, see 
Item 232-1 in the report of the 93rd NCWM Annual Meeting (2008) (also available at www.nist.gov/owm).  This 
information is also available from NIST WMD on a searchable DVD, NIST Special Publication 979 “Reports of the 
National Conference on Weights and Measures 1905 to 2007,” (Spring 2008).
 
Background/Discussion:  At the 2007 Annual Meeting, the Committee received 18 comments regarding this 
proposal requesting it to be made Informational to allow the Committee time for additional study and deliberation.  
The Committee believed the concerns of the commentators were valid, but these issues needed to be addressed by 
the S&T and NTEP Committees.  Additional studies of the method of sale proposal would not bring anything new to 
the current recommendation that could not be addressed through further revisions next year.  The Committee 
believed adopting this proposal would provide guidance to policymakers and others currently considering action on 
temperature compensation at the national, state, or local level.  Jurisdictions opposing the proposal because their 
state laws or their policies prohibited ATC would not be affected by the adoption of this method of sale.  The 
implementation of temperature compensation will be a slow process primarily because there is not an existing 
nationally approved temperature-compensation device, and NIST HB 44 must be revised to set forth the 
specifications, tolerances, and other technical requirements for this technology.  NTEP will then need to undertake 
this work, where needed.  The Committee acknowledged that some states may move ahead with their own type 
approvals (i.e., California) to allow for temperature compensation.  The majority of the Committee believed the 
proposed method of sale was ready for NCWM adoption as there was not a reasonable justification for delaying the 
adoption of the proposal as presented.  Therefore, the Committee recommended adoption of this item.  This item 
was subjected to a lengthy discussion at the general voting session and several issues were raised along with calls for 
further study.  The vote in the House of Representatives was 23 yeas and 16 nays while the vote in the House of 
Delegates was 24 yeas and 16 nays; therefore, the item did not garner enough support to pass.  When an item does 
not clearly pass or fail under NCWM procedures, it is carried forward for reconsideration by the appropriate 
committee. 
 
At the 2008 Interim Meeting in Albuquerque, New Mexico, the Committee considered the recommendations and 
comments received from the consumer groups, petroleum marketers associations, and independent business 
operators on this issue.  The Committee received numerous written comments (refer to L&R Appendix A within the 
report of the 93rd NCWM Annual Meeting [2008]).  During the open hearings, the Committee received comments, 
opinions, and concerns from more than 36 attendees.  Opponents of the regulation argue that it may put the small 
business owners out of business due to the cost to retrofit their older equipment.  A majority of the opposing 
comments argued that consumers would pay more for fuel at the pump to cover the implementation of ATC and 
these consumers would receive no benefit from the change in methods of sale.  The comments also expressed 
concern that weights and measures officials would burden their already strained resources because of the additional 
time that would be needed to test pumps equipped with ATC.  There was a recommendation that, if the proposed 
method of sale were adopted, an exemption be included for the small business owner.  Several speakers said the only 
winners in ATC are the equipment and testing companies, lawyers, and lobbyists. 
 
Supporting comments were received from a few state and local officials, an organization of independent truckers 
and a consumer advocacy group.  Supporters argued that consumers obtaining gas in “hot spots” are not getting what 
they pay for when they purchase fuel.  A few jurisdictions requested that the NCWM act to provide a uniform 
national standard should retailers begin selling on the basis of temperature compensated deliveries in states where 
the practice is permissive.  Concern was voiced over the possibility that national uniformity in the method of sale of 
fuels at retail will diminish if some jurisdictions allow temperature compensation at retail stations while others do 
not.  It was decided to make this item Informational, so that additional information and data could be received. 
 
At the 2008 Annual Meeting in Burlington, Vermont, it was reported that the California Energy Commission (CEC) 
is conducting a study entitled “AB868 Fuel Delivery Temperature Study.”  One of the goals of this study will be to 
determine what impact ATC will have on consumers, businesses, agencies, and the marketplace within the State of 
California.  The CEC advisory panel held three public meetings prior to the NCWM Annual Meeting in July. 
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2009 Activities and the Interim Meeting 
 
The final AB868 Fuel Delivery Temperature Study report was released for review on January 30, 2009, and is 
scheduled to be delivered on March 11, 2009, to the California Legislature.  The finalized report can be viewed at 
www.energy.ca.gov/2009publications/CEC-600-2009-002/CEC-600-2009-002-CTF.PDF. 

In September 2008, the Government Accountability Office (GAO) published a report to the Chairman of the 
Committee on Science and Technology; House of Representatives on Motor Fuels “Stakeholder Views on 
Compensating for the Effects of Gasoline Temperature on Volume at the Pump” (refer to Appendix A of this report 
or view online at www.gao.gov/new.items/d081114.pdf).  The GAO report summarizes that there is technology 
available to compensate for the effects of temperature on gas volume but the costs to implement ATC remains 
unclear.  Benefits of ATC reflect improved measurement accuracy and greater equity between retailers and 
consumers.  For those that oppose ATC it is argued that the cost to upgrade existing equipment would pose an 
economic hardship on retailers and there would be an increase in inspection and maintenance costs. 
 
During open hearings at the 2009 Interim Meeting in Daytona Beach, Florida, a trade association expressed concern 
that the cost estimates in the CEC report are grossly understated.  A California Agriculture Commissioner clarified 
that within the CEC report there is no reference to the “hot fuel myth.”  A weights and measures official commented 
that temperatures do vary in regards to distribution points and refinery locations.  A member of the Meter 
Manufacturing Association recommended to the Committee that the reference to 15.56 °C be removed or revised for 
technical reasons.  The Committee believes that the U.S. petroleum industry will continue to use 60 °F for the 
foreseeable future and that if it changes to SI, that it will likely follow the international practice of using temperature 
adjustment tables based on 15 °C. 
 
This item has been on the agenda for several years and deserves reconsideration by the full membership of the 
NCWM.  The Committee members reviewed available information and testimony and decided that the NCWM was 
now in a position to make an informed decision on this issue.  This is also a decision on which the entire 
membership must have an opportunity to vote.  The Committee decided that NCWM should provide a model law to 
the states that allows ATC under existing laws.  The Committee felt that presenting both the ATC Steering 
Committee (ATCSC) proposal and the original 2007 proposal to the states was the best way to move forward.  There 
was limited attendance of fewer than 25 state representatives at the Interim Meeting.  The Committee felt strongly 
that each state should be involved with any action or vote taken on this proposal. 
 
The Committee is recommending adoption of one of the proposals presented below.  If Item 232-1 is adopted then 
Item 232-2 will be withdrawn by the Committee.  If Item 232-1 is not adopted, then Item 232-2 will be 
recommended for adoption. 
 
The first proposal is Item 232-1, which is the proposed method of sale, developed by the ATCSC (refer to L&R 
pages 4 and 8 for additional background/discussion) and modified by the Committee.  This proposal will permit the 
use of ATC on a voluntary basis for 10 years and impose specific requirements on sellers who choose that option.  
At the end of 10 years the proposal will require ATC to be used in all transactions.  The 10-year delay will allow 
industry flexibility in obtaining and using the equipment.  This could potentially allow for a lower cost technology to 
be introduced. 
 
The second proposal, Item 232-2, which is the original proposal (refer to L&R pages 4 and 10 for additional 
background/discussion), was first voted on in July 2007.  This proposal will permit the use of ATC on a voluntary 
basis if permitted by existing state laws and does not include any mandatory deadline. 
 
The Committee learned from its Canadian Technical Advisor that international petroleum measurement is typically 
conducted using 15 °C.  The Committee believes that the U.S. Petroleum industry will continue to use 60 °F for the 
foreseeable future, and, if the U.S. Petroleum industry changes to SI, it will follow the international practice of using 
temperature adjustment tables based on 15 °C, so the SI values have been changed to 15 °C.  In the following 
proposals, values are given at 15 °C and the customary units are given at 60 °F to recognize current practices in the 
sale of petroleum.  The word “permissive” was also stricken from the second proposal. 
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232-1 V ATC Method of Sale Proposal Developed by the NCWM ATCSC 
 
Committee Recommendation:  Amend the Method of Sale of Commodities Regulation in HB 130 by adding a new 
Section 2.32. Engine Fuels and Non-Engine Fuels (refer to L&R pages 4 and 8 for background/discussion). 
 
2.32.  Engine Fuels and Non-Engine Fuels. 
 

2.32.1.  Definitions. 
 

2.32.1.1.  Engine fuel – any liquid or gaseous matter used for the generation of power in an internal 
combustion engine. 
 
2.32.1.2.  Non-engine fuel. – any liquid or gaseous matter used for the generation of heat, power, or 
similar uses. 
 
2.32.1.3.  Temperature correction. – the process of correcting volume measurements at any 
temperature to an equivalent volume at a reference temperature. 
 
2.32.1.4.  Net volume. – the volume after temperature correction. 
 
2.32.1.5.  Gross volume. – a volume measurement that has not been subject to temperature 
correction. 

 
2.32.2.  Quantity. 

 
2.32.2.1.  Quantity, Wholesale Transactions. 

 
(a) Effective January 1, 2010, where not in conflict with other statutes or regulations all engine 

fuels and non-engine fuels shall may be sold, offered, or exposed for sale to wholesale 
customers either in terms of liquid volume in liters or gallons or barrels, or in terms of liquid 
volume automatically temperature corrected to 15 °C (60 °F) (15.56 °C) in liters or gallons 
or barrels. 

 
(b) Effective January 1, 2020, where not in conflict with other statutes or regulations all engine 

fuels and non-engine fuels shall be sold, offered, or exposed for sale to wholesale customers 
in terms of liquid volume automatically temperature corrected to 15 °C (60 °F) (15.56 °C) in 
liters or gallons or barrels. 

 
(c) When engine fuels and non-engine fuels are sold temperature corrected to wholesale 

customers: 
 

(1) Correction shall be made automatically for the fuel temperature either based on the fuel 
standard density and reference tables specified in Table 2.32.1. or based on the actual 
measured density of the fuel and using reference tables specified in Table 2.32.1. 

 
(2) If using a measured density, the seller shall maintain records of the density 

determination for one year and shall make those records available for inspection by a 
weights and measures official on request during normal business hours. 

 
(3) All primary indications of net volume quantities on measuring devices and all receipts, 

invoices, bills of lading, and other transfer documents shall clearly and conspicuously 
identify net volume quantities with the unit of measure and the terms “Volume 
corrected to 15 °C” (60 °F)or“Volume corrected to 15.56 °C.” 
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(4) Unless otherwise agreed to by both the buyer and seller in writing, engine fuels and non-
engine fuels sold temperature corrected shall be sold in that manner over at least a 
consecutive 12-month period. 

 
2.32.2.2.  Quantity, Retail Transactions. 
 

(a) Effective January 1, 2010, where not in conflict with other statutes or regulations, all engine 
fuels and non-engine fuels identified in Table 2.32.1. may shall be sold, offered, or exposed 
for sale to retail customers either in terms of liquid volume in liters or gallons, or in terms of 
liquid volume automatically temperature corrected to 15 °C (60 °F) (15.56 °C) in liters or 
gallons. 

 
(b) Effective January 1, 2020, where not in conflict with other statutes or regulations, all engine 

fuels and non-engine fuels identified in Table 2.32.1. shall be sold, offered, or exposed for 
sale to retail customers in terms of liquid volume automatically temperature corrected to 
15 °C (60 °F) (15.56 °C) in liters or gallons. 

 
(c) When engine fuels and non-engine fuels are sold temperature corrected to retail customers: 

 
(1) Correction shall be made automatically for the fuel temperature based on the fuel 

standard density and reference table in Table 2.32.1. 
 
(2) All primary indications on measuring devices and all receipts, invoices, and other 

transfer documents shall clearly and conspicuously identify net volume quantities with 
the unit of measure and the terms “Volume corrected to 15 °C” or “Volume corrected to 
60 °F.” or “Volume corrected to 15.56 °C.” 

 
(3) If a fuel is sold temperature corrected from a measuring device at a business or fleet 

location, all sales of the same fuel from that business or fleet location shall be sold 
temperature corrected over at least a consecutive 12-month period. 

 
(4) All unit price advertisements shall be clearly and conspicuously marked with the term 

“ATC.” 
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Table 2.32.1. Reference Tables and Fuel Densities for Temperature Correction 

Fuel 
Reference Table for Wholesale 

or Retail Temperature 
Correction 

Standard Fuel Density for 
Retail Transactions 
(optional density for 

wholesale transactions) 

Gasoline, gasoline-
oxygenate blends 

(3.7 mass percent oxygen, 
maximum), gasoline 

ethanol blends (10 volume 
percent maximum) 

API Table 6b 62 API (730 kg/m3) 

Diesel Fuel (grade 2-D), 
biodiesel blends (20 volume 

percent biodiesel, 
maximum) 

API Table 6b 37 API (840 kg/m3) 

Other fuels TBD _ _ 

(Added 2009) 
 
Discussion/Background for 232-1 Automatic Temperature Compensation Steering Committee (ATCSC) 
Background and Recommended Method of Sale 
 
Background:  The ATCSC held a meeting August 27 - 29, 2007, in Chicago, Illinois, to address issues associated 
with potential implementation of ATC for retail motor fuel.  Valuable input was received during that meeting from 
marketers, manufacturers, consumers, and regulatory officials.  Following the meeting, the ATCSC continued to 
receive input from the four regional weights and measures associations. 
 
It is not the charge of the ATCSC to endorse or oppose the implementation of ATC at retail.  The ATCSC is tasked 
with addressing issues associated with the implementation of ATC to assist the NCWM membership in coming to a 
consensus on the issue.  The proposals of the ATCSC reflect the Committee’s opinion on the best approach to ATC 
if NCWM votes to implement it. 
 
The ATCSC developed discussion points in forming a proposal for the Method of Sale Regulation.  The discussion 
points are documented in the report of the 93rd Annual Meeting (2008). 
 
Discussion (ATCSC):  The ATCSC believes that if temperature compensation is adopted for the retail sales of 
refined petroleum products, then the ultimate goal is to have mandatory use of ATC to provide a single method of 
sale.  The time period before the mandatory use of ATC is a debatable point.  The ATCSC recommends that 
10 years after the adoption of an ATC method of sale, using temperature compensation should be mandatory.  
During the first 7 years after adoption, the use of ATC should be controlled by the individual states based upon 
existing state laws and regulations.  A relatively short period of time (2 years) is suggested during which new 
dispensers must be equipped with ATC capability before permissive use of ATC would be permitted.  This will 
allow station owners to decide, based on their business needs and plans, when to buy dispensers equipped with ATC 
and this limits the time period during which they could not use the feature after being purchased.  This requirement 
should be placed in NIST HB 44, as a nonretroactive requirement, to address this design requirement. 
 
The time period for the permissive use of ATC should be kept reasonably short to reduce the potential confusion that 
may exist in the marketplace when both compensated and uncompensated sales occur.  One year is a recommended 
time period for the permissive use of ATC.  The ATCSC discussed whether to have different implementation dates 
for large and small service stations based upon throughput.  The ATCSC recommends a single implementation date 
for all service stations to reduce the time period during which gasoline and diesel fuel will be sold in compensated 
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and uncompensated volumes.  A short time period must be provided for the permissive use of ATC, since time is 
needed to activate the ATC equipped dispensers and to allow service companies and weights and measures officials 
to test the accuracy of ATC dispensers. 
 
Under this implementation plan, there will be a 7-year period of continued uncertainty regarding the legal method of 
sale of these products.  Some have argued that the lack of definitive language in setting a method of sale means that 
any volume unit is acceptable, compensated or uncompensated.  This is based on the principle that laws proscribe 
activity.  All other activities, not proscribed, are legal.  Another interpretation is the broad policy change made by 
the NCWM in 1969 and 1970 in adopting specific language on ATC use.  Language in NIST HB 44 was clear and 
directed specifically, and solely, to wholesale sales of petroleum products and for both wholesale and retail sales of 
LPG products.  The ATCSC believes that inevitably each state will have to resolve this issue, unless it is resolved 
for us through currently pending federal class action suits. 
 

10 years from date of adoption by NCWM 
Implementation Option: 
 

NTEP 
approval 

Status quo; companies may 
purchase dispensers with ATC, but 

use of the ATC feature is 
controlled by individual states 

 all new retail fuel 
dispensers must be 
equipped with ATC 

Permissive 
ATC Use 

Phase 

 effective date; 
mandatory use of 

ATC 

 
 

2 years 1 year  7 years from date of adoption by NCWM 
 

 
 
232-2 V Original Recommendation for a Method of Sale Proposal for ATC Developed by the 2007 

Committee 
 
Committee Recommendation:  Amend the Method of Sale of Commodities Regulation in HB 130 by adding a new 
Section 2.32. Refined Petroleum Products (refer to L&R pages 4 and 10 for background/discussion). 
 
2.32. Refined Petroleum Products – Permissive Temperature Compensation. 
 

2.32.1.  Where not in conflict with other statutes or regulations, these products may be sold on the basis 
of temperature-compensated volume. 
 

2.32.2.  When products are sold on the basis of temperature-compensated volume: 
 
(a) All sales shall be in terms of liters or gallons with the delivered volume adjusted to 15 °C or of 

liters or gallons with the delivered volume adjusted to 15 °C (60 °F); 
 

(b) Temperature compensation must be accomplished through automatic means. 
 

2.32.3.  Full Disclosure Requirements. 
 
2.32.3.1.  The primary indicating elements of measuring devices, recording elements, and all 
recorded or display representations (e.g., receipts, invoices, bills of lading, etc.) shall be clearly and 
conspicuously marked to show that the product was delivered on the basis of temperature-
compensated volume; 

 
2.32.3.2.  When a product is offered for sale on the basis of temperature-compensated volume, street 
signs or other advertisements of its unit price must clearly and conspicuously indicate that the 
volume is temperature compensated. 
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2.32.4.  Other Provisions. 

 
2.32.4.1.  At a business location all sales on a temperature-compensated basis shall be made 
continuously and for a period of not less than 12 months (e.g., a person may not engage the automatic 
temperature compensator on a device only during certain times of the year to prevent the person 
from taking advantage of temperature compensation). 

 
2.32.4.2.  At a business location which offers products for sale on the basis of a temperature-
compensated volume, all measuring devices shall dispense on the basis of temperature-compensated 
volume (e.g., a person must not operate some devices at a location with automatic temperature 
compensators and others without compensators to prevent them from taking advantage of 
temperature variations). 

 
Annotations: 
 

1. As defined in Handbook 130 Engine Fuels, Petroleum Products, and Automotive Lubricants 
Inspection Law, refined petroleum products are products obtained from distilling and processing of 
petroleum (crude oil), unfinished oils, recycled oils, natural gas liquids, refinery blend stocks, and 
other miscellaneous hydrocarbon compounds as well as biofuels such as E85 and biodiesel at various 
blends. 

 
2. A temperature-compensated liter is defined as having a reference temperature of 15 °C and A 

temperature compensated gallon is defined as 231 in3 at a reference temperature of 15 °C (60 °F); 
 

3. When a product is sold on the basis of a temperature-compensated volume, it is typically called “net” 
or “net volume,” whereas the volume before compensation is called the “gross” or “gross volume.” 
 

4. The metric units are shown solely for the purpose of showing metric equivalents in this uniform 
regulation in this NIST handbook.  There is no requirement that dual units be shown in any full 
disclosure information required under this section. 
 

5. Temperature Compensation may be abbreviated (e.g., “Temp Comp,” or “Compensated to 60 °F”) 
in the interest of space as long as its meaning is clear. 
 

6. The seller is not prohibited from providing both gross and net gallons on receipts, invoices, bills of 
lading or other documentation as long as it is not misleading or deceptive. 
 

7. A “business location” means a single outlet and should not be interpreted to mean all of the outlets or 
locations that a business or company operates in a jurisdiction. 

 
Discussion/Background for 232-2:  Temperature Compensation for Refined Petroleum Products and Other 
Fuels Background and Discussion 
 
Sources:  The Southern Weights and Measures Association (SWMA), the Western Weights and Measures 
Association (WWMA), and the Central Weights and Measures Association (CWMA). 
 
Background:  At its 2007 Interim Meeting, the Committee received correspondence from consumer groups and 
other organizations and heard testimony from weights and measures officials, the petroleum industry (including the 
American Petroleum Institute (API)), consumers and others regarding temperature compensation of refined 
petroleum products.  The Committee appreciates all of the data, discussion, and especially the high level of interest.  
The Committee acknowledges the media attention this item has drawn, and the members were pleased to learn that 
some agricultural commissioners and other policy makers, as well as some governors and state attorneys general, 
have expressed interest in temperature compensation. 
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Proponents for the item spoke for a need to improve the accuracy of measurements of petroleum products because of 
their cost and of the need to improve accountability.  Opponents spoke to the cost of implementing temperature 
compensation and the potential for confusion in the marketplace.  The Committee was made aware of legislation 
under consideration in Missouri and Texas that would establish different definitions for a gallon based on the 
ambient temperature in various areas of their states.  The Committee was especially sensitive to concerns expressed 
by weights and measures inspectors about the potential cost and increased inspection time they may expend if 
temperature compensation is allowed in all applications, especially at the retail level. 
 
Comments Reviewed by the Committee at the 2007 Annual Meeting 
 

a. The Committee noted if the temperature compensation proposal was adopted at the 2007 Annual Meeting, 
it would go into effect January 1, 2008, in the 18 jurisdictions that indicated they automatically adopt that 
regulation by reference or citation (see 2008 Edition of NIST HB 130, “Uniformity of Laws and 
Regulations” (page 9) for a list of those states).  The Committee recognized that if the recommendation was 
adopted in July 2007, some jurisdictions might want to delay its implementation or exempt that particular 
section from being automatically adopted.  Since typically, rulemaking takes longer than six months to 
complete, the Committee debated whether or not it should include a delayed effective date of July 1, 2009, 
for this regulation but took no action on this issue. 
 

b. The Committee discussed the subject of unscrupulous retailers artificially heating fuels and that this 
deceptive practice has occurred from time to time.  The State of Arizona actually forbids the practice; 
however, the Committee did not address that issue in the following recommendation.  The Committee 
considered if a prohibition on the artificial heating of fuels for the purpose of increasing volume at the time 
of sale should be added to the recommendation but no action was taken on this issue. 

 
c. The Committee asked to receive comments on whether or not the recommendation should allow the state 

director to grant (and, when justified, revoke) written waivers to some provisions if sufficient justification 
was provided by the business owner.  The Committee discussed whether or not the requirement that all 
devices that dispense product at a single location might result in a hardship for some retailers or difficulties 
in implementing the new method of sale for specific customers (e.g., over-the-road truckers).  For example, 
if a station decided to sell gasoline and diesel fuel on a temperature-compensated basis but also had a 
dispenser for K-1 Kerosene, from which limited sales were made, a waiver from the temperature-
compensation requirement on all dispensers could be justified.  Likewise, if a chain of truck stops decided 
to sell diesel fuel on a temperature-compensated basis through its high-output dispensers to truckers 
(e.g., its prime customers), but did not want to implement temperature-compensated sales through its 
gasoline dispensers, a waiver could also be justified.  The purpose of the requirement that all devices at a 
single location be temperature compensated or not was to prevent a retailer from selling through the 
compensated or uncompensated dispensers when it benefited the seller.  The Committee agreed flexibility 
was warranted and could make acceptance of the method of sale easier to implement but took no action on 
this issue. 

 
The Committee duly considered the presentations, discussions, letters, data, media stories, comments received at 
public hearings and in hallways, and the proposed legislation.  The NCWM has posted this information and 
information on the activities of its ATCSC at www.ncwm.net. 
 
Following is a list of justifications for adopting a standard that will facilitate the implementation of an orderly yet 
permissive approach to allowing broader use of temperature compensation in the marketplace: 
 

• Cost of fuel has led to increased consumer and business interest in better methods of measurement, 
inventory control, and accountability.  By now, everyone has realized or should realize that ambient 
temperatures are but one factor which impacts the volume of any liquid.  Thus, basing a state’s 
temperature-compensation program on regional ambient temperatures is not a technically valid approach to 
addressing the issue. 

 
• The use of dual-wall storage tanks and deliveries of fuel directly from refineries result in higher 

temperature product. 
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• Awareness and concerns over the impact of temperature on the cost of fuel has come about at the same time 

advances in technology such as electronics and software have made compensation possible in both new and 
existing measuring devices at lower costs. 

 
• Increased consumer requests that temperature compensation be used, especially in high volume deliveries, 

for improved measurement accuracy. 
 

• The dramatic growth of public interest in recent years is evidenced by articles in many newspapers and 
widely-read magazines such as Scientific America.  This national conversation about energy has led to 
greater consumer awareness, as well as interest on the part of political leaders, of energy issues and has 
contributed to creating an opportunity for change. 

 
After a thorough discussion and polling by its chairman, the Committee was unanimous that it would recommend to 
the NCWM the adoption of a method of sale for refined petroleum products and other fuels.  This would allow 
industry the option of selling these products on the basis of temperature-compensated sales.  The decision to submit 
the permissive temperature-compensated method of sale for NCWM consideration was unanimous, the 
representative from the CWMA supported going forward with the recommendation but did not agree with including 
retail sales in the scope of the regulation.  The Committee ultimately decided it was in the best interest of the U.S. 
commercial measurement system if the NCWM adopted a standard that would provide guidance to states 
considering legislation in this area; thus, supporting the work of the Specifications and Tolerances Committee, the 
National Type Evaluation Program (NTEP), and others to develop technical requirements and test procedures for 
both type approval and field testing for devices equipped with temperature compensation.  The Committee believed 
those efforts were critical to facilitating the introduction of temperature compensation to the marketplace, especially 
in NTEP states as the NCWM learned there were no retail motor-fuel dispensers available with Certificates of 
Conformance that included temperature compensation functions. 
 
At the 2009 Interim Meeting the L&R Committee dealt with various topics and considerations when addressing the 
development of this proposal.  These items are documented in the 93rd Annual Meeting Publication 16 (2008).  The 
Committee agreed that the metric equivalent reference temperature of 15.56 °C would be changed to 15 °C and the 
word “permissive” would be stricken from the proposal. 
 

Information on the consideration of this item by the Regional Associations is 
presented below.  Items are broken out by region with the earliest information 
appearing first in the report. 

 
Central Weights and Measures Association (CWMA):  This is an excerpt from the report of the CWMA’s Laws 
and Regulations Committee, which considered this item at its 2007 Interim Meeting in Bettendorf, Iowa, on 
September 16 - 19, 2007.  (Full report is available at www.ncwm.net/central/lr/lr_2007_interim.doc.) 
 
The CWMA L&R Committee reported that it received: 
 

...considerable testimony both in support and opposition of the Temperature Compensation 
proposal during the open hearings.  Many industry representatives opposed the item due to the 
anticipated cost of equipment and the lack of data that supports whether a better system of 
measurement is worth the cost.  The CWMA L&R Committee cannot support the item as 
proposed due to the considerable opposition to the permissive language.  Several state regulators 
feel that if permissive is adopted, it will be implemented in the northern states, not in the southern 
states where there appears to be more pressure to implement temperature compensation.  A good 
example of this was given that in Canada where temperature compensation is allowed, it is not 
widely used in areas west of the Rockies where the climate is more temperate.  The Committee 
further feels that making the item “Informational” will not resolve the issue.  The most requested 
information of a cost-benefit analysis is not currently being conducted by any organization.  
Although several statements were made that temperature compensation may be a more equitable 
method of sale, many stated that it is not “perfect” nor will it resolve current issues of fraud such 
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as artificial heating of fuel.  To address the concern of “hot spots,” the Committee discussed the 
option of amending the proposal to exclude sales at retail based upon the flow rate of dispensers as 
previously proposed.  The Committee feels that another potential solution for a more equitable 
method of sale is to formulate an alternate proposal to change the method of sale to mass.  
Technology exists to sell motor fuel through mass flow meters.  This method of sale would be 
more equitable for all types of fuel including alternative fuels which would allow consumers to 
make value comparisons.  The Committee expects that the ATC Steering Committee will provide 
more information which will provide direction to the conference on this issue.  We look forward to 
their information which will provide answers to many questions.  Based upon the testimony heard, 
the Committee recommends that the item be Withdrawn.  Note:  In response to the ATC Steering 
Committee request, the CWMA L&R Committee suggests that if this proposal goes forward as a 
Voting item, that there be a mandatory implementation date with little to no permissive period as a 
transition. 

 
At the CWMA 2008 Annual Meeting, the L&R Committee recommended that this item continue to remain 
Informational.  They heard from an industry representative that this item does not resolve the issue of consumers 
being shorted at the pump.  This representative further commented that there are alternative methods for measuring 
BTU contents, but does not support these alternative methods.  A regulatory official opposed the word “permissive.” 
 
During the CWMA Interim Meeting held September 14 - 17, 2008, in Rock Island, Illinois, the CWMA L&R 
Committee continued to oppose the word “permissive” in the current language of this proposal.  In addition, they 
would like to review the GAO and CEC reports to assess their relevance. 
 
Northeastern Weights and Measures Association (NEWMA):  This is an excerpt from the report of the Laws and 
Regulations Committee meeting held at that association’s 2007 Interim Meeting in Springfield, Massachusetts, on 
October 9 - 10, 2007. 
 

It is clear from the majority of comments received (both in written and oral form) that strong 
opposition exists to the item as proposed, especially the inclusion of permissive ATC sales.  
NEWMA could not support an item which allowed for two methods of sale.  Confusion would be 
widespread.  Additionally, the item raises far too many questions and uncertainties that to date 
have not been answered.  Further research must be conducted to answer those questions.  The 
National Conference on Weights and Measures is an organization made up of weights and 
measures officials and industry representatives that consistently over the years has worked as a 
consensus organization.  A consensus on this item does not exist and the item should be 
Withdrawn.  Making the item “Informational” would not bring us to the needed consensus. 
 

At the 2008 NEWMA Annual Meeting this issue was discussed extensively.  NEWMA would like to see wording 
developed in the method of sale to assist states where ATC is prohibited by state law or regulation.  In the past, 
NEWMA had recommended a method of sale of gross gallons at retail only.  They would like to have further 
development of the method of sale of gross gallons at retail.  This could possibly be reviewed as a separate item. 
 
NEWMA held their 2008 Interim Meeting October 15 - 16 in Springfield, Massachusetts.  Members discussed the 
viability of submitting a proposal to NCWM to mandate that all sales of retail motor fuel be sold by “gross gallons” 
(ambient temperature).  This would counter the argument “if it is not prohibited, then it is permitted.”  Also, it would 
exempt states which choose to permit ATC.  The consensus of NEWMA is that ATC should be a “state issue.”  
Although the majority of members would be comfortable with this, it was debated whether the “timing” of such a 
proposal may be premature.  The debate resulted with a consensus to develop the proposal and postpone any action 
with it until the California (CEC) study is complete. 
 
The GAO report was released in October 2008, and after reviewing this report, NEWMA members were 
disappointed by its conclusion.  Comments within the report included “the continued uncertainties outlined by the 
GAO support the argument that no action be taken to adopt Automatic Temperature Compensation.”  NEWMA 
recommends that this item remain Informational. 
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Western Weights and Measures Association (WWMA):  The WWMA had an Annual Meeting 
September 9 - 13, 2007, in Lake Tahoe, Nevada.  It voted to recommend that the Committee move a modified 
version of the original proposal forward as a Voting item at the 2008 NCWM Annual Meeting.  The WWMA 
recommended removal of the term “Permissive” from the title in Section 2.30. Refined Petroleum Products – 
Permissive Temperature Compensation.  The full report is available from NIST WMD. 
 
The WWMA met in Anchorage, Alaska, September 7 - 11, 2008.  It recommended that this item continue to remain 
Informational.  The WWMA would like to review the CEC report.  It was requested from an industry representative 
that NCWM work on developing a temperature statistical analysis and to define “what is the problem” and “what is 
the solution” to this issue.  Industry voiced concern on the cost of implementing ATC and how it will affect the 
retailers and consumers.  On the other hand, a state W&M official expressed that something should be in place for 
when ATC does become available and used in the marketplace. 
 
Southern Weights and Measures Association (SWMA):  The SWMA held its Annual Meeting 
October 21 - 24, 2007, in Little Rock, Arkansas.  It voted to recommend that the Committee move a modified 
version of the original proposal forward as a Voting item at the 2008 NCWM Annual Meeting.  The amendments 
and other changes proposed by the SWMA are presented below.  (The full report is available from the NIST L&R 
Technical Advisor.) 
 

The SWMA L&R Committee heard opposition to permissive temperature compensation for retail 
and other meters during the open hearing primarily from industry representatives many of whom 
suggested that further study was needed to determine if the cost versus benefit justified adoption 
of the original proposal.  The Committee agrees that more information would be helpful in 
determining the value of using ATC on retail motor-fuel dispensers that are marked to deliver less 
than 30 gal per minute.  Several comments called for the withdrawal of the item but the 
Committee recognized that the item will be on the NCWM L&R Interim agenda in 2008 because 
it was carried over from the 2007 Annual Meeting and because the Western Weights and 
Measures Association supported adoption of the original item at its recent meeting.  The 
Committee also believes that withdrawing this item as some regions have suggested would only 
delay consideration of this issue, which has been on the NCWM agenda in one form or another for 
almost a decade, because the item would likely be resubmitted by a regional association.  There 
were other comments recommending that no further action be taken on this item or that it be 
tabled.  One comment suggested that the original proposal be amended to limit the method of sale 
to Loading-Rack Meters, Vehicle-Tank Meters and Retail Dispensers which are marked to deliver 
30 gal per minute or more (which are typically used in making larger quantity deliveries at truck 
stops).  The Committee believes that separating large flow meters (some of which are already 
equipped with ATC) from the proposal may reduce the opposition to the proposed method of sale 
for ATC.  A majority of the Committee recommends the following to the SWMA for adoption. 

 
SWMA recommendation to the NCWM L&R Committee: 
 

1. Remove the word “Permissive” from the title of the proposed method of sale for ATC. 
 
2. Divide the item into two separate proposals. 

 
a. For retail motor-fuel dispensers marked to deliver less than 30 gal/min, make it Developmental and 

recommend that the NCWM ATC Steering Committee lead or coordinate a study to determine if the 
cost/benefit justifies the implementation of ATC. 
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b. For retail motor-fuel dispensers marked to deliver 30 gal/min or more, amend the method of sale 
proposal and establish a mandatory implementation date.  The SWMA recommends that the NCWM 
L&R Committee move this item for adoption at the 2008 Annual Meeting with the following 
amendments: 

 
i. Amend Section 2.30.2. to read:  When products are sold on the basis of temperature-compensated 

volume through Loading-Rack Meters, Vehicle-Tank Meters and Retail Motor-Fuel Dispensers 
marked to deliver 30 gal/min or more. 

 
ii. Add an implementation date of 10 years from date of adoption. 

 
The SWMA held its Annual Meeting in Atlanta, Georgia, October 5 - 8, 2008.  The SWMA Committee supports this 
item to remain Informational until they can review the CEC report that is to be released. 
 
232-3 V Method of Sale for Fireplace and Stove Wood, Flavoring Chips and Packaged Natural Wood 
 
Source:  Southern Weights and Measures Association (SWMA) 
 
Background:  A state cited a company in violation of their net quantity contents labeling for flavoring chips.  This 
citation also led to this company’s product being removed from sale.  The company was also advised to review all 
their packaging and labeling for compliance with NIST HB 130 regulations.  The company requested assistance 
from NIST WMD on the appropriate unit of metric measure for their flavoring chip packaging.  Upon review it 
became apparent that the regulation lacked clarity for the proper unit use of metric measure by volume.  When a 
quantity statement for cubic meter is carried out to three decimal points it has limited meaning and is likely not 
useful in making value comparisons. 
 
In HB 130, Method of Sale Regulation, Section 2.4.3.(d) states that flavoring chips shall be sold by volume, but it 
falls short of saying which volume units are required.  Most packers also refer to Section 2.4.3. Quantity; where the 
guidance implies that it must be sold by the cubic meter.  This permits the Method of Sale to be in conflict with 
Uniform Packaging and Labeling Regulation (UPLR) Declaration of Quantity for Consumer Packages Rule of 1000.  
Using cubic centimeters puts packers in conflict as well.  Most states, if not all, give precedent to UPLR over the 
Method of Sale. 
 
This item was presented at NCWM 2008 Annual Meeting and at all of the regional meetings. 
 
At the 2009 Interim Meeting it was requested to add the words “up to one cubic foot” after the words cubic inches.  
The Committee agreed to modify the proposal and move it forward for a vote at the 2009 Annual Meeting. 
 
Committee Recommendation:  Amend Section 2.4.3. as follows: 
 

2.4.3.  Quantity. – Fireplace and stovewood - Shall be advertised, offered for sale, and sold only by measure, 
using the term “cord” and fractional parts of a cord or the cubic meter, except that: 

 
(a) Packaged natural wood. – Natural wood offered for sale in packaged form in quantities less than 

0.45 m3 (1/8 cord or 16 ft3) shall display the quantity in terms of cubic meters liters, to include decimal 
fractions of cubic meters; or cubic feet cubic inches up to one cubic foot, to include fractions of a 
cubic feet foot. 
(Amended 200X) 

 
(b) Artificial compressed or processed logs. – A single fireplace log shall be sold by weight, and packages 

of such individual logs shall be sold by weight plus count. 
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(c) Stove wood pellets or chips. – Pellets or chips not greater than 15 cm (6 in) in any dimension shall be 
sold by weight.  This requirement does not apply to flavoring chips. 
(Amended 1976 and 1991) 

 
(d) Flavoring chips. – Flavoring chips shall be sold by volume.  Flavoring chips offered for sale in 

packaged form in quantities less than 0.45 m3 (1/8 cord or 16 ft3) shall display the quantity in 
terms of liters, to include fractions of liters, cubic feet, or cubic inches up to one cubic foot, to 
include fractions of a cubic foot. 

  (Added 1998) (Amended 200X) 
 
Note:  In determining the appropriate Method of Sale, a clear distinction must be made as to whether the 
wood is being sold primarily as fuel (some wood is sold as fuel but flavoring is a byproduct) or strictly a 
wood flavoring. 
(Added 200X) 
 

 
237 ENGINE FUELS AND AUTOMOTIVE LUBRICANTS INSPECTION 

REGULATION 
 
237-1 V Revise Section 2.1. Gasoline and Gasoline-Oxygenate Blends 
 
Source:  Chairman, Fuels and Lubricants Subcommittee (FALS)/NIST Technical Advisor 

Background:  The original proposal of changes for Section 2.1. of the regulation was based on the belief by some 
members of the Subcommittee that there is ambiguity in the current regulation and a lack of acceptance of the 
current requirements by some states (refer to Item 237-2 in the report of the 93rd Annual Meeting in 2008).  Some 
members of the Subcommittee believed that a uniform regulation should include a set of enforceable limits that 
provide consumer protection, yet build a bridge to the future predominance of blend stock use.   
 
Discussion:  The Fuel and Lubricants Subcommittee had met at the 2007 Interim Meeting in Jacksonville, Florida, 
to undertake a review of a number of significant issues related to fuel standards.  One of their projects was to review 
and update the Uniform Engine Fuels, Petroleum Products, and Automotive Lubricants Regulation in NIST HB 130.  
The Subcommittee met at the 2007 NCWM Annual Meeting and continued its work on a number of items including 
a substantive revision of the fuel ethanol labeling requirement that the NCWM adopted at that meeting. 
 
The Subcommittee met again on December 5, 2007, at the ASTM International (ASTM) meeting in Phoenix, 
Arizona, and considered proposed amendments to Section 2.1. as shown below but a consensus agreement could not 
be reached at that meeting.  The Subcommittee held a conference call on January 15, 2008, to complete its work on 
the draft revisions of the law and regulation and to consider the proposed revisions to Section 2.1.  After extensive 
deliberations a consensus agreement on the proposed revisions to Section 2.1. could not be obtained. 
 
At the 2008 Interim Meeting, comments were made during the open hearings where stakeholders voiced their 
concerns that this item is not ready to move forward.  Stakeholders would like this item to go back to FALS for 
additional work on the language.  The L&R Committee voted to make this item Informational and requested that the 
Fuel and Lubricants Subcommittee reconsider this issue.  If the Subcommittee can resolve its differences on the 
proposal, it can submit amendments to this section as part of the revision to the Engine Fuels and Automotive 
Lubricants regulation under Item 237-1 above (refer to L&R Appendix B from the report of the 93rd NCWM Annual 
Meeting (2008) for written comments received on this item).  This item was sent to the full Laws and Regulations 
Committee for consideration at the 2008 Interim Meeting on the recommendation of NIST’s Technical Advisor and 
with the agreement of the FALS Chairman.  The section must be reviewed by the NCWM because the current 
language may be in conflict with federal fuel waiver provisions. 
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At the 2008 Annual Meeting in Burlington, Vermont, the Committee received one written comment (refer to L&R 
Appendix B from the report of the 93rd NCWM Annual Meeting (2008) for the written comment received on this 
item).  This section will continue to remain Informational until additional information is received from the FALS. 
 
At the CWMA 2008 Interim Meeting it was commented that the proposal needs clarification to identify that the 
regulation applies to blends containing up to 10 volume percent ethanol.  They voiced this concern due to the 
emerging use of ethanol blends between 10 % and 70 %.  The CWMA L&R Committee recommends this item 
remain Informational until the FALS can reach consensus. 
 
At the 2009 Interim Meeting in Daytona Beach, Florida, Ron Hayes, the FALS Chairperson, provided a new 
proposal that was developed by the FALS.  The differences in the proposal from that published in Publication 15 
(2009) and the new proposal included in this publication are stated below:  
 

• Incorporates the language provided by Lew Gibbs in order to remove any ambiguity regarding the 
applicability of the permanent 1 psi vapor pressure allowances for ethanol blends. 

• Explicitly restricts this section to sub-similar fuels and existing EPA waivered blends. 
• Modifies Classes 1 - 5 minimum V/L values except for high elevation areas.  High elevation areas are 

based on ASTM D4814 FIG. X1.2 Reduction in Vehicle Antiknock Requirements for Altitude. 
• Provides the T50 and V/L offsets to all fuels containing ethanol, including refinery blends, CBOB, and sub-

octanes.  Note that the Class 5 minimum was raised from the previously published values of 37.0 °C 
(99 °F) to a more strict value of 39 ºC (102 ºF) as a compromise to negative votes. 

• Sets a termination date of May 1, 2012, or when ASTM D4814 Distillation 50 % and V/L limits are 
amended to account for the volatility effects of up to 10 volume percent ethanol, whichever comes first, 
whereby all fuels must meet ASTM D4814 except the 1 psi additional vapor pressure allowance for ethanol 
blends will continue to be allowed. 

• Places the emphasis on the finished blend rather than the gasoline portion of the blending materials.  This 
preserves the current model regulation option of utilizing a blending stock material that does not meet 
ASTM D4814, e.g., a high T50, as long as the final blend parameters meet the requirements of the rule. 

• Editorial work to remove redundancies and all ambiguity from the rule. 
 
Comments were heard at the 2009 Interim Meeting that supported the proposal submitted by FALS.  Many attendees 
commended Ron Hayes (Missouri) and Randy Jennings (Tennessee) for their hard work in preparing this proposal.  
Randy noted that this proposal is less ambiguous and it provides consumer protection and a bridge to the future.  A 
state expressed concern for blends in the 30 to 40 % range.  However, this proposal is only for blends up to 10 %. 
 
Committee Recommendation:  Amend Section 2.1. of the Uniform Engine Fuel, Petroleum Products, and 
Automotive Lubricants Regulation by replacing the current text with the following: 

2.1.  Gasoline and Gasoline-Oxygenate Blends 

2.1.1.  Gasoline and Gasoline-Oxygenate Blends – (as defined in this regulation) shall meet the most 
recent version of ASTM D4814 “Standard Specification for Automotive Spark-Ignition Engine Fuel” 
except for the permissible offsets for ethanol blends as provided in Section 2.1.3. 

2.1.2.  Gasoline-Oxygenate Blends shall contain no more than 10 volume percent ethanol.  For other 
oxygenates, blends shall contain no more than 2.0 mass percent oxygen except fuels containing aliphatic 
ethers and/or alcohols (excluding methanol) shall contain no more than 2.7 mass percent oxygen. 

2.1.3.  When gasoline is blended with 1 to 10 volume percent ethanol, the ethanol shall meet the 
requirements of ASTM D4806 and the blend shall meet ASTM D4814 with the following permissible 
exceptions: 

2.1.3.1.  The maximum vapor pressure shall not exceed the D4814 limits by more than 1.0 psi for: 

2.1.3.1.1.  Only 9 to 10 volume percent ethanol blends from June 1 through September 15. 

2.1.3.1.2.  All blends of 1 to 10 volume percent ethanol from September 16 through May 31. 
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2.1.3.2.  Until May 1, 2012, or until ASTM D4814 incorporates changes to the 50 volume percent 
evaporated point to account for the volatility effects of up to 10 volume percent ethanol, whichever 
occurs earlier, the distillation minimum temperature at the 50 volume percent evaporated point shall 
not be less than 66 °C (150 °F). 

2.1.3.3.  Until May 1, 2012, or until ASTM D4814 incorporates changes to the vapor lock protection 
minimum temperature for Classes 1 - 5 to account for the volatility effects of up to 10 volume percent 
ethanol, whichever occurs earlier, the minimum temperature for a Vapor-Liquid Ratio of 20 for the 
applicable vapor lock protection class for gasoline-ethanol blends shall be as follows: 

Class 1 shall be 51.5 °C (125 °F) 

Class 2 shall be 49.0 °C (120 °F) 

Class 3 shall be 45.0 °C (113 °F) 

Class 4 shall be 41.5 °C (107 °F) 

Class 5 shall be 39.0 °C (102 °F) 

Class 6 shall be 35.0 °C (95 °F) 

All gasoline and gasoline-ethanol blends sold in Area V (as shown in ASTM D4814 Appendix Fig. X1.2) shall 
meet the vapor lock protection minimum temperatures in ASTM D4814. 
 
For additional information contact:  Ron Hayes, Chairperson FALS, phone: (573) 751-2922 or e-mail:  
ron.hayes@mda.mo.gov. 
 
260 NIST HANDBOOK 133 
 
260-1 V Guidance on Allowing for Moisture Loss and Other Revisions 
 

(See Item 270-2 and 270-3 in the Report of the 93  Annual NCWM Meeting in 2008) rd

 
Background:  At the 2008 Interim Meeting in Daytona Beach, Florida, the NIST Technical Advisor gave a 
presentation to the moisture loss work group (MLWG) titled “NIST Handbook 133 Checking the Net Contents of 
Packaged Goods – An explanation of its statistical requirements and approaches to allowing for moisture loss from 
packaged goods.” 
 
The MLWG also reviewed draft changes it has developed to revise and update the 4th Edition of NIST 
Handbook 133 “Checking the Net Contents of Packaged Goods” 2005.  Some of the changes were developed to 
improve the guidance on making moisture allowances.  Listed below is a table of proposed corrections and revisions 
for review.  It was requested that comments or concerns regarding the draft changes be submitted into the NIST 
Technical Advisor.  It was recommended that the states distribute this document to interested parties within their 
state for comment.  The MLWG will meet Sunday, July 12, 2009, at the Annual Meeting in San Antonio, Texas, to 
consider any comments received prior to the meeting. 
 
The United States Department of Agriculture (USDA), Food Safety and Inspection Service (FSIS) issued a final 
ruling on 9 CFR parts, 317, 381, and 442 (refer to Table B, Appendix B) “Determining Net Weight Compliance for 
Meat and Poultry Products” which state the procedures set forth for determining “net weight compliance.”  This rule 
which requires the use of the 4th Edition of NIST HB 133 “Checking the Net Contents of Packaged Goods” for use 
in all inspections of packages of meat and poultry products subject to federal law and USDA regulations effective 
October 9, 2008.  Therefore, the incorporated provisions of NIST Handbook 133 do not serve merely as compliance 
guidance, but are a part of the meat and poultry products inspection regulations. 
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To be consistent with this final rule, state and local officials must determine net weight compliance for meat and 
poultry products, including single-ingredient, raw poultry, in a manner that includes the free-flowing liquids as part 
of the product and not part of the tare weight. 
 
The MLWG updated NIST HB 133 Section 2.3. “Basic Test Procedure” to be consistent with 9 CFR parts, 317, 381, 
and 442.  That means removing any reference to the “wet tare” method for determining net weight of USDA 
restricted products, since FSIS considers free-flowing liquid to be part of the product. 
 
Committee Recommendation:  Amend the 4th Edition of NIST HB 133 by adopting corrections and revision listed in 
the table. 
 

Handbook 133, 4th Edition (2005) 
Corrections and Revisions 

Chapter 
and 

Revision 
Number 

Chapter, Section and 
Title Action 

1-1 Chapter 1. General 
Information 

 
Replaced “standards” with “laws and regulations” for clarification. 
 

1-2 

 
Chapter 1.  Section 1.2. 
Package Requirements, 

Inspection Lot 
 

Replaced “this collection” with “the lot” for clarification. 

1-3 

Chapter 1.  Section 1.2. 
Package Requirements, 

Individual Package 
Requirement 

 
Added “for economic and other reasons” at the end of the last sentence to 
provide an example of at least one of the factors that packers consider in setting 
their filling targets.  Other reasons can be aversion to risk; concern over the 
accuracy of nutritional information.  Packers of industrial packages are 
especially concerned with overfilling because their packaged goods may be 
used in the production of other products where they are added to the process 
based on the package’s labeled quantity. 
 

1-4 

Chapter 1.  Section 1.2. 
Package Requirements, 
Maximum Allowable 

Variation 

Revised to improve clarity and to clarify that a package error that exceeds the 
Maximum Allowable Variation is an “unreasonable error.” 

1-5 

 
Chapter 1.  Section 1.2. 

Package 
Requirements – Why 

do we allow for 
moisture loss or gain? 

 

Added a paragraph explaining that moisture allowances can be made before or 
after determining package errors. 

1-6 

Chapter 1.  Section 1.7. 
Good Measurement 

Practices, Certification 
Requirements for 

Standards and Test 
Equipment 

 
Amended this section to refer users to NIST’s Calibration Procedures website 
that provides information on laboratory test procedures.  Many of those on the 
website supersede those in NIST Handbook 145 which is cited in current text.  
The information presented at this URL is regularly updated by the Weights and 
Measures Division Metrology Group.  State laboratories use it as one of their 
primary sources for calibration information. 
 
http://ts.nist.gov/WeightsAndMeasures/CalibrationProcedures.cfm
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Handbook 133, 4th Edition (2005) 
Corrections and Revisions 

Chapter 
and 

Revision 
Number 

Chapter, Section and 
Title Action 

2-1 

 
Chapter 2. Basic Test 

Procedure, Section 2.2. 
Measurement Standards 
and Test Equipment – 
Which performance 

tests should be 
conducted to ensure the 
accuracy of a scale? – 

Shift Test 
 

Amended this section to reflect the changes made in 2007 to the shift test 
procedures in NIST HB 44 in Section 2.20. Scales under N.1.3.7.  All Other 
Scales….  The change in HB 44 reduced the test-load to 1/3 maximum nominal 
capacity and amended the requirement on placement of the test load on the load 
receiving element.  The test pattern in Diagram 1 has been changed to reflect 
the new requirement. 

2-2 

 
Chapter 2. Section 2.3. 
Basic Test Procedure –
Where are Maximum 
Allowable Variations 

found? 
 

Added a missing bullet and reference to Table 2-9. U.S. Department of 
Agriculture, Meat and Poultry Groups and Lower Limits for Individual 
Packages (Maximum Allowable Variations) to the entry for “packages bearing 
a USDA seal of inspection – Meat and Poultry.” 

2-3 

Chapter 2. Section 2.3. 
Basic Test Procedure, 

Tare Procedures – What 
types of tare may be 
used to determine the 

net weight of packaged 
goods? – Wet Tare 

 
Amended this section to reflect the USDA’s decision not to adopt the section on 
wet tare when it updated its regulations on net quantity of contents testing in 
September 2008.  Effective October 9, 2008, wet tare procedures must not be 
used to verify the net weight of packages subject to regulation by the United 
States Department of Agriculture.  The Food Safety and Inspection Service 
(FSIS) adopted specific sections of the 2005 printing of 4th Edition by reference 
but not the “wet tare” method for determining net weight compliance.  FSIS 
considers the free-flowing liquids in packages of meat and poultry products, 
including single-ingredient, raw poultry products, to be integral components of 
these products (see Federal Register, September 9, 2008, (Volume 73, 
Number 175)] (Final Rule – pages 52189-52193]).  Wet tare may be used for 
non USDA-regulated products but reasonable moisture allowances must be 
provided. 
 
California recommends sentence two should read as follows:   
Effective October 9, 2008, wet tare procedures must not be used to verify the 
labeled net weight of packages packed at a subject to regulation by the 
United States Department of Agriculture (USDA) official establishment and 
bearing a USDA seal of inspection. 
 

2-4 

Chapter 2. Section 2.3. 
Basic Test Procedure – 
Tare Procedures – Used 

Dry Tare 

 
Within HB 133 3rd Edition, Section 3.12. Frozen Food and Other Frozen 
Products the following note was omitted from the 4th Edition print. 
 
Note:  When testing frozen foods with the Used Dry Tare approach the frost 
found inside frozen food packages is included as part of the net contents. 
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Handbook 133, 4th Edition (2005) 
Corrections and Revisions 

Chapter 
and 

Revision 
Number 

Chapter, Section and 
Title Action 

2-5 

Chapter 2. Section 2.3. 
Basic Test Procedure, 

Moisture Allowances – 
What moisture 

allowance is used with 
wet tare when testing 
packages bearing a 

USDA seal of 
inspection? 

 
Corrected a misprint in the moisture allowance for packages of fresh poultry to 
read 3 %. 
 
Amended this section to eliminate references to USDA-regulated products.  
This reflects the USDA’s decision not to adopt the section on wet tare when it 
updated its regulations on net quantity of contents testing in September 2008.  
Effective October 9, 2008, wet tare procedures must not be used to verify the 
net weight of packages subject to regulation by the U.S. Department of 
Agriculture.  The Food Safety and Inspection Service (FSIS) adopted specific 
sections of the 2005 printing of 4th Edition by reference but not the “wet tare” 
method for determining net weight compliance.  FSIS considers the free-
flowing liquids in packages of meat and poultry products, including single-
ingredient, raw poultry products, to be integral components of these products 
(see Federal Register, September 9, 2008, (Volume 73, Number 175)] (Final 
Rule – pages 52189-52193]).  Wet tare may be used for products not subject to 
USDA regulations but reasonable moisture allowances must be provided. 
 
California recommends sentence two should read as follows:   
Effective October 9, 2008, wet tare procedures must not be used to verify the 
labeled net weight of packages packed at a subject to regulation by the U.S. 
Department of Agriculture (USDA) official establishment and bearing a 
USDA seal of inspection. 
 

2-6 

 
Chapter 2. Section 2.3. 
Basic Test Procedure, 

Determine the Nominal 
Gross Weight and 

Package Errors for a 
Tare Sample – What is 

a nominal gross 
weight? 

 

Reordered the second sentence to correct the guidance on using. 
 
Revised the directions for using the Nominal Gross Weight to determine 
package errors.  It now reads “To obtain the package error, subtract the nominal 
gross weight from each package’s gross weight.” 

 
2-7 

 
Chapter 2. Section 2.3. 
Basic Test Procedure, 
Moisture Allowances 

 

Revised this section to include a table that collects the moisture allowances in 
one location in the handbook.  Added guidance and examples explaining that 
allowances can be applied before or after the packages are tested. 

2-8 

 
Chapter 2. Section 2.4. 

Borax – How is the 
volume determined? – 

Example under 3. 
 

Deleted 2530 cm3 because that example caused confusion.  The actual values on 
boxes of Borax vary with the package size, which may change frequently for 
marketing reasons. 
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Handbook 133, 4th Edition (2005) 
Corrections and Revisions 

Chapter 
and 

Revision 
Number 

Chapter, Section and 
Title Action 

2-9 
Chapter 2. Section 2.5. 
The Determination of 

Drained Weight 

 
The AOAC (Association of Official Analytical Chemists) test procedure that 
FDA uses for drained weight determinations requires a different sieve size from 
what is required in the handbook to be used for canned tomatoes.  A note was 
added to Handbook 133 so that the HB 133 requirement matches the sieve size 
for canned tomatoes in AOAC 968.30 “Canned Vegetables Drained Weight 
Procedure.”  That AOAC procedure specifies that a U.S. No. 11.3 mm (7/16 in) 
standard test sieve be used for canned tomatoes. 
 

2-10 

Chapter 2. Section 2.6. 
Drained Weight for 
Glazed and Frozen 

Foods 

2.6 Drained Weight for Glazed or Frozen Foods 
 
How is the drained weight of frozen shrimp (e.g., 2.27 kg [(5 lb]) blocks of 
shrimp] and crabmeat determined? 
 
When determining the net weight of frozen shrimp and crabmeat, use the test 
equipment and procedure provided below.  Immerse the product (e.g., a block 
of frozen shrimp) directly in water in a mesh basket or open container to thaw 
(e.g., it is not placed in a plastic bag).  Direct immersion does not result in the 
product absorbing moisture because the freezing process causes the tissue to 
lose its ability to hold water.  Maintain the water temperature between 23 °C to 
29 °C (75 °F to 85 °F).  This is accomplished by maintaining a constant flow of 
warm water into the container holding the product (e.g., place a bucket in a sink 
to catch the overflow, and feed warm water into the bottom of the bucket 
through a hose).  After thawing, drain the product on a sieve for 2 minutes and 
weigh it. 
 
Equipment 
 
• Partial immersion thermometer or equivalent with 1 °C (2 °F) graduations 

and a -35 °C to +50 °C (-30 °F to +120 °F) accurate to ±1 °C (±2 °F) 

• Water source and hose with an approximate flow rate of 4 L to 15 L (1 gal 
to 4 gal) per minute for thawing blocks and other products 

• Sink or other receptacle (i.e., bucket with a capacity of approximately 15 L 
[4 gal]) for thawing blocks and other products 

• A wire mesh basket (used for testing large frozen blocks of shrimp) or other 
container that is large enough to hold the contents of 1 package 
(e.g., 2.27 kg or [5 lb] box of shrimp) and has openings small enough to 
retain all pieces of the product (e.g., an expanded metal test tube basket 
lined with standard 16 mesh screen) 

• Number 8 mesh, 20 cm (8 in) or 30 cm (12 in) sieve 

• Stopwatch 
 
Test Procedure 
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Corrections and Revisions 

Chapter 
and 

Revision 
Number 

Chapter, Section and 
Title Action 

Follow the Basic Test Procedure in Section 2.3.  Define the inspection lot.  Use 
a Category A or a Category B sampling plan in the inspection (depending on 
the location of test); select a random sample; then use the following test 
procedure to determine lot compliance. 
 
1. Place the unwrapped frozen shrimp or crabmeat in the wire mesh basket 

and immerse in a container of fresh water at a temperature between 23 °C 
to 29 °C (75 °F to 85 °F).  Submerge the basket so that the top of the basket 
extends above the water level. 

 
2. Maintain a continuous flow of water into the bottom of the container to 

keep the temperature within the specified range. 
 
3. As soon as the product thaws, determined by loss of rigidity, transfer all 

material to a sieve (20 cm [8 in] for packages less than 453 g [1 lb] or 
30 cm [12 in] for packages weighing more than 453 g [1 lb]) and distribute 
it evenly. 

 

2-11 

Chapter 2. Section 2.6. 
Drained Weight for 
Glazed and Frozen 

Foods 

Delete “Raw” from this test procedure because it can be applied to any glazed 
seafood or fish. 
 
How is the net weight of glazed seafood and fish determined? 
 
For glazed seafood and fish, determine the net weight after removing the glaze 
using the following procedure.  Use this method for any frozen glazed food 
product. 
 
Test Procedures 
 
Follow the Basic Test Procedure in Section 2.3.  Define the inspection lot.  Use 
a Category A sampling plan in the inspection; select a random sample; and use 
the following test procedure to determine lot compliance. 
 
1. Fill out a report form and select the random sample.  A tare sample is not 

needed. 
 
2. Weigh sieve and receiving pan.  Record this weight on a worksheet as 

“sieve weight.” 
 
3. Remove each package from low temperature storage; open it immediately 

and place the contents under a gentle spray of cold water.  Handle the 
product with care to avoid breakage.  Continue the spray until all ice glaze 
that is seen or felt is removed.  In general, the product should remain rigid; 
however, the ice glaze on certain products, usually smaller sized 
commodities, sometimes cannot be removed without defrosting the 
product.  Nonetheless, remove the glaze, because it is a substantial part of 
the package weight. 
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Corrections and Revisions 

Chapter 
and 

Revision 
Number 

Chapter, Section and 
Title Action 

3-1 

Chapter 3. Test 
Procedures – For 

Packages Labeled by 
Volume – Section 3.4. 
Other Volumetric Test 

Procedures 

 
The description of the plastic disks used in this procedure was revised to correct 
an omission from the description in 4.14.1. Equipment for this procedure in the 
3rd Edition of HB 133 on page 4-36 of that handbook.  The omitted text 
specified that the holes should be spaced 25 mm (1 in) around the periphery of 
the disc and 3 mm (1/8 in) from the outer edge. 
 
Updated the year (94) of approval and re-approval for ASTM E287-02 (2007), 
“Standard Specification for Laboratory Glass Graduated Burets.” 
 
Updated the year (94) of approval and re-approval for ASTM E969-02 (2007), 
“Standard Specification for Glass Volumetric (Transfer) Pipets.” 
 
Under the listing of Test Equipment added:  Partial immersion thermometer (or 
equivalent) with a range of -35 °C to +50 °C (30 °F to 120 °F), at least 1 °C 
(1 °F) graduations, and with a tolerance of ±1 °C (±2 °F). 
 
Under the procedure to determine the volume of oils, syrups and other viscous 
liquids add the following sentence:  Verify with a thermometer that the product 
has maintained the reference temperature. 

3-2 

 
Chapter 3. Section 3.9. 

Testing Viscous 
Materials – Such As 

Caulking Compounds 
and Pastes – How are 

viscous materials such 
as caulking 

compounds and paste 
tested? 

 

Updated the year (94) of approval and re-approval for ASTM E542-01 (2007), 
“Standard Practice for Calibration of Laboratory Volumetric Apparatus.” 

3-3 

 
Chapter 3. Section 3.10. 
Peat Moss – How are 
packages of peat and 
peat moss labeled by 

uncompressed volume 
tested? 

 

Updated the year (90) of approval and re-approval for ASTM D2978-03, 
“Standard Method of Test for Volume of Processed Peat Materials.” 
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3-4 

 
Chapter 3. Section 3.11. 

– Mulch and Soils 
Labeled by Volume – 

What type of measuring 
equipment is needed to 
test packages of mulch 
and soil? – Table 3-4 

Specifications for Test 
Measures for Mulch 

and Soils 
 

The table’s format was simplified and the SI units were changed to millimeters. 

3-5 

 
Chapter 3. Section 3.11. 

– Mulch and Soils 
Labeled by Volume – 

How are package errors 
determined? 

 

Inserted a minus sign between Package Net Volume & Labeled Volume to 
correct an omission. 
 
Package Error = Package Net Volume - Labeled Volume 
 

4-1 

 
Chapter 4. Section 4.4. 
Packages Labeled by 
Count of More than 

50 Items; Audit 
Procedure – Item 9 & 

Procedures to use if the 
inspector suspects the 

lot violates the package 
requirements – Item 7. 

 

Added a minus symbol to the equation between Actual Package Gross Weight 
and Nominal Gross Weight. 

 
4-2 

 
Chapter 4. Section 4.6. 

Special Test 
Requirements for 

Packages Labeled by 
Linear or Square 

Measure (Area) – Are 
there special 
measurement 

requirements for 
packages labeled by 

dimensions? 
 

Updated the year (97) of approval referenced in ASTM D 1907-07, “Standard 
Test Method for Linear Density of Yarn (Yarn Number) by the Skein Method.” 
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4-3 

 
Chapter 4. Section 4.7. 

Polyethylene 
Sheeting – Which 

procedures are used to 
verify the declarations 

on polyethylene 
sheeting and bags? 

 

Updated the year (98) of approval referenced in ASTM Standard D 1505-03, 
“Standard Method of Test for Density of Plastics by the Density Gradient 
Technique.” 

4-4 

 
Chapter 4. Section 4.8. 
Packages Labeled by 

Linear or Square (Area) 
Measure; 

 
11. Compute package 
errors according to the 

following formula: 
 

Added a minus symbol to the equation between Package Gross Weight and 
Nominal Gross Weight. 

 
4-5 

 
Chapter 4. Section  4.9. 

Baler Twine – Test 
Procedure for Length; 

 
4. Calculate the 

nominal gross weight 
and record. 

 

Added a minus symbol to the equation between Package Gross Weight and 
Nominal Gross Weight. 

 
270 OTHER ITEMS – DEVELOPING ITEMS 
 
INTRODUCTION 
 
The NCWM established a mechanism to disseminate information about emerging issues which have merit and are of 
national interest.  Developing items have not received sufficient review by all parties affected by the proposals or 
may be insufficiently developed to warrant review by the NCWM L&R Committee.  The Developing items listed 
are currently under review by at least one regional association, subcommittee, or work group (WG). 
 
The Developing items are marked according to the specific NIST handbook into which they fall – HB 130 or 
HB 133.  The Committee encourages interested parties to examine the proposals included in the appendices and to 
send their comments to the contact listed in each part. 
 
The Committee asks that the regional weights and measures associations, subcommittees, and WGs continue their 
work to develop fully each proposal.  Should an association, subcommittee, or WG decide to discontinue work on a 
Developing item, the Committee asks that it be notified.  When the status of an item changes because the submitter 
withdraws the item, the item will be listed in a table below.  For more details on items moved from the Developing 
items list to the Committee’s main agenda, refer to the new reference number in the main agenda. 
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270-1 I Amend Section 2.2.1. in Handbook 130, Uniform Engine Fuels Regulation – Premium Diesel 
Lubricity 

 
Source:  Southern Weights and Measures Association (SWMA) (See Item 270-5 in the Report of the 92  Annual 
NCWM Meeting in 2006) 

nd

 
Background/ Discussion:  (Refer to the NCWM 93  Annual Meeting (2008) for background information on this 
Item.)  

rd

A member of the petroleum industry believed the test and associated tolerances for lubricity on premium 
diesel specified in Section 2.2.1.(d) were inconsistent with that for regular diesel.  Effective January 1, 2005, the test 
tolerance for regular diesel lubricity was the ASTM D6079 reproducibility of 136 μm (see ASTM D975-04b).  The 
NCWM chose to accept the ASTM reproducibility limits for all diesel (D975) and gasoline (D4814) properties (see 
Section 7.2.2. Reproducibility), but chose a different reproducibility limit for premium diesel lubricity without 
providing any explanation as to why the ASTM reproducibility limit was insufficient.  If the NCWM intended to 
impose a stricter lubricity requirement for premium diesel, it should have designated a tighter specification for this 
property, not a different test tolerance (e.g., for regular and premium gasoline, premium has a different octane 
specification than for regular, but the test tolerance is the same).  ASTM reproducibility limits were, by definition, 
based on establishing a 95 % probability that product that should pass, will pass.  Applying an average test as 
specified in Section 2.2.1.(d) reduced that probability to 80 %. 
 
At the WWMA 2006 Annual Meeting, the WWMA L&R Committee received only one comment regarding this 
item, acknowledging the ongoing review by the Fuels and Lubricants Subcommittee (FALS).  The WWMA noted 
that the NCWM L&R Committee forwarded the proposal for review by the Subcommittee and agreed this item 
should remain Developmental pending its recommendation. 
 
At its 2006 Interim Meeting, the CWMA indicated the NCWM Fuel and Lubricant Subcommittee would make 
recommendations after ASTM improved the test method’s precision and after the conclusion of other tests.  The 
CWMA L&R Committee was awaiting the recommendation from the Subcommittee. 
 
During the 2007 Interim Meeting, the Committee carried this item over as an Information item.  The Committee sent 
this proposal to FALS and requested its recommendation on how to proceed with the issue.  The FALS suggested 
this item remain on the agenda as an Information item until further notice and reported that the activities of ASTM 
International and the Coordinating Research Council were continuing. 
 
At the 2008 Interim Meeting in Albuquerque, New Mexico, and the 2008 Annual Meeting in Burlington, Vermont, 
the Committee carried this item over as a Developing item.  This proposal was sent to FALS for its recommendation 
on how to proceed with the issue.  FALS suggested this item remain on the agenda as a Developmental item. 
 
At the CWMA 2008 Interim Meeting the Committee requested that this item remain Informational pending release 
of the FALS recommendation, Coordinating Research council study and the ASTM Lubricity Test Method Task 
Force reports.  At the NEWMA, WWMA and SWMA 2008 Annual Meetings the Committees recommended that 
this item remain Informational from FALS.
 
NEWMA held their Interim Meeting in October 2008 where they heard from a representative of the bio-diesel 
industry who briefed members on the newly adopted FTC standards regarding bio-diesel products, including the 
labeling of B-5, B-20, and B-100.  One member expressed a concern regarding the “field testing” of bio-fuel blends 
and quality.  This member also expressed that not enough testing occurs with regard to “octane quality” and that bio-
blend testing would probably be conducted even less. 
 
At the 2009 Interim Meeting in Daytona Beach, Florida, FALS reported to the Committee that they are awaiting 
development of items from ASTM. 
 
Proposal:  Amend Section 2.2.1. Premium Diesel Fuel in Handbook 130 Uniform Engine Fuels and Automotive 
Lubricants Regulation.  The following reflects the current text as it was modified in 2003. 
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2.2.1.  Premium Diesel Fuel. – All diesel fuels identified on retail dispensers, bills of lading, invoices, shipping 
papers, or other documentation with terms such a premium, super, supreme, plus, or premier must conform to 
the following requirements: 
 

(a) Cetane Number. – A minimum cetane number of 47.0 as determined by ASTM Standard Test 
Method D613. 

 
(b) Low Temperature Operability. – A cold flow performance measurement which meets the 

ASTM D975 tenth percentile minimum ambient air temperature charts and maps by either ASTM 
Standard Test Method D2500 (Cloud Point) or ASTM Standard Test Method D4539 (Low 
Temperature Flow Test, LTFT).  Low temperature operability is only applicable October 1 - March 31 
of each year. 

 
(c) Thermal Stability. – A minimum reflectance measurement of 80 % as determined by ASTM Standard 

Test Method D6468 (180 min, 150 °C). 
 
(d) Lubricity. – A maximum wear scar diameter of 520 µm as determined by ASTM D6079.  If an 

enforcement jurisdiction’s single test of more than 560 µm is determined, a second test shall be 
conducted.  If the average of the two tests is more than 560 µm, the sample does not conform to the 
requirements of this part. 

(Amended 2003) 
 
For additional information, please contact Ron Hayes, FALS Chairman, (573) 751-2922 or ron.hayes@mda.mo.gov 
by e-mail. 
 
270-2 I Fuels and Lubricants Subcommittee (FALS) 
 
Background:  The Subcommittee had met on January 24, 2007, at the 2007 NCWM Interim Meeting to undertake a 
review of a number of significant issues related to fuel standards.  Their first project was to undertake a major 
review and update of the Uniform Engine Fuels, Petroleum Products, and Automotive Lubricants Regulation in 
HB 130.  The Subcommittee also met at the 2007 Annual Meeting and continued its work on a number of items in 
addition to preparing a major revision of the Fuel Ethanol Specifications. 
 
An additional project will be to update and possibly expand the Basic Engine Fuels, Petroleum Products, and 
Lubricants Laboratory Publication.  The Subcommittee will undertake other projects as time and resources permit. 
 
At the 2009 Interim Meeting, the FALS Chairperson informed the Committee that FALS is working toward getting 
changes made to the language within the document. 
 
If you would like to participate in this Subcommittee, contact Ron Hayes, Chairperson Fuels and Lubricants 
Subcommittee, at (573) 751-2922, e-mail:  ron.hayes@mda.mo.gov or Ken Butcher at (301) 975-4859, e-mail:  
kbutcher@nist.gov. 
 
270-3 I Pelletized Ice Cream 
 
Background:  At the 2008 Annual Meeting open hearings, Cary Frye from the International Ice Cream Association 
(IICA), gave a briefing on behalf of industry on pelletized ice cream.  Ms. Frye gave a briefing on the product, 
standard of identity, test method procedures and several other key points.  Ms. Frye informed that conference that 
additional assistance would be required from the Food and Drug Administration (FDA) (refer to Table B 
Appendix D).  Once FDA has addressed the issues and concerns, NIST will host a second meeting at NIST in 
Gaithersburg, Maryland, to follow up and seek resolution on the outstanding concerns.  NIST will send out a 
meeting announcement to all state Directors and all other interested parties via the NIST W&M list server. 
 
The NIST Weights and Measures Division submitted to the Committee detailed minutes pertaining to the 
June 27, 2008, meeting held at NIST in Gaithersburg, Maryland, concerning issues and concerns with the pelletized 
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ice cream product.  The minutes (refer to Table B Appendix E) provide great detail of the current issue, background 
information, representatives and manufacturers, method of sale, and test method procedure. 
 
This item has been presented at the WWMA and SWMA Annual Meeting and at the NEWMA and CWMA Interim 
Meetings.  NEWMA discussed this issue, including the FDA’s role and their impact on the NCWM process.  One 
member stated that the FDA may be slow to reach a decision because of an impending change in leadership.  
Another member expressed the difficulty (practical experience) of testing this product. 
 
All regions are in agreement that this item should remain Developmental until further information is received from 
FDA.  At the 2009 Interim Meeting, it was reported by the NIST Technical Advisor that FDA is actively working on 
this item. 
 
To participate in the work on pelletized ice cream, contact Lisa Warfield, at lisa.warfield@nist.gov or 
(301) 975-3308, or Cary P. Frye, International Dairy Foods Association at cfrye@idfa.org or (202) 220-3543. 
 
270-4 I Method of Sale and Engine Fuel Quality Requirements for Hydrogen 
 
Source:  Western Weights and Measures Association (WWMA) 
 
Proposal:  The proposal is to add a Developing item to the 2008 - 2009 L&R agenda for method of sale and engine 
fuel quality requirements for hydrogen in NIST Handbook 130 (HB 130) to address gaseous hydrogen refueling 
applications.  Note:  There is a corresponding proposal to add a Draft Hydrogen Gas Measuring Devices Code in 
NIST HB 44 to address requirements for hydrogen gas refueling equipment. 
 
Background:  Eighteen states have hydrogen refueling dispensers in operation.  Hydrogen stations using permanent 
and mobile refueling systems for automobiles, fleet vehicles (buses), forklifts, airport totes, are increasing and may 
go unnoticed.  Many stakeholders who are not familiar with the weights and measures standards process will need to 
participate at this stage rather than after this is a commercial application.  This effort by the U.S. National Work 
Group (USNWG) is to ensure there are appropriate standards and test procedures in place in time for dispenser 
manufacturers, service agencies, and officials, and to educate the general public, not if, but when hydrogen becomes 
commercially available. 
 
Existing codes do not fully address hydrogen refueling applications because of hydrogen’s properties and other 
technical differences in the setup and operations of dispensing systems.  The development of legal metrology 
standards for newly emerging hydrogen technology is a necessary component of the hydrogen infrastructure.  The 
weights and measures community must have time to consider requirements for hydrogen-refueling systems before 
this application is available for public access at corner service stations. 
 
The USNWG is bringing the proposal before the weights and measures community to share this information about 
upcoming standards for an emerging technology.  The simultaneous development of the code and corresponding test 
procedures will allow for input from the W&M and hydrogen communities, appropriate trials of the standards, and 
to address all areas of concerns early in the standards development process. 
 
This item was reviewed at the WWMA and SWMA 2008 Annual Meeting and at the NEWMA 2008 Interim 
Meeting.  NEWMA members generally discussed the “hydrogen issue” and its usage in the marketplace.  It is 
anticipated that hydrogen at first will be relegated to “fleet vehicles” (such as CNG), and that retail sales will be 
slow in coming to the marketplace.  NEWMA recommends that this item remain a Developing item. 
 
At the 2009 Interim Meeting in Daytona Beach, Florida, the NIST Technical Advisor briefed the Committee on 
work that the USNWG Fuels Specifications Subcommittee (FSS) has done to date (refer to Appendix E). 
 

 
L&R - 29 



L&R Committee 2009 Interim Report 

Recommendation:  The USNWG FSS presented the following December 2008 recommendation for consideration 
by the 2009 NCWM Laws and Regulations Committee. 
 
Section 2.  Non-food Products [Note 1, page 103] 

 
2.XX.  Retail Sales – Hydrogen Fuel (H). 
 

2.XX.1.  Definitions – Hydrogen Fuel (H). 
 

2.XX.1.1.  Hydrogen Fuel. – A fuel composed of the chemical hydrogen intended for consumption in 
an internal combustion engine or fuel cell. 

 
The symbol for hydrogen vehicle fuel shall be the capital letter “H” (the word Hydrogen may also be used.) 

 
2.XX.2.  Method of Retail Sale and Dispenser Labeling. – All hydrogen fuel kept, offered, or exposed for 
sale and sold at retail shall be in terms of the kilogram. 
 
2.XX.3.  Retail Dispenser Labeling. 
 

2.XX.3.1.  A computing dispenser must display the unit price in whole cents on the basis of price per 
kilogram. 
 
2.XX.3.2.  The service pressure(s) of the dispenser must be conspicuously shown on the user interface 
in bar or the SI Unit of Pascal (Pa) (e.g., MPa). 
 
2.XX.3.3.  The product identity must be shown in a conspicuous location on the dispenser. 
 
2.XX.3.4.  National Fire Protection Association (NFPA) labeling requirements also apply. 
 
2.XX.3.5.  Hydrogen shall be labeled in accordance with 16 CFR 309 – FTC Labeling Alternative 
Fuels. 
 

2.XX.4.  Street Sign Prices and Advertisements. 
 

2.XX.4.1.  The unit price must be in terms of price per kilogram in whole cents (e.g., $3.49 per kg, not 
$3.499 per kg). 
 
2.XX.4.2.  The sign or advertisement must include the service pressure(s) at which the dispenser(s) 
delivers hydrogen fuel (e.g., H35 or H70MPa). 

 
FSS supports the proposed new definitions to address gaseous hydrogen refueling applications. 
 
1. Specification for Hydrogen Fuel for Internal Combustion Engines and Fuel Cells 
 
2. Definitions 
 

1.XX.  Fuel Cell. – an electrochemical device used to convert hydrogen and oxygen into electrical energy 
to power a motor vehicle. 
 
1.XX.  Hydrogen Fuel. – a fuel composed of the chemical hydrogen intended for consumption in an 
internal combustion engine or fuel cell. 
 
1.XX.  Internal Combustion Engine. – a device used to ignite hydrogen in a confined space to crate 
mechanical energy to power a motor vehicle. 
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Proposed Specification for Hydrogen Fuel 
 
The FSS identified several quality criteria where there was tentative agreement with their associated values (see 
properties 6, 7, 8, 9, 12, 14, and 16 which are highlighted in green) in the proposed Table 1. Hydrogen Fuel Quality 
Specification.  When a quality property and numerical value (defining a maximum or minimum limit) is added to 
the specification,             appropriate test methods must then be identified.  As test methods are identified and 
adopted by the FSS they will be added to column 6 in Table 1.  The FSS did not agree on all of the properties 
contained in the DMS proposal because there was either not enough research data or test methods available to 
support a decision (see properties 1, 2, 3, 4, 5, 10, 11, 13, and 15 which are highlighted in yellow) in Table 1 below.  
These and perhaps other properties will receive further consideration by the FSS and may be added to the quality 
standard in the future when such action is supported by research. 
 

Table 1. Hydrogen Fuel Quality Specification* 

Property Value Unit Limit Test Method(s) 
1 Ammonia 0.1 ppm v/v Maximum to be specified 

2 Carbon Dioxide 2 ppm v/v Maximum to be specified 

3 Carbon Monoxide 0.2 ppm v/v Maximum to be specified 

4 Formaldehyde 0.01 ppm v/v Maximum to be specified 

5 Formic Acid 0.2 ppm v/v Maximum to be specified 

6 Helium 300 ppm v/v Maximum to be specified 

7 Hydrogen Fuel Index 99.97 % (a) Minimum to be specified 

8 Nitrogen and Argon 100 ppm v/v Maximum to be specified 

9 Oxygen 5 ppm v/v Maximum to be specified 

10 Particulate Concentration 1 μg/L@NTP (b) Maximum to be specified 

11 Particulates Size 10 µm Maximum to be specified 

12 Total Gases 300 ppm v/v (c) Maximum to be specified 

13 Total Halogenated Compounds 0.05 ppm v/v Maximum to be specified 

14 Total Hydrocarbons 2 ppm v/v (d) Maximum to be specified 

15 Total Sulfur Compounds 0.004 ppm v/v Maximum to be specified 

16 Water 5 ppm v/v Maximum to be specified 
Footnotes to Table 1 – 
a. Hydrogen fuel index is the value obtained with the value of total gases (%) subtracted from 100 %. 
b. Particulate Concentration is stated as μg/L@NTP = micrograms per liter of hydrogen fuel at 0 °C and at 

one atmosphere pressure (1 bar). 
c. Total Gases = Sum of all impurities listed on the table except particulates. 
d. Total Hydrocarbons may exceed 2 ppm v/v only due to the presence of methane, provided that the total gases do 

not exceed 300 ppm v/v. 
*The FTC’s Fuel Rating Rule (16 CFR Part 309) see the requirements in “Labeling of Alternative Fuels” at 
http://www.ftc.gov/bcp/edu/pubs/business/autos/bus29.shtm requires dispensers to bear an declaration of minimum 
percent of hydrogen determined according to test methods described in “Standard Test Method for Analysis of 
Natural Gas by Gas Chromatography” (ASTM D1946). 

 
Additional information on this hydrogen proposal and the corresponding hydrogen gas measuring devices code can 
be found at http://ts.nist.gov/WeightsAndMeasures/Developing-Commercial-Hydrogen-Measurement-Standards.cfm.  For additional 
information on this item, contact Lisa Warfield at lisa.warfield@nist.gov or (301) 975-3308. 
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270-5 I National Fisheries Institute – Net Weight Issues 
 
Discussion/Background:  Lisa Weddig, Director of Regulatory and Technical Affairs at the National Fisheries 
Institute (NFI) gave a presentation (see Appendix F) to the Committee and at the open hearings at the 2009 Interim 
Meeting in Daytona, Florida.  NFI is a trade association representing the seafood industry.  Their membership 
consists of the industry from harvesters, U.S. processors, importers, to retail and food service operations.  In 2006 
their members voted to start an initiative called the Better Seafood Bureau.  The mission of the Bureau is to address 
the growing problem in the industry of economic fraud.  There are areas that have been identified as being 
particularly egregious and harmful to those in the industry trying to do the right thing.  The three identified areas are 
species substitution, avoiding duties in the transshipment of product from one country to another, and inaccurate net 
weight and counts. 
 
NFI would like to find a feasible and efficient manner to interact with the state weights and measures programs to 
address the net weight issue.  It was suggested by the states that NFI notify the state Directors when an issue arises 
in their state.  NFI was also encouraged to work with NCWM to further develop this item. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
_________________________ 
 
Joe Gomez, New Mexico, Chairman 
 
Joe Benavides, Texas 
Jonelle Brent, Illinois 
John Gaccione, New York 
Terence McBride, Tennessee 
 
Ron Hayes, Missouri, Chairman FALS 
 
Doug Hutchinson, Canada, Technical Advisor 
Rob L. Underwood, Associate Member Representative 
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